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Foreword
“E” is dead, because e-business is no longer an option, rather
every business must be an e-business. It forms the primary cur-
rency of our society, namely information, communication and
documentation. It was the driver for the longest bull market in
the history of the United States. Now that the "e" hype is over, the
real work of business transformation has begun.

Digital business now comprises the fundamental fabric of
business strategy and process execution, utilizing the Internet to
integrate all aspects of business, connecting everyone, at anytime
and in anyplace. The Internet is a new ecology, with many hidden
interdependencies, unexpected events and multiple discontinui-
ties. And, like a species that is part of an ecology, those that fail
to embrace and adapt to the environment expose themselves to
the risk of becoming extinct.

The Internet has revolutionized the way that companies, em-
ployees, customers, trading partners and suppliers communicate.
It has caused a major paradigm shift, namely reengineering the
value chain to eliminate waste and to drive value, much of it hid-
den. By assessing and reconstructing the variables in the value
chain, the Internet ignites greater efficiency and flow, offers the
customer enhanced value and control, decreases waste and costs,
and provides a real-time feedback loop for improving perform-
ance.

Few executives have actually perfected the multifaceted skills
needed for the road ahead; two-thirds of all major corporations
have replaced their CEOs at least once since 1995 and more than
1,000 CEOs left office during the past year. Recent job cuts, ex-
cess capacity, and slowing technology spending have contributed
to an over correction in the stock market (NASDAQ has declined
by approximately 60% since March 2000). Notwithstanding these
events, most agree that the productivity increases caused by the
trajectory of “e” is a further validation for the rapid adoption of
the Internet for process improvement to continue expansion
through cost improvements, as opposed to top-line revenue
growth during the current economic downturn. We are now wit-
nessing the return to old, tried and true, sound financial business
models in the world of e-business.

Successful companies now combine the experience and pro-
fessionalism of established brands with the flexibility and adapt-
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ability of start-up firms. They have a deep understanding of how
the elimination of time and geography change the way we work,
communicate and live. Successful companies deconstruct their
value chain, and create scenarios to dismantle and destroy their
company in order to identify areas of vulnerability and exposure,
and to take aggressive action against these weaknesses. They
utilize decision frameworks such as six sigma and balanced
scorecard to track meaningful metrics to address problems and
issues early and anticipate trends.

The Death of “e” explores the stages of development of “e” from
its beginnings as simple B2C front-office applications, to back-
office and B2B applications, and on to e-marketplaces.
E-marketplaces have been undergoing major consolidation, as the
sheer number of sites outweighs the demand for these services.
E-marketplaces, for the most part, have yet to demonstrate clear
cost savings and acceptable returns on investment. They are very
expensive to set up and operate; multiple ownership structures
create confusion; they are complex and time consuming; and
many are inefficient. The Death of “e” discusses that in order for
e-marketplaces to survive, they must offer a real, sustainable and
defensible value proposition, and must incorporate collaborative
commerce, rather than simply combine buyers and sellers.

The book describes new peer-to-peer technologies that provide
shared spaces for collaboration, communication and exchange of
data in real-time. In these shared spaces, intelligent agents serve
as facilitators, selecting the best resources to perform specific
tasks and coordinating resources. Agents have the ability to alter
business process execution in response to changing circum-
stances. The days of command and control, and the notion of
end-to-end vertical integration within one entity are dead.

The Death of “e” points out the need for value added services,
such as dynamic pricing, multiparty discovery, negotiation, sup-
ply and demand planning, joint product design, shared docu-
ments and workflow, change management and personalized of-
ferings, which result in a collapsed, integrated supply chain
among e-marketplace trading partners. Today, end-to-end value
chain integration is critical but extremely difficult to achieve. In-
tegrators face issues, such as firewalls prohibiting information
distributed across the full value chain and the disparities in
standards and architectures among the entities that comprise the
ecosystem. The Death of “e” describes in detail the next genera-
tion technologies, pervasive e-services, that help cure these issues
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and alter the value chain. Participants in an e-services environ-
ment will be able to dynamically choose which partners they wish
to utilize to satisfy the needs of a customer.

Digital business will continue to expand rapidly as new busi-
ness models are developed and current business models continue
to be refined to create greater value for customers. The cycle of
rapid expansion, followed by integration, consolidation and re-
structuring will continue. Eventually, e-business systems and e-
marketplaces will morph into architectures that enable the crea-
tion of modular and adaptive platforms assembled, disassembled
and reassembled from components of multiple best-of breed ap-
plications. These "composite applications" render their capabili-
ties as e-services that will work together as one solution.

As e-business grows more encompassing, companies are
asking for one-stop software solutions that combine collaboration,
analysis, operations and content and can securely integrate into
existing back-end legacy systems. The commerce resource plat-
form of tomorrow must allow its users to define only those fea-
tures and functionalities that are needed in their business, pro-
vide the ability to easily migrate to more solutions as business
models evolve, and to make it easy and instantaneous for any en-
tity to join e-marketplaces. The Death of “e” provides the blueprint
for the new commerce resource platforms and discusses specifi-
cations for B2B interoperation such as electronic business XML
(ebXML), UDDI, SOAP, and the Common Warehouse Metamodel
Interchange (CWMI).

In a few years, Internet-enabled mobile devices will outnum-
ber PC’s, further extending the collaborative community, enabling
contextual, mobile and pervasive commerce. The convergence of
these new technologies will deliver more choices, greater flexibil-
ity, and enhanced value to the most important entity, the cus-
tomer.

The Death of “e” validates Darwin’s theory of evolution. It
shows that business fundamentals do matter. It challenges com-
panies to be predictive, adaptive and flexible in unconventional
ways. It lays the foundation for the networked economy operating
according to the customers' rules of engagement. It demonstrates
that if you are comfortable and believe your business is okay be-
ing status quo; if you do not understand that the demarcation
between you and your competitors is becoming more ambiguous;
if you are not willing to partner with your competitors; if you are
not an innovative disrupter and think in terms of spaces instead
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of places, you are already in the danger zone and not moving fast
enough to survive the death of “e.”

Bryan Maizlish
Lockheed Martin Global Telecommunications
April 2001
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Part I: What's Really New
in the Real Economy
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A Reader's Guide to Part I
From 1996 - 2000 the Internet took the business world by storm.
The first books on the topic appeared in 1996 to meet the growing
demand for information about the subject. By 2000 over 200
books covered various aspects, and today the number has soared
to over 800. Some of these provide overall treatment of the topics
from A-Z, while others address specific topics in detail.

This book does neither. Instead it provides an analysis of the
business models, technologies and strategies going forward from
where we are today. The authors make the assumption that read-
ers will be at least somewhat informed, but not equally well read.
Because of these differing backgrounds, we have included a
number of backgrounders for optional reading. We recommend
skimming these to determine if the material will be helpful and fill
in any gaps. These backgrounders include:

• Appendix A - Prelude to the Digital Economy: The Dot-Com
Crash of 2000. This backgrounder reviews the events of 2000
that saw market caps plummet for the dot-coms. The analysis
places into perspective the fundamental reasons for the de-
mise of the dot-coms deploying baseless business models that
could not be sustained, and debunks the myths. If you have
not yet taken time to digest the real meaning of the headlines
of 2000, this backgrounder will be helpful and should be read
first. Some of the reviewers of the book found this back-
grounder to be a very informative summary of what happened
in 2000.

• Appendix B - Pillars of Digital Commerce. Chances are you
have read extensively about e-commerce and e-business. If
not, this backgrounder is a "crash course" in digital com-
merce.

• Appendix C - Business Fundamentals of the 21st Century
Economy. This backgrounder describes 15 ways that the
Internet affects business fundamentals. We suggest that you
skim the list to determine if you can benefit from a discussion
of each point, or if you already have a working knowledge of
the fundamentals.
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• Appendix D - Understanding ebXML, UDDI and XML/edi. This
backgrounder describes the emerging standards critical to
business-to-business digital commerce. The authors invited
David R. R. Weber and Anthony Dutton to develop the mate-
rial for this chapter, as they are not only experts, they are
deeply involved in the work of the standards organizations.

Part II:
In-Depth Analyses from the Thought Leaders
Part I of the book provides an overview analysis of Internet busi-
ness models, technologies and strategies going forward. Part II
provides in-depth treatments of the essential topics from the
thought leaders who are taking us to the next level of digital
commerce.
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Chapter 1

The E-clipse of 2000
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There is no "new" economy, but there is something very new in the
real economy.

Y2K: The Real News
The year 2000 (Y2K) was supposed to be full of stories about the
lack of a four-digit date field to accurately record the year in com-
puter systems. Since most computer systems stored the year as
only a two-digit number, pandemonium was forecast when the
year became "00." In the years and months leading up to Y2K,
consultants had a field day repairing computer programs, and the
press spent vast amounts of ink and paper foretelling the world-
wide chaos that was to come.

But the Y2K apocalypse did not happen. What did make
headlines, however, was the crash of the dot-coms, those radical
Internet commerce upstarts that were supposedly changing all
the rules of business and ushering in a new economy.

Shock waves went throughout the business world as market
caps came tumbling down throughout 2000. The public markets,
led by the technology sector, wiped out about $2.5 trillion in
market capitalization in 2000.1 Many thought that the Internet
was doomed as the new medium of business.

It is not. Deep business transformations are being driven by
the Internet. But before moving on to the serious business of the
21st century economy, it is important to clear the air and get be-
yond the spectacular headlines, hype and myths.

The E-Clipse of 2000.
The new economy is dead. Long live the real economy, one where
business fundamentals count. The Internet is not the economy,
it's but a channel: you don't drive it, eat it or live in it; it's the
information channel tracking what you eat, drive, and live in. You
cannot even see it ―its central nervous system is in cyperspace
moving around in geosynchronous orbit. Today, only a small
fraction of the transactions of the economy flow through it, yet, its
force is reshaping the way buyers and sellers of economic goods
do business. The news in Y2k signaled the end of the beginning of
the Internet Revolution and marked start of real digital transfor-
mation in the economy.
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The e-commerce, e-business, e-everything bubble had burst,
and the shock wave is likely to extend through the next few years.

What happened? Christmas 2000 witnessed an
eclipse of the sun that temporarily blurred the
light of day. After a few hours, there was again
the full light of day. So it also was with
e-commerce, e-business or e-whatever you
want to call the 'e' phenomenon that briefly ap-
peared in cyberspace and blurred the light of

business fundamentals. After the e-clipse of Christmas 2000, the
full light of business reality began to shine. The disbelief, fear,
uncertainty doubt and overall blur created by the advent of the
Internet as a business medium, had given way to full light of
business principles. In the real new economy, business funda-
mentals ―not the e-hype, astronomical market valuations and
headliner IPOs for money losing dot-coms― count.

The magical change introduced by the first wave of the Inter-
net in business has become demystified. The business commu-
nity has made significant progress climbing the learning curve.
Wall Street is now wise to the e-phenomenon and the dot-con
game. Unrealistic market caps and wild IPOs no longer defy grav-
ity.

E-business has become just business. E-commerce has become
just commerce. The new economy has become just the economy.

Through the many lessons learned during the e-gold rush,
the consolidations that follow the introduction of any disruptive
business technology ensued. For example, consolidation in the
automobile industry followed shortly after its introduction. In the
early years there were hundreds of car makers. Today there is a
handful. The economy takes time to move through the euphoria,
alarm and control stages of any major technological innovation.

With the experience gained from "chapter one" of the busi-
ness Internet, now is the time to chart a course using the busi-
ness models, technologies and strategies that will most likely be
the key to competitive advantage in the early 21st century.

Advertising and marketing specialist, Ashok Dongre, provides
an apt summary, "All the people, who jumped on to the Internet
bandwagon because it was fashionable, are now abandoning it.
But that is simply good news for serious users. Now is the time to
clear the debris and get on to the road ahead with a well thought
out Internet strategy, that will really take you into the 21st Cen-
tury."2
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Lessons Learned, Myths Debunked.
Myth 1. There is a new economy.

We still live in the age of oil, in an industrial economy, not a
post-industrial, intangible, space-based information economy.
When asked if we are in a post-industrial economy, Glenn Pas-
call, senior fellow at the Institute for Public Policy and Manage-
ment at the University of Washington replied, "No, we live in a
knowledge-based industrial economy. By the numbers, making
and selling physical products remains the dominant activity.
Manufacturing employment drifts down steadily but the value of
output from this sector holds steady at 25 percent of gross do-
mestic product. Some analysts believe business service inputs to
manufacturing account for another 25 percent."3

There is no "new" economy, but there is something very new in
the real economy. The Internet provides a powerful new business
infrastructure, a universal information system, for handling the
transactions of the economy, bringing radical new efficiencies to
both buyers and sellers of goods and services.

The advent of e-commerce does not eliminate the business cy-
cle nor will it create a new economy where the old rules are
thrown out and productivity gains spiral only upward and up-
ward. In almost all cases, the Internet does not change funda-
mentals of business: capital, innovation, profits, cost control, li-
quidity and quality. Nor does it change the basic demands of
customers: delivering value.

The dot-com phenomenon was concerned with B2C retailing,
and though it generated the e-hype, market frenzy and all the
press, it is the business-to-business connections that make up
the lifeblood of the economy that is at issue. Those B2B connec-
tions are a hundred fold larger than the B2C connections and are
at the center of the search for economic transformation and hy-
per-efficiency ―frictionless commerce where supply chains of in-
ventory are replaced by value chains of information.

In remarks before the U.S. House Committee on Financial
Services in March, 2001, Federal Reserve Chairman Alan
Greenspan said the prospects for productivity growth in the U.S.
economy remain bright, in part because of B2B e-commerce
technology that has sped the reaction time of companies to ebbs
and flows of supply and demand. "Extraordinary improvements in
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business-to-business communication have held unit costs in
check, in part by greatly speeding up the flow of information,"
said the chairman. "New technologies for supply-chain manage-
ment and flexible manufacturing imply that businesses can per-
ceive imbalances in inventories at a very early stage ―virtually in
real time― and can cut production promptly in response to the
developing signs of unintended inventory building.

"A couple of decades ago, inventory data would not have been
available to most firms until weeks had elapsed, delaying a re-
sponse and, hence, eventually requiring even deeper cuts in pro-
duction. In addition, the foreshortening of lead times on delivery
of capital equipment, a result of information and other newer
technologies, has engendered a more rapid adjustment of capital
goods production to shifts in demand that result from changes in
firms' expectations of sales and profitability. A decade ago, ex-
tended backlogs on capital equipment meant a more stretched-
out process of production adjustments."4

During the past few decades, manufacturing was globalized
and the Western economies, once the manufacturing monopo-
lists, were transformed. In the knowledge-based industrial econ-
omy, white collar work will likely be globalized because that too is
now possible. Why would a New York corporation pay a quarter of
a million dollars a year to a CFO in New York when the same
services are available for thirty thousand bucks a year in South
Africa? Same certifications, same quality. Already computer pro-
gramming has moved to India, engineering design to Asian Tiger
countries and basic research to Russia.

The fundamentals of business are still intact despite the pun-
dits yelling "throw out the old rules" and "forget everything you
know." Moving forward, B2B will mean "back to business", and
B2C will see dot-com whiz kids going "back to college," hopefully
to a good business school. We will need more work horses than
show horses to build the Internet backbone for the hyper-efficient
economy of the 21st century. It is going to be a lot of work and
heavy lifting in the years ahead.

Myth 2. The Internet is a business fad that faded in 2000.
Despite the dot-com crash of 2000, the Internet still changes

everything. Could a business work today without the telephone or
fax? The Internet, too, is fundamentally reshaping businesses, the
information systems that run them and the industries in which
they compete.
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This profound change has only begun and is so overwhelming
that it will take several years for businesses and industries to
learn, adapt and harness the most significant information me-
dium of the 21st century. Unlike any information network before
it, the Internet is pervasive, interactive, multidimensional and ca-
pable of delivering value chains of information never before possi-
ble.5

 In an interview with BusinessWeek Online, GE's legendary
Chairman and Chief Executive Officer, John F. (Jack) Welch said,
“Where does the Internet rank on my priority list? It’s number
one, two, three, and four. I don’t think there’s been anything as
important or more widespread in all my years at GE."6

His theme for GE's business unit executives has been "destroy
your business." The idea is to study and discover how the Inter-
net competitors wanted to destroy GE's business and change ex-
isting business models in response to these threats. The second
part of the exercise, "grow your business," conceives how the
Internet can be used to reassemble sustainable competitive ad-
vantage.

Why is Welch so excited about the Internet? The Internet ex-
poses so many possibilities to so many facets of business, that
the ultimate question any business must ask is "what can we now
do to gain competitive advantage that we could not do before the
Internet?"

What's the business impact on the business when the entire
world can share one computer, one information system, one mar-
ketplace? What's possible when customers and suppliers ―both
their people and their computers― share the same information
base? Answers to these questions will vary, industry by industry
as leaders redesign and stress test end-to-end industry business
processes, wringing out friction, inefficiencies and disconnects in
the overall economy. The Internet is an infrastructure for a whole
new way of doing business.

Myth 3. The foremost goal of a company is to deliver share-
holder value.

In the era of too much cash in the public markets, it seemed
that shareholder value (especially the stratospheric IPO) had re-
placed the customer as king. Not so. Thanks to the transparency
the Internet introduces into markets, consumers have grabbed
power from producers and transformed customers from kings to
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never satisfied dictators ―demanding impeccable quality, the best
price and excellent support.

Glenn Pascall paints the picture, "A basic reason shareholder
returns can't give purpose to corporate life is the length of time a
stock is held. The U.S. longevity champ is General Electric, where
shares stay in the same hands an average of 3.5 years. For Mi-
crosoft, the average is 3.5 months and for Yahoo! Inc., it's 3.5
days.

"Even if a company embraces shareholder returns as its rea-
son for being, what should it do if the average shareholder is gone
before the impact of any strategy can play out? Moreover, what is
behind the stock market surge, other than a vast pool of hot
money floating around the globe and alighting for brief periods on
targets of opportunity? Can such a "customer" serve as the proper
focus for corporate strategy? The question answers itself."7

Myth 4. Clever ideas make new wealth.
"Why didn't I think of that? I could have been the next Inter-

net billionaire." Actually, zillions of dot-com ideas amounted to
nothing. The primary reason was baseless business models. Just
because a business can be ported to the Internet, that does not
mean it should be or that the venture will succeed. The new
e-business had better add compelling value that is not available
elsewhere.

Even with a sound business model, success can be difficult to
achieve and requires ongoing effort just as any business venture.
Success in using the Internet as a new business medium is all
about execution.

Fresh ideas are necessary in light of the possibilities posed by
the Internet, but only execution is sufficient. Ideas, plans, and
strategies are one thing ―implementation is something entirely
different. CEO Jeff Bezos proclaimed that nothing Amazon.com
does is very original ―it just executes better than anyone else.

Strategy is nothing without execution, and execution requires
firing on all cylinders: product planning, technology, marketing,
promotion, fulfillment and customer care. Amazon began as an
Internet pure play, but kept running hard until it too became a
brick and mortar company with real warehouses and logistics
systems. Furthering these moves, in March 2001, Britain's Sun-
day Times reported that Amazon, the best-known internet brand
in the world, had begun talks to form a strategic alliance with
Wal-Mart Stores Inc., the world's largest retailer. The alliance
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confirms the notion that the "click and mortar" business form will
no doubt reign supreme in the 21st century economy.

Myth 5. B2B marketplaces should be the focus of e-business
efforts.

During the business reengineering movement of the past dec-
ade or so, some companies downsized and outsourced themselves
until they became anemic. Sure, the cost side of the business is
vital, but the real prize of any business is to provide value to its
customers and make a healthy profit in the process. B2B market-
places and trading consortia will continue to be a moving force in
the economy, but the danger is that, due to their popularity in the
trade press, companies can commit too many resources on the
buy-side of the business at the exclusion of the customer-facing
initiatives. In this age of the customer, a company's differentiator
will be pleasing never satisfied customers, not just squeezing
costs.

Sam Nickless, associate principal at McKinsey & Company,
says, "it is wrong for companies to view an online exchange as the
exclusive focus of their e-business strategy, adding that the focus
on online exchanges might be blinding them to better e-commerce
opportunities elsewhere in their business.

Nickless estimates that a business can save 7-10% on pur-
chasing costs by simply cleaning up its internal processes before
joining an exchange, which might only achieve additional savings
of 1-4%. Given that there is only a limited amount of time and
energy that you can spend in the management of e-commerce,
you may be better off focusing on e-commerce that is customer-
facing rather than supply-facing."8

B2B is not the opposite of B2C, business-to-consumer. With
the demise of the dot-com retailers, companies must not be dis-
tracted by crash and burn stories. They should keep their re-
sources targeted at the customer, whether that customer is an-
other business or the retail consumer.

Myth 6. B2C e-commerce is dead.
Ramin Marzbani, senior analyst at www.consult, says the only

aspect of the B2C e-commerce market that should have been
―and was― written off was the astronomical valuation given to
pure-play Internet stocks. Looking beyond the United States,
Marzbani says the growth of B2C retailing is evident in Australia,
"It was about $920 million last year and is on course to do about
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$2.9 billion this year in Australia. That figure is 1.5% of all retail
consumer spending, so it's gone from being 0.5% to 1.5% in a
year. It's still a small number, but its growth rate is huge, and it's
very, very real, and will continue."

"The thing is that most of the B2C is going to be done by es-
tablished businesses and established brands. Anyone who says
that B2C is over is stupid. All that has happened is that we know
how much Pets.com should have been worth, and it was not $10
billion."9

Myth 7. The need for speed is central to competitive advan-
tage in the Internet Age.

The war cry for the past few years has been "speed." Time-to-
market has been trumpeted as absolutely essential in the Internet
marketplace. First-mover advantage is everything, goes the
maxim. Black Christmas 1999, however, challenged that myth
and the business world recognized that the ability to deliver was
far more important to sustainable success. The ability to deliver
depends on having a sound business design, depth of resources
and proper positioning in a given industry. Total demand does not
magically go up because businesses use the Internet, and com-
panies must still earn their share of a given market. Only the
best, not necessarily the first, can do that.

"Accepted business wisdom holds that the moment one com-
pany in a market comes up with a revolutionary new idea, its
competitors will try to copy that idea as quickly as possible. E-
commerce is no different. Although a 'first mover' may be able to
achieve an initial advantage, and perhaps fatten its bottom line as
a result, that benefit may be short-lived as its competitors race to
introduce copycat strategies.

"Despite the multitude of e-commerce business plans that
have been introduced over the past year or so, at a macro level
most are remarkably similar (for example, online trading market-
places). The real point of difference comes in the execution of
those plans. The Asia-Pacific vice-president for the research com-
pany Gartner, Bob Hayward, describes the situation as a zero-
sum game: at the end of the activity no one company is markedly
better off than any other. He says the companies that have bene-
fited most from the e-commerce revolution have been the suppli-
ers of technology and consulting services for making it happen,
although he rejects the theory that e-commerce is a conspiracy by
technology companies to increase their profitability.
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"Ramim Marzbani says that, regardless of the wonders of
e-commerce, many companies are too reliant on sales in their
domestic markets and have no way of increasing the demand for
their products. If you were selling shoes or toothpaste yesterday,
the demand for your products didn't change one bit as a result of
e-commerce. Market demand does not change in the short term
for anything, so if everyone else is doing this e-commerce stuff,
the first thing that happens in the short term is that everyone's
cost of doing it goes up. So profitability has got to get hurt."10

The zero-sum game does not eliminate the need for speed.
That speed, however, must relate directly to the ability to sense
and respond to changing customer demands and market condi-
tions, not just to be the first off the starting block.

Myth 8. The Internet disintermediates.
Why use middlemen ―wholesalers, distributors and resellers―

when the Internet enables companies to sell directly to the end
customer? Although some companies such as Dell bypass tradi-
tional channels and sell direct, intermediaries have added and
continue to add value. They finance inventories, they warehouse,
assemble and distribute products and they service and support
customers.

Knowing the true value of middlemen, most companies are
not the least bit interested in disintermediating them. Car manu-
facturers now let their customers customize and order online, but
the sale is redirected to a local dealership. When intermediaries
add value, the Internet can bring efficiencies to, but not dislocate
the middleman.

If the middlemen do not add value, they will be eliminated as
observed in the travel industry where the travel agents' primary
value online would be to deliver a paper ticket. Only travel agents
who act as travel consultants thrive in these times. Travelers who
know where they are going, how to get there and where to stay
when they arrive do not use travel agents, they use online book-
ing services. Instead, thriving travel agents serve those who need
the added value of advice and assistance. What happens to those
that do not add such compelling value? They're gone.

These fundamentals apply to the pure net plays. Online
e-marketplaces ―MetalSite for steel, Transora for consumer prod-
uct manufacturers, PlasticsNet for plastics― that only aggregate
suppliers' products without significant value add will fail. After
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all, they are only Web sites and the conventional intermediary is
so much more.

Myth 9. Built it and they will come.
Traditional marketing is still the key. Long time technology

writer, Clinton Wilder, filed this report, "Once again, the theory is
simple enough: The Web is the first communications channel that
enables cost-effective one-to-one marketing on a huge scale. Mar-
keting to a "segment of one" has long been the goal of database
marketing, data mining, and telemarketing, but Web technology
enables marketing of unprecedented exactitude and low cost. But
how do companies get people to come to their Web sites in the
first place?

"Customization and personalization are fine for customer re-
tention but not so good for customer acquisition. In the global
world of the Internet, what counts is brand. That's why Yahoo
posted billboards at San Diego's Qualcomm Stadium during the
World Series, and why Web shopping site Buy.com kicked off a
$25 million mass marketing campaign with ads on Monday Night
Football, and that won't happen with only targeted Web banner
ads.

"Mass marketing is also a necessity for the captains of online
industry. Dell isn't the largest online PC seller only because of
execution; it also heavily markets its direct-selling approach ―on
prime-time TV and elsewhere. In E-commerce, branding and
mass marketing are more important than ever. Ultimately, that's
just common sense ―at least for those who understand there's
more to E-commerce than click-throughs. You can't just build it,
because they will not come."11

Myth 10. E-commerce is dead.
E-business is certainly not dead. The e-myth, however, is

dead. It crashed and burned in 2000.
Electronic forms of business and commerce have been de-

ployed since the advent of the computer. With the introduction of
the Internet, this trend takes a quantum leap forward, allowing
even the smallest business to participate in electronic trading.
Electronic forms of business have been embraced and evolved for
over a half century, becoming increasingly powerful business
tools.

The world's first global electronic network was capable of con-
necting a company to its customers and suppliers anywhere any-
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time, in real-time. A hundred years ago, however, the press did
not rush all about calling it t-commerce, t-business, t-banking or
t-whatever. For sure the telephone was a disruptive business
technology and every business had to have one, but the t-hype
did not emerge to confound public financial markets. Nor did the
first ubiquitous document technology. Facsimile technology did
not trigger a Wall Street stampede for f-commerce or f-business
IPOs. As e-commerce and e-business emerge from the mystique of
the IPO frenzy and become mainstream, the "e" will simply go
away.

Don't Predict, Invent the Future
The e-hype was driven by irrational exuberance and wild predic-
tions about the future of business. For those that insist on pre-
dictions to direct their behavior, here goes:

• "I predict the Internet...will go spectacularly supernova and in
1996 catastrophically collapse," Bob Metcalfe, inventor of
Ethernet and 3Com founder, said in 1995.

• "640K ought to be enough for anybody," Bill Gates, chairman
of Microsoft, said in 1981.

• "There is no reason anyone would want a computer in their
home," Ken Olson, president, chairman and founder of Digital
Equipment, said in 1977.

• "I think there is a world market for maybe five computers,"
Thomas Watson, chairman of IBM, said in 1943.12

Peter Drucker, father of modern management, summarizes
the usefulness of predictions, “It is not so very difficult to predict
the future. It is only pointless. But equally important, one cannot
make a decision for the future. Decisions are commitments to ac-
tion. And actions are always in the present, and in the present
only. But actions in the present are also the one and only way to
make the future."13 The lesson is clear ―winning companies will
invent, not predict, their futures.

With the e-clipse of 2000 behind them, companies can now
take a deeper look into how technology really changes business
and the overall economy. The Internet did not just appear out of
nowhere, and by understanding the march of technology from the
beginning of business computing (the subject of Chapter 2), a
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valuable context can be gained. With such insight, companies can
see the fundamental impact of Internet, and invent their futures.
The journey continues.
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“Revolutions never go backward.”
―Wendell Philips, American abolitionist.

Technology Enables, Business Changes.
In the interlocked cycles of technology and business advances,
the issues companies face are not just about business, not just
about technology.  They are inseparably about both. Technology
enables, business changes. The Internet, although not the first
change agent, may prove to be the technological capstone of eco-
nomic structures for years to come.

Companies that may think that Internet is a fad, or at most
the act of establishing a Web site, should read what one 90-year
old senior citizen has to say, "The truly revolutionary impact of
the Information Revolution is just beginning to be felt. But it is
not 'information' that fuels this impact. It is not the effect of com-
puters and data processing on decision-making, policymaking, or
strategy. It is something that practically no one foresaw or, in-
deed, even talked about ten or fifteen years ago: e-commerce ―
that is, the explosive emergence of the Internet as a major, per-
haps eventually the major, worldwide distribution channel for
goods, for services, and, surprisingly, for managerial and profes-
sional jobs. This is profoundly changing economies, markets, and
industry structures; products and services and their flow; con-
sumer segmentation, consumer values, and consumer behavior;
jobs and labor markets. But the impact may be even greater on
societies and politics and, above all, on the way we see the world
and ourselves in it."

That was written by the father of modern management, Peter
Drucker, who went on to compare the steam engine to the com-
puter. "The steam engine was to the first Industrial Revolution
what the computer has been to the Information Revolution - its
trigger, but above all its symbol." In 1776 the steam engine made
it possible to mechanize the manufacturing process. By itself, the
steam engine did not create the Industrial Revolution ― it was
necessary, but not sufficient. It was decades later that something
totally unexpected happened. "Then, in 1829, came the railroad, a
product without precedent, and it forever changes the economy,
society and politics." With their ability to distribute mass pro-
duced goods, "the western world was engulfed by the biggest
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boom history had ever seen ― the railroad boom. The railroad was
the truly revolutionary element of the Industrial Revolution."

By itself, the computer has not created the Information Revo-
lution. Since its introduction in the 1940s, the computer has only
transformed processes that were here all along. Now, decades af-
ter the advent of the computer, Drucker describes the true
meaning of Internet commerce, "E-Commerce is to the Informa-
tion Revolution what the railroad was to the Industrial Revolution
― a totally new, totally unprecedented, totally unexpected devel-
opment. And like the railroad 170 years ago, e-commerce is cre-
ating a new and distinct boom, rapidly changing the economy,
society, and politics."1

Powerful Internet technologies have let loose business change
on a scale far greater than the computer itself. Historians will
demark the Information Age not by the advent of the computer,
but instead by the advent of the Internet and its ability to create a
single, virtual computer for all to share, all the time, from any-
where. One world. One information system. One marketplace.

The issues that businesses now face have never been larger or
more imposing than those posed by the Internet and its potential
to restructure the whole economy to achieve heretofore unattain-
able efficiencies and efficacies. Traditional supply chains of the
industrial economy are being transformed by Dave Hollander's
"value chains of information" that take the friction out of the
economy. The transformation is well under way ―there is no
turning back.

The Business Technology Timeline
It is important to know where we are if we want to chart any fu-
ture course. Where are we today in using technology in business?
How did we get here? With answers to these questions businesses
can set meaningful goals and have a reasonable chance of
reaching them. If we trace the watershed events in the technology
and business co-evolution we can answer these questions and
apply the appropriate business fundamentals to chart a course
for the future. The Internet phenomenon did not appear out of
nowhere. It is important to know from whence it came to fully
understand what it portends for business and the economy as a
whole.
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The link between technology and business innovation goes
back to the very beginning ― it was a technology breakthrough
that enabled trade and gave birth to commerce. The development
of keeled hull ships by the Phoenicians in 2000 BC made it possi-
ble to sail against the winds and go beyond the shores to the high
seas of the Mediterranean. By doing something never before pos-
sible, the Phoenicians broke the bonds of geography and devel-
oped a flourishing trade with other peoples.

Today, the Internet has broken the bonds of both time and
distance and set the stage for profound, global change. Since the
beginning of business computing, each introduction of a new
technology caused a major change in business, which in turn
drove the demand for yet further advances in technology. But
there is not always a direct relationship between an invention and
its ultimate use.

When Dr. John Vincent Atanasoff built the first electronic
digital computer during 1939 - 1942, he did not even imagine the
change that the computer would introduce, nor did he make a
single dime from the invention. When Dr. Vint Cerf and his col-
leagues developed the Department of Defense's ARPA network in
the 1960s, they made no predictions of electronic commerce. Nor
did Drucker until he commented on the information revolution in
October 1999, “The truly revolutionary impact of the Information
Revolution is just beginning to be felt. It is something that practi-
cally no one foresaw or, indeed, even talked about ten or fifteen
years ago: e-commerce."2 Technology revolutions are not always
apparent at their birth, and pioneers, like Atanasoff and Cerf, of-
ten do not reap the commercial payoff from their inventions.
When it comes to the technology and business equation, pioneers
innovate, while early business adopters and entrepreneurs ex-
ploit.

The use of computers to automate business has gone through
both incremental change and major revolutions culminating in
the convergence of computers and communication networks. It is
this convergence to the extent anyone anywhere can share a uni-
versal information system that makes the Internet the most disrup-
tive information technology of the past 50 years. It brings about
the possibility for companies to actually change what they do,
what it means to be a business, rather than just speed up what a
company already does.

Some changes in information technology have been evolution-
ary while a few have been revolutionary.  By reflecting on the
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business technology timeline, we can see that we are in the midst
of a sixth era of major change as shown in Figure 1.

Figure 1. The Business Technology Timeline

Stage 1. In the early 1960s automation meant speeding up
tabulating chores, and companies were able to increase efficiency
of clerical tasks such as producing invoices, paychecks, and the
like. The computer sped up what businesses did, but did not
change the basic ways in which they went about doing their work.
The super new electronic clerk did, however, allow companies to
grow their business and keep up with their record keeping with-
out hiring armies of clerks as they grew.

The transistor was the technology breakthrough driving the
new approach to record keeping. A transistorized IBM 1401 com-
puter provided speed and accuracy in manipulating very basic
business data. It seemed that every department in a large corpo-
ration wanted one. When the payroll department saw the new
computer in the billing department, they too found a business
case for their own 1401. Soon there was a 1401 on every floor.
The overall impact of the computer on the business, however, was



Chapter 2 - The Rise of the Real New Economy                         39

limited to a single department. There was no automated informa-
tion sharing and business processes did not change. All the new
computers did was speed up the clerical work of an individual
department.

Stage 2. In 1964, IBM introduced the solid-state IBM 360
mainframe computer ―so named after the number of degrees in a
complete circle. Instead of every department having its own sys-
tem, the new mainframe could encircle all the computing needs of
a corporation. The approach was called was "batch processing,"
where individual departments would gather up business transac-
tion documents and send them in sequenced batches to a central
"data processing" department to accomplish their record keeping.
Shared record keeping became possible, and simple business
functions such integrating order entry and inventory control
processing could be automated with this new capability. That
meant no more paper documents flowing from the order process-
ing department to the inventory control department for reentry
into separate systems.

Stage 3. While the mainframe became the stalwart of the large
corporation, advances in electronics brought down the cost of
computers and the minicomputer proliferated in small to medium
sized enterprises in the1970s. Minicomputers also were deployed
in some departments of large corporations that could justify their
own computer system in addition to using the mainframe.

In parallel with the minicomputer trend, telecommunications
matured substantially through the mid-1970s. Remote access to
centralized batch systems (remote job entry) became common-
place and computer terminals began appearing on back office
desktops.  Such distributed access became increasingly sophisti-
cated and on-line transaction processing became the norm.

Timesharing made it possible for programming resources to
be accessed remotely, and this era saw the emergence of commer-
cially available computing services and products (not unlike the
application service provider (ASP) movement of today). Corporate
giants such as GTE got into the "computer utility" business with
their subsidiary, GTE Data Services. IBM created its Service Bu-
reau Corporation. Automatic Data Processing, Inc. (ADP) got into
the payroll business and to this day processes the business
world's payrolls.

Distributed access computing introduced considerable com-
plexity and considerable business risk. As a result, early enter-
prise architectures were developed to design a cohesive approach



40    The Death of "e" and the Birth of the Real New Economy

to integrating computer hardware, software and information.
Without such architectures, chaos would reign as many different
departments and users shared a common asset, the information
system. Corporate information systems (IS) shops grew in impor-
tance and became custodians of information resources and in-
formation systems architecture.

Stage 4. The era of the personal computer, the era of end-user
computing would change the role of centralized IS shops. Just
while enterprise architecture was beginning to influence central
IS, PCs and local area networks (LANs) began to proliferate, deliv-
ering scattered point solutions to individual departments and
business units, absorbing an increasing portion of corporate
computing budgets.  So much for enterprise-wide architecture
and control by centralized IS departments. In many ways, indi-
vidual lines of business went their own way with strong managers
making the case for their own PC and LAN systems.

The business goal of personal or end-user computing (versus
computer users in the centralized data processing department)
was personal and departmental productivity versus the econo-
mies of scale of centralized departments. These systems may have
optimized performance at the individual and departmental level,
but what MIT's Robert Solow dubbed in an offhand pithy remark
as the "productivity paradox" ("You can see the computer age eve-
rywhere but in the productivity statistics."3) taught companies
that any real gain in productivity of the overall corporation could
not be quantified. Where is the return on investment? Even with-
out corporations being able to answer this question, the PC and
the LAN are pervasive. What information worker in even the
smallest of businesses does not have a PC? The PC and the tele-
phone are two givens on information workers' desktops along with
the notebook computer and cell phone for the sales force.

Stage 5. The next logical step was to connect the mainframes,
minicomputers, PCs and LANs into an enterprise-wide network.
The network made the need for an enterprise architecture greater
than ever before, and the technical approach for making the con-
nections resulted in client-server architectures. The enterprise-
wide network laid the foundation for deep transformation within
companies and the business process reengineering revolution en-
sued.

Companies tore down stovepipes of information contained in
individual departments and connected these islands of informa-
tion into end-to-end business processes that optimized not indi-
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vidual departments, but overall customer value. The era of
downsizing and "rightsizing" had begun, and companies outsour-
ced many business processes not identified as core competencies
of the enterprise.

The business engineering revolution did not happen overnight
and continuous process improvement continues to this day.
Companies learned that the process was not simple and that in-
tegrating the software applications of individual departments or
business units was an extremely complex proposition. This com-
plexity gave rise to the enterprise-wide software platforms known
as enterprise resource planning (ERP) systems, typically the most
complex software systems ever adopted by business.

Because ERP systems were too complex to build in-house,
new software giants such as SAP, Peoplesoft, J. D. Edwards, and
Baan were born. However, configuring and installing ERP systems
was so complicated that consulting firms and systems integrators
had a field day with Global 2000 companies. The systems inte-
gration services could outstrip the cost of the ERP packages
themselves. Yet large corporations had little choice. Streamline
internal operations or lose the competitive edge to those who do.

Stage 6. The advent of a worldwide network of networks would
change everything. No longer would there be just departmental
local area and enterprise-wide networks, there would be one net-
work for the entire world. Bang! The Internet.

The technologies of Internet itself have gone through several
stages of development from the initial hard to use systems, to the
breakthrough of the World Wide Web, and on to peer-to-peer
technologies. The Web, although it was a breakthrough in navi-
gating the Internet, still relied on client-server architectures with
centralized resources being accessed by Web browsers. Peer-to-
peer technologies began gaining attention in 2001 and are posi-
tioned to go beyond the centralized Web's client-server architec-
ture. With peer-to-peer technologies, clients can be servers, serv-
ers can be clients and the Internet becomes a fully distributed
computing environment.

Each stage in the advancement of business technology pre-
sented new competitive possibilities, caused irreversible change to
the computing environment, and presented business and tech-
nology professionals with a new problem-solving paradigm.

Each paradigm shift pushed the envelope of what was being
automated in the business. The business world saw new and far
more reaching applications of technology in business. That which
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was being handed over to automation grew  from simple tabulat-
ing of back office documents to real-time commerce. At each
stage, the challenge to business was and is to extract competitive
advantage from each technological breakthrough. If a company
could not meet each new paradigm challenge, it would be at risk
from competitors who could.

Connections are longer restricted to departments or a single
enterprise; they are now possible inside and outside the enter-
prise, anywhere, anytime. The Internet has ushered in an age of
ubiquitous computing and information system. While the focus of
the ERP systems was to reinvent internal business design and
operations, the Internet makes it possible to reinvent and stream-
line the business activities of entire industries, transforming pa-
per flows to electronic interchanges between and among compa-
nies, their existing and future customers, suppliers and trading
partners world wide.

Moreover, companies can share not just data and information
but also know-how, inside and outside the corporation. Such
qualitative changes in kind (from information processing to col-
laborative computing) fundamentally alter what a corporation is
and what it does. That's the real business bang from the Net.

Shared knowledge can provide the foundation to optimize
supply chains, eliminate inventory and its associated costs, de-
sign innovative products using real-time collaboration with trad-
ing partners to reach markets in record time. Knowledge man-
agement is the stuff of sustainable competitive advantage and
removing waste and friction from the economy. When competing
on the Internet, knowledge bases containing digitally codified
know-how become more important than data bases containing in-
formation about transactions. Transaction data is necessary, but
no longer sufficient for digital commerce.

When business know-how is migrated to the computer, the
information system,  in essence, becomes a digital simulation of
work once done manually ― the system acts much like people did
in carrying out activities, processing information and solving
problems. For example, Borders.com is a simulation of a real
bookstore. Border's computers simulate all the activities of a real
bookstore, letting customers browse the shelves, processing or-
ders, and triggering movement of books from publisher to whole-
saler to Borders to the ultimate customer. Computers allow cus-
tomers to collaborate among themselves, sharing opinions, re-
views and ratings of books ― something not practical in a physi-
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cal bookstore. As this approach to simulating the activities of
business continues, the activities and processes of entire indus-
tries and, ultimately, the economy will migrate from places to
spaces. The business of business will be increasingly digitized
and migrate to cyberspace.

Of course, extending the traditional brick and mortar com-
pany to this new digital channel will not happen over night. The
task is of great magnitude. Companies will guide their journey by
asking very fundamental questions.  What does the Internet allow
a business to do that was never before possible? How does the
ability to connect any-to-any alter business fundamentals?

The Rise of the Real New Economy
Venturing back to 1969 when the U.S. put man on the moon,
Vint Cerf and Robert Kahn developed the TCP/IP protocols which
make the modern Internet possible. From its humble beginnings
as a Defense Department research project, the ARPA net, this
network of networks has become the top telecommunications tool
of our time and provides the common infrastructure of the future.
Although half a billion people will use the Internet in the next few
years, no one owns it and no one controls its destiny. The Internet
resembles an evolving biological ecosystem rather than a single
invention.

Because of its roots in research, the early Internet was limited
to scientists and researchers. One would have to be a rocket
scientist to use it back then as it was difficult to navigate. Not
even the telephone companies embraced it as they did not see the
technology affecting the masses. In fact, the Internet was a
difficult tool even for researchers. This led to Tim Berners-Lee
inventing the World Wide Web in 1989, an internet-based
hypermedia initiative for global information sharing, while
working at CERN, the European Particle Physics Laboratory in
Switzerland.

It took one more step before the World Wide Web reached the
masses, and it would not be Berners-Lee who capitalized on his
invention. "Marc Andreessen was an undergraduate at the
University of Illinois, writing code for $6.85 an hour at the
National Center for Supercomputing Applications, when he and a
fellow student, Eric Bina, became intrigued by the potential of the
World Wide Web, a new technology for linking the resources of
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the Internet. But the Web lacked a rich graphical interface ―an
intuitive way for people to unearth the vast material it stored.

"In a wild burst of coding in the winter of 1993, Andreessen
and Bina wrote the basics of a graphical Web browser called
Mosaic. Almost singlehandedly, their work turned the Web into
the business and pop-culture phenomenon it is today. They had
created The Next Big Thing."4

Andreessen wanted to turn his next big thing into the next big
business. At the end of the day of one of the most frenzied initial
public offerings (IPO) in history, his new venture, Netscape,
became the stuff of business legend in 1995. Young Andresseen
was worth $58 million on paper and Netscape's Chairman James
Clark's shares were worth over a half a billion after the first day of
trading, instantly making him one of the richest people in the
country. Wall Street valued the young company, with just $16
million in revenues, at more than $2 billion.

Netscape Communications Corporation had introduced two
cornerstone Internet business models. First they made the
Netscape browser free, hoping to gain an immense customer base
so that they could sell other products and services. This model
has been adopted widely: free e-mail, first introduced by Hot Mail,
and free Internet access provided by companies such as NetZero.
The race for building a huge customer base was on.

Second, Netscape was the first to introduce the gravity defying
Internet IPO, a phenonemon that created a stable of twenty-some-
thing year old billionaires before the dot-com crash of 2000. Soon,
talk of a "new economy" with new rules became commonplace.
Who cared about old fashioned things like price/earnings ratios?

To analyze its growing impact, a quick reflection on the Inter-
net business timeline provides useful context. The early years did
not amount to much as businesses scratched their heads to fig-
ure out what if anything this new medium meant.

The real action started in the business-to-consumer (B2C)
market space where radical new business models enabled first
movers to grab market share as Amazon.com did in the book in-
dustry. In other cases, breakthroughs in reducing operating costs
have resulted from companies automating their procurement pro-
cesses. Each breakthrough has led to new possibilities and
spawned yet additional business models. As shown in Figure 2,
the use of the Internet by business has already evolved into what
is now the fifth wave. Understanding the business consequences
at each stage is useful to charting a course for the future.
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Figure 2. The Internet Business Timeline

1st Wave. Brochureware. The initial use of the Internet in
business, circa 1993-1996, was to establish Web presence, pub-
lishing company and product information online. Electronic
document publishing or "brochureware"  was pretty much the
extent of the first embrace of the Internet. Quickly companies
learned that they could also share internal documents with one
another as well as customers, trading partners and suppliers by
using email and the Internet's file transfer protocol (FTP).

Forrester Research reported that by the end of 1996 about
80% of Fortune 500 had established Web presence compared to
34% in 1995.5 Today, business Web presence is universal.

2nd Wave. E-Commerce. All was pretty much brochureware
until something spectacular happened when the book industry
was Amazoned in 1996. Amazon began "conducting business" on
the Net, coming from nowhere to establish a global brand in book
retailing. The company not only presented their catalog as
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brochureware, it accepted orders, took payments, triggered
fulfilment, accepted returns, and provided customer tracking and
support, all using the capability of processing business
transactions on the Internet. Amazon initially outsourced logistics
and warehousing and, through much publicity, launched the era
of e-commerce by becoming a pure net play ―electronic commerce
is its only form of business, and the business resides on the
Internet.

Amazon is an example of a private, enterprise marketplace. As
shown in the figure, the business model is one-to-many, one
seller, many customers. Other examples include traditional "brick
and mortar" companies such as Dell, Lands End and Wal-Mart,
and the slew of dot-coms that sprang up as e-tailers who used the
Web to automate the sell-side of their business.

3rd Wave. E-Procurement: Tightly Coupled Buyers and
Sellers. Indirect operating costs such as supplies, rent, business
travel, repairs and maintenance are typically a company's great-
est costs. Turning to the buy-side of their business operations,
companies began using electronic procurement as they embraced
the Internet to automate their indirect or Maintenance Repair and
Operations (MRO) buying. Around 1998, early MRO software pro-
viders such as Ariba and Commerce One became the buzz on
Wall Street. They supplied Fortune 500 companies with
multimillion dollar procurement software packages, which, by the
way, also required millions more for consultants and systems in-
tegrators to install.

Most of the early B2B procurement involved establishing tight
links to a company's existing suppliers. They used their existing
business practices and trading partners but lowered costs
through automation. The savings resulted from dramatically re-
ducing the transaction costs of the procurement life cycle, from
requisitioning through receiving. The business model is many-to-
one, many suppliers serving one company's buying needs.

General Electric pioneered B2B procurement, setting the
stage for many followers. The buying modes supported include
catalog-based buying, spot purchases, contract-based buying,
and Requests For Quotes (RFQs). Usually, pricing is conventional:
prenegotiated prices prior to creating custom catalogs, rather
than pricing being determined in the market at the time of a
transaction.

4th Wave. Electronic Marketplaces: Multiple Buyers and
Sellers. E-procurement rose out of the far simpler business-to-
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consumer model which employs the catalog-transact metaphor of
retail commerce where a customer browses an electronic catalog
of, let's say office supplies, and clicks to buy the items of choice.
This static catalog-transact model worked fine for B2C and early
e-procurement systems, but does not unlock the real power of
dynamic markets for competitive advantage. After all, companies
are dealing electronically with existing suppliers and only the
transaction costs, though substantial, are reduced.

The notion of MRO e-procurement went to the next level when
multi-buyer, multi-seller e-marketplaces were introduced. The
business model is many to many, many buyers and sellers. These
early B2B marketplaces offered secure business document deliv-
ery services between marketplace participants. Business docu-
ments, such as purchase orders, order acknowledgments and in-
voices, could be sent between the marketplace and the systems of
buyers and sellers.

But using e-marketplaces to acquire office supplies is not ex-
actly a radical competitive breakthrough. Thus the next step in
the evolution of B2B marketplace activities reached beyond oper-
ating resources to the supply chain. Large companies banded to-
gether to pool their buying power by establishing B2B exchanges.
These "buyers' markets" deploy a many-to-few business model: a
few large buyers purchasing from many suppliers. This business
model was made famous by the Ford, DaimlerChrysler, GM buy-
ing consortium, Covisint, and has spread to other industries.

Some B2B marketplaces have a solid business model at their
foundation and will no doubt become stalwarts in industries
where commodities (e.g., electronic components, steel, aluminum,
rubber, paper, plastics, electric power, oil and gas, bandwidth,
and credit derivatives) are bought and sold.  Examples include
Altra Energies, Automated Credit Exchange and Enron. Online
auctions for industrial parts, raw materials, and services are
growing in importance. Spot buying for commodities with auction
and negotiation facilities is offered by FreeMarkets, eBreviate and
others. Auction services may include recurring auction events,
price-only auctions, and multiparameter, multilingual and mul-
ticurrency auctions. Negotiation services may include requests for
information, requests for proposals, requests for quotations and
supplier profile surveys.

Independent market-makers, usually experts in a particular
industry, began establishing multi-buyer and multi-seller elec-
tronic markets. The neutral market-maker is the central node,
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and buyers and sellers represent the wings of a butterfly market
in a true many-to-many business model.

Although the business models of electronic marketplaces are
intuitive and seem obvious ways of removing friction from the
economy, the first generation of B2B e-marketplaces has not met
expectations of either buyers or sellers. Simply aggregating sup-
plier catalogs and facilitating sales transactions are not enough.
The many conversations, negotiations and other business-to-
business activities that surround a transaction are essential. In
addition, businesses usually require total solutions when buying
and selling goods and services. They need access to multiple in-
dustry marketplaces. It is too early to predict how electronic mar-
kets will evolve, but once experience is gained to learn what busi-
ness models work the best, they are likely to be commonplace in
the 21st century economy.

5th Wave. The Digital Economy: Dynamic Business Eco-
systems. No industry is an island. Industries interact to form the
overall economy. So it must be with electronic marketplaces. They
must be interconnected as markets are in the real economy.

Typical activities in the real economy involve multiple indus-
tries simultaneously. To build a skyscraper in Manhattan, land,
labor, financial and capital goods markets must be interwoven for
the endeavor. In the emerging digital economy, stand alone in-
dustry markets will be woven into a dynamic business ecosystem
of networked electronic markets, just like the real economy.

And, business people will need greater access to marketplaces
than that afforded by desktop Web browsers. Going forward,
wires will give way to wireless application protocols (WAP) and
commerce will reach beyond the desktop as mobile commerce (m-
commerce) takes transactions to the streets, shop floors, and
shipping containers of the economy. Furthermore, peer-to-peer
architectures will come into predominance as companies will need
to interact directly with one another without mediation of central
servers.

Complex? Absolutely. Intelligent software agents will be
needed to manage the complexity and filter out the infoglut.
Knowledge management will grow in importance as companies
need to collaborate and share their know-how as well as their in-
formation.

Ruler of these emerging business ecosystems will be the al-
mighty customer. The individual digital corporation and complete
value chains will be totally customer-driven. The new competitive
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arena will be value chain versus value chain, not company versus
company.

Business transformation to the digital economy is not a single
event. Instead it is an ongoing journey with no guarantees and no
silver bullets for success. Perhaps the only guarantee is that
those that do not embark on the journey today will be severely
diminished tomorrow. To get started, companies can turn their
focus to something they have not had to do in the past, optimize
their entire value chain, one that lives or dies in a business eco-
system made of interconnected digital marketplaces.
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In July, 1997, the White House released a document declaring
a revolution, “… a revolution that is just as profound as the change
in the economy that came with the Industrial Revolution.”1

Value Chains: Arteries of the Economy
Value chains are the arteries of the economy. Through them flow
the goods and services of our materially rich industrial society. In
any industry, an enterprise is located in a value chain where it
buys goods and services from suppliers, ads value, and sells to
customers. These fundamentals apply to all kinds of businesses:
manufacturing, distribution or services.

Value chain analysis was pioneered two decades ago by Har-
vard's competitive strategy authority, Michael Porter. Rather than
outdate Porter's work2, the Internet enables it and extends its
scope from inside a given enterprise to end-to-end industry value
chains.

Value chain analysis concerns the input and output of eco-
nomic resources into a chain of value-adding business processes
or activities.  The result of these business processes is value de-
livered to customers, and the margin or "value" is the difference
between the what customers are willing to pay and the cost of
producing the value.

Figure 1. Michael Porter's Value Chain Framework
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Porter's approach asserts that by modeling the activities of an
organization it is possible to distinguish primary activities, those
that contribute to getting the product or service closer to the
customer, from business processes that support primary activi-
ties. The model provides a framework to analyze the effectiveness
of resource use and to evaluate the competitive capabilities of an
organization.

Primary activities are directly involved in the creation of a
product or service, its sale and transfer to the customer, and after
sale support. As shown in Figure 1, these include sourcing and
material procurement, inbound logistics, operations, outbound
logistics, and sales and customer service. Support activities are
those that, obviously, support primary activities by providing fi-
nancial resources, research and development, facilities manage-
ment, human resources and marketing and advertising.

Acquiring the materials and services that are used by the
primary activities is termed direct procurement. The supporting
business processes are those that keep the business operating
and are often referred to as operating resources. Acquiring and
maintaining  the operating resources is termed indirect as these
resources are not passed along to the customer for consumption.

Figure 1 is slightly modified from Porter's original model be-
cause the Internet makes customer-driven value chains a reality.
Customer interaction can trigger sourcing and direct procurement
in real-time. This new reality moves direct procurement business
processes from Porter's support category to primary activities.

The activities and business processes in Porter's value chain framework
translate into e-commerce applications. A thorough discussion of these
applications appears in the companion book, Enterprise E-Commerce.

The capability to add value is the very essence of being a suc-
cessful business and constitutes an enterprise's core competen-
cies. Adding value does not necessarily mean that the company
itself carries out the activities of its core competencies. Dell Com-
puter Corporation, for example, does not manufacture computers.
Instead,  it uses the Internet to trigger activities among its suppli-
ers and trading partners that do make components and parts.
Dell's core competency is managing the build-to-order process.
Dell goes beyond the internal focus of Porter's value chain analy-
sis and manages the end-to-end industry value chain.
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Industry Value Chains
Figure 2 shows a top view of an industry value chain. Each

participant in the chain from "my.company" to my.company's
suppliers and their suppliers, to my.company's customers and
their customers consists of primary and support business proc-
esses and resources as previously discussed. Two forces, the de-
mand chain and the supply chain converge at the point of
my.company. As can be seen in the figure, my.company does not
act alone in obtaining materials and services from the supply side
of the value chain. Neither does it act alone when facing the de-
mand chain as it may sell direct or through marketplaces to
reach wholesalers or distributors who, in turn, sell to ultimate
consumers.

Figure 2. Top View of an Industry Value Chain

Business Process Reengineering (BPR)
Since the early nineties, companies have been focused on stream-
lining the business processes within their organization as a result
of advances in technology. The introduction of client-server tech-
nologies meant that an enterprise could tie together islands of
information contained across business units and individual de-
partments. The enterprise-wide network laid the foundation for
deep transformation within companies and the business process
reengineering revolution (BPR) ensued.

Companies tore down stovepipes of information contained in
individual departments. They connected these islands of informa-
tion into end-to-end business processes that optimized not indi-
vidual departments, but overall customer value.

The process of tying together islands of information with cli-
ent-server technologies is shown in Figure 3. The lines connecting
the individual business processes of departments resulted in en-
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terprise-wide information systems and eliminated many unneces-
sary and duplicate activities. Business process reengineering pro-
vided the management framework, theories and methods for
driving change.

Figure 3. Business Process Reengineering (BPR):
Reengineering and Innovation Inside the Enterprise

Using Client-Server Technologies

On the reverse side of the technology coin, a new business
theory was needed to capitalize on the client-server technologies.
Michael Hammer and James Champy obliged. In the very first
line of their classic work, Reengineering the Corporation, Hammer
and Champy declare “that American corporations must undertake
nothing less than a radical reinvention of how they do their
work."3

Their message was to tear down the stovepipes of functional
management. They dispensed with the wisdom of Adam Smith’s
specialization of labor and hundreds of years of industrial man-
agement “best practice.” Companies traditionally have sought to
dominate their industries by using information technology to
streamline their management structure and their internal opera-
tions. The goals have been to do things cheaper, better, and faster
than the competition.

To achieve these goals, businesses traditionally organized
themselves by pooling  skills and knowledge into departments
that performed specialized functions.  The origins of specialization
and functional management  go back over two hundred years and
were first articulated in Smith's classic, The Wealth of Nations.4

The principles Smith used to organize work are with us today.
The focus has been on maximizing the efficiency of the functions
performed by departments, not on the cross-functional processes
that deliver benefit or value to customers. Hammer and Champy,
on the other hand, tore apart organizations whose specialized de-
partments optimized their individual tasks (often at the expense
of the overall customer-facing process) and reunified those tasks
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into coherent, end-to-end business processes that delivered value
to customers.

Their prescriptions were not based on magic, they were based
on the enabling role of information technology. Herein lies the
wisdom of their message. They recast the way a company must
think about technology. They assert that a company that equates
technology with automation cannot reengineer. A company that
looks at and seeks to automate what they are doing cannot inno-
vate, they simply reinforce and speed up old ways of doing things.

Hammer and Champy rephrased the technology question from
how can we speed up what we are doing to: “How can we use
technology to allow us to do things we are not already doing?” The
introduction of client-server technologies did not  speed up what
companies were currently doing; it fundamentally  altered what
they did and provided an infrastructure for business process in-
novation and continuous process improvement.  The focus of the
business reengineering revolution was internal, on how the com-
pany must reorganize and streamline work.

Why has work been so specialized and fragmented? Tradi-
tional management instructs us to break large organizations
down into smaller, specialized units that are more easily man-
aged. This divide and conquer approach to organizational design
has greatly influenced the ways businesses organize work.  Spe-
cialized skills and activities are grouped into functional depart-
ments. Each department strives to optimize its specialty. How-
ever, such specialization has powerful side effects.

Within individual specialties, employees lose sight of the over-
all business.  They are deprived of knowing the results of their
individual actions on the customer.  They do not get to see out-
comes in cause and effect relationships.  In many of today's cor-
porations workers are locked up in their own departmental
worlds.

Unfortunately, when people do not see the effects of their ac-
tions they stop learning. Feedback, specifically knowledge of re-
sults of our actions, is absolutely required for learning, innova-
tion and improving performance.

The tough part in corporate reengineering is to under-
stand the interconnections and the interactions of the business
processes and sub-processes, the variables affecting processes,
and the overall effects of decisions made by the organization.
General systems thinking provides the basis for analyzing the
business as a complex system. Systems thinking provides a new
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perspective for business process analysis and redesign. For ex-
ample, can you imagine holding up your hand a foot in front of
your face and blocking your view of the earth, the entire earth?
Astronauts have been able to do that.  The world looks drastically
different from their perspective. They see the whole earth. Unfor-
tunately, we only see bits and pieces of our company and indus-
try in our earthly day to day work.

Today's businesses need an astronaut's perspective of whole,
end-to-end business processes. Systems thinking is a formal dis-
cipline of management science that deals with whole systems and
with the interconnections and interactions of the individual parts.

When Dr. W. Edwards Deming, father of total quality man-
agement, pronounced that the improvement of quality is 90%
centered on the system, on processes, the bell tolled for the death
of traditional business practices. Those who heard the tolling en-
gaged in business process reengineering and the transformation
from functional management to process management.

As a result of the BPR revolution, corporate hierarchies have
been flattened. Cross-functional work teams are being charged
with the complete management of customer-facing processes.

From BPR to Industry Process Reengineering (IPR)
Fast forward from client-server technology to the Internet. Com-
panies that "get it" and are determined to thrive in the Internet
era are redesigning business processes so that they cross enter-
prise boundaries to eradicate duplicate processes, ineffective
hand-offs and disconnects between and among enterprises.

Virtual corporations are being created that have shared busi-
ness goals, common planning, and performance management
tools. Industry Process Reengineering (IPR) also known as com-
merce process reengineering (CPR)  is the competitive weapon for
designing and implementing hyper-efficient business processes
that are integrated in real-time and jointly owned by suppliers
and customers. Cheaper, better, and faster takes on a whole new
meaning in these 21st century corporations.

As companies embrace the Internet to redesign business pro-
cesses that cross company boundaries, they enter Phase 1 of in-
dustry process reengineering. Figure 4 illustrates a small sam-
pling of inter-company business processes being integrated elec-
tronically across corporate boundaries (indicated by the lines that
span companies).
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Figure 4. Industry Process Reengineering (IPR) Phase 1:
Reengineering and Innovation Across Industries

Using Internet Technologies

In addition to the primary activities of the value chain, these
companies reach out electronically to their trading partners for
support activities delivered in the form of electronic business
services (e-services). These e-services may include both primary
and support activities provided by individual companies (e.g.,
FedEx for shipping) or through emerging digital marketplaces,
hubs and exchanges that broker business services (e.g., the Co-
visint5 exchange consortium conceived by GM, Ford, and Daim-
lerChrysler for auto makers and their suppliers).

The Value Web: Structure of the New Economy
Companies that pioneered inter-company process innovation

did not take long to learn that the value chain no longer had to be
linear. For example, the Covisint business model no longer lines
up the players. Instead a hub of activities is made available to all
participants as shown in Figure 5. Covisint intends to harness
the power of Internet technology to create visibility within a com-
pany's supply chain ― transforming the linear chain into a far
more productive and efficient network model.
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Figure 5. The Covisint Network Model
(Source: Covisint)

But that's not all. The next step beyond the network model is
the totally decentralized value web. As shown in Figure 6, IPR
Phase 2, formerly rigid, linear supply chains are blown to bits by
the Internet. Reassembling the business process bits into a co-
herent infrastructure is the centerpiece of the 21st century econ-
omy, as depicted in Figure 7. The result is a web of any-to-any
connections that can drive supply chains, demand chains, and
even the business processes that represent the core competencies
of an enterprise.
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Figure 6: IPR Phase 2:
Linear Supply Chains are Blown to Bits by the Internet

Figure 7. Structure of the Real New Economy
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The digital corporation of the 21st century will thrive in a
business world where the traditional linear supply chain will give
way to dynamic, customer-driven value webs. This brave new
world can be understood by examining how the business proc-
esses and activities of Porter's value chain are reassembled into
the dynamic business ecosystem portrayed in the figure.

Business activities and processes are realigned with real-time
connections between and among a company's customers, suppli-
ers and trading partners. As shown, Porter's primary and support
business processes of a company are realigned around four
realms of interwoven activities involving:
• suppliers and suppliers' suppliers (direct procurement)
• operating resources suppliers (indirect procurement)
• core competency trading partners (value added activities) and
• customers and customers' customers (selling through private

and public electronic marketplaces).

Three elements apply to all facets of a digital business partici-
pating in the new business ecosystem: e-marketplaces, e-services
and value threads. The first two elements are discussed at length
in the next chapter. For now, let's focus on the critical importance
of managing multiple, simultaneous value threads ―the hallmark
of success in 21st century competition.

From Value Chains to Value Threads
Traditional supply chains are linear. They involve tightly linked
suppliers and trading partners and are made up of large sets of
complex business processes. In large companies such as Wal-
Mart, supply chains are tied together with complex and expensive
EDI systems that are out of the reach of smaller companies. As
the monoliths that they are, such systems are difficult to build
and maintain, and they cannot adapt to the dynamics of markets
being made possible by the Internet.

In the digital economy, once rigid supply chains must become
light weight, fine grained and agile. In the era of mass customiza-
tion and personalization, a unique value chain may be needed for
just a single customer and a single transaction. Others may serve
multiple customers over long periods of time. A typical company
will need to manage both kinds of value chains.

As coarse grained value chains are reengineered to be light-
weight, fine grained and adaptive, they become value threads.
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Value threads are woven through the tapestry of the any-to-any
connections of the Internet enabled business ecosystem. They can
be bundled, unbundled and rebundled in response to changing
market realities. They allow a company to participate in multiple
marketplaces or reach out directly to individual customers. The
successful company will manage and optimize multiple simulta-
neous value threads.

Optimizing Value Chains
As the lines between B2C and B2B electronic commerce blur into
seamless business ecosystems, a new form of competition
emerges. The new competition is no longer company versus com-
pany, it is value chain versus value chain. Future battles for
customers, however, will be won with "value chains of informa-
tion," not traditional supply chains of supplier-squeezed, lowest-
cost inventory.

Early entrants in B2B and B2C Internet markets gained their
customer base through first-mover strategies and initiatives as
witnessed by Amazon.com's surprise attack on the book industry
in the mid-Nineties. But as the novelty of electronic commerce
begins to fade, it’s the power of a company’s value chain – not
just its initial customer base – that will rise up as the deciding
factor for future success.

Companies that “get it” realize that competing in the future is
about turning a company, and its entire value-chain, over to the
command and control of the customer. For example, when a cus-
tomer goes to Dell for a build-to-order computer, Dell's suppliers
and the suppliers' suppliers are linked into the transaction in
real-time to trigger fulfillment and inventory replenishment. The
customer is in the driver's seat initiating activities that ripple
throughout the value chain.

Customers, who can use the Internet to compare prices and
search for competing suppliers without leaving their browsers,
hold absolute power ―they are but one eighth of a second from
going to a company's competitor.  Instead of owning the product
and pushing it to market segments, successful companies are
turning over control to empowered customers, making it easier for
them to pull products and services from a multitude of suppliers
to meet their individual needs.

GE's Trading Process Network (TPN) pioneered this business
concept in the B2B market space, bringing together multiple buy-
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ers and suppliers with aggregated catalogs and sophisticated bid-
ask trading. In the B2C space, when a consumer buys through
volumebuy.com, purchasing power is no longer limited to an indi-
vidual but instead increases with the buying power of everyone
trying to buy the same products.

Joelle Tessler of the San Jose Mercury News explains, "Much
like online auction sites, which bring together buyers and sellers
who might never find each other offline, group buying sites enable
something that could probably never happen on the same scale in
the brick and mortar world. They let shoppers who could not join
forces offline band together on the Web to build up buying power
and negotiate discounts from suppliers. The concept, called 'de-
mand aggregation,' is simple: The more people who sign up for a
group purchase, the more buying power they have ― and the
more the price goes down."6

 Powered by demand aggregation software from companies
like the mobshop.com, SHOP2gether.com and etrana.com, such
instant buyer cooperatives were not possible before the advent of
the Internet. Unlike reverse auctions alone, demand aggregation
is a dynamic commerce model that promotes what has been
dubbed "viral marketing" (because it's so contagious) or word-of-
mouth activity among buyers who understand that prices will fall
as more people order. Auctions actually discourage this type of
activity. While auctions are good for low-volume sales and one-of-
a-kind items, demand aggregation encourages larger trading vol-
umes.

Demand aggregation software can embody several dynamic
pricing models, enabling virtual buyer groups to obtain lower
prices through pre-negotiated volume discounts and group bids,
group reverse auction and spot group exchanges. Demand aggre-
gation can bring together smaller business buyers who otherwise
do not have the purchasing strength of a GE to participate in
large transactions. Suppliers who do not embrace such radical
new business models will not appear on the buyer's radar.

As the Internet calls to us to reengineer complete value
chains, competition between companies like Sears and J.C. Pen-
ney or Home Depot and Lowes will become less about brand and
more about the strength and efficiency of each company’s value
chains. Value chains are business assets that must be invested
in, carefully managed, protected and continually enhanced. How
does a company protect its position in its value-chain?
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The struggle is to own the primary relationship with the ulti-
mate customer served by the value-chain. In a bold move of "an-
tidisintermediation," Home Depot sent a letter to 1,000 suppliers
including Black & Decker, Scotts, and General Electric, stating
that  it will hesitate to do business with suppliers that also mar-
ket their products online. Home Depot said it would be happy to
partner with them on selling via the Internet, but maintaining the
primary relationship with the ultimate customer is Home Depot's
obvious rule of engagement.

Managing a Company's Value Threads
The lesson is simple: companies with dynamic value chains

that can own the primary customer relationship, and rapidly re-
spond to – and even anticipate – customer demands will be the
winners. But putting the concepts into practice is the hard part.
So, what are companies to do?

Foremost, companies must recognize that the challenge of
continuous value chain optimization goes beyond their compa-
nies' walls to their trading partners ― companies cannot go it
alone. Nor will they gain sustainable advantage if they use the
B2B exchanges and other Internet-based procurement mecha-
nisms simply to put the price squeeze on suppliers. The entire
value chain must be optimized with win-win relationships forged
from end-to-end.

This has three implications. First, senior management and
line of business managers must be intimately involved as they are
the ones with the deepest relationships with a company's trading
partners.

Second, IT managers must participate in the appropriate in-
ter-company alliances and consortia that are defining cross-
company business vocabularies and standards, centered primar-
ily around XML technologies. Interoperability initiatives are un-
derway in most industries and a quick visit to www.xml.org will
reveal activities in many industries. Today's IT managers must
provide leadership not just within their companies, but also must
become directly involved in the multi-company organizations de-
fining the value chain rules of engagement of the economy.

Third, the reality is value chains, not value chain. As compa-
nies progressively aggregate total solutions for their customers
and reach out to new markets using the Internet, they must
manage multiple simultaneous value chains. Large corporations
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such as GE must manage thousands of value threads as it com-
petes for both consumer and business markets.

A given value thread may exist for only one sale as in the case
of building a skyscraper, or may endure over decades as in the
case of a commodity market.  As cross-selling is realized to a far
greater extent and new market opportunities are discovered, a
company will need to reach out to its web of suppliers to source
the best mix of resources to meet a specific need. As a result tra-
ditional value chains must be more tightly focused and custom-
ized to meet the needs of customers on a one-to-one basis ―they
must become value threads.

Collaboration makes it possible to create customer-driven
value threads by harmonizing demand and supply channels. Sig-
nificant leverage can be achieved. Companies can radically reduce
the cost of doing business across company boundaries, speed
time-to-market, achieve flexibility and tap dynamic markets by
making decisions based on who can deliver the required products
or services at the right price, quality and place.

Figure 8 shows the technologies involved in managing value
threads. The enterprise network or intranet ties together the con-
nections within the enterprise, traditional supply chain manage-
ment is enabled with extranets, private networks and EDI. Ex-
tended supply chain management uses the Internet for the
breakthrough. In the figure, customers and their customers, sup-
pliers and their suppliers are joined into a complete business eco-
system. The need for rapidly connecting these participants in a
secure environment for collaboration has led to the demand for
peer-to-peer technologies (discussed in Chapters 6 and 8) to en-
hance the basic protocols and functionality of the native Internet.

Figure 8. A Customer-Driven Value Thread
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A central core competency of a company becomes its ability to
manage and optimize multiple simultaneous value threads. That
means reaching out to digital value webs on the supply side and
delivering personalized goods and services through private and
public marketplaces. An organization must build the capability to
codify and share its knowledge base, its know-how and business
intelligence.  Collaborative planning, forecasting and replenish-
ment (CPFR), vendor managed inventories (VMI) and dramatic
cycle time reductions provide the foundation for value thread
management.

How do companies and whole industries revamp their supply
chains? The approach to reinvention is not new, it is the applica-
tion of business process reengineering to whole value chains: IPR.
To many business people reengineering had become passé. But
with the challenge of value chain optimization, no longer.  Déjà vu
− IPR is reengineering all over again, only this time it’s on ster-
oids.

BPR is a tool for analyzing a company’s internal business
model, disassembling the actors and roles contained in the de-
partmental stovepipes of traditional companies and reassembling
them around end-to-end business processes that are seen by and
add value to customers. In their classic BPR book, Improving Per-
formance, Rummler and Brache use “managing the white space
on the organization chart”  as the book’s subtitle and metaphor
for this process.

Just as the BPR movement eradicated duplicate processes,
ineffective hand-offs and disconnects between departments within
a company, the new, real-time interconnections enabled by e-
commerce allows a business to tear down process barriers be-
tween its customers, suppliers and trading partners. While BPR
crosses departmental boundaries, IPR crosses enterprise bounda-
ries and is about “managing the white space in the value chain.”

BPR didn't happen overnight, companies required several
years of hard work, missteps, retrenchments and failures before
transitioning from functional to process management. Because
BPR deeply affects what people do, organization challenges were
major roadblocks. There is no doubt, BPR was a very painful pro-
cess in many organizations, not a silver bullet to streamlining
businesses.

By extrapolating the difficulties of BPR to IPR, it becomes
clear that building the digital corporation and restructuring in-
dustries will be a difficult road ahead. If people challenges were



68    The Death of "e" and the Birth of the Real New Economy

the primary challenge of BPR, it is easy to see the level of diffi-
culty in affecting the politics, organizations and processes of en-
tire industries. People issues will overshadow technology issues
during the transitions ahead. Governance and control will be the
determining factor in building B2B marketplaces and exchanges
such as the Covisint exchange. While Internet technology is the
enabler of an electronic economy, leadership will be the ultimate
determinant of success.

Leaders must master the art of digital business. Companies
must gain the skills needed to participate in and operate digital
marketplaces, capture and extend know-how digitally, and build
holistic customer relationship systems that integrate all customer
and supplier touch points. The success of these endeavors will
determine the winners and losers in the 21st century economy.
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"It's not hyperbole to say that the 'network' is quickly emerging as
the largest, most dynamic, restless, sleepless marketplace of
goods, services and ideas the world has ever seen."1

―Lou Gerstner, CEO, IBM.

The Art of Digital Business
Competing for the future with digital commerce is not just about
technology. It is not just about business. It is inseparably about
both, and fusing the two must be a top management priority of
the 21st century.

Just as Barnes and Noble.com created a digital mirror world
of its brick and mortar bookstore, minus the coffee shop, the
Internet will drive a mirror world of the real economy. Digital in-
carnations will transform markets from places to spaces and re-
define customer relationships by making knowledge and business
services pervasive. These digital simulations of a given company
or entire value chain will look and act much like today's physical
marketplaces.

To build digital mirror worlds of a company and entire value
chains, businesses will need to master the art of
• building digital marketplaces,
• rendering their services electronically (e-services),
• managing knowledge digitally, and
• building holistic customer relationship management systems.

Each of these facets of the 21st century business activities
merits detailed study and mastery. Because businesses are mov-
ing into uncharted territory, there are no preset rules or prede-
fined solutions. The effort is more one of art, of business archi-
tecture, rather than a specific management technique. It's an art
of managing discontinuous change.

Digital Marketplaces
Whether it's the ancient storyteller square at the Khyber Pass in
Asia, the corner grocery store or the stock exchanges on Wall
Street, a marketplace is simply where buyers and sellers congre-
gate to buy and sell goods and services. The difference the Inter-
net makes is that markets move from places to spaces.
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EDS' former CEO, Les Alberthal, describes the impact of this
shift, "By now we know the revolution will never abate. In the
next 10 years we will witness one of history's greatest technologi-
cal transformations, in which the world's geographic markets
morph into one dynamic, complex organism.”2

In the past companies were often protected by geographic
boundaries where customers did not have full information about
buying options outside those bounds. No longer. In the Internet
age, marketplaces must serve communities of customers that, be-
cause they can collaborate, have the power to demand the best
possible value. Anything less will not be tolerated. "Click." That's
the sound of a customer moving on to a company's competitor
who may be anyone, anywhere.

Derek Leebaert writes in The Future of the Electronic Market-
place, "Anyone with access to electricity can make a market at
will. The marketplace is the place of exchange between buyer and
seller. Once one rode a mule to get there; now one rides the Inter-
net. An electronic marketplace can span two rooms in the same
building or two continents. How individuals, firms and organiza-
tions will approach and define the electronic marketplace de-
pends on people's ability to ask the right questions now and to
take advantage of the opportunities that will arise over the next
few years.”3

How big are those opportunities? Forrester Research esti-
mates that online trade between businesses will reach $2.7 tril-
lion by 2004. The company also predicts that roughly $1.4 trillion
of that will be conducted through digital marketplaces.4

To be successful, a marketplace must attract customers with
compelling value, handle customer transactions and retain cus-
tomers through excellent customer care. The entire framework
must be carefully managed to bring about reliability, cost reduc-
tions and continuing process improvement − all judged from the
customer's perspective.

Based on the nature of a given industry and the fragmenta-
tion of buyers and sellers, three major digital marketplace struc-
tures have emerged to capitalize on the capabilities of the Inter-
net, as shown in Figure 1.

A seller's market is typical of business-to-consumer market-
places where a single seller does business with many buyers. The
business model is one-to-many. Seller's markets are generally
private, enterprise marketplaces. Private marketplaces restrict
participation of either buyers or sellers. In the private seller's
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market, the marketplace is open to any and all buyers, but multi-
ple sellers are not invited. For example, all customers are wel-
come at borders.com, but Barnes and Noble is not invited to par-
ticipate as a seller.

Figure 1. Digital Marketplace Structures

A buyer's market is typical of the B2B exchange where one
large company or a tightly controlled consortium of companies in
a given industry procures goods and services from many suppli-
ers. The business model is many-to-one (or few). Buyer's markets
are either private as is the case with GE providing procurement
services for its many subsidiary companies, or semi-private, in-
volving large companies banding together form buying consortia,
pooling their buying power. Examples include the Sears & Roe-
buck, Carrefour and Oracle joint venture (GlobalNetXchange),
and the Ford, DaimlerChrysler, GM buying consortium (Covisint
Internet Exchange). These consortium business models assume
preexisting business relationships with suppliers and trading
partners, and the value proposition is one of gaining efficiencies
by eliminating the friction involved in most transactions ― all the
faxes, emails, phone calls, letters and so on.
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Regardless of the compelling arguments to reduce friction and
streamline relationships in supplier trading, the B2B trading ex-
change has absolutely no guarantee of success. First generation
exchanges and buying consortiums have mostly been a disap-
pointment for buyers and sellers. One supplier expressed this
view, “Let’s see, you want me to put all my products and prices
online so my customers can beat me about the head and shoul-
ders. Then I can commoditize myself even more to take my razor-
thin margins down to microscopic level. Finally, I get to pay
transaction fees for this privilege. What am I missing?”5 Trading
exchanges must provide win-win relationships between buyers
and suppliers. They can do so, not by strangling suppliers, but by
offering automated trading services that cut the costs of doing
business for both parties.

Where there are many, fragmented buyers and sellers, an in-
dependent market can aggregate goods and services of many sell-
ers. They serve as a one-stop buying site by consolidating multi-
ple product catalogs for buyers. The business model is many-to-
many and is sometimes referred to as a "butterfly market." The
independent market-maker is the central node, and buyers and
sellers represent the wings. Independent markets usually are
open, public marketplaces, and it is the market-maker's challenge
to gain enough traction to connect fragmented buyers and sellers
and to provide sufficient value to get the wings flapping― hence
"butterfly."

For an independent butterfly marketplace to make sense and
succeed, the market must be large and geographically dispersed
with significant fragmentation among buyers and sellers. Price
volatility, high search costs and perishable products make up
other rationales for operating these open marketplaces. The mar-
ketplace aggregates supplier offerings, simplifying matching and
searching for the buyer. Conversely, the marketplace brings an
aggregation of potential buyers to the seller whose tasks of getting
buyer attention are reduced. The independent marketplace model
requires the functionality of both buy-side and sell-side forms of
commerce plus sophisticated market processes for discovery and
mediation between buyers and sellers.

Early public marketplaces did little more than aggregate cata-
logs and facilitate transactions between buyers and sellers. Un-
less they reached incredible volumes, transaction fees and adver-
tising were not sufficient to make the venture profitable. Consid-
ering existing relationships with their suppliers and the availabil-
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ity of Internet search engines, many companies have shied away
as they have not seen a clear value proposition. Many public
marketplaces already have come and gone.

Some independent electronic markets have succeeded by spe-
cializing in conducting auctions. The interactivity of the Internet
has led to the growing use of auctions in both business-to-
consumer and business-to-business markets. Whether it is sell-
ing antiques to consumers or putting surplus inventory on sale,
auctions are becoming commonplace in the digital economy. Auc-
tions can be the preferred mechanism for liquidating surplus at
the best possible price while offering a wide range of buyers the
opportunity of bidding for lower than market prices. Sellers also
use the auction format to help set prices on first-run goods.

Auctions go beyond negotiated fixed pricing and utilize a
number of dynamic pricing mechanisms. Generally, auctions are
segmented into four major one-sided formats: the ascending-price
English auction, descending-price Dutch auction, first-price
sealed-bid, and uniform second-price (Vickrey). In one-sided auc-
tions, only bids are permitted, but not "asks." Double auctions
allow bids and asks to take place at the same time.

According to a report released by Forrester Research, online
business-to-business auctions are expected to approach $52.6
billion by 2002.  The computer and semiconductor industries
have been early adopters of Internet auctions because their fast-
moving product cycles often cause inventory management prob-
lems. The auction market is also touching commodity industries
like oil and gas.

As shown in Figure 2, two broad types of digital marketplaces
have appeared on the business scene. Horizontal marketplaces
connect buyers and sellers across many industries, primarily pro-
viding indirect procurement resources. Horizontal MRO (mainte-
nance, repair, and operations) marketplaces for office supplies,
travel, shipping and financial services are now commonplace. To
participate in these marketplaces, companies typically need
automated requisitioning and procurements systems capable of
interacting with the marketplace.

Vertical marketplaces provide products that are specific to
trading partners in a given industry (e.g., textile, oil and gas, and
retail industries). They also can serve as hubs for integrating
business processes between companies. To be successful, they
must provide much more than the simple aggregation of goods
and services into an electronic catalog. They must add value
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chain services and collaborations well beyond the basic catalog-
transact business model typical of horizontal MRO marketplaces.

Figure 2. Horizontal and Vertical Marketplaces

One of the fastest growing vertical marketplaces is the B2B
trading exchange. One or more have sprung up in most indus-
tries. These marketplaces go beyond procurement activities for
operating resources and focus on the supply chain. According to
the Aberdeen Group, “Electronic marketplaces have accelerated
the shift to e-Business, providing a single Web-based hub for
brokering buyer-seller interactions for select vertical industries,
business processes, or groups. E-Markets can efficiently match
buyers and sellers, reduce transaction costs, and ease trading-
relationship management.”6

Romesh Wadhwani, Vice Chairman of i2, revealed how the
B2B e-commerce landscape is shifting, “Putting in e-procurement
systems for the management of indirect materials and office sup-
plies is what we call the ‘tinkering around’ approach. The market
is changing from an emphasis on public e-markets to private
e-markets and the real transformation of companies into digital
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businesses. Since the supply chain is a closed loop ―as opposed
to the freewheeling nature of a public e-market― private
e-markets make fertile ground for custom supply-chain manage-
ment software."7 With this trend, the primary role of the public
marketplace will be handling low-margin, commodity operations.

A blurb at Ariba's Web site states that, "Ultimately, all busi-
nesses will buy on a marketplace, sell on a marketplace, host a
marketplace or be marginalized by a marketplace."8 Taking these
notions one step further, companies will likely do all three. Com-
panies will ultimately maintain connections to multiple public
and private marketplaces. Least-common-denominator function-
ality such as auctions, spot buys and open sourcing will be han-
dled at public marketplaces. Business process integration and
unique knowledge that creates competitive advantage will be
handled within the private vertical marketplace. The knowledge
base will be shared with only the most intimate of trading part-
ners, and it represents the vital ingredient missing from most first
generation digital marketplaces, collaboration.

Collaborative marketplaces go far beyond the first generation
B2B exchanges to add all the business conversations and inter-
actions that surround the transaction component of commerce.
Collaboration, not the transaction, is what B2B digital commerce
―and the real world of business-to-business commerce― is about.

Business encounters are not simple see-buy-get transactions
typical of consumer markets. They are long-lived collaborations
involving such dimensions as multi-party discovery, negotiation,
supply and demand planning, joint product design, shared
documents and workflows, change management and the many
other facets of real world commerce. Often, multi-company inter-
actions must occur in real-time and cross the political, cultural
and legal frameworks of trading partners scattered across the
globe. Trading services applications must provide facilities for
maintaining negotiation-collaboration boards, creating resources
within the boards, defining user privileges and managing resource
sharing among users. With these facilities, companies can de-
velop buy-side RFQ applications, sell-side auctioning platforms,
and partner collaboration environments with the facilitates of the
marketplace.

And they must be able to tap third party business services
such as logistics, shipping, insurance, bill presentment and pay-
ments ―they must be connected to any number of additional in-
dustry marketplaces. Forrester Research explains, “eMarketplaces
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will create point-to-point connections with specialty service pro-
viders ...satisfying customers’ needs for more extensive commerce
help than simply matching bids and offers. …eMarketplaces will
actively create Net-based service offerings that participants can’t
access offline. These novel services… help sites build stickiness
with all user groups. … eMarketplaces will fulfill customers’ vi-
sions of one-stop shops by connecting the process of product re-
search information all the way through to trade settlement and
clearing ―as part of one connected transaction process.”9 Net-
worked digital marketplaces are the essence of the digital econ-
omy.

Forrester Research elaborates, “Demanding participants will
look for marketplaces to play dual roles: acting as one-stop shops
for a variety of products as well as offering highly specialized in-
dustry-specific services. To accomplish this near-Herculean task,
sites will be forced to leverage the capabilities of other market-
places. Those marketplaces that try to fly solo will find that
they’re beaten out by others that aggressively create alliances.”10

To gain collaborative commerce facilities, marketplace soft-
ware vendors are rushing to expand their offerings. Ariba ac-
quired Agile Software Corporation, a leading provider of collabo-
rative commerce solutions; Freemarkets hopes to extend its
sourcing offering into supply-chain collaboration and optimization
with its acquisition of Adexa, a collaborative supply-chain com-
merce company; and i2 Technologies' $9.2 billion buyout of As-
pect Development Corporation was aimed at beefing up i2's com-
ponent supply-management technology.

Collaboration does not mean revealing all of a company’s
competitive secrets to everyone who may look on. Instead, a Web
of potential connections ―public and private― capable of deep
collaboration down to the business process level is needed. Col-
laboration proceeds to deeper levels as relationships are formed
and naturally deepen.

Relationships can be casual and short-term, or highly selec-
tive and deeply rooted as is often the case with long-standing
trading partners. Collaborations can range from very open infor-
mation sharing in public marketplaces, to very privileged infor-
mation and resources shared only in private marketplaces with
invitation-only "collaboration rooms."

Relationships may range from simple information present-
ment to real-time business services (e-services) whereby compa-
nies come together to form virtual corporations. Relationships
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may last for a single project consummated in seconds or minutes
or endure for many projects over many years.

The digital marketplace must support encounter models and
facilities so that individual participants can control the depth of
their relationships, information sharing, business process inte-
gration, knowledge sharing and collaboration with others. In this
way, companies can protect their proprietary information and
unique business processes.

 When companies master e-marketplaces, each seller and
each buyer will build its own private marketplace and also belong
to one or more public marketplaces. In each model, the seller or
the buyer transforms its non-proprietary information into e-
services to exchange with public marketplaces. At the same time,
the seller or the buyer keeps to itself and its most intimate part-
ners proprietary information, such as customer purchasing histo-
ries, that gives the company a competitive edge. Mastering col-
laborative digital marketplaces is not an option, it's an imperative
― from every company's customers.

E-Services: The Cathedral and the Bazaar

According to Hewlett Packard's crisp definition, "E-services are
modular, nimble, electronic services that perform work, achieve
tasks, or complete transactions. Almost any asset can be turned
into an e-service and offered via the Internet to drive new revenue
streams and create new efficiencies. E-services are business ac-
tivities versus computer 'applications.'"

E-services are digital versions of real-world business services
― they transform services that are required to conduct business
in the physical world into a form necessary for the digital econ-
omy. Examples include scheduling, credit and financial services,
logistics, shipping and supply chain functions.

United Parcel Service of America (UPS) launched a project in
1997 that distributed vital customer service functions. UPS is in-
tegrating its package-tracking capabilities directly with corporate
customers' sites. Puzzled by the initiative, Computerworld's
Sharon Machlis asked, "Why, when conventional Web strategy is
to create more links to your site and increase public traffic, is
UPS moving the other way?" 11

Ross McCullough, electronic-commerce group manager ex-
plained, "We want to enable the merchants to speak directly to
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their customers." By helping retailers offer more services to con-
sumers, he said, those retailers might generate more repeat sales
− and thus more shipping business for UPS. By linking the con-
firmation number with a shipping number when an order is first
entered, customers get the information they need to track the
package immediately − there is no need to check in another time
for the shipping number. And the tracking information is inte-
grated with the retailer's site, so a user would get status informa-
tion from the site where the order was placed, not from the sepa-
rate UPS page where 4.7 million tracking requests were logged in
December 1997. UPS's strategy cements its place in the value
chain by way of making its e-services pervasive.

Today's business world is dominated with large corporations
using monolithic information systems ―massive cathedrals where
people must conform to the worldview in business processes rep-
resented by the ornate structures of the business and its technol-
ogy. By contrast, the Internet is a bazaar filled with dynamic
business structures and processes. The architects and builders of
21st century businesses must answer a most fundamental ques-
tion, should they build a cathedral or a bazaar? The short answer
is the bazaar.

The Internet is a virtually limitless, ever-changing and con-
stantly adaptive marketplace of business service offerings. To ac-
complish a particular goal, the savvy business can enter the ba-
zaar with the mindset of exploring, choosing, testing, rejecting
―in effect, assembling a unique combination of software-based
business services in a rapid and efficient manner, creating a set
of services that may never be recreated by any other user.

The first generation of buy-side and sell side applications were
cathedrals, monolithic point solutions, automating a single aspect
of a business with little or no facilities for integrating other digital
commerce applications. On the other hand, large companies such
as Home Depot have identified over 70 Internet commerce initia-
tives. If these initiatives were addressed as 70 stand alone efforts,
integrating them with existing legacy systems and each other
would be a nightmare. Maintaining them could be even worse.

Instead, what's needed is a commerce resource platform ca-
pable of integrating dynamic e-services from both within and out-
side the enterprise ―a platform capable of rapidly and in many
cases automatically, bundling, unbundling and rebundling
e-services with a limitless number of online participants in digital
marketplaces.
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Everything that each participant brings to a marketplace ―be
that the service the company provides ―the unique information or
knowledge the company holds, or the relationships the company
has with its own customers, partners and suppliers ―has the po-
tential to be accessible as an online business service. These e-
services can be accessed by any user, including external market-
places or other businesses, to deliver total solutions to customers.

In the Internet bazaar, marketplace participants can pick and
choose only those business services that they require at the mo-
ment and find new services as necessary. Each will supply a
complete set of functionality independent of all other e-services.
This enables the plug-and-play ease that participants require to
join and move between digital marketplaces without difficulty.

Industry analyst Patricia Seybold explains, "We’re about to
embark on a new era in which most companies will begin to focus
on a few very strategic business processes. Innovative companies
will package up their strategic processes as services that can be
provided and launched via the Internet. Soon, many business-to-
business activities will be handled by a series of e-services locat-
ing one another, negotiating with one another, and handling each
other’s requests."12

The level of automation is low among the Small and Medium
Enterprises (SMEs) yet they represent a major part of the econ-
omy, making up as much as 80% of some manufacturing indus-
tries. To include first time business users in value chain networks
they must be provided facilities allowing them to start out with
very simple, yet highly effective, business activities rendered
digitally as e-services.

To make it possible for SMEs to participate in value chains, e-
services hubs or business service providers (BSPs) are a natural
as they can eliminate hassles and computer system conversions.
Private and public e-service hubs can serve as the foundation of
extending the supply chain to even the smallest of suppliers and
their suppliers ―all they may need is a Web browser. The key is
simple “task” automation, not complex, monolithic “application”
automation.

Knowledge Management
In the same way that the computer itself heralded the start of an
information age, new developments in network-centric computing
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herald a new age of knowledge rather than of information. Not
only can future technology distribute information, it can distrib-
ute an enterprise’s knowledge base by interconnecting people and
digitally codifying their expertise.

Such knowledge management requires that a company go well
beyond providing data and information contained in spread
sheets, databases, and documents. It must include the tacit in-
formation and digitally capture an experts' know-how.

Dr. David Skyrme explains, "Knowledge management is the
explicit and systematic management of vital knowledge and its
associated processes of creating, gathering, organizing, diffusion,
use and exploitation. It requires turning personal knowledge into
corporate knowledge that can be widely shared throughout an
organization and appropriately applied."13

We are not speaking of artificial intelligence technology as we
know it today. We are speaking of amplifying the knowledge con-
tained in individuals’ heads and in business rules stored in com-
puter systems, and of selectively making it available to anyone or
any system anywhere, at any time. Knowledge management in-
volves capturing, classifying, evaluating, retrieving and sharing all
of a company's information assets in a way that provides context
for effective decisions and actions. These are daunting tasks
within a single enterprise, but become even more challenging
when all the participants in a value chain are included.

As corporations become more extended and externally inte-
grated, then the community memory and organizational knowl-
edge must reside in the information systems. Consequently, not
only are new types of systems necessary, but also new ways of
human interaction with information systems are needed. With
current systems approaches, the onus is on humans to try to
make sense of information from disjointed presentations of data.
New types of information systems are needed that place the onus
on the computer system to correctly convey information in a
context that both humans and the automated computer systems
of a company's suppliers, customers and trading partners can
process naturally.

The information must reflect reality as perceived and under-
stood by humans, not the artificial constructs of computer files
characteristic of today's systems. Where it once stood on the
sidelines, cognitive science plays a central role in new era infor-
mation systems. Systems rooted in human cognition can enable
instant use (no training required), correct assimilation, confirma-
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tion of user intentions and error-free communication between
man and machine and machine and machine. Such systems are
essential to the extended enterprise.

Thomas Davenport clarifies that it is not the rise of a new
form of artificial intelligence software, but that “the workhorses of
knowledge management will be contained in object-oriented mod-
ules for easy maintainability.”14 The object approach organizes
data and processes into understandable entities such as people,
places, things and events. Ontologists and library scientists will
one day be called on to help corporations to categorize and clas-
sify their knowledge base so it is as intuitive and expandable as
possible. The goal is to classify and provide information with
context, not create information overload.

In The Digital Economy, Don Tapscott explores the promise
and peril of the phenomena of networked intelligence.15 This ca-
pability truly empowers individuals and computer applications
(whether on the shop floor or in a customer’s office or two enter-
prise's computer applications interacting with one another) to
make optimal business decisions on-the-spot, wherever and
whenever required. It is this magnitude of empowerment that is
required for true business innovation.

What happens when an enterprise codifies, digitizes and
makes available its rules, policies, techniques, workflows, busi-
ness processes, and decision-making to its entire workforce as
well as its customers and suppliers? By making customers, sup-
pliers and trading partners as smart as the enterprise itself, a
whole new work force evolves. People inside and outside the busi-
ness become not just connected together, they work with one and
the same knowledge base as illustrated in Figure 3.

In his classic book, Things That Make Us Smart, Donald Nor-
man reveals that it's the information we surround ourselves with
as we do a task, that makes us smart. But mountains of data and
disjointed tidbits of know-how are of little use unless they are
distilled and made available to the people or computer programs
that need meaningful information at the right place at the right
time ―they need information context. It is information context
that provides the cornerstone of digital commerce, customer rela-
tionship management.
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Figure 3. Knowledge Management Across the Value Chain

Customer Relationship Management:
The Soul of Digital Commerce
Successful digital commerce requires much more than just sell-
ing. That something more is excellent customer service and sup-
port. Customer relationship management has grabbed the atten-
tion of business executives who are charting their course for con-
ducting business on the Internet ―and for good reason. Customer
relationship management ―from customer acquisition to building
loyalty― is the heart and soul of a customer-driven company.

The goal is to maximize the life time value of a company's
most profitable customers. The strategic results can include im-
proving the quality of customer service while reducing costs, and
putting the customer in control by providing self-service and so-
lution-centered support. The ultimate business goal is to earn
customer loyalty and gain a lifetime of business.
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To sustain life-long relationships, customers and companies
must have access to a common pool of "know-how," provided not
just by the enterprise but also by customer communities. When
customers are recognized as equals, not some static target at the
end of a value chain, strong relationships can be developed.

Customer interactions become conversations, interactive dia-
logs with shared know-how, not just business transactions. While
the Internet cannot totally replace the phone and face-to-face
communication with customers, it can strengthen these and all
customer touch points. Web-based customer care can become the
focal point of customer relationship management and provide
breakthrough benefits for both the enterprise and its customers ―
substantially reducing costs while improving service.

That impact is summed up by Kevin Kelly, "The central eco-
nomic imperative of the Industrial Age was to increase productiv-
ity. The central economic imperative of the network economy is to
amplify relationships. Since a relationship involves two members
investing in it, its value increases twice as fast as one's invest-
ment. Outsiders act as employees, employees as outsiders. New
relationships blur the role of employees and customers to the
point of unity. They reveal the customer and the company as one.
In the network economy, producing and consuming fuse into a
single verb: prosuming. And whoever has the smartest customers
wins. The world's best experts on your product or service don't
work for your company. They are your customers, or a hobby
tribe. The network economy is founded on technology, but can
only be built on relationships. It starts with chips and ends with
trust."16

By extending Kelly's notions to suppliers and trading partners
as well, companies can weave a tapestry of knowledge sharing
throughout the entire value web. The scope of relationship man-
agement changes drastically and becomes multidimensional, not
just the traditional company-customer relationship. Companies
can blend the knowledge of their suppliers' experts with their own
and that of their customer communities to transform the process
of relationship management.

When customers conduct their business on the Internet, they
see ―and they steer― entire value-chains. The Internet "Looking
Glass" is a two-way mirror world, and its field of vision is the en-
tire value-chain as illustrated in Figure 4. Customer communi-
ties-of-interest can see the entire value chain, including other well
informed customers.
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Figure 4. Holistic Relationship Management

To exploit the ability to connect the entire value chain into a
unified whole, traditional customer relationship management
must be taken to new levels: Value Chain Relationship Manage-
ment (VCRM) and Customer Community Relationship Manage-
ment (CCRM). Companies must manage their relationships not
just with customers. They must reach out to entire customer
communities, and with supplier and trading partner communities
as well.

The transformation is from customer service "atomism" to in-
tegrated business ecosystems. Customers are the experts and
have the most experience when it comes to the use of a product
or service. Suppliers are the experts on each of the components
that go into a complete product. Thus a company is surrounded
by experts whose knowledge can be of immense business value if
only it can be tapped. As shown in the figure, healthy business
ecosystems feature relationship portals for both the demand
channel and the supply channel. Through these channels flows
the information and knowledge needed to optimize entire value
chains, producing unrivaled value for customers.

The definition of "the customer" is sometimes blurred within a
single commerce transaction. In many business-to-business sce-
narios, customer versus supplier is a function of role, not entity.
In some transactions the same entity plays multiple, simultane-
ous roles of producer and consumer ―prosumer.
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When looking at the value chain as a whole, the question of
where the customer will get help in repairing that Black and
Decker drill remains an open question: from Home Depot, a third
party service company, Black and Decker, or one of its compo-
nent suppliers? This question, along with issues of protecting
each participants' proprietary information and know-how, must
be answered. Answers, furthermore, will change as a business
ecosystem evolves. Clearly, digital relationship management sys-
tems must be capable of rapid bundling, unbundling and rebun-
dling. Relationships are about connections, dynamic and adapt-
able connections.

Relationship management strategies and systems that tap the
power of the Internet can yield innovation and promise great
competitive advantage. These same strategies and systems pose a
great challenge in their conception, design and implementation.
The very best business and technical minds will be needed to
build the relationship management systems needed in the digital
economy.

Content, Community, Commerce and Context
The art of digital business involves content, community, com-
merce and context as companies build digital marketplaces, ren-
der their business services electronically, codify their know-how
and manage holistic customer relationships. The fit, balance and
compromise of these dimensions must be managed diligently to
optimize relationships in the overall interest of the business and
its purposes. Putting the pieces together is the challenge of every
company that wants to succeed in digital commerce. Getting
there requires mastery of new enabling technologies and incorpo-
rating digital strategy into overall business strategy.
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The goal is to manage the white space in the value chain and
streamline inter-enterprise business processes to increase their
value to customers.

From ERP to CRP:
Agile Software Powering the Agile Corporation
Most commercial IS shops simply did not have the knowledge and
skills needed to build enterprise-class systems. As a result several
software vendors emerged with complete Enterprise Resource
Planning (ERP) systems. Today most large companies have in-
stalled ERP systems from software companies like Peoplesoft,
Baan, J. D. Edwards and SAP. The trend continues to the small
to medium enterprise (SME). To capitalize on the growing adop-
tion of ERP systems by SME's, on December 21, 2000 Microsoft
announced plans to acquire Great Plains Software, a leader in
this field.

An ERP system is not a specific application or point solution
to a business problem. Instead it is a conglomerate of many ap-
plications that are integrated with one another ―ERP systems are
platforms for building information systems with an enterprise-
wide reach. Companies do not "program" their ERP systems. In-
stead they "configure" them to derive the desired functionality.
But even this process is complex, and the services of systems in-
tegrators can cost more than the software itself.

Although ERP systems are complex, when their domain is ex-
tended from a single intra-company scope to multi-company
value chains, the complexity can be daunting. Digital commerce
is about consolidating and harmonizing the many islands of dis-
parate information and systems scattered throughout a value
chain, creating a unified whole. The goal is to manage the white
space in the value chain and streamline inter-enterprise business
processes to increase their value to customers. It's about making
intranets, extranets and the Internet work together to deliver
business concept innovation. It's about business reengineering on
a grand scale.

To manage the complexity of the inter-enterprise systems
needed for digital commerce, companies will again turn, not to
point solutions, but to a comprehensive software platform, a
Commerce Resource Platform (CRP).
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The choice in commerce platforms has serious implications.
CRP systems must be more eloquent than their predecessor ERP
systems. They must be capable of easy and rapid integration with
any number of other companies' systems and marketplaces. The
CRP must make it easy to join existing marketplaces, create mar-
ketplaces, add new suppliers to a value thread and add new cus-
tomers to shared spaces for customer service and support. Com-
panies require a comprehensive platform so they can implement
multiple simultaneous market models: seller, buyer, market
maker and community builder. Digital business demands great
agility without which a company will be severely constrained.

To reach this end, flexible CRP systems incorporate compo-
nent-based architectures and intelligent technologies which are
discussed in greater detail in the following chapter. With such a
modular and adaptive platform, business solution developers can
assemble and tailor prebuilt business components into complete
solutions. Figure 1 shows the architecture and functionality need-
ed in a CRP.

The architecture is layered. The top of the framework shows
that a given company will need to participate in several market-
places (financial, procurement, distribution and industrial),
playing multiple simultaneous roles (seller, buyer, market maker,
and community builder). The top layer represents the external
renderings of the services provided by the platform. The business
services that a company delivers to these marketplaces may be
rendered to people through a browser, a network appliance, or
wireless WAP-enabled devices such as cell phones. They may also
be rendered as application to application interactions, no humans
involved.

Community and Marketplace Management. The community
and marketplace management layer of the architecture handles
information boundaries among the participants. As needed in any
online system, user management authenticates members and
authorizes them to enter the marketplace. At the business proc-
ess level, what is needed is authentication so that no one else can
pretend that he or she is an authorized user, and access control
so that a particular user can gain access to only those portions of
the business for which he or she is authorized. On the stateless
and session-less World Wide Web, the user needs to know he is
communicating with the right server, called server authentication,
and the server needs to know it is communicating with the right
user, client authentication.
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Figure 1. From ERP to CRP: The Digital Corporation

Authentication procedures must provide convenience as well
as security. For example, in a business-to-business context,
authentication should provide a single, universal user logon to
multiple applications running on multiple servers while control-
ling access to resources on the system: files, directories and
server universal resource locators (URLs). In fact, a single sign-on
is a requirement in most business-to-business digital commerce
environments. Parties to transactions must feel comfortable in
their asumption that they are in fact doing business with who
they believe they are. Doubt as to the identity of other parties
must be eliminated by a security system that authenticates by
verifying information that the user provides against what the
system already knows about the user.

Access management involves the control of access to a par-
ticular information space once the user has been authenticated.
Access controls delineate the user's privileges or permissions
such as 1) creating and destroying information, 2) reading, writ-
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ing and executing files and programs, 3) adding, deleting and
modifying content, and 4) exporting and importing abilities.

Business rules and authorization limits may be unique to dif-
ferent divisions, operating units, individual employees and roles
(e.g. buyer, administrator and manager). Authorizations can be
assigned to individuals, groups or roles and the administration of
these vital business controls can be delegated to the appropriate
managers and organizational units, inside or outside the enter-
prise. Human resource systems are a key point of integration
needed for managing user profiles and roles. Role-based task al-
location is essential to accommodate organizational change and
the multiple roles employees play.

Profiling and relationship management are essential to per-
sonalization. For example, the profiling component will capture
and store information that can be used to personalize content de-
livery such as access to specific account and billing information.
Such profiles may be role-based, eliminating the need to assign
access privileges on an individual basis. For example, a purchas-
ing agent may have access to all company purchase orders,
whereas individual employees can see only those they have initi-
ated.

The profiles of the users of the system must be dynamic as
well as able to provide more static access controls. For example,
users typically want the system to start where they left off as they
suspend and reinitiate work sessions. Because purchasing agents
are time constrained, they want the system to bring to bear all
the resources for the task at hand in a convenient manner that
allows them to do their work efficiently. Often a task cannot be
completed in one work session, and users will want to continue
where they left off with these successive, work-in-progress, ses-
sions. Dynamic profiles also can be used to individualize content
by tracking and analyzing individual usage of the system.

Dynamic profiling is a key to a complete customer relation-
ship management system which, in turn, is a central component
of the community-marketspace management layer. As we noted in
Chapter 4, CRM is the soul of digital commerce, bringing together
dynamic information from all customer touch points. The profil-
ing component captures customer interaction information from
people and customer application systems, then the CRM system
analyzes the information to enable 1-to-1 customer relationships.

Mediation and Negotiation Management. Once inside the mar-
ket space, discovery, mediation and matching, collaboration, ne-
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gotiation and content delivery become the critical components of
the commerce resource platform. Users may enter a marketplace
just for these purposes without actually buying or selling ―at this
level of the framework the basic task is providing information and
collaboration facilities. Is a particular product available? What's
the price? What are the terms? What's the status of an order?
Has an engineering change order been processed? In sourcing
applications, the mediation-negotiation management layer of the
platform must provide for requests for information, availability to
commit, requests for quotations and auctioning capabilities such
as bid/ask facilities.

Dynamic content and catalog management components of the
platform must be robust in most industries. Up-to-the-second
catalog information must be synchronized with the information
contained within a given company or aggregated from multiple
suppliers. Catalog management systems come in a variety of fla-
vors and catalog interoperability requirements are not unusual.
Advanced catalog search techniques such as parametric search
engines are needed in most industrial marketplace applications.

Commerce Lifecycle Management. When users of a market-
place want to conduct the business of buying or selling, the
commerce lifecycle comes into play. At this level of the framework,
business entity objects (e.g., requisition, order and invoice) and
process objects (e.g., shipping, paying and receiving) are used to
initiate transactions and carry through all the way to satisfaction
and settlement. The business objects in the commerce lifecycle
are not lined up in a serial flow from requisition to receipt. The
reason is that the real world of commerce is essentially not linear.
If it was, every participant's activities would have to be synchro-
nized before business was conducted. Instead the activities of the
digital commerce life cycle are asynchronous, as in the real world
of commerce. They are governed and coordinated by dynamic
workflows.

Open Technology Platform. The foundation layer of the CRP is
an open technology platform that provides essential computing
services such as transaction processing, permanent storage of
information, event handling services and integration with existing
ERP systems. The technology platform includes application serv-
ers, web servers, database services, network services and com-
puter operating systems. Well known component-based technol-
ogy platforms include Sun Microsystems Enterprise Java Beans,
OMG's Corba Component Model and Microsoft's COM+. The tech-
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nology platform is an infrastructure that supports "plug-and-play"
business application components which, in turn, are used to
build the commerce framework.

Multiple Dynamic Workflows. An extremely important require-
ment of a commerce resource platform is the capability to manage
multiple dynamic workflows. To conduct digital commerce and
integrate value chains, workflow systems must provide end to end
business process control, from the initial request for a price quo-
tation, all the way through to the delivery of goods to a customer.

Workflows control the movement of work through a business
process. Work tasks can be performed in series or in parallel and
usually involve automated computer applications and people.

Workflows in early e-commerce application packages were
hard coded into the commerce lifecycle such as the procurement
process. Changes in workflows required recoding of the workflow
steps and processes, an increasingly complex and time consum-
ing task as more and more participants join a value chain or
marketplace. In a robust commerce resource platform, on the
other hand, workflow management is separated out from the
commerce lifecycle ―they are orthogonal to the commerce lifecycle
management component as shown on the right of Figure 1.

Companies have installed workflow systems to automate their
internal workflows. But when multiple companies are involved in
the various stages of a business process, each potentially using
different workflow systems, two problems become apparent. First,
external workflows must be jointly owned by participants in a
value chain. Companies may have their own internal workflow
systems, but inter-company workflows are the key to digital
commerce. The second problem is that there must be a mecha-
nism for external workflows to trigger tasks within each com-
pany's internal workflow systems. Because workflow systems em-
bed a company's unique business rules and policies, these sys-
tems must be leveraged, not discarded.

To solve these problems, interoperation standards are in-
creasingly vital as new, shared workflows are jointly designed and
owned. An emerging standard, Wf-XML of the Workflow Manage-
ment Coalition (WfMC) is especially important to watch. Wf-XML
complements work being done by other XML groups.

External Resources. As shown on the left of Figure 1, a com-
merce resource platform provides the ability to plug in external
resources as integral parts of the commerce resource platform.
Unlike systems of the past, digital commerce systems now rely on
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the services and activities of external entities. These services are
the digital equivalent of the resources needed in the real world of
commerce. Key among these external resources are dynamic XML
frameworks, business intelligence that spans an entire value
chain or marketplace and e-services.

The eXtensible Markup Language (XML) is a standard that is
used to define data and to send structured messages between
trading partners. It is used by various industry standards organi-
zations to create consistent data definitions and pre-defined
business conversations in the form of structured documents such
as purchase orders and invoices. We cover XML in greater depth
in the next chapter. For now we introduce one of the core XML
initiatives to indicate its role in a commerce resource platform.

Universal Description, Discovery, and Integration (UDDI) is an
XML-based registry for businesses worldwide to list themselves
on the Internet. Its ultimate goal is to streamline online transac-
tions by enabling companies to find one another on the Web and
make their systems interoperable for digital commerce. UDDI is
often compared to a telephone book's white, yellow and unique
"green" pages that describe how to do business with a company.
UDDI allows businesses to list themselves by name, business
category, product, location, and the Web services they offer.

Business intelligence applications are used by companies for
gathering, storing, analyzing and providing access to data to help
make better business decisions and enable customer relationship
management. Business intelligence systems bring together deci-
sion support applications, query and reporting, online analytical
processing, statistical analysis, forecasting and data mining.
Business intelligence is vital to optimizing value chains and deliv-
ering customized goods and services to customers.

For years companies have used data warehouses and data
mining techniques to drive decision support systems. Now the
challenge is to bring these techniques to provide business intelli-
gence to the entire value chain. Standards such as the Object
Management Group's Common Warehouse Metamodel Inter-
change (CWMI) provide the mechanism for integrating the data
warehouses of individual companies to broaden the scope of
business intelligence from a micro to a macro perspective. With
CWMI data can be taken from one type of data repository and
worked with in another data warehouse.

E-services round out the sampling of external resources that
can be incorporated into the commerce resource platform. Each
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service a trading partner provides, for example, the unique infor-
mation or knowledge a supplier holds, has the potential to be ac-
cessible as an online e-service. As we discussed in Chapter 4,
typical e-services include credit verification, payment gateways,
logistics and content syndication which can play a vital role when
building on-line communities.

Software components throughout the commerce resource
platform may be changed without affecting the others. The com-
ponent model is ideally suited to e-services as it is a services-
based architecture. With a component-based CRP, multiple digital
commerce applications can be assembled, disassembled, and re-
assembled. In this way, the platform can allow a company to play
multiple simultaneous roles of buyer, seller, market maker and
community builder. The platform becomes a software greenhouse
where a company can grow its digital commerce solutions as
business models evolve.

Building the Commerce Resource Platform
When a company recognizes the need for a comprehensive com-
merce resource platform it faces a very challenging array of op-
tions for building its CRP. When ERP systems were introduced,
selection was limited to picking one of several vendors like SAP, J.
D. Edwards, Baan or Peoplesoft. CRP systems, on the other hand,
automate so many dimensions of a business that no one company
has emerged as a clear leader, as SAP did in the ERP world, with
a total solution. Even if such a company with a "total solution"
were to appear on the scene, its solution would still have to be
integrated with the systems of a given business' suppliers, cus-
tomers and trading partners ― a tedious and expensive process at
best.

To overcome the integration problems, a new generation of
application architectures is needed that is independent of oper-
ating systems, existing application programming interfaces, pro-
gramming languages or object models (such as CORBA and
DCOM). With such an architecture, business services can be de-
veloped in any language or underlying object model. By using
services-based architectures native to the Internet, companies
can expose their business processes (embedded in their existing
and new commerce applications) as e-services to interact and
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collaborate with trading partners without concern for the tech-
nologies they deploy. Using the e-services technologies and stan-
dards described in the next chapter, companies can "compose"
their commerce applications from e-services, embed them in their
CRP platforms and deploy them in secure virtual private networks
in a fully distributed environment.

Enabling services-based application architectures is the cur-
rent focus throughout the computer industry (e.g., Sun Micro-
systems' Sun One and Microsoft's .net, Hewlett-Packard's Netac-
tion, IBM's Application Framework for E-business, Novell's Net
Services, and Oracle's Dynamic Services Framework). The indus-
try will need time before services-based architectures reach ma-
turity, but the demands of dynamic commerce will ensure the
rapid transition.

As companies face commerce resource platform decisions to-
day, they should make sure that their software suppliers have a
road map to the fully distributed world of e-services. Companies
threw away their first generation e-commerce point solutions for
selling or procurement in favor of the more integrated platforms of
today. To avoid the "throw away" problem in the future, alliances
should be formed with software companies committed to a clear
migration path to the e-services paradigm. Because the CRP will
be the bedrock of digital commerce, businesses must carefully
select, deploy and manage this most fundamental business asset.
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"Things are getting more complicated, so we needed these assis-
tants [intelligent software agents]. And since we have them, we can
afford to let things get more complex." 1 ―Milind Tambe

21st Century Business Software:
A Change in Kind
First generation e-commerce solutions are already out of date as
they automate only the simplest catalog-transaction commerce
activities. They do not contain the intelligent software needed for
collaboration, knowledge management, intelligent task manage-
ment or intelligent support, which is the key to customer rela-
tionship management. Their technologies are based on outdated
client-server architectures. Their workflows are synchronous, not
the dynamic asynchronous workflows of real commerce. They rely
on central servers for content management rather the up-to-the-
instant updates at the source. They only handle 10% of business
interactions, the transaction. First generation digital commerce
applications seem as though they were aimed at pleasing Wall
Street, rather than solving the deeper business problems needed
for digital commerce.

By now it has become obvious that we need a new kind of
software capable of handling all facets of conducting real com-
merce. Real commerce is fraught with complexity and tacit infor-
mation that to date has only been held in the heads of humans.
We simply need new kinds of software to drive the commerce re-
source platform, value webs and customer-dominated business
ecosystems. In short, when it comes to software the new competi-
tion needs a change in kind.

The Requirements of a
Commerce Resource Platform
Current software development methods, tools, and architectures
have hit technical and information walls when it comes to meet-
ing the requirements of a commerce resource platform. The CRP
must embrace open standards to reduce the friction of integrating
new customers, suppliers' and trading partners' information sys-
tems. The CRP must be engineered for rapid assembly of new
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commerce applications to provide the agility needed to embrace
change as market realities change. They must speak a business
language that can be understood by trading partners and mar-
ketplaces. They must be intelligent enough to manage over-
whelming complexity.

The ingredients to build and maintain a commerce resource
platform include both new technologies and new approaches to
software development. For software development companies
building a CRP, these ingredients form the basis of their work.
For companies selecting a CRP, these ingredients form the re-
quirements definitions and selection criteria. They include com-
ponent-based, peer-to-peer and model driven architectures; busi-
ness vocabularies derived from the extensible markup language
(XML); e-services and software agents.

The Importance of
Component-based Architectures
The complexity of the inter-enterprise computing systems needed
is overwhelming. Component-based architecture provides a blue-
print for mapping complex technology onto the requirements of a
business. It produces the mental representations that are intelli-
gible to all the information system participants, business manag-
ers, designers and builders. While the complexity does not go
away, the complexity can be managed. Furthermore, if compo-
nent-based systems from one company are to be compatible with
those of their trading partners and customers, they must be
based on open standards.

The Electronic Commerce Reference Model of the Object Man-
agement Group is an example of a standards-based component
architecture for the design of a commerce resource platform. As
shown in Figure 1, the architectural model includes logical com-
ponents such as catalog management, trust management, regis-
try and directory services, encounter models, community man-
agement and collaboration. These and other components are ar-
ranged and interconnected to bring about fit and balance in the
overall interest of the system.
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Figure 1. OMG's Electronic Commerce
Reference Model Architecture

Components do not act alone, they plug into component
frameworks that connect participating components and enforce
rules of component interaction. Commerce resource platform
components will not be delivered to corporations as a big pile of
parts and pieces. Instead the components will be preassembled
into industry specific component frameworks. These component-
based frameworks represent digital commerce applications that
are somewhere between 60% - 80%, complete.

Component architectures are service-based: end-user services,
business process services and data services. Application compo-
nents rely on distributed computing infrastructure services, free-
ing solution developers from the complexity and intricacies of the
underlying technologies. This separation of concerns is the key to
agile software capable of rapid bundling, unbundling and rebun-
dling in response to changing market requirements.

Component architectures divide software into construction
and consumption. Once built in compliance with standards,
newly constructed software components can register the services
they provide, while other components can subscribe to and con-
sume these services ―this is key to the e-services model of fully
distributed computing. Component builders are technologists who
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use component-based software engineering disciplines to produce
components of extreme quality. Solution developers consume
these prefabricated components during business process model-
ing and application assembly.

The task of solution developers is to customize and extend the
framework to incorporate the unique business rules and proc-
esses of a given company. Because they are insulated from the
technology plumbing, solution developers can concentrate on the
unique character and knowledge of the company that provides
competitive advantage.

Much of the extension and tailoring of components focuses on
the user interfaces and involves both graphical and task-centered
customization. Integrating the e-services of suppliers and trading
partners is the other key activity in tailoring the framework.

With the component framework approach, corporations no
longer design and code their applications. Instead they buy com-
ponent-based platforms and plug in and configure just the func-
tionality needed for the moment. Component-based commerce
resources platforms, however, cannot be the complex, hard to
understand and configure packages seen in today's ERP world.
They should be frameworks based on distributed computing ar-
chitectures that allow individual components to be mixed and
matched even though they are built by a variety of software ven-
dors.

The XML Factor and the
Tower of Babel Challenge
The ultimate purpose of standards is the development of consis-
tent business semantics that can be used by all participants in a
value chain or marketplace ―a common language of digital com-
merce. These semantics provide commonality to names and rela-
tionships of processes, workflows and data across value and sup-
ply chains.

A new standard for defining and naming data on a Web page,
a potential lingua franca for business, was adopted by the World
Wide Web Consortium (W3C) in 1997. The eXtensible Markup
Language (XML) will likely revolutionize the Web by allowing
structured data ― with standard names and consistent semantics
― to be moved around the Web in a simple, straight-forward
manner as easily as HTML. XML is a native Web approach that
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enables extensible data-exchange formats, and gives industries
the flexibility to create their own data tags to develop a shared
Internet file system. A number of XML industry vocabularies are
being developed by individual companies, vertical industry con-
sortia and software industry groups.

XML is a document-centered technology ideally suited for
message passing between trading partners in a digital commerce
ecosystem. Document messaging is a way for commerce applica-
tions to interoperate in a loosely-coupled, request-for-service,
communication process. The document type definition (DTD)
alone can identify a given document type in a business-to-
business transaction. This is similar to the various document
types defined for the EDI community. For example, an ANSI X12
EDI 850 is a Purchase Order transaction set. By sending such a
document to an EDI enabled system, the receiving organization
knows what processing services to perform on the data. Such
data hand-offs trigger business processes in the receiving organi-
zation based simply on knowing the document type contained in
the message sent to it.

XML, as a potential replacement for EDI-like systems, is,
however, no "silver bullet." In some ways XML is little more than
the reintroduction of the "unit record concept" introduced with
the punched card in the 1950's where chunks of data (fields) were
tagged with names giving us attribute/value pairs bound together
as a stand-alone document (record). After all, XML is simply text
(ASCII) data and must have links to a powerful, underlying object
infrastructure to handle the adaptive business processes and
workflows needed for digital commerce. Thus XML is simply an
enabler, not a guarantor, of the consistent business semantics
needed for digital commerce. The truly hard part is to gain global
agreement on the semantics ―an effort that has eluded informa-
tion systems designers since the introduction of centralized cor-
porate data bases in the 1960s. Ask any experienced Data Ad-
ministrator and they will tell you they cannot even get depart-
ments within the same company to agree on data names, much
less their meaning.

The capability to create industry vocabularies is both a
blessing and a curse. It basically gives the world of business an
alphabet that lets them create their own languages and dialects
from the alphabet. But already there are so many industry "vo-
cabularies" and predefined "business conversations" that the re-
sult is alphabet soup. A quick Web visit to The XML Cover Page
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reveals over 400 "XML: Proposed Applications and Industry Ini-
tiatives."2 In its early life, XML has already demonstrated its ca-
pability to build a Tower of Babel.

The tasks of integrating, or in any way unifying the rapidly
growing list of XML vocabularies will be monumental. The Tower
of Babel problem will need to be solved to create interconnected
marketplaces: Commerce One uses Common Business Library
(CBL), Ariba uses cXML, and Oracle uses OAG XML (OAGIS).
Many corporations need to support these three dialects as well as
maintain those of their traditional EDI systems. Covisint, for ex-
ample, is built using technology from Commerce One and Oracle,
so it must contend with the CBL and OAG XML formats. In addi-
tion, the Big Three auto makers and most of their first tier suppli-
ers also use electronic data interchange (EDI) systems for proc-
essing invoices and communications, adding yet another layer of
confusion. The good news is that several initiatives are underway
that may result in universal XML specifications that can be un-
derstood and deployed by all, paving the way for a service-based
Internet and "service oriented programming".

XML Technologies Power E-Services
The need for a service-based Internet goes beyond just sharing
data in an understandable format. As the Internet evolves from
simply serving up Web pages, dynamic e-services (a.k.a. Web
services) are needed to perform tasks involving multiple steps
executed on a user's behalf. These tasks usually require one e-
service to call on other e-services, at the level of program-to-
program or application-to-application interoperation. To solve
these problems two ambitious core XML specifications are being
developed for business-to-business interoperation: electronic
business XML (ebXML) and the Universal Description, Discovery
and Integration (UDDI) business registry.

UDDI somewhat overlaps ebXML and was motivated in part
by its creators who wanted to move faster than the ebXML initia-
tive. Both are similar to previous initiatives that did not reach
critical mass including CommerceNet's eCo Framework and Hew-
lett-Packard's e-speak which is now being integrated with UDDI.
It is also encouraging to note that the UDDI and ebXML organi-
zations are beginning to collaborate, realizing the duplicate stan-
dards specifications do not serve the larger needs of business.
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In September 1999, the United Nations (UN/CEFACT) and
OASIS joined forces to develop ebXML, a set of specifications that
together enable a modular electronic business framework. The
vision of ebXML is to enable a global electronic marketplace
where enterprises of any size and in any geographical location
can meet and conduct business with each other through the ex-
change of XML based messages.

UN/CEFACT is the United Nations body whose mandate cov-
ers worldwide policy and technical development in the area of
trade facilitation and electronic business. OASIS is the interna-
tional, not-for-profit, consortium that advances electronic busi-
ness by promoting open, collaborative development of inter-
operability specifications. In the future the ebXML standard could
open up business-to-business data exchange or "Web-based EDI"
to millions of companies and individuals who would have never
considered expensive EDI systems. One factor that may contrib-
ute to the success of the ebXML initiative is that its developers
are dealing with an established body of inter-enterprise business
semantics derived from the traditional EDI world.

The other core XML initiative, UDDI, would be little more than
a search engine type of directory service without its green pages
that define how electronic exchanges are performed. The Web
Services Description Language (WSDL) is the cornerstone of
UDDI. WSDL is based on the Simple Object Access Protocol
(SOAP) and IBM's Network Accessible Service Specification Lan-
guage (NASSL). WSDL is an XML format for describing network
services as a set of endpoints operating on messages containing
either document-oriented or procedure-oriented information.

While under the roof of a single enterprise or between close
trading partners who can agree on protocols, the solution for cre-
ating rich application-to-application communication has been to
employ an object model such as Microsoft's DCOM or the Object
Management Group's Internet Inter-ORB Protocol (IIOP) or Com-
mon Object Request Broker Architecture (CORBA). But as sys-
tems developer Pete Loshin explains, "these technologies have
some limitations when it comes to creating Web services. In par-
ticular, DCOM and IIOP/CORBA are rich environments, which
means that implementations and applications that use them tend
to be complex and symmetrical. In other words, to build a dis-
tributed application using them, you typically need the same dis-
tributed object model running at both ends of the connection.
But, the Internet doesn't guarantee what specific kind of client or
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server software is running at the other end of your connection,
just that it speaks HTTP. Also, it is often politically or technically
impractical to get everyone to run either IIOP or DCOM.

"SOAP is simple. SOAP doesn't care what operating system,
programming language, or object model is being used on either
the server side or the client side: it is utterly agnostic, except that
it needs HTTP as a transport. SOAP works with the existing
Internet infrastructure. You don't need to make any special ac-
commodations on any of your routers, firewalls, or proxy servers
for SOAP to work."3 SOAP does not, however, replace the rich distributed object
models. Because SOAP is XML-based it consists of verbose sets of
ASCII text and cannot compete with the performance of binary
middleware like CORBA or DCOM. In addition, CORBA and Mi-
crosoft's COM+ include other facilities and services unavailable in
SOAP, including robust and proven transaction capabilities. As a
result, SOAP will play a vital role between companies while tradi-
tional distributed computing middleware will continue to tie to-
gether the systems within companies and tightly coupled trading
partners.

UDDI and ebXML are a part of a larger movement that will
place e-services at the heart of the computing paradigm. Pro-
gramming will never be the same. By extending service-based
component software to the native Internet, a whole new world
emerges. Solution developers will be able to assemble services
needed to compose computer applications. They will be able to
focus on business requirements and logic, shielded from the
complex technical plumbing, transaction processing and file sys-
tem.

Microsoft's .net, Sun Microsystems' Sun One (Open Network
Environment), Hewlett-Packard's Netaction, IBM's Application
Framework for E-business, Novell's Net Services and Oracle's Dy-
namic Services Framework are examples of the Internet native
service-based architectures for creating, assembling and deploy-
ing e-services. Such infrastructures must support streams of in-
novation coming from many fronts including wireless devices
(e.g., cell phones, Palm Pilots, pagers, PDAs, and GPS in fleet
trucks) that are driving mobile commerce. Other innovations will
be of the soft kind such as intelligent support, knowledge man-
agement and predictive customer relationship management.
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Peer-to-Peer:
Commerce on the Edge of the Internet

The use of the Internet for digital commerce has, to date, focused
on a client-server computing model, where the client is either a
browser or another computer application. Client-server comput-
ing architectures are a holdover from the enterprise-wide network
model. In the client-server model, functionality is broken into lay-
ers or tiers with the server handling business logic, database ac-
cess and business rules. The client layer renders a user interface:
a graphical user interface in the case of human users as clients
and some form of application program interface (API) in the case
of computer applications calling on each other for services.

In many ways, the real world of commerce is not broken into
such convenient tiers: real commerce is a tierless world where
clients can be servers and servers can be clients. Peer-to-peer ar-
chitectures overcome many of the limitations of the client-server
model, and by eliminating central servers, allows information to
be shared directly with producers and consumers of information.

Although peer-to-peer computing architectures have been
around for years, their use in collaborative commerce is compel-
ling and a number of companies are pushing the approach to the
forefront. Peer-to-peer and collaboration are two sides of the same
coin. Its importance can be measured on the scale of what Net-
scape meant to the Internet, a whole new experience, a whole new
Internet.

Userland's Dave Winer elaborates, "Version 1 was the pre-Web
Internet, the playground of techies and geeks and professors and
programmers. Gopher, FTP, email, newsgroups."

"Version 2 was the Web, instant messaging and email. Broad
adoption. You can buy movie tickets on the Web. Internet kiosks
and cafes are everywhere. URLs on all business cards. Who needs
the Yellow Pages when we have Yahoo?"

"Internet 3.0 will realize the groupware vision of the late 80s
which was really Doug Engelbart's vision of the 60s and 70s.
Shared writing spaces with good boundaries. Structures that link
to each other but are capable of managing greater complexity
than the page-oriented metaphor of the Web."4

 Peer-to-peer computing allows users to collaborate in a
shared information space where any information artifact can be
utilized, added to or commented on. Such "groupware" facilities
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can be used to build public and private collaborative commerce
communities. For example, it is in highly secure shared spaces
that the deep collaboration of tight business partners will take
place. Peer-to-peer shared spaces provide an alternative to virtual
private networks (VPNs), one of the most secure network tech-
nologies in use today. Not only does the technology obviate the
need for centralized servers, it avoids delays and security issues
inherent in today's e-mail and Internet messaging systems like
chat.

Rapid integration is another key requirement of collaborative
commerce. Because trading partners can come together for a sin-
gle transaction or form long lasting operational relationships, the
ability to integrate new trading partners in near real-time is
highly desired. Peer-to-peer computing enables immediate direct
interaction among people and computer systems and the busi-
ness processes they embody for:

 trading,
 conversing,
 chatting,
 designing,
 conducting research,
 planning,
 negotiating,
 clarifying,
 reporting,
 messaging,
 correcting errors,
 handling exceptions,
 sharing knowledge,
 mining shared marketplace data,
 auctioning,
 distributing and maintaining content (e.g., software,

catalogs, marketing product data, and data warehouses)
 harnessing idle computing cycles (power),
 integrating ERP systems, and
 managing projects

All these business activities can take place in shared spaces,
dynamic virtual private networks that are highly secure, invita-
tion-only and real-time. Peer-to-peer collaboration is about con-
necting people-to-people, people-to-information systems, infor-
mation systems-to-people and information systems-to-infor-
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mation systems. Importantly, those connections happen naturally
in peer-to-peer ecosystems, the way they do in the real world.

A First Albany report elaborates, "We think P2P’s spontaneity,
and its ability to offer multi-channel, synchronous and asynchro-
nous connections that can harness vast amounts of storage and
computing power will have a profound impact on expanding the
scope of work done by computing devices. We see P2P driving ap-
plications design to a new level of ease of use. We believe that,
over the next several years, software will increasingly have to
mold itself to the user rather than the other way around. The
'peer-to-peer experience' will demand a high degree of spontane-
ity, give users multiple channels and modes of communications,
and become ubiquitous. As such it will represent another step
function improvement reducing the “hassle factor” in using soft-
ware."5

John Gantz, a senior vice president at International Data
Corporation noted, "Napster, the brainchild of a 19-year-old col-
lege student, Shawn Fanning, has 58 million users. Often, more
than a million users are trading MP3 files at a given time. It takes
only nine people to manage the Napster server."6 Such self-
organizing systems have to be the envy of corporations attempting
to integrate their customers, suppliers and trading partners.

In peer-to-peer computing environments, clients can be serv-
ers and servers can be clients. The well known Napster music
sharing system uses central servers for mediation and making the
connections between peers. Other systems such as Gnutella are
server-less, they distribute the search engines to each peer sys-
tem. Gnutella is a fully-distributed information-sharing technol-
ogy.

According to a Web site that serves as a hub for the technol-
ogy, "Gnutella is an open, decentralized, peer-to-peer search sys-
tem that is mainly used to find files. Gnutella is neither a company
nor a particular application. It is also not a Web site; in particular,
it is not this one, which is merely a hub for Gnutella information.
It is a name for a technology, like the terms 'e-mail' and 'web'.
Gnutella client software is basically a mini search engine and file
serving system in one. When you search for something on the
Gnutella Network, that search is transmitted to everyone in your
Gnutella Network 'horizon.' If anyone had anything matching your
search, he'll tell you. So, time to give a brief explanation of the
'horizon'."
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"When you log onto the Gnutella network, you are sort of
wading into a sea of people. People as far as the eye can see. And
further, but they disappear over the horizon. So that's the anal-
ogy. When you log on, you see the host counter start going crazy.
That's because everyone in your horizon is saying 'Hello' to you.
After a while, it stops counting so rapidly, because you've counted
most everyone in your horizon. Over time the people in the hori-
zon change, so you'll see the counter move slowly. If you log in
another day, you should see a whole bunch of fresh faces, and
maybe you'll have waded into a different part of the network. A
different part of the crowd. Different information."

"There is all kinds of stuff on the GnutellaNet, and when you
get a search hit, it's virtually guaranteed to be there. No stale
links. No irrelevant hits."7

This description of peer-to-peer technology sounds very much
like what's needed to enable the dynamic connections of private
digital marketplaces. Of course, encounter management systems
will be needed for determining the kind and depth of information
and knowledge sharing in these dynamic commerce spaces.

Collaborative commerce logically embraces a combination of
server-centric and peer technologies. As shown in Figure 2, a
server-centric universal discovery, description and integration
(UDDI) registry can enable the mediation requirement of com-
merce, while peer-to-peer technologies bring the actual conduct of
business into private, collaborative shared spaces.

Although peer-to-peer computing is still in its infancy as an
Internet technology, developments are occurring at a rapid pace.
For example, Sun Microsystems has already developed Jxta, a
technology that can "juxtapose" the core elements of peer-to-peer
and allow multiple peer-to-peer networks to work in concert. Jxta
will include ways that computing tasks can be linked together in
"pipelines" that span a peer-to-peer network. In addition, Jxta will
offer a mechanism by which tasks can be monitored and con-
trolled.

Peer-to-peer computing is sure to become a cornerstone of
digital commerce. As Bob Anderson of Groove Networks explains
in his in-depth chapter in Part II of this book, "Peer-to-peer is ide-
ally suited to the types of just-in-time, decentralized, cross-
organizational business activities that characterize 21st century
commerce."
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Figure 2. Peer-to-Peer Collaboration Technology

Model Driven Architecture

Although peer-to-peer technologies can provide the collaborative
environments needed for digital commerce, the challenges of fus-
ing business and technology do not go away. Businesses need the
capability of aligning technology with the dynamic business mod-
els of digital commerce.

To gain the agility that is needed in digital commerce requires
a model driven architecture, where business models can be
changed and then automatically implemented in software as il-
lustrated in Figure 3. In essence, a model driven architecture can
fuse together business engineering with software development,
aligning technology with business goals, strategies and dynamic
business processes. Technologist David Taylor explains, “Instead
of managers posing problems for technologists to solve by creat-
ing new applications, the two groups must work together to create
working software models of the organization.”8

Philip Colbert, Vice President Enterprise Systems, of USAA
further elaborates, “Achieving our strategic business objectives is
heavily dependent upon establishing a rich information base that
closely models the business environment in which we anticipate
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having to function.”9 Model-based business systems hold great
promise for managing complexity and mapping the complex real
world of business to the complex machine model of technology
―component-based software development provides the paradigm
for model driven development.

Figure 3. Model Driven Architectures

As a means of addressing complexity, the model driven archi-
tecture approach adds useful "levels of abstraction" for problem-
solving. Problems are partitioned into major layers, beginning
with business engineering (BE) and proceeding through work
breakdowns to the software development process (SDP). At each
layer, the prevalent vocabulary and concepts are used to describe
that part of the domain.

At the highest level, concepts center on the real world busi-
ness. At the lowest level vocabulary and concepts center on the
technology, the machine model. The business model fuses the
real world and machine models by representing the real world in
such a way that business concepts can be reified into software ―
from concept to code.
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Business concept innovations can be proposed and reflected
in the processes and workflows of the business model. With
model driven architectures, technology based details can be sup-
pressed, allowing more focus on the problem to be solved and on
the business process to be reengineered.

The notion of business-centric modeling to drive the software
development process is formalized in Peter Herzum's and Oliver
Sims' business component architecture, a hierarchy of software
components that are isomorphic with business concepts ―the
software is architected with tight mappings to the ways business
people speak and define their world of business organizations,
policies and processes.10 From elementary "distributed compo-
nents" to "federations" of business component systems, each
higher-level construct encapsulates the lower-level components
and business objects.

A distributed component (DC) is a design pattern for an
autonomous software artifact that can be deployed as a binary
component in a run-time environment with a network accessible
interface, always passed by reference. Moving up the hierarchy, a
business component (BC) represents and implements an autono-
mous business concept such as customer by encapsulating all its
software artifacts. In effect, it provides an interface to a whole
collection of DC's necessary to realize a single business concept.
Next, a Business Component System (BCS) combines multiple
BCs and provides a common interface that renders complete
business processes such as invoice management, while Federated
Component Systems (FCS) provide the interfaces for BCS's to in-
terconnect with other BCS's across the Internet and perhaps be-
longing to different organizations ―the essence of digital com-
merce applications.

An interesting problem is inherent in designing the inter-
company processes that cross complete value chains. How can
companies share and integrate their business models? This is the
problem that has captured the focus of the Object Management
Group's Model Driven Architecture (MDA) initiative. It blends to-
gether several critical standards including UML, XMI and CWMI.

The Unified Modeling Language (UML) is a standard notation
for the modeling of real-world objects, as a first step in developing
a software design methodology. It has been endorsed by almost
every maker of software development products, including IBM
and Microsoft for its Visual Basic environment.
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Although UML is the standard for component modeling, dif-
fering analysis and design methods and tools are used by differ-
ent corporations. XMI (XML Metadata Interchange) makes it pos-
sible for separate enterprises to share UML models and is essen-
tial to inter-enterprise development of digital commerce applica-
tions. In addition, XMI can also be used to exchange information
about data warehouses.

The Common Warehouse Metamodel Interchange (CWMI) is a
specification that describes metadata interchange among data
warehousing, business intelligence, knowledge management and
portal technologies. CWMI incorporates the best features of a
once competing standard, the Open Information Model (OIM) of
the Meta Data Coalition. Metadata interchange is essential to the
continued growth of e-business, as data from increasingly diverse
sources and applications needs to be exchanged both within the
enterprise, and more importantly, outside the enterprise across
the value chain.

 The whole idea of the Model Driven Architecture development
is summed up by OMG's CEO, Dr. Richard Soley, "the focus is on
making sure that you can integrate what you've built, with what
you're building, with what you're going to build."11  By staying
above the technology platform with a model driven approach,
component models can be distributed and incorporated to gain
maximum benefit from technology now and in the future, both at
the business modeling and systems deployment phases. MDA
provides the foundation for the widespread deployment of
e-services in digital marketplaces.

Managing the Complexity with Software Agents
The real world of commerce is not only complex, it is laden with a
multitude of tasks. And most tasks are not just straight forward
"do this, do that" lists. Successful computer systems underlying
digital commerce require judgment and the knowledge of experts
such as buyers, contract negotiators and marketing specialists.

Agent technology authority Jeffrey M. Bradshaw explains,
"Recent trends have made it clear that software complexity will
continue to increase dramatically in the coming decades. The dy-
namic and distributed nature of both data and applications re-
quire that software not merely respond to requests for informa-
tion but intelligently anticipate, adapt, and actively seek ways to
support users. Not only must these systems assist in coordinating
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tasks among humans, they must also help manage cooperation
among distributed programs."12

A digital marketplace is a complex and non-deterministic
system, often producing results that are ambiguous and incom-
plete. Auctions and contract negotiations are obvious examples.
Knowing when to sell in an auction requires judgment based on
estimates of demand and price elasticity ― the kind of judgment
traders use in traditional financial and commodity markets. In
addition, configuring and reconfiguring software to participate in
different, often simultaneous roles in digital markets could not be
accomplished using the old fashioned way of manually configur-
ing software. Further when a price change occurs in a product or
product component, real and virtual catalogs, in each trading
place where they can be found, must be updated accordingly.

Adding to this the need to profile customer preferences and
create communities of like interest, humans would be simply
overwhelmed by the zillion knowledge-based tasks inherent in
digital commerce. What is needed is software that can take on
these tasks. Such software needs to be "smart" enough for the
tasks at hand, simple stimulus-response for handling simple
tasks or highly deliberative for mining databases of customer in-
formation. Such software must be able to "play the game" of the
markets in which they compete. It must be goal seeking just as a
salesman is goal seeking in the game of competitive selling. The
essence of such software is taking task knowledge now contained
in the heads of the traditional commerce workforce and codifying
it into software systems.

IBM's Deep Blue playing world class chess, case-based rea-
soning determining credit approvals at American Express, and
expert systems of all sorts are well known and used today. They
deploy various techniques and knowledge from the field of artifi-
cial intelligence (AI), a field that was overhyped decades ago and
fell from grace in the commercial computing press. Quietly, how-
ever, AI has continued to play a significant role in many leading
information systems. Its use has been limited due to its complex-
ity, monolithic designs and lack of knowledgeable systems devel-
opers. On the other hand AI is making a very strong comeback, as
it is now crucial in nondeterministic systems such as workflow,
data mining, production scheduling and supply chain logistics.
Its new form is not the monolithic AI systems of the past, but
distributed artificial intelligence (DAI), popularly known as intelli-
gent agent technology.
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Computing literature is replete with discussions of software
agents. Like other Internet buzzwords, however, the term is over-
used and misused. Various names have been used ― knowbots,
softbots, personal assistants, shopping bots and smart computer
programs.

Cutting through the hype, the importance of agent technology,
varying in "intelligence" from simple stimulus-response sensors to
highly deliberative agents capable of learning, is the central fea-
ture of software agents: the ability to independently carry out
tasks delegated to them by people or other software. Robust mar-
ketplaces being built today simply could not function without
being able to delegate to software the multitude of tasks that
would otherwise be left to armies of people to handle.

Backing away from technology for a moment, the everyday
term, agent, provides a starting definition: "one who acts for, or in
the place of, another." A software agent is a software package that
carries out tasks for others, autonomously without direct inter-
vention by its master once the tasks have been delegated.

The "others" may be human users, business processes,
workflows or applications. A basic software agent has three es-
sential properties: autonomy, reactivity, and communication abil-
ity. The notion of autonomy means that an agent exercises exclu-
sive control over its own actions and state without being under
the control of some external software entity. Reactivity means
sensing or perceiving change in its environment and responding
through effectors. And, even the most basic software agent has
the ability to communicate with other entities (human users,
other software agents or objects) giving them various forms of so-
cial ability.

"Agenthood" can be measured along two axes: agency and in-
telligence. Agency is the degree of authority and autonomy given
to the agent as it interacts with its user and other agents in an
environment. Intelligence is the degree of reasoning and inde-
pendent learning abilities of the agent.

Even "dumb" software agents incorporate simple Boolean
logic: "If the stock price drops to $50, notify the user." If only the
world of commerce was so absolute, our discussion would be
complete. But what we need are knowledge-based agents that can
reason under uncertainty, goal-driven agents that can plan and
agents that learn. To pursue these characteristics we turn to the
artificial intelligence technologies of fuzzy systems, artificial neu-
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ral networks, and evolutionary processes such as genetic algo-
rithms.

If an agent needs to reason with imprecise or incomplete in-
formation or linguistic variables, it will need to incorporate fuzzy
logic. Fuzzy systems extend Boolean logic to handle degrees of
truth that fall in between being completely true or completely
false, for example the variable 'Age' whose linguistic values are
young, old or middle-aged. Such unsharp boundaries are com-
monplace in the domain of commerce - after all, cheaper, better
and faster are not absolute values. Fuzzy systems enable the
building of intelligent agents that can be used for business proc-
ess monitoring, scheduling, planning, forecasting and natural
language processing.

Artificial neural networks are composed of groups or layers of
interconnected processing elements analogous to the neurons of
the brain. Each neuron has one or more inputs and one output,
and uses the weighted sum of the inputs to produce a value for
output or not ― determining if the neuron "fires." What is impor-
tant is not a single neuron, but groups of them whose initial
weights are set to initial values. Inputs are applied, and compar-
ing the output to some goal results in measurable errors. Then
the weights are reset and the process repeated until the goal is
reached. The resetting of the weights is done according to a set of
rules, and the backward propagation of errors through the net
provides feedback that can "train" the net. In this way the net or-
ganizes itself, it learns. Using noisy or incomplete historical or
real-time market data, a neural net can train itself to learn pat-
terns that lead to critical market conditions, predict trends, and
enable agents to improve their performance of tasks over time.

Evolutionary computing techniques can give agents the ability
to evolve their reasoning and behavior in environments where
conditions are dynamic, such as multi-buyer, multi-seller market
places. Techniques such as genetic algorithms "evolve" software
processes through simulations constrained by the laws of repro-
duction, natural selection, and mutation. Individual processors
that prove unfit are eliminated or "die out" through a process of
natural selection. Parent solutions to a problem produce offspring
that change or "mutate" the parent's behavior. Then the offspring
are subject to their fitness as a solution. Evolutionary computing
techniques are suited to optimization problems such as resource
and job scheduling and production control needed in most supply
chain environments. These techniques are relevant in situations
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where there are many interacting variables that can result in
many possible solutions to a given problem. The intelligent agent
using such techniques can produce optimal solutions from among
all possible solutions. Physical distribution of finished goods, task
scheduling in workflows, cash flow optimization, concurrent de-
sign and engineering, and dynamic network configuration are
typical applications.

To sum up these "soft" computing approaches in digital com-
merce we turn to the notion of taking a vacation. Today several
resources are available on the Web to reserve and book flights,
local transportation and lodging (Travelocity, Expedia, theTrip).
Price and availability are the two criteria used to match a user's
needs. But what if we wanted to design an intelligent travel agent
that could optimize our vacation? For example the lowest airline
fare may have us taking an all night red-eye with multiple con-
nections instead of what could have been a 1 hour nonstop flight
for a few dollars more. Using price alone and arriving exhausted
may not be the optimal start to the vacation we had in mind. Our
intelligent travel agent will have to look at many variables in-
cluding subjective fuzzy variables to become a really good travel
agent.

In their book, Developing Intelligent Agents, Knapik and John-
son paint the scenario, "Where a nonintelligent agent may com-
pare airfares to find the lowest fare to a specific destination, an
agent that provides successive generations of better and better
vacation solutions would be much more adept at pleasing the
user. You could use a genetic algorithm tool to encapsulate the
process, which lets a vacation-planning agent not only formulate
a vacation plan, but find the best one for its user's interest, avail-
able funds, time, and so on. This would involve dynamically mod-
eling many possible vacations and ranking them based on current
criteria. The agent may find that there is snow at a user's favorite
ski resort, but that lift-ticket prices just went up. It may also de-
tect additional funds in the user's vacation account, so a little
fancier vacation might be possible. As a wide range of vacations
are thus modeled and judged for maximum expected utility, a
short list of winners eventually emerges, and can be evaluated by
the user. If none on the short list is satisfactory, the user can
kick the whole process off again, whereby the parameters would
be combined or mutated by the genetic algorithm to arrive at a
new set of vacation solutions." 13
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This illustration of soft computing with appropriate and mul-
tiple intelligences woven throughout software is the future of
digital commerce. All possible intelligence, however, is not simply
thrown into all possible agents, and there is no single, all-
knowing intelligent agent. It is the building in of the right kind of
intelligence for the right purpose that is the key to successful de-
sign.

"Intelligent agents" build on the three pillars of a basic soft-
ware agent. They add the ability to plan and set goals, to reason
about the effects of actions, and to improve their knowledge and
performance through learning. The architecture of contemporary
intelligent agents is object-oriented and is essentially an exten-
sion of an object. Objects encapsulate data (attributes) and pro-
cedures (methods). Add to this the intelligences of fuzzy systems,
artificial neural nets and evolutionary computing techniques, and
an object becomes an intelligent agent.

Intelligent agents can act autonomously, in the background of
mainstream applications, to perceive their environment through
sensors and act on the environment to perform and optimize their
tasks: information retrieval, monitoring and notifying, information
filtering, data mining, coaching, negotiating, configuring and so
on ―all the multitude of tasks needed in a robust digital com-
merce environment. The following table highlights the diverse re-
quirements and uses of intelligent agent technology in digital
commerce.

Data filtering and analysis Information brokering
Condition monitoring and notification Workflow management
Personal assistance & task
delegation

Collaborative application
integration

Collaborative systems integration Simulation and gaming
Risk management Data mining
Document management Knowledge sharing
Real-time software configuration Distributed systems management
Task automation Customization
Learning / performance improvement Tutoring
Negotiation Product configuration
Resource scheduling Optimization
Bandwidth management Collaborative filtering
Communications Arbitration
Production control Profiling
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An intelligent agent usually operates as a part of a community
of cooperative problem solvers, including human users. Each
agent has its own roles and responsibilities. Such multi-agent
systems are essential to digital marketplaces, especially consid-
ering the multiple dynamic and simultaneous roles a single com-
pany may need to play in given market sessions (a manufacturer
may need to be a broker, provider and merchant, simultane-
ously). Behavior of intelligent agents (the tasks that they perform
and how the tasks are performed) can be modified dynamically,
due to learning or influence of other agents ―a selling agent that
just lost several rounds of a bid-ask negotiation would certainly
modify its behavior in the next round by calling on other agents to
help out. As illustrated in Figure 4, the selling agent could col-
laborate with a price forecasting agent, a data mining agent, a
trading rules agent and a risk management agent, all with their
market data feeds and historical task knowledge.

Figure 4. A Multi-agent System

In summary, business objects make a major contribution to
modeling information in the enterprise; intelligent business
agents extend this capability to provide the breakthrough in mod-
eling knowledge in the enterprise ―task knowledge that was once
confined in the heads of specialized human workers. Intelligent
agents can facilitate the incorporation of reasoning capabilities.
They can learn and improve their performance. Intelligent, task
centered user interfaces can provide intelligent assistance to end-
users and be a boon to productivity in the world of commerce.
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While most of the literature about software agents describes the
use of agents to assist end users (Web bots that search other
search engines, bargain finders that search for the best buy) this
is only the tip of the iceberg in the use of agents. They are needed
to handle multitudes of tasks attendant to operating digital mar-
ketplaces. As shown in Figure 5, they are needed throughout the
information architecture of digital commerce systems.

Figure 5. An Agent-Mediated Commerce Resource Platform

This discussion of digital commerce using intergalactic object-
oriented intelligent agents is neither science fiction nor should it
be off-putting. Many of the topics we have discussed are actual
commercial offerings of software vendors, but no one vendor or
industry consortium can claim to have the total solution for the
digital economy. This examination does, however, provide a
framework for the future as shown in Figure 6.

The architecture's form, like building architecture, follows
function. The functions are those inherent in the real world of
commerce as we already know it. They are complex, non-
deterministic, and often fuzzy. Yet, they are the way of real com-
merce and must be the way of digital commerce. The components
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of the architecture include commerce places, business objects
and an object Web that glues together the e-services essential to
building commerce resource platforms for the digital economy.

Figure 6. Digital Commerce Using Intergalactic
Object-Oriented Intelligent Agent Architecture

Putting It All Together
Because the domain of automation is radically expanded as com-
panies take on digital commerce, the new way of competing de-
mands a change in kind in software. As this chapter has ex-
plained, a whole new set of software technologies, some seemingly
very exotic, are needed to power digital marketplaces and create
shared spaces for collaboration. Building and maintaining such
software are monumental tasks beyond the capabilities of indi-
vidual companies. As a result, companies and independent mar-
ket makers must develop and manage strong technology alli-
ances. Technology capital is now a first class business asset. Just
as companies establish relationships with financial and invest-
ment partners, they will build tight relationships with technology
partners to acquire and evolve their commerce resource plat-
forms.
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Is there a single, comprehensive package a company can go
out and buy? Not today. Furthermore, some of the technologies
described in these pages are immature. Others, such as intelli-
gent agent technology, have been around in research labs for
some time, but not in commercial environments. Regardless of
their maturity, business demands will drive the advancement of
these software technologies, step by step.

Competitive pressure and market realities will demand that
each step taken toward the fully open digital market economy will
place increasing competitive pressure to take yet the next step.
Since the ultimate digital economy is not a single end-state, cor-
porations are in for a long journey. Those that succeed will do so
not with the systems they have in-place today, but with solid, well
managed systems developed through technology alliances. This
stuff is simply too complex for a company to go it alone.

However, just as a well managed company does not turn over
control to its financial partners, it will not turn over control to its
technology partners. Managing technology alliances is moving
from the IT department to the executive suite as technology capi-
tal gains the strategic status of land, human and financial capital
in the digital economy. Model driven business and technology ar-
chitectures provide the foundation for managing this first-class
business asset.
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Chapter 7

Digital Strategy
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“Both architects and business managers live in ill-structured, un-
bounded worlds where analytic rationality is insufficient and opti-
mum solutions are rare. Both have perspectives that are strategic
and top-down. Top managers, like chief architects, must architect
strategies that will handle the unforeseeable, avoid disaster and
produce results satisfactory to multiple clients –to boards of direc-
tors, customers, employees and the general public. Their common
modus operandi is one of fit, balance and compromise in the overall
interest of the system and its purposes.”1 – Eberhardt Rechtin,
Systems Architecting.

Business Strategy:
People, Process and Technology
With the death of "e," the first rule of digital strategy is not to
have one. Digital strategy should just be a part of business strat-
egy. This would seem obvious, but too often strategy is vaguely
defined by executive management and left to the information
systems to implement. Who should be in charge of digital strat-
egy? At GE, it's CEO Jack Welch, not just the IS department.

The elements of business strategy --product, pricing, promo-
tion and place -- pose the same problems for business analysis
whether or not the Internet is involved in the equation. The Inter-
net does, however, affect these elements. To gain the Internet per-
spective on strategy development, the paramount question to be
asked, "What is it that the company can do now that was not
possible before it could connect any with any, anytime and any-
where that will significantly add value for customers?" This ques-
tion should be on the minds of strategists at all times during the
business strategy process.

Business strategy is not a single plan, it is an ongoing proc-
ess. For the process to be repeatable, a framework is needed. Fig-
ure 1 shows the elements of a business strategy framework cen-
tered on people, process and technology. The blending of these
elements into a cohesive whole to achieve a business purpose re-
sults in a business "architecture." Today's business architecture
must build on the current legacy foundation of systems and
business practices and create a framework for digital commerce.

Architectural thinking allows for change. In today's business
world, the ability to change is more important than the ability to
create, and the velocity of change is only going to increase. Change
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may result from new business requirements or the adoption of
new Internet technologies. Neither should impede the other. Ac-
commodating change requires deliberate planning, one of the key
goals of business architecture.

Figure 1. Business Strategy Framework

The reality is that all businesses have an architecture. The
real questions are how visible is the architecture and does it pro-
vide for business and technological evolution? Including archi-
tectural planning in the business strategy process helps ensure
the longevity of business models and information systems. Com-
merce resource platforms created under a well defined architec-
ture exhibit conceptual integrity. This quality helps organize de-
velopment projects and lays the foundation for business and
technology evolution.

During planning, tasks that will be executed in the near term
are defined in detail. Long-term tasks are more generally scoped,
abstractly defined and roughly estimated at this stage of plan-
ning. A mechanism must be provided to replace general or ab-
stract tasks with more detailed versions as initiatives progress
and more is learned. The situation is similar to planning a cross
country drive from New York to Los Angeles. Before setting out on
the journey, a general direction is set and major highways se-
lected, but navigating the maze of streets in each city along the
way is left until the details are needed. Although the entire trip



could be planned in detail from the outset, it would require a
tremendous amount of work that would have to be redone as
roadblocks and detours are encountered en route. General direc-
tion and main highways are enough to get started on the long
journey. In business, an architecture sets the general direction
and accommodates the details as they are needed.

Two major sources of change are the business itself and the
marketplace. The detailed initial plans are based on current busi-
ness goals and objectives. On the other hand, adopting digital
commerce is a long-term commitment, and it is reasonable to as-
sume that business conditions will change during the journey
ahead.

While the elements of business strategy are universal, their
scope and complexity increase dramatically when applied to en-
tire value chains. Business processes become inter-company
commerce processes. People no longer work in one standalone
organization, their work spans organizations throughout the
value chain, starting with the customer. Technology can no longer
be controlled by one company's IS department, disparate systems
are scattered across the value chain participants. Together, these
facts result in the need for new leadership, new inter-company
business processes and integration of technologies. Simply put,
companies can no longer go it alone in developing successful
business strategies and need inter-enterprise business architec-
tures that span entire value chains.

In Switzerland, the famous Matterhorn casts a shadow over
the cemetery at its feet in the town of Zermatt. The cemetery is a
warning to those who would proceed up the steep slopes. Early
pioneers who had neither maps nor guides are buried there, along
with the primitive tools they thought were up to the task. Today,
Swiss law prohibits the inexperienced from climbing the steep
slopes without a guide.

Today’s business and technology professionals tasked with
adopting Internet generation computing, new knowledge man-
agement systems, customer relationship management and digital
marketplaces should heed the message sent down from the Mat-
terhorn, "Don't go it alone." Because the trek is through territory
unfamiliar to the inexperienced, even years of knowledge and skill
in somewhat related domains do not directly apply. Too much is
at stake to go it alone without an experienced guide to point out
opportunities as well as pitfalls. The guide’s map shows many al-
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ternative paths, and the guide charts the paths based on current
circumstances and the goals of the climber.

Planning and formal approaches to business strategy are not
new to large corporations. Successful businesses already know
how to formulate strategy, plan, and execute otherwise they
would not be in business today. To presume that a whole new
approach is needed for digital strategy is nonsense, although
many consulting firms behave as though they bring enlighten-
ment to a business world of dullards. Entire books written by
self-anointed digital gurus and big six consulting firms are
pumped full of digital strategy checklists and detailed formulas
for success. Such static checklists and cookie-cutter approaches
should be a red flag for companies seeking outside assistance.

This is not to say that outside help is not appropriate. On the
contrary, success requires using people that are experienced with
the emerging technologies, standards and trends. The path to in-
corporating the Internet into mainline business is an obstacle
course littered with methods, tools, techniques, complex tech-
nologies and hype. Today's down-sized business workers already
have their plates full with day to day operations of the current
business and find it increasingly difficult to keep up with the on-
slaught of new technologies and Internet business models.

While outside help can be appropriate, consultants must be
properly managed, not handed control. In addition, they should
be used as mentors in an apprenticeship model of technology
transfer. Training classes alone are not enough. People learn by
doing, and there is no substitute for hands-on experience, guided
by a master practitioner who has "been there, done that."

Business and technology alliances, partnerships and joint
ventures are becoming commonplace as companies simply cannot
go it alone when jointly operating and managing entire value
chains. Multi-disciplinary, multi-company teams are needed for
each pillar of business: people, process and technology.

People. The key to ensuring successful adoption of Internet
technologies and new business models is to successfully transi-
tion the knowledge and skills of all participants in shared value
chains. Current staffs embody significant value and intellectual
capital. They understand the current systems and infrastructure.
They also possess extensive domain knowledge that takes years to
accumulate and that may not exist in written form. Successful
business and technology transitions build on the current intel-
lectual capital and, through careful inter-organization design,



bring together all the people inside and out of the organization
needed for the endeavors at hand. Specialized consultants with
relevant experience can be used to fill the gaps, but their role
should also include knowledge transfer as a centerpiece of the
services they offer.

When business processes change, that change has a direct
impact on organization. People can be disintermediated inside
and outside a company as the functions they performed are mi-
grated to digital commerce systems. This process can undermine
long standing internal relationships and those with people and
organizations of trading partners. As internal and business proc-
ess change, leadership is needed to build the individual tolerance,
flexibility and new team skills of the people affected. Overcoming
resistance and building a shared vision become the challenges of
leadership. Organizational change is a tough cultural issue and
must be addressed as such.

Process. Inter-company business processes must be jointly
owned and designed. Recognizing this need for multi-company
process design, many industries have formed consortia to foster
business process design. For example, RosettaNet is a consortium
of major information technology, electronic components and
semiconductor manufacturing companies working to create and
implement industry-wide, open e-business process standards.
Most industry standards groups center their efforts on expressing
their business processes as XML vocabularies and business proc-
ess conversations. Companies wanting to maintain leadership in
their industry will also maintain their leadership in their industry
standards organization.

Business process engineering tools based on methods such as
Rummler and Brache are suitable for inter-enterprise business
modeling; along with use case methods and Unified Modeling
Language (UML) tools for requirements gathering and analysis.
Simulation tools and methods will grow in importance as a means
of conducting the "what if" analyses needed to optimize entire
value chains. Such model-driven business process design tech-
niques go hand in hand with the model driven architecture dis-
cussed in Chapter 4. Together they provide a means for going
from "concept to code" that can be implemented in the commerce
resource platform.  They provide the means to align technology
with business in a way that yields speed and agility.

Technology. Technology alliances are critical for companies
transitioning to digital forms of business and wanting to imple-
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ment comprehensive commerce resource platforms. Adopting new
technologies places extensive demands on systems developers
and their managers. Both are expected to change the way they
think and work, as individuals and in groups, as automation is
extended to new and unfamiliar domains.

With the advent of e-services, the selection of a commerce re-
source platform, technology alliances and partnerships become
strategic issues. Companies need partners, not vendors. Selection
should be heavily biased toward those platform providers that
embrace component-based technologies that incorporate open
standards, both business and technology. The resulting archi-
tecture will create a framework for plug-and-play e-services,
mixed and matched from multiple sources as needs change. The
ability to not just accommodate, but to embrace, change is an
essential characteristic companies must demand in their com-
merce resource platform.

The Planning and Implementation Process
The effective blending of people, process and technology is the
challenge of formulating business strategy. It is within this
framework that planning and implementation of digital business
models proceeds. Figure 2 presents the process for strategy and
execution. The major steps in the ongoing process include cus-
tomer value analysis, business strategy formulation, value chain
engineering, implementation and, closing the loop, feedback.

Customer Value Analysis. Until now, the Industrial Age meant
producers making products and pushing them to consumers. In
the Internet Age, the equation is reversed. Thus the engineering of
customer-driven value chains must begin with the customer --
this is reverse value chain engineering. Emphasis at this point is
placed on the buying processes and patterns of current custom-
ers and predicted patterns of future customers.
Traditional market research and industry analysis provide the
context for a thorough analysis of customer buying processes and
behavior. From this assessment, initial gaps and disconnects are
uncovered that represent opportunities for business innovation.
Customers' problems become a company's opportunities. With
knowledge of customers' requirements and the competitive land-
scape, the  strategy team can then explore scenarios for answer-



ing the question, "What can the Internet let us do to offer new
value to our customers?"

Figure 2. Business Strategy and Execution Process

Breaking this question down into its parts, a decision framework
can be established:
• What are the current customer buying channels?
• Are customers using automated buying processes?
• What channel conflicts would be created by digital market-

places?
• Does the industry already contain digital marketplaces?
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• If so, are they pure play Internet companies or brick and
mortar incumbents?

• What kind of traction have current marketplaces gained?
• What are the revenue models for the market maker?
• What e-services can our company bring to existing market-

places?
• Will our company's current market advantages be diluted by

joining an existing marketplace?
• If the industry does not currently support digital market-

places, can our company establish one?
• If so, what is the business case? The revenue model? The re-

sults of market research?
• Should our company host a public marketplace?
• What competitive advantage could be gained?
• Which market model will most likely succeed? Butterfly?

Seller's?
• What kinds of partnerships will be needed?
• Which trading model will work best? Catalog-based, fixed

pricing? Forward or reverse auctions? A combination?
• Can efficiencies be gained from creating an industry buying

consortium?
• Who in the value chain would be disintermediated and what

will be the impact?
• Is the market emerging, mature or declining?

The results from customer value analysis, market research
and industry analysis will result in initial, first-cut goals, re-
quirements and constraints to be fed into the next step, business
strategy formulation. The results are vital to evaluating a com-
pany's core competencies, identifying competitive advantages,
mapping the competitive landscape and developing a portfolio of
digital commerce initiatives.

Business Strategy Formulation. Business strategy involves
domain experts who define the initiatives to be pursued based on
an analysis of a company’s strengths, weaknesses, opportunities
and threats (SWOT). Because a company is dealing with an entire
value chain, suppliers' and customers' input must be included in
the SWOT analysis.
• What are our customers’ Internet expectations?
• How does the Internet allow us to change our value proposi-

tion for our customers?



• How does the Internet as a communication medium affect our
value chain?

• Should we cannibalize our value chain?
• If we do not, who will?
• If we do, what will happen to our existing value chain rela-

tionships?
• Which business model do we use to reintermediate: aggrega-

tor, open marketplace or value chain integrator?
• At a high level, how can our internal business processes be

remapped and integrated with our business partners, cus-
tomers and suppliers?

• What is their readiness for process integration?
• How does the Internet blur the boundaries of our existing in-

dustry?
• What new goods and services can we aggregate to more fully

serve our customers?
• If we do cross industry boundaries, what is the competitive

landscape and how will we differentiate our offerings?
• If we use the Internet to reach global markets, how do we in-

ternationalize our logistics, language and legal frameworks?
• What is the business case for each potential digital initiative?
• What compelling value can we offer customers that will gain

the most traction?
• The revenue and cost projections?
• The ROI?
• Where is the low hanging fruit that offers the greatest initial

return?
• Which initiatives will be most difficult for fast followers to

replicate?
Strategy formulation creates the vision, frames market op-

portunity, sets the major goals, defines the metrics needed to
measure achievement of the goals, prioritizes the initiatives
needed to reach the selected goals, and defines the first-cut or-
ganizational infrastructure. Clearly, participation from all the
stakeholders in the value chain must be included in the process.

Business strategy formulation will serve as a basis for devel-
oping the business and technology architectures needed to sup-
port the initial digital commerce initiatives selected for imple-
mentation. The focus must be on architecture because initial
projects and commerce applications will mark only the beginning
of many to follow.
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Business architecture will greatly impact organizational de-
sign, within the company and within customer and supplier or-
ganizations. All participants must be fully involved as the lack of
willingness to change organizations by any one party can be an
insurmountable obstacle.

One important aspect of the architectural approach is the se-
lection of the commerce resource platform that is capable of sup-
porting initial commerce applications and extensible to naturally
accommodate those to follow. For example, if initial digital com-
merce initiatives involve creating a private marketplace for selling
direct to customers, the platform must be capable of being ex-
tended to support the role of seller in a public marketplace, and
later a buyer in a trading exchange. Without such an overall ar-
chitectural model, cohesion will be lost as a company takes on
more and more digital initiatives.

The scenario is similar to a college campus master plan. The
entire campus is laid out providing a total vision of what is to
come, but only those buildings that are to initially go up are de-
signed in detail. The master plan incorporates both. So should it
be with business architecture if a hodgepodge is to be avoided.

Value Chain Engineering. The business strategy phase identi-
fies “what” to do. The value chain engineering phase addresses
the “how.”

The task at hand is the mapping and engineering of the inter-
enterprise business processes. The entire process is driven first
and foremost by customer business processes.

Work activities, steps and hand-offs are redesigned using the
methods and tools of business process reengineering, only this
time the mappings are inter-enterprise.  Inter-enterprise proc-
esses may be loosely coupled as in the case of open markets
where pass-throughs are made from the digital marketplaces to
individual organizations.  Or they may be tightly coupled as in the
case of a supply chain partners where applications are integrated
in real-time with binary machine code.

As mentioned earlier, best practice BPR methods, such as
Rummler and Brache2, are suitable for extending process defini-
tions across organizational boundaries. There is no need for a
company to change the process modeling methods and tools it
already uses, as long as the customer is at the center of every-
thing. What is different, however, are the external actors and re-
sources that will result from modeling inter-enterprise business
processes. Also new is the incorporation of emerging standards



such as Wf-XML to facilitate the interoperation of workflow sys-
tems rather than the migration of process definitions from one
system to another.

Process and workflow engineering should use a model-based
approach to problem-solving. As functional requirements are
passed through to the process engineering phase, a repository of
previously developed models can be searched for processes that
match the requirements. A growing repository of the artifacts
produced by business and systems modeling becomes a major
corporate asset.

Implementation. The business modeling artifacts produced
during value chain engineering should contain a standard repre-
sentation of requirements, use cases. Use cases not only serve as
a way of capturing the requirements of a system, they also trigger
later development steps from analysis through design, imple-
mentation and testing. Each step provides further elaboration of
previous steps. The use cases bind the steps together providing
traceability and thus permit the management of inevitable
change. Use cases are a part of the Unified Modeling Language
(UML) which has become the standard for modeling business
systems. UML is designed to model components and guide in
their construction, assembly and reuse. It is a central part of a
model driven architecture that can speed implementation and
maintain quality.

Building the digital corporation is not a single project nor can
it be accomplished all at once. Program management is needed to
coordinate and integrate multiple digital commerce projects. Any
one initiative will require a project team and project management
techniques. By implementing a program management organiza-
tion, parallel projects can be undertaken, sharing a common ar-
chitecture and management organization.

Web-based e-business projects introduce change in virtually
all facets of development: a new development paradigm, new in-
frastructure and developer skills, new roles, responsibilities and
organizations. This much change all at once is a sure formula for
high risk. Fortunately, risk management can be achieved through
proof-of-concept projects that introduce these new facets in a
controlled environment.

A proof-of-concept project is planned in the same way as any
other project. The differences lie in goal selection, project scope
and duration and development pace. The development pace for a
proof-of-concept project is generally slowed to allow developers
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time to learn. Tasks are structured to provide early opportunities
for success. It is important that developers build confidence in
themselves, the architecture and system design before moving on
to more aggressive schedules. New concepts require hands-on
experience and time to be assimilated. The goal of a proof-of-
concept project is to balance risk and rapidly validate design as-
sumptions. The project must demonstrate value to the organiza-
tion without introducing unnecessary risk and allow time for in-
dividual and team learning.

 With the proof-of-concept project successfully concluded, ini-
tial commerce applications can be developed and put into pro-
duction. Incremental delivery can set a sustainable pace. To con-
strain the scope, initial implementations will not contain all the
functionality that will be included over time. Using the 80-20
rule, the 20% of the functionality that handles 80% of the re-
quirements is implemented first. The goal is to "release early, re-
lease often." Over a three year period, GE's TPN project teams im-
plemented over 40 releases.

Incremental releases are the key to risk management, sus-
tainable growth and reduced cycle times needed to respond to
market realities. Frequent deliveries allow the organization to
change priorities and direction when appropriate. This arrange-
ment also enhances credibility with customers and builds morale
among developers. From a quality perspective, each delivery pro-
vides useful feedback for continuous process improvement.

Feedback and Measurement. Throughout the strategy and
execution process, metrics must be established to enable meas-
urement of success. Feedback of results is essential to continu-
ous improvement and uncovering fresh opportunities for innova-
tion.

Because digital commerce changes the way a company oper-
ates, it calls for new measures of business performance. It follows
that if companies are reengineering to do new things, they need
new, consummate, measures of business-critical performance.
How else could they measure their progress in translating vision
and strategy into day-to-day business reality? A modern jet air-
liner requires many more instruments to measure flight-critical
performance than an automobile needs for its simpler operating
environment.  Business-critical performance in the digital com-
merce environment  requires measuring the right things, those
things that create competitive advantage in digital age competi-
tion.



Robert S. Kaplan and David P. Norton, developers of the Bal-
anced Scorecard method, write, "The emergence of the informa-
tion era in the last decades of the twentieth century made obso-
lete many of the fundamental assumptions of Industrial Age com-
petition. The balanced scorecard retains traditional financial
measures. But financial measures tell the story of past events, an
adequate story for industrial age companies for which invest-
ments in long-term capabilities and customer relationships were
not critical for success. These financial measures are inadequate,
however, for guiding and evaluating the journey that Information
Age companies must make to create future value through invest-
ment in customers, suppliers, employees, processes, technology
and innovation."3 More than a financial measurement system, the
Balanced Scorecard, is a strategic management system for
achieving long-term goals. Kaplan and Norton show how to use
measures in four categories –financial performance, customer
knowledge, internal business processes, and learning and growth–
to align individual, organizational and cross-company initiatives
and to identify entirely new processes for meeting customer and
shareholder objectives.

The Balanced Scorecard serves as a learning system for test-
ing, gaining feedback and updating an organization's strategy.
The four perspectives provide a balance between short-term and
long-term performance and include subjective as well as objective
measures. When applied to digital commerce initiatives, measures
may include process cycle-time, transaction per employee ratios,
cost per transaction, volume of transactions, percent of custom-
ers supported with digital customer care systems, time to fulfill
service requests and inventory costs. Kaplan's recent research
initiatives have extended activity-based analysis to technology
and product development; and interorganizational measurement
systems between manufacturers and retailers that capture sup-
plier and customer profitability.

Putting It All Together
In summary, a model driven approach to developing digital com-
merce systems fuses business architecture with technology ar-
chitecture. Business strategy involves domain experts who define
the initiatives to be pursued based on an analysis of customer
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requirements, industry structure and the company’s strengths,
weaknesses, opportunities and threats.

Business strategy determines what problems are to be solved,
generating requirements, goals and constraints. Value chain en-
gineering defines how the requirements are to be satisfied
through new or modified organizations, processes and data
shared among a company’s partners, suppliers and customers.
Component-based commerce resource platforms implement the
newly designed business processes, leveraging  best of breed e-
services from a variety of sources. The entire process is guided by
an architectural approach that enables rapid development of
business solutions through reuse of all elements in a growing re-
pository of models and software components.

According to Yankee Group analyst, Chris Selland, "there's no
reason to lag behind –the time has come to develop your com-
pany's e-commerce strategies. But getting your corporation to
jump onboard can be difficult at best. The trick is to plan well
and start small. You need to take many things into consideration
in connecting the dots:
• What kinds of tools and technology do we need?
• What do we outsource, and what do we insource?
• How do we compete online?
• What marketing efforts are needed to establish our presence

quickly?
• How do you increase that presence?
• Do we have to restructure the business to support the Web

business?
• What back-office support issues will arise?
• How will this impact our billing and payment systems and our

distribution channels?
• How can we use the Web to enhance relationships with cus-

tomers and vendors?"4

Over and above answering these specific questions, compa-
nies will need to team with their trading partners to develop an
inter-enterprise business architecture. With this architectural
approach, they must rationalize, arrange and connect business
and technology components to produce the desired results, now
and in the future. They must build high performance, inter-
organizational work teams with shared vision and goals. To mas-
ter their new environment, they will need to use the first princi-



ples of general systems thinking to transform their companies
into customer-driven value webs.

Meaningful communication that keeps all participants fully
informed and organizational learning are the key to mastery. Over
a decade ago, Arie DeGeus of Royal Dutch/Shell wrote words in
the Harvard Business Review that today describe the ultimate
critical success factor for digital commerce, "The ability to learn
faster than your competitors may be the only sustainable com-
petitive advantage."5
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