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With Bob Anderson

The Connection Age
We are now at the threshold of a new era, driven not by the tech-
nologies of production and transportation as previously, but by
the technologies of information, communication, and coordina-
tion. These technologies hold the potential to completely trans-
form the nature of relationships throughout the world – directly
and indirectly - for individuals as well as the conduct of business.

However, phrases such as Information Age or the Computer
Age – without an implicit emphasis on communication – somehow
fail to capture the full scope of the time we have entered. For it is
not the ability to perform more computations per second or to get
access to useful and timely information that seems so funda-
mental to this new age. Instead, it appears that the transforma-
tional dynamic of this era is our newfound ability to make a con-
nection with each other, at the same time or at different times, in
the same place or different places, and to have a meaningful and
purposeful interaction as a result of that connection. In short we
find ourselves at the advent of the Connection Age.

How will this ability to connect people impact how business
and commerce are conducted? As this Connected Age is dawning,
what forces are also driving (and accelerating) the need for such
connection? And, what form will solutions take? One emerging set
of capabilities lies with peer computing technologies.

Complex Adaptive Systems
Certainly business has always been shaped by management’s
ability to deploy and strategically use technology to benefit the
organization whether internally or as organizations focus in on
collaborative commerce, with an ever more dynamic portfolio of
trading partners. Conventional thinking for decades has assumed
that the best way to deal with a complex, competitive business
environment was through structure, control, and predictability.
To this end, businesses have recently assumed that deploying
complex ERP technology yielded significant strategic advantage to
the few large enterprises that could afford it.

Gradually however, in the past decade, business leaders
worldwide realized that they must now radically rethink the
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structure and operations of their enterprises to operate and thrive
in an unpredictable and continuously changing business envi-
ronment. For organizations, the key challenge in the coming years
will be to design and produce products and processes that rapidly
respond to unpredictable changes in their environment. This en-
deavor, inherently complex and non-deterministic, belies tradi-
tional notions of control.

We should distrust any elaborately planned, centrally devel-
oped, and carefully deployed business system or process. Suc-
cessful systems and processes will be agile and dynamically
adaptive: they’ll grow and evolve as needed over time in support of
multi-dimensional collaboration in the Connection Age. And, this
collaboration will not be just system-to-system, rather it will in-
volve people stepping out of business processes in real time to
collaborate on design issues, negotiate conditions, respond to ex-
ceptions or emergencies, or conduct other value-adding activities
that have typically stalled processes and extended efficient com-
pletion of processes.

Thus where business processes are inherently imbedded in
center-based systems, business practices, or how people get work
done, are typically ‘at the edge’. Should we therefore empower at
the center (leveraging ERP systems, CRM systems, KM reposito-
ries, trading partner relationship portals, …) or at the edge (lever-
aging human capital, interaction and agility)? The answer is re-
soundingly, both: sometimes it’s best to centrally locate storage
services and applications (that is, with browser appliances), and
sometimes it’s best to fully distribute or peer them (that is, in
mobile-disconnected use, or when issues of trust or reliability ex-
ist).

As companies have evolved the wholesale restructuring of
business from vertically integrated hierarchical monoliths into
complex multi-company value networks, this has presaged
something deeper than just a move toward efficiency: it is largely
about the customer-perceived effectiveness of the products and
services offered. It is about the richness and meaning of our in-
terpersonal relationships: what we share, and how we interact.

Nobel Prize economist Ronald Coase wrote in 1937 that the
firm existed as an enterprise in large part as an entity that mini-
mized transaction costs. That is, it was much more cost efficient
for a company to assume directly the full set of tasks – produc-
tion, sales, marketing, distribution, ... – that comprised its busi-
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ness. By bringing these functions in house, the services of each
function were available “at cost.”

In the Connection Age, there is a momentum towards the so-
called “frictionless economy,” in which transaction costs are rap-
idly dropping. Many business analysts see the essential dissolu-
tion of traditional firms as a result. Of course, Coase himself rec-
ognized that while avoidance of transaction costs is the primary
raison d'être of the firm, it is not the only one, and that we are not
about to witness today the complete disappearance of the firm as
we have known it for centuries.

Nonetheless, the last decade has seen an obvious trend to-
wards outsourcing and strategic alliances as a new model for
conducting business on any scale. ‘Virtual companies,’ ‘supply
chains,’ and ‘value networks’ have become essential terms of the
connected economy.

More and more, work in the connected economy is conducted
by teams of employees. The days of the individual contributor
working in blissful (or bored) isolation may be numbered. Inside
the firewall in every organization, teams of employees are working
together on projects of all types: ad hoc and regularly planned,
crisis-driven and seasonal, customer-facings and internal in na-
ture. Connected technologies have made these teams relatively
easy to form across time and geography, and are increasingly re-
lied upon to improve the performance of those teams.

This does not mean that every worker in the connected work-
place will necessarily be a high performing team member. Never-
theless, each person’s function within the organization is rapidly
becoming inextricably tied to the functions of altogether new and
far-flung coworkers. The connections among them are making
this a reality, for better or worse.

Outside the firewall, a similar dynamic is evident. Teams in-
creasingly include outside members: specialty firms, independent
contractors, temporary employees, etc. This has become practical
in large part because these team members are now more and
more able to enjoy the appropriate level of access to information
and to other team members as if they were actual employees.
They are connected.

Outdated Notions of Corporate Boundaries
Given this, the competitive nature of e-business and e-commerce
has led businesses of all sizes to seek solutions for economically
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and securely interconnecting their mobile workers and telecom-
muters to company information sources, and to their strategic
partners, suppliers and customers.

Many businesses are evaluating, considering and implement-
ing Virtual Private Networks (VPN) as the preferred method of se-
cure external network connectivity. Surveys indicate, however
that the focus of these efforts is primarily on internal company
use - telecommuting employees and remote office connectivity –
rather than on extending their network to their value chain part-
ners, suppliers and customers. In essence, companies are using
VPNs to securely extend the “inside” of their firewall-protected
corporate networks to employees working remotely.

But VPN technology isn’t being use broadly to connect part-
ners, suppliers, and customers because it generally exposes too
much to them. And so these parties – important as they may be
to the core business—continue to be treated as “outsiders” from a
networking perspective. As a result, the quaint notion of “corpo-
rate boundaries” no longer matches the actual structure of work-
groups that now naturally span the firewall—freelancers, col-
leagues on different continents, contractors, and whoever else is
able to get the job done quickly and efficiently. If this is the case,
how do we reconcile the existing notion of firewalls and in today’s
business environment, how do we distinguish between “inside”
and “outside”?

As with all other boundaries, tunnels have been dug to sub-
vert the firewall. These take the form of laptops, Palm Pilots, port-
able memory cards, unencrypted mail, and public file-sharing
Web sites. We’ve all gotten used to working this way in the inter-
est of "just getting something done”. Of course all of this activity
defeats the original purpose of the firewall ― to protect a com-
pany’s assets from unwanted intruders.

Perhaps it’s time for information technology professionals to
revisit the notion of security as something done at the lower levels
of the ISO stack. Perhaps it’s time to augment these existing net-
work-level security solutions with secure applications that allow
workgroups to form quickly, work securely, and integrate intelli-
gently with existing business systems.

Perhaps it’s even time to introduce yet another acronym into
our lexicon ― VPNAP, or virtual private network application plat-
form: a platform that enables applications to be extended securely
yet transparently to people inside, outside, and across firewall
boundaries.
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Systems must match the way we actually work (business
practices), with whom we need to work, and they must be end-to-
end secure. We must focus on securely connecting groups of peo-
ple, not just computers. What are the characteristics of such an
application platform and how might they come together? How will
peer computing help make such application platforms operational
consistent with business needs?

Peer Computing Comes to the Internet
A new sense of excitement is running through the Internet. Peer-
to-peer computing, in a new instantiation that leverages client
devices (earlier incarnations have leveraged the connectivity of
large computers, such as at globally distributed universities) has
captured the imagination of consumer, developers, businesspeo-
ple, entrepreneurs, copyright holders, and technology companies.

Typical uses include new twists on Internet search, file swap-
ping, resource sharing, micropayments, personal communica-
tions and other applications. So far, these peer computing inno-
vations can be categorized in three different areas:

 Direct access to information. Peer-to-peer search and file
transfer tools, such as Napster and Gnutella, have burst onto
the Internet, disrupting not only the business models of copy-
right holders, but reorienting user notions of what content is
available and desirable. While the Web is full of interesting
and useful content, often times the most urgent and person-
ally relevant content – music, photos, work files, drafts and
works-in-progress, calendars and schedules – are found on
the desktops of individuals, beyond the reach of any central-
ized or Web-based search engine. In this light, there is no
mystery to the popularity among end users of tools that easily
discover and retrieve content at the “grass roots” or “edge” of
the network.

 Direct access to computing power. There is a class of com-
putations involving such massive amounts of data that they
require supercomputer to perform them. Examples of these
include pattern detection algorithms to help discover trends
for weather forecasting, credit card fraud detection, stock
market tracking, economic analysis, and corporate data min-
ing. Peer-to-peer computing can greatly economize these com-
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putations, distributing the number crunching to peer com-
puters found across a network. SETI@Home, which distrib-
utes the computations that listen for clues to the existence of
extraterrestrial intelligence, is an example of such a peer
computing application deployed over the Internet.

 Direct access to people. When one looks at the most popular
uses of the Internet in general, it is readily apparent that
email far outdistances Web browsing and electronic com-
merce. In survey after survey, email remains the primary
driver of Internet use and adoption. It is no wonder then, that
the most widespread use of Internet peer computing is not
music- or file-sharing, but rather instant messaging. Inter-
estingly, like Napster and SETI@Home, this communications
application is actually a blend of computing architectures:
centralized, server-based “awareness” capabilities combined
with direct, text-driven, peer-to-peer interaction.

As with peer-to-peer file sharing, the adoption of instant mes-
saging has been driven by individuals. In the absence of a single
organization imposing a technology, this peer technology has
naturally lent itself to ad hoc conversations within relatively small
circles of “buddies” in business and non-business settings alike.

Clearly, peer computing has a bottom-up, grassroots appeal
to it. This appeal is mirrored by a business-driven dimension that
attracts innovative developers, systems integrators and business
managers. So, what is it about peer computing that has immedi-
ate appeal to end users and technologists and business people
alike?

Peer Computing in the Enterprise:
Tools, Platform, and Infrastructure
The pattern of peer-to-peer adoption is reminiscent of other sig-
nificant shifts or inflection points in the history of computing.
This pattern has distinctive phases: early adoption of innovative
tools by consumers and by ‘change agents’ in businesses; the
broad adoption of a more complete platform for general purpose
business use; and the full-fledged integration of a robust platform
as part of a strategic business technology infrastructure.
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We can expect the next phase of this trend to unveil a general-
purpose platform ― like the desktop operating system or the Web
server ― upon which a wide variety of applications can be built
and deployed. And, beyond that stage, we can expect IT manage-
ment and systems integrators to begin to tie this new breed of
peer-to-peer applications together with existing systems.

Nevertheless, the appearance of a promising technology on its
own is not enough to bring about a major inflection point in com-
puting. Some technologies, such as push, have appeared and
faded. Other technologies, such as email, have seen broad adop-
tion as infrastructure, but have failed to drive the business value
and usage of technology to a new order of productivity and mag-
nitude. Indeed, file sharing has already had a less than dramatic
impact on computing since it first appeared on corporate net-
works over a decade ago. For peer computing to be adopted like
the Web and personal computing before it, it needs to generate
demand for commercial business solutions.

Only when there is a financial stake in its success on the part
of those who deploy it (and not just on the part of suppliers of
peer technologies), will peer computing impel a true inflection
point. Demand for business solutions will drive innovation among
tool and platform vendors, solution developers and systems inte-
grators.

A Peer-to-Peer Platform for Business Solutions
From the perspective of an e-business or a solution developer,
peer-to-peer can represent more than a tool ― as introduced ear-
lier, it can be a platform upon which a wide variety of business
solutions can be developed and securely deployed and support
the following communications capabilities.

 Transparency. It can be used by many business people to
make direct connections with customers, partners, suppliers
and others – some who may sit on the other side of a corpo-
rate or personal firewall. This requires that the platform pro-
vide peer connection services automatically and transparently
cross firewalls and network address translators, so that users
never need to go through special steps to set up a shared
space.
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 Awareness. The platform will need an awareness capability
that keeps track of other devices and users who are online at
any given moment, and what they are doing. For example, if
there are three active members in a project planning space, all
members can see that one member is in the shared document
library, that another is browsing a competitive site on the
public Web, and that the third is updating the project time-
line. They should also see that there are two members who
are online at the moment, but not active in the space, and
that the other three members are not online at this time.

 Adaptability. To truly embrace collaborative commerce and
multi-dimensional communication with a diverse set of trad-
ing partners, the platform must enable use over a variety of
networks (LANs, intranet, Internet) and connections (T1, cable
modem, dial up modem, wireless). The platform must also
provide an architecture that enables checking users’ online
status, their position inside or outside a firewall or behind a
network address translator, and how to most efficiently move
content across the network.

 Mobility. Members of a shared business space will frequently
be disconnected from the local network or the Internet.  The
platform should enable disconnected members to continue to
work in a shared space, propagating all changes made by all
members when he or she reconnects. This keeps all members
up to date even when they are not online at the same time, a
key difficulty of Web-centric solutions.

Beyond these communications capabilities, the platform must
be designed for solutions at the intersection of peer-to-peer inter-
action and back-end business systems to truly leverage both the
center and the edge. As such it must support such hybrid “peer-
to-Web” solutions by encapsulating content and function from
server-based systems, so that business process and business
practice can be interwoven in a single shared space. In doing so,
it must provide security that can flexibly manage who has access
to back-end resources, both within and outside corporate fire-
walls, lending itself to reliable business-to-customer and busi-
ness-to-business interaction.

An approach to achieving such integration is by using system
“bots,” or agents, that act as virtual members of a shared space.
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In this way, systems have a direct connection with the content
and activities of a shared space, and can pull from or push infor-
mation back into centralized systems, such as knowledge man-
agement systems, so that content, lessons learned, skills identifi-
cation and other knowledge assets created or discovered, can
subsequently be shared across an enterprise.

Benefits of Peer-to-Peer Communications
Peer computing may make possible a wide array of new capabili-
ties and applications: dynamic, distributed search; distributed
content storage and management; massively parallel and distrib-
uted processing. Another important peer computing function is
personal communications. In fact, peer-to-peer communications
has the potential to more fully transform the personal computer
into a personal communications device with which employees
communicate easily, intuitively, and purposefully with coworkers,
customers and partners.

To that end, most organizations have deployed messaging
systems, and have begun to investigate or deploy Web-based
group communications capabilities. In this light, why should a
business consider developing and deploying peer-to-peer group
communications applications? Why can’t the Web serve as a per-
son-to-person communications platform as well as an information
distribution platform? After all, there exist already Web tools and
expertise to support things like private spaces where families or
co-workers can meet, interact, share content, even talk live. The
answer is not that the Web cannot adequately serve as a commu-
nications platform, but rather that peer computing simply may be
more cost-effective, more personally efficient and more flexible and
adaptable to person-to-person communication.

Cost effectiveness. There are several specific ways that wide-
spread use of peer-to-peer communications among many small
groups can be more cost effective than a center-based approach:
reduced centralized management resources, reduced server stor-
age resources, and optimized computing resources.

 Reduced centralized management resources. Let’s say a
team of a dozen coworkers and contractors needs to meet
regularly, investigate options, make decisions, and share
documents, updates and ideas. They could use a shared space
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on a Web site or create a shared space on a peer network. For
one team, the difference in cost between center-based and
edge-based approaches may not be great. However, if the Web
site needed to accommodate hundreds of such teams, any
number of which may be actively online at any given time, the
Web site would need to expand in capacity. Because of the re-
sources consumed, administrators would have to police who
can and who cannot create spaces; they would have to do
backups of these spaces; and, since most of the time no single
member of a team assumes the responsibility of declaring the
collaboration to be “over,” administrators would have to prod
people to delete their shared spaces.

In an edge-based peer environment, each member of a
team makes use of his or her own local computing resources,
without any worst-case capacity planning necessary. There is
no need to have bandwidth, processing and storage enough to
support the entire universe of users, only enough to support
his or her own usage. And, when an individual user finds that
stored assets no longer merit storage on a local machine, he or
she can delete them without having to ask permission of the
rest of the team. This eliminates the administrative burden of
managing access to services, backing up resources that may be
obsolete, and tracking down abusers of the system.

 Reduced storage resources. Consider an even simpler per-
son-to-person interaction: e-mail file attachments. Everyone is
aware of the network inefficiency of sending a single email
with a file attachment to ten recipients, only to have some re-
cipients reply to all with the file still attached. Not only does
this unnecessarily tax the network, but also most cli-
ent/server messaging systems will store a replica of the mes-
sage and its attachments on both the client and the server.
Peer-to-peer file transfer can minimize network traffic while
eliminating redundant storage. This is not to say that peer file
transfer will displace email, but rather that the appropriate
and judicious use of peer computing will naturally lead to a
reduction in server-based storage requirements.

Personal efficiency. Regardless of the cost effectiveness of peer
computing at large, such savings are unlikely to be appreciated or
even noticed by individual end users. Peer computing will have to
have some other attraction than IT cost savings before it becomes
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a popular means of communication by individuals. The appeal of
free music notwithstanding, the visceral attraction of peer com-
puting for many people is sense of personal empowerment it en-
genders. In a peer-computing environment, all a user needs to do
is make a connection to someone else, and a shared session has
begun. Like making a simple person-to-person phone call, there
is no up-front setup required. This sense of personal control and
the intuitiveness of initiating contact with someone have an in-
nate appeal to end-users. Everything that is needed to make a
connection is in place. What’s more, with most peer communica-
tions, it is a nearly effortless task to bring additional members
into the interaction as needed.

Flexibility and Adaptability. This sense of personal empower-
ment only grows as innovation continues to occur at the edge of
the network. For example, in a Web computing setting, when co-
workers need to increase functionality of their project spaces,
they must turn to a centralized development or deployment team
to enhance the shared application service. This necessarily means
a lag between requirement and fulfillment. In a peer-computing
environment, functionality can be added directly (and more
quickly) at the edge of the network. It is up to the end user to add
the function, with no need to convince a centralized development
team to make changes at the server.

What’s more, in the case where a collaborative application
needs "active content" (e.g. automated agents and background
processes involving custom code), there arises a potential danger
to other shared information on the centralized server, or even to
the stability of the shared service. The relationship between
“customers” and centralized administrators sometimes turns ad-
versarial. Administrators naturally try to "protect" the service and
its other customers, while the consumer of the service simply
wants the requisite functionality to do their job. Peer computing
has the potential to diminish the natural tension between ad-
ministrators and end users.

Is There a Future for Peer Computing?
The pattern of adoption of peer computing bears some of the ear-
marks of other significant shifts in the history of computing tech-
nology. This pattern is comprised of distinctive phases: early
adoption of innovative tools by consumers and by ‘change agents’
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in businesses; the broad adoption of a more complete platform for
general purpose business use; and the full-fledged integration of
a robust platform as part of a strategic business technology infra-
structure.

Innovative, standalone peer computing tools such as Napster
and Gnutella may indeed represent the ‘thin edge of the wedge’
that will open up into an entirely new dimension of computing. If
so, we can expect the next phase of this trend to unveil a general-
purpose platform – like the PC or the Web server – upon which a
wide variety of applications can be built and deployed. And, be-
yond that stage, we can expect IT management and systems inte-
grators to begin to tie this new breed of peer-to-peer applications
together with existing systems. If the market does not witness
these dynamics, then perhaps peer-to-peer computing will likely
suffer the same fate of other technologies; such as push technol-
ogy, which never managed to evolve beyond the ‘interesting tool’
stage.

There are several characteristics of a peer-computing platform
that are fairly straightforward requirements:

 System Level Services. Interesting and innovative peer-to-
peer tools – search, directory, file transfer, instant messaging
– have value in and of themselves, but so far they have not
proved extensible. They have not been widely leveraged to
build other applications or solutions. A general purpose plat-
form will provide a consistent set of system level services,
such as an application development model, user identity and
awareness, information security, information transfer and
synchronization, task coordination (e.g., for workflow scenar-
ios) that can be applied consistently across a spectrum of peer
tools and applications. In the past, this type of platform has
emerged sometimes as a single offering, sometimes as the re-
sult of a set of independent standards, and others as some
combination of each.

 Seamless System Integration. No matter how a peer-
computing platform might emerge, history and common sense
dictate that it fully embrace existing systems. No one expects
to read headlines extolling the death of the Web, just as the
Web did not replace the client/server and transaction proc-
essing systems that preceded it. For example, a conversation
among co-workers, among business partners or between a
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customer and relationship manager will have greater context,
meaning and purpose if the content of that conversation in-
cludes information that is pulled from company data or cus-
tomer records. Clearly, the value of peer computing increases
when applications leverage the strength of centralized com-
puting assets.

 An Ecosystem. Any legitimate “wave” of computing can only
be successful if and when an ecosystem emerges to support,
sustain and propel it. Such an ecosystem is made up of a di-
verse community that will supply the full range of products
and services to make peer computing thrive: development tal-
ent, skills transfer, training, consulting, subsequent tool in-
novation, and eventually integration with existing systems.
Today, peer computing tools and skills are scarce in compari-
son to the technology and talent available for Web applica-
tions.

An Example:
Peer Computing at the Edges of Net Markets
Net Markets: Current Conventional Wisdom.  Not long ago,
trading exchanges (also known as "net markets") were the rage of
the marketplace. With the promises of billions of dollars in an-
nual transactions, the business plans of these exchanges, often
generated by industry outsiders and focused on disintermediation
of non-value adding participants, were rife with the notion of
charging single-digit percentages of each transaction, and making
tens of millions of dollars in the process. These exchanges would
further drive down the cost of goods and in the grandest sense,
streamline supply chain management processes by delivering on
the promise of supply chain collaboration. The use of the word
"collaboration" in this segment is in the domain of system-to-
system connectivity rather than human-based collaboration. It
was the idea, for instance, that a consumer product goods com-
pany’s SAP Materials Management module would "speak" directly
to the exchange, which would speak directly to a chemical com-
pany’s SAP system, and affect just-in-time replenishment.

Over the last two quarters, we have seen how this centralized
exchange model has failed in a number of key vertical industries.
While these exchanges have failed, we are seeing phone-based
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spot markets in these verticals, serviced through intermediaries
(e.g., brokers, trading companies, and distributors), flourishing.
The irony here is that these are the same constituencies that were
to be disintermediated. Net market makers are now trying to de-
termine how to best reposition themselves given this phenome-
non.

Many theories abound, but a common theme is centered on
the importance (and misconception) of the exchange resembling
what many call, "the fat butterfly" (www.nmm.com). It's the notion
that an exchange needs a critical mass of at least 10 participants:
five on each side (wing of the butterfly) which needs to remain
fairly balanced: having a single dominant member defeats the in-
tended value. But this approach typically has ended up focusing
only on commodity goods and thus accounts for about 20% of
what is actually being sold: relatively standard product, excess
inventory, and indirect goods and services. The remaining 80% is
concluded in much more complex human interactions and trans-
actions that can often involve intermediaries and other net mar-
kets.

Another theory is rooted in something akin to the exchange
acting as the "dating service". Buyers and sellers are indeed con-
nected initially through the exchange, but as the collaborators
become more comfortable with one another, they move away from
the exchange and do things directly with one another. One could
argue that something deeply anthropological is occurring here:
humans like to trade person-to-person and use person-to-person
communications models to do so.

Jupiter Research released research last summer that showed
that only 50% of all exchange transactions went to the lowest
bidder, hence trust and relationship may continue to be playing
into the equation. One could also argue, though, that as the
goods trading between supplier and buyer move farther away
from indirect goods (commodity, non-customized) and towards
direct goods (essential for product manufacturing), the need for
specificity of materials as well as direct human interaction in-
creases.

But even when buying commodity goods, procurement de-
partments are often constrained by requirements to solicit bids
from multiple vendors or require negotiation for contract of deliv-
ery considerations: people are involved. The real value of net
markets or the killer business plan, will be for a market that pro-
vides significant value to the participants beyond merely posting
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goods and services and making introductions. It will be to provide
additional tools, configurators, or industry and process expertise
that would otherwise not be readily available to its members and
it will provide visibility across the network of trading and collabo-
ration partners rather than just one partner removed along the
supply chain. Hence, discussions to date with net market makers
suggests that the actual value propositions of the net market may
actually be these people-focused value-added services that sur-
round the center-based activity of transaction handling.

The Human Communications
Aspect of Net Markets
Net markets are, indeed, the quintessential example of what we
call a "center-based system": a system that embeds repeatable
business process into a large-scale, managed, and centralized
service. The movement towards mass human interaction around
these processes is indicative of "edge-based" practices, the market
segment where a peer-to-peer application platform is directly ap-
plicable. As discussed, such a platform would enable the creation
of self-organizing, highly adaptive, secure, shared virtual spaces:
not just a temporary instance, but a persistent repository for
capturing content as well as capturing and evolving best prac-
tices.

Discussions with the net market makers have revealed that a
great deal of activity is occurring at the edges of their communi-
ties. This edge-based communication is happening using tools
like the telephone, fax, email, and instant messaging, each of
which is peer-to-peer in nature, but each has been able to only
provide limited functionality or context.

A peer-to-peer application platform is of interest to these net
market makers because of the ability to create contextualized
spaces that enable richer forms of human interaction, well be-
yond the capabilities of the fax and phone, around the exchange
process.

In our discussions, we have identified a number of potential
drivers for secure, edge-based collaboration in an exchange envi-
ronment: human activities, activity constituencies and semantic
webs. We believe that the functionality enabled will most likely
make the next generation of net markets more successful. Net
market makers are interested in leveraging the secure shared
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spaces offered by a peer-to-peer application platform as key fa-
cilitators of:

Human activities. These are the larger classes of collaboration
that occur around a transaction. They are ad-hoc in nature, lim-
ited in scope and duration, and are influenced (they don’t happen
without some level of interaction by one or more humans), and
typically, they are not well documented or leverage and trans-
formed as best practices. Recent business experience indicates
the need for human-focused collaborative capabilities addressing
activities such as:

 Negotiation. Buyers and sellers will break out of center-
based process to create and respond to offers, identify terms
and conditions, agree to financial terms, specify customization
criteria, and establish delivery terms (timing, quantities, loca-
tions, 3PL, 4PL, returns).

 Logistics. Buyers and sellers will work together to identify
how the goods will get to the buyer. They will also likely need
to work together to identify scenarios where goods must be
sent back because of defects or end of life cycle and reuse
considerations.

 Exceptions. Perhaps the largest area of interest, exception
handling covers anything that derails the transaction (slows
or stalls the center process) and must be mediated to salvage
a potential deal. This is an area where peer-to-peer based so-
lutions have the potential to enable significant cycle time re-
ductions.

Activity constituencies. There is often a need to reach across
the organization, but more importantly, outside of the organiza-
tion, in facilitating the collaboration necessary to the activity.
Fundamental to the concept of a peer-to-peer application platform
is the speed of traversing organizational barriers, either physical,
or logical while ensuring preservation of content in a highly se-
cure environment.

 Intra-Enterprise. While transactions often require the organi-
zation's procurement entities, they are also likely to embrace
legal and accounting as well, on as as-needed or specific basis.

 Extended Enterprise. Transactions could also require col-
laboration with external entities such as a leasing company,
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financial services, regulatory agencies, or outside contractors.
To the earlier discussion, a peer-to-peer-enabled VPNAP is es-
pecially adept at securely crossing firewalls and creating se-
cure, application-layer VPNs.

Semantic Webs. Edge-based collaboration is nearly always influ-
enced: decisions are made by people, with other people based
upon a number of factors, not all of which are predictable, but
rather are based on the unique circumstances and set of collabo-
rators. Key constituencies involved are connected to others in the
organization through task, interest or hierarchy. These linkages
are almost always leveraged in an edge-based business practice.
With these linkages comes domain knowledge (expertise, artifacts)
as well as conventional wisdom (personal bias, cultural bias) that
affect the decision-making process. Peer computing has the po-
tential to be the tool to rapidly bring the right people together and
the information they need to achieve consensus.

The Future
The interest in peer computing application platforms by net mar-
ket makers suggests that a shift is indeed occurring in the net
market space. Transactions will still occur, but the value propo-
sition for these net markets may be in value-added services that
have a dramatic impact on communications, human connectivity
and interactivity. The future may be subscription-based collabo-
rative B2B hubs where value-added-services like UDDI yellow
pages, contextualized collaborative spaces, custom edge-based
tools, and discrete toolsets for negotiation and exception handling
are the hooks.

It is likely that there will be further consolidation among
hubs, as well as among point solution capabilities where net
market makers will try to enable the broader functionality de-
scribed above. The common link may well be peer computing so-
lutions that continue to offer the people (practice)-focused com-
munications platform that can complement these center-based,
domain-specific solutions with capability that enhances their in-
herent value.
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Peer-to-Peer Collaborative Commerce
In conclusion, while peer computing is coming to market in mul-
tiple forms, leading organizations are beginning to embrace the
important role a secure peer computing platform can play both
within their enterprises and in the conduct of collaborative com-
merce: with their trading partners as well as their customers.

Solutions enabled by this emerging technology will be most
effective when used to enhance the value inherent in the business
systems of one or more company by facilitating rapid instantia-
tion of self-organizing, secure, shared spaces in which the right
people can collaborate with the meaningful tools. In so doing,
they will be able to leverage the content within their center-based
systems to reach resolution, and use and capture evolving best
practices to complete business activities more efficiently. Given
the dynamic, complex nature of business, there is reason to be-
lieve that peer computing will effect the emergence of a robust,
survivable computing ecosystem that parallels complex adaptive
systems in nature, and will be the core methodology enabling ag-
ile, fit businesses to move forward.
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Chapter 9

Collaborative
Commerce
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With Manoj Saxena, Dr. S.P. Rana and Tim Harmon

BEYOND THE TRANSACTIONAL EXCHANGE:
THE COMING ERA OF
COLLABORATIVE COMMERCE
Imagine you are building a new home. To ensure this home re-
flects your personal preferences and tastes, you decide to cus-
tomize the design and layout. What lies ahead is an extremely
complex set of cooperative and collaborative activities. Indeed,
success in the world of home building is attained through a web
of interactions among buyers, developers, builders, construction
firms, real estate agents, banks and many other service providers.

Unfortunately, this array of complicated trading arrangements
is something that cannot be replicated by a transaction-oriented
exchange on the Internet. You cannot simply buy your custom-
ized house on the Web. It doesn’t exist until you participate in its
creation.

But this isn’t the only element of the home design and build-
ing process that doesn’t lend itself to today’s Web-based ex-
changes. Builders, for instance, look for trustworthy contractors
who have a track record for meeting their obligations on time.
They also want to cultivate partners for future jobs. In order to
determine the value of a deal, ideas and information must be
shared. Mutual opportunities must be explored. Commitment lev-
els must be gauged. Negotiations must take place. Success is tied
not merely to the exchange of products and services but also to
the development of a business relationship.

This raises important questions about the future of electronic
exchanges – questions we must examine and take seriously as the
hype surrounding such exchanges continues to rise. Gartner
Group predicts the number of business-to-business (BtoB) Inter-
net exchanges will climb to 10,000 within the next three years.
Forrester predicts that BtoB commerce will reach $1.3 trillion by
2003. And yet, many companies are beginning to recognize the
severe limitations of transaction-based exchanges. It will become
increasingly clear in the coming years that the alternative is col-
laborative commerce, a model of trade based on perpetual inter-
action, dynamic processes and powerful relationships.
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The Limitations of Transactional Exchanges
At this point, most BtoB exchanges tend to revolve around “com-
modities” such as steel, chemicals and auto parts. Some of the
more notable sites include Chemdex, MetalSite and PlasticsNet.
At such sites, goods may be offered at pre-negotiated prices or
made available for competitive bidding. However, the key factor
behind most current exchanges is price. There doesn’t tend to be
an opportunity to negotiate enhancements to products in order to
have them match unique customer needs and requirements.

This is certainly a key limitation. The question is why price is
the only variable for participants to consider in today’s exchanges.
The answer can be tied to business objectives as well as technologi-
cal hurdles. Most exchanges have evolved out of previous efforts by
companies to simplify and streamline their procurement processes.
Companies such as Wal-Mart and General Electric began moving
procurement efforts online several years ago in an effort to cut
costs and accelerate the process. To a great extent, today’s ex-
changes are motivated by the same objectives: speed and cost-
cutting. To date, most Net Market Makers have not been focused on
creating marketplaces that encourage collaboration between buyers
and sellers.

One should not underestimate the technical challenges asso-
ciated with building an exchange either, much less one that can
handle complex interactions and negotiations. Today’s market
makers may be feverishly attempting to add value by offering
services such as financing and insurance, but they generally lack
the technology to enable buyers and sellers to explore sophisti-
cated business interactions.

On a similar note, one must ask why today’s exchanges seem
to focus solely on standardized offerings or commodities. Unlike
the customized home we mentioned in the beginning of this piece,
the purchaser’s needs and requirements have no bearing on the
actual production of the goods sold on transactional exchanges.
Why, one wonders, have no exchanges emerged to enable the
trade of customized products and sophisticated services? After
all, knowledge-based offerings of this sort represent the most dy-
namic part of the global economy.

Take the much-discussed efforts of eBay, Monster.com and
others to auction off groups of talented technical professionals.
The idea of “talent auctions“ got much attention when it was first
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announced in early 1999 that a team of 16 employees from a
major Internet Service Provider was willing to leave as a group if it
received an acceptably high bid on eBay. Unfortunately, such ef-
forts have not panned out.

What the talent auctions failed to offer was an opportunity for
negotiation and collaborative goal-setting. They were premised on
the idea that people could be bought and sold the same way you
might purchase, say, office furniture. Of course, it’s easy to set
expectations about the use and value of chairs, tables and desks.
People, on the other hand, bring new ideas, abilities and oppor-
tunities to a company. It is through a process of negotiation be-
tween employer and potential hire that expectations are set and
potential value (to both parties) is determined. BtoB exchanges,
however, do not presently allow for such complexities.

Even the furniture example deserves further examination. Of-
fice furniture companies such as Haworth, Steelcase and Herman
Miller now enable their clients to specify and purchase custom
configurations that match the particular needs of their work envi-
ronments. In fact, sales people for these companies often engage
customers by using sophisticated multimedia laptops capable of
demonstrating countless options and generating quotes on de-
mand. When a purchase is made, the order is immediately sent to
accounting, manufacturing and distribution to facilitate rapid
turnaround. Could a Web-based office furniture exchange possi-
bly offer a comparable configuration? The answer, quite obvi-
ously, is no.

And, finally, why should suppliers wish to participate in ex-
changes that are inclined to value products on price alone? Such
exchanges may eliminate costs for buyers, but they often fail to
account for the unique differences of sellers. In fact, they tend to
pit sellers against each other in a grueling death-match, driving
margins relentlessly down. Transactional exchanges also pit buy-
ers against sellers. Both parties, after all, focus almost exclusively
on getting the most favorable prices. In this sense, such ex-
changes are the antithesis of relationship-based commerce. There
is no collaboration – merely a buyer’s ruthless search for low
prices. What’s in it for the suppliers?

The recent announcement that General Motors, Ford and
DaimlerChrysler will jointly develop a new exchange to pool their
collective buying power is a telling example of this phenomenon.
Whether it’s admitted or not, the objective of most exchanges es-
sentially is to reduce supplier margins to zero. While buyers – like



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

the auto companies –are likely to wring costs out of the procure-
ment process by squeezing new concessions out of suppliers, it’s
unlikely that this process will lead to new forms of customer
value.

Most likely, the exchange will lead to consolidation among
suppliers, favoring large, high-volume, low-cost bidders. It may
also benefit a few entrepreneurial product innovators, who find
that an exchange makes it easier to get their offerings in front of
customers. The exchange, however, will not encourage collabora-
tion between buyers and sellers to develop fuller, more custom-
ized solutions to procurement needs.

Most suppliers will see their margins erode as they are com-
pared against other suppliers on an “apples to apples” basis. In
some cases, this is perfectly justified. Often, suppliers have relied
on low value sources of differentiation such as geographical
proximity, high search costs or customer ignorance to remain
competitive. The Internet, however, promises to increasingly
eliminate such forms of friction. As this happens, companies
must demonstrate that they are offering unique value if they are
to survive.

Strategies for Supplier Survival
How will companies create customer value that differentiates
them in hyper-competitive markets? In the years ahead, competi-
tive differentiation will be inextricably linked to how companies
collaborate with their customers, partners and other parties.
Companies must build powerful relationships and capitalize on
them.

One can expect suppliers to focus on delivering complex and
sophisticated solutions that cannot be purchased on today’s ex-
changes if they are to avoid becoming commoditized. As they will
(and must) demonstrate, value is derived through interaction, ne-
gotiation and collaboration – not just low-cost transactions. High-
value differentiation is created through customization – the
matching of customer preferences and priorities to complex prod-
uct-service bundles.

It’s nothing new to point out that success can be based on
quality (and other factors) as well as price. What’s new is that
companies must now work even harder to differentiate them-
selves; the Internet is accelerating the rate at which products be-
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come commodities and industries consolidate. The key to survival
and success in this new environment is to generate knowledge,
leverage new technology and build powerful relationships to cre-
ate highly differentiated offerings.

Whereas most of today's exchanges are designed to eliminate
supply chain costs, emerging net markets will revolve around new
revenue generation. And while most of the current exchanges fo-
cus on extracting existing value, collaborative commerce is based
on the creation of new value. These will become the dominant
factors in the BtoB marketplaces of the future. The most important
trends ahead revolve around collaborative, value-based commerce
as opposed to antagonistic, transaction-oriented commerce.

Techno-pundits are fond of speaking of a supposed “power
shift,” wresting market power from sellers to buyers. This is
static, “zero-sum” thinking; it assumes value is a fixed quantity
that someone always acquires at someone else’s expense. The
truth is that both buyers and sellers have an opportunity to
thrive in an era of high-velocity, net markets.

That’s why the concept of mutual value creation is so critical.
Both buyers and sellers now have the opportunity to learn more
about each other than ever before. The costs of interaction and
negotiation are falling. In the process, they both reduce search
costs and enhance the payback on their trading activities. Sellers
can more easily determine the value of customers and focus their
marketing investments appropriately. Buyers can compare their
options more easily to find the best value (a mix of price and
quality) for their money.

Even more important, buyers and sellers can now collaborate
to create customized offerings that did not previously exist.
Through interaction, sellers learn the preferences and priorities of
their customers and use that knowledge to create something en-
tirely new – whether it’s a portfolio of securities, a customized
laptop computer or a complex configuration of office furniture.
This enables companies to avoid selling apples against other ap-
ple sellers.

Rarely will companies be able to take this route alone, how-
ever. Complementary suppliers will need to band together – cre-
ating powerful partnerships – if they are to deliver high value so-
lutions and avoid being commoditized out of existence.

Why are partnerships so important? Take Cisco Systems. This
networking powerhouse has realized that it can dramatically en-
hance its effectiveness by sharing information with and leveraging
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the capabilities of its partners. Indeed, it owns but two of the 36
manufacturing facilities it relies on. Contract manufacturers such
as Solectron and Jabil Circuit own the rest.

Cisco has designed its systems and processes to enable the
flow of information throughout the extended enterprise. Now, the
company perpetually exchanges real-time data with partners re-
garding demand forecasts, order backlog and inventory. Cisco’s
deep collaboration with its suppliers and partners enables it to
rapidly create and deliver sophisticated networking products
without assuming all the responsibilities of manufacturing.

Michael Dell uses the term “virtual integration” to describe
this vigorous network of partnerships. Dell’s approach, which also
relies on the real-time movement of information, combines the
agility of a focused, entrepreneurial firm with the coordination of
a traditional, vertically integrated one. Like Cisco, Dell Computer
blurs the boundaries between itself and its suppliers – sharing
information and deepening relationships. Dell depends on suppli-
ers – whether for monitors, motherboards or flat panel displays –
to become an integral part of its own production process. Such
relationships eliminate inventory, reduce costs and enable Dell to
rapidly respond to customer needs.

Indeed, partnerships and alliances are becoming essential to
corporate success in most industries. Marriott, for instance, now
lets frequent guests earn points that can be used not only for free
stays, but for trips on one of 19 airlines allied with the company.
Such partnership deals are increasingly common in the travel and
hospitality industries. As Marriott sees it, they encourage loyalty
by expanding the array of benefits and personalized services it
can offer its customers.

It is this web of relationships that will enable enterprises to
survive and thrive in the net markets of the future. Partnerships
and alliances allow companies to deliver customized offerings by
leveraging talents and capabilities that lie outside their own core
strengths.

The Promise of Collaborative Commerce
The current frenzy over transaction-based exchanges will eventu-
ally die down. Such exchanges will continue to play a significant
role in business, but they will not – as some would have it – sub-
sume entire marketplaces. As procurement efficiencies are real-
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ized and egregious forms of waste are eliminated, buyers and sell-
ers will once again turn their attention to creating new value.
What we need now is new thinking.

The new model of networked, value-based markets is based
on the trade of sophisticated products and services as opposed to
commodities. Business executives throughout the organization
become target customers, not just procurement officers. The
transaction process also becomes more powerful. As opposed to
simple catalog searches and purchase order deliveries, net mar-
kets will enable the rapid issuance of request for proposals (RFPs)
and facilitate negotiations around prices and contract terms.
Where transaction-based exchanges were static and simple, net
markets will be dynamic and complex.

As opposed to discrete transactions, companies will now be
able to engage customers and partners in an extended process of
collaboration. Where the old value proposition was cost savings,
the new value proposition is market expansion.

What makes this possible is the emergence of new collabora-
tive capabilities – intelligent agents and dynamic processes – that
facilitate interactions, negotiations and relationships. Agent-
based technologies now permit the management of complex
trading processes. Some agents enable two-way interactions and
help parties negotiate over an extended period of time. Other
agents match buyer requirements to seller capabilities. Still other
agents manage contracts, projects and leads. They alert market
participants to both problems and opportunities.

Take the example of the customized home with which we be-
gan this chapter. Despite the complexities associated with col-
laboration in the building trade, it is possible to create a high
value exchange  – based on intelligent agent technology – that fa-
cilitates complex interactions and relationship building.

One impressive example of this type of approach is now being
launched in the United Kingdom. Thebuilding-site.com is a new,
networked marketplace for home-builders, suppliers and manu-
facturers. The site will enable all parties to collaborate more ef-
fectively by facilitating the exchange of information and by ena-
bling complex negotiations on the Web.

Builders will benefit from streamlined procurement processes
and automated matching of orders and deliveries. Moreover, the
service promises greater management control and a clear trail of
activity and accountability with all suppliers. Suppliers and
manufacturers, meanwhile, receive real- time updates on new
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building projects, automated alerts of relevant specification
changes and immediate warnings of order-delivery mismatches.

Such services can radically enhance the collaborative proc-
esses of parties involved in a home building project. But they also
demonstrate how companies might be able to overcome the high
coordination costs and organizational hurdles that have hindered
their ability to effectively collaborate in the past.

One can envision a new brand of partnerships and alliances,
driven by customer demand. Just as writers, directors, produc-
ers, film studios, casting agencies, movie stars, extras, film crews,
production firms and distributors must collaborate in order to
create and promote a new movie, companies of all kinds will soon
find it necessary to address customer needs through temporary
alliances. Much like the many participants in a Hollywood film, it
will be increasingly common for companies to join forces to com-
plete a project and then disband when it is over.

In an era of rapidly falling coordination and interaction costs,
such models become increasingly attractive not only for multi-
million dollar film projects but for sophisticated products, serv-
ices and solutions of all sorts. The new models, processes and
technologies of collaborative commerce take us far beyond the
transactional trading arrangements of the present. They help us
envision a future in which dynamic relationships – with custom-
ers, partners and others – spark the creation of extraordinary new
value and wealth.

The Essentials of Collaborative Commerce
Today’s transaction-oriented exchanges certainly promise to eliminate
costs and inefficiencies.  However, there are several elements of value
that will matter in tomorrow’s net markets. Indeed, collaborative com-
merce can be distinguished from transactional commerce in various
ways:

Dynamic and extended processes. While participants on a conven-
tional exchange are merely focused on a price at which markets will clear
and products will move, collaborative commerce involves the integration
of discovery, negotiation and support processes over an extended period
of time. Dialogue and interaction are critical. First, customers seek infor-
mation to understand what suppliers have to offer and suppliers try to
determine what offers will appeal to customers. When the parties come
together around desirable products and services, they focus on negoti-
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ating prices and terms. And, finally, when the deal has been consum-
mated, the focus shifts to fulfillment and support.

Relationship building. Today’s exchanges bring buyers and sellers to-
gether to make arms-length transactions on a rapid basis. Collaborative
commerce, on the other hand, depends on an exchange of information
and the development of trust. Through a process of communication and
interaction, buyers and sellers jointly create new personalized offerings.
The relationship they build becomes a foundation for future interactions
and transactions.

Multi-dimensional purchasing criteria. Whereas today’s exchanges
focus almost exclusively on price, collaborative commerce involves buy-
ers who make procurement decisions based on other factors such as
product specifications, service programs and payment terms. Unfortu-
nately, today’s exchanges are technically incapable of supporting deals
based on such multi-dimensional purchasing criteria. It will take new ap-
proaches and new technology to address the limitations of current trans-
actional exchanges.

Multiple suppliers forming sophisticated solutions. Existing ex-
changes make it possible for a single supplier to sell its products. They
do not enable partnerships among multiple suppliers to address complex
customer needs. Collaborative commerce is based on the idea that mul-
tiple companies can collaborate to provide sophisticated offerings that
would not be cost-effective―or perhaps even possible―if they were to
be created by just one company.

Knowledge-based offerings. One thing that today’s exchanges cannot
account for is the unique needs of the buyer. They facilitate the trade of
relatively standard products. It is through a process of interaction that
deep customer knowledge can be obtained and acted on by a supplier. It
is through interaction that a product or a solution becomes personalized
and knowledge-intensive. Collaborative commerce enables the creation
of such knowledge-based products.

Unleashing the Power of Collaboration for
Streamlining Value Chains
“Collaboration” –and, by association, “collaborative commerce”–
are popular terms today. But collaboration is certainly not a new
concept. Most companies collaborate in some capacity today, and
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indeed have been doing so for some time (albeit not necessarily
well). Consider the supplier-customer relationship, which can be
thought of in terms of a continuous lifecycle of engagement,
transaction, fulfillment and service activities.1 Rarely do compa-
nies excel in all four, either from a business process or a technol-
ogy enablement aspect. Indeed, successful companies identify
and invest in their core competencies, and outsource or partner
for those that are not core. For example, manufacturing-oriented
companies are often not good at selling, and “outsource” the
function to distributors (channel partners).

According to Webster’s, “to collaborate” means “to work to-
gether [to achieve a common goal], especially in an intellectual
effort.” The goal in commerce, of course, is revenue and profit
growth, which ultimately stems from customer satisfaction. But
companies don’t always view their products and services from the
perspective of customers. If they did, they would see that their
offerings are but singular components of a holistic solution, and
would place much more emphasis on their collaboration capabili-
ties. Consider some examples of collaboration with respect to
customer-sought aggregated solutions:
• High tech – In terms of solutions, customers often need a

combination of computer, storage and network hardware; in-
frastructure and application software; and consulting, sys-
tems integration and training services.

• Financial services – Varying business and investment re-
quirements warrant customized portfolios of multiple financial
products and instruments, for which financial planners have
long played the role of aggregator.

• Building and property management.
• Telecommunications.
• Media and entertainment.

Collaboration Flavors
Collaboration technologies basically fall into one of two categories:
• unstructured collaboration, which includes document ex-

change and sharing, shared whiteboards, discussion forums
and email (aka information collaboration); and

• structured collaboration, which involves shared participation in
business processes (aka process collaboration).
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Even though it’s sometimes referred to as “collaboration,” pro-
cess integration should not be confused with process collabora-
tion. Process integration involves connecting – in a send-respond
fashion – well-defined “internal” (ERP) business processes, which
are typically transactional in nature. For example, Company A
sends a purchase order to Company B (a function of Company A’s
purchasing process); Company B sends Company A a confirma-
tion (a function of Company B’s order management process).
Whereas this type of interaction has been facilitated in the past
by fax, email or electronic data interchange (EDI), the modern ap-
proach is to utilize the Internet for inter-enterprise process inte-
gration. This type of inter-enterprise integration – sometimes re-
ferred to as Business-to-Business integration (B2Bi) – is a natural
outgrowth of enterprise application integration (EAI), the focus of
which was on the intra-enterprise (i.e., “inside the four walls”).

Figure 1. Process Integration

Process collaboration involves two or more parties participat-
ing in an iterative, negotiated business process, that process be-
ing more relationship than transactional in nature (e.g., coop
marketing, vs. a purchase-sales transaction), to achieve a com-
mon goal. Indeed, the intended goal of the process is a key factor
in determining who does what, and when; which in turn implies
that a process collaboration system is adaptive to changing busi-
ness conditions. Process collaboration typically supports inter-
enterprise business processes that heretofore have not been
automated, due to the inability (until recently) of technology to
support the constant fluctuation of collaborative relationships.
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Figure 2. Process Collaboration

Collaborative Functions
FUNCTION Parties TYPE COMMENTS
PLANNING &
FORECASTING

S, cP,
sP

INFORMATION
COLLABORATION

REAL-TIME DATA SHARING
(FORECAST DATA AND SALES
DATA)

PRODUCT DESIGN C, S INFORMATION
COLLABORATION

DOCUMENT EXCHANGE
COMPUTER AIDED DESIGN(CAD)

STRATEGIC
SOURCING

S PROCESS
COLLABORATION

RFX NEGOTIATION, SUPPLIER
PERFORMANCE MANAGEMENT

COMPONENT
COMPATIBILITY
TESTING

sP PROCESS
COLLABORATION

COMPONENT COMPATIBILITY IN
SOLUTION AGGREGATION
CONTEXT

PRICING sP, cP PROCESS
COLLABORATION

PRICING IN DEMAND CHAIN OR
SOLUTION AGGREGATION
CONTEXT

MARKETING sP, cP PROCESS
COLLABORATION

JOINT/COOP MARKETING
(CAMPAIGNS, BRANDING)

SALES cP, C PROCESS
COLLABORATION

SHARED LEADS, PRESENTATIONS,
ITERATIVE
CONFIGURATION/QUOTE

ATP
(AVAILABLE TO
PROMISE)

S PROCESS
INTEGRATION

INSIGHT INTO SUPPLIERS’
CAPACITIES/SCHEDULES

MAKE-TO-ORDER C PROCESS
COLLABORATION

ITERATIVE RFX REQUIREMENTS/
CAPABILITIES ⇒CONTRACT TERMS

ORDER PROCESSING sP, cP PROCESS
COLLABORATION;
PROCESS
INTEGRATION

SPLIT ORDER AMONG SOLUTION
COMPONENT PROVIDERS

FULFILLMENT:
LOGISTICS

sP, cP,
C

PROCESS
COLLABORATION

COORDINATION OF DISTRIBUTION
RESOURCES

FULFILLMENT:
SERVICE DELIVERY

sP, cP,
C

PROCESS
COLLABORATION

COORDINATION OF SERVICE
RESOURCES

INTERNATIONAL
TRADE LOGISTICS

cP, C INFORMATION
COLLABORATION

DOCUMENT EXCHANGE
(IMPORT/EXPORT DOCUMENTS)

PAYMENT C PROCESS ORDER RECEIPT, INVOICING
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SETTLEMENT/
ADJUDICATION

COLLABORATION

CUSTOMER SERVICE/
SUPPORT

sP, C PROCESS
COLLABORATION

SHARED/SPLIT CUSTOMER
SUPPORT FUNCTION BY LEVELS

S: Supplier     C: Customer   cP:  channel Partner
sP: solution Partner (provider of complementary product or service, i.e.,

design partner or service provider)

Supply Chains vs. Value Chains
Old Economy supply chains – typified by discrete manufacturing
– are linear in structure, and typically revolve around buy-sell
transactions (“I buy from my suppliers, I sell to my customers”).
Because the supply chain is spread out linearly, some suppliers
can be far removed from the end customer. The value proposition
per collaboration to these companies is visibility. They benefit by
knowing immediately what is being transacted at the end cus-
tomer end of the supply chain – i.e., the end customer’s activities
are visible to them. Instead of waiting days or weeks (or months!)
for that information to flow backwards through the supply chain –
with all the potential potholes of erroneous or missing informa-
tion – suppliers can react in near real-time to fluctuations in end
customer demand. Because all members of the supply chain have
the same visibility, the supposition is that the supply chain can
produce in a more coordinated, efficient manner. Visibility is all
about information collaboration, for which XML is the accepted
infrastructure vehicle.

In actuality, New Economy supply chains – or “value chains” –
structurally resemble a network more than a chain (thus they are
sometimes referred to as “business webs” or “market networks”).
The implication is that the interaction between members of a
value chain extends far beyond the buying of raw materials or
components, and the selling of manufactured or assembled prod-
ucts. Members address collaborative issues like, “How do we col-
lectively design and support an aggregated solution?” and “How
do we launch new products through complex, conflicted chan-
nels?” Moreover, in a value chain structure, no member is far re-
moved from the end customer. Thus, the value of collaboration is
more in the form of sharing in the execution of actual business
processes.

Many collaboration technology solutions are focused on sup-
ply chain functional efficiency – e.g., lowering procurement costs –
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as opposed to value chain process efficiency which ultimately re-
sults in market effectiveness:
• increased earnings per share and margins,
• increased revenues and market share, and
• customer satisfaction and loyalty.

Business scientists state that the aggregation of multiple op-
timized single functions does not necessarily result in overall pro-
cess optimization. Focusing on a single business function or a
single dimension of business relationship (supplier, customer or
partner) independently of the others is often self-defeating.

Process Collaboration and Intelligent Agents
Sharing information with suppliers, customers, and partners is
one thing; coordinating the activities among them – i.e., value
chain synchronization – is quite another. Managing all aspects of
a company’s relationships synchronously warrants business pro-
cess collaboration. Offered here is a formal definition of collabo-
ration as it applies to business processes:

collaboration: the sharing of business processes as a set of dis-
crete tasks amongst multiple resources (people, business units,
companies), whereby the allocation of those tasks is agreed to
beforehand, or can be negotiated in real-time per event rules and
resources’ capabilities. For example, five companies may have the
capability to fulfill an order; the "best" company is selected ac-
cording to how closely their capabilities meet the goals of the pro-
cess (e.g., lowest cost, fastest delivery, best service, and minimum
warranty).

Intelligent agent technology applies to two terms from the de-
scription above: “negotiated” and “best.” Agents are small soft-
ware programs that capture and maintain knowledge about re-
sources’ (e.g., employees, partners) capabilities, as well as the
condition (state) of the business process. An intelligent agent rep-
resents each resource in the network (the value chain) and each
task in the process. It’s analogous to each country having an am-
bassador, who represents its respective country’s interests, in the
United Nations (the network).
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Coordinating the actions of these intelligent agents (called
“proxy agents”) is a “master” process agent. In a value chain, the
channel master company is the “master” and its suppliers, cus-
tomers and partners are resources.

A user initiates a business process through a request to
achieve a particular business goal. The request is assigned to a
process agent, which selects proxy agents to perform the activities
of the business process, according to their capabilities to satisfy
the requestor’s business goal.

Consider the process of building a house. House building con-
sists of many activities (designing the structure, surveying the
site, clearing the land, laying the foundation, framing the house,
installing the wiring, etc.), those activities performed by different
resources (suppliers). Some suppliers may have capabilities to
perform more than one activity (e.g., both design and survey), and
their capabilities may be dependent on the certain conditions. For
example, a supplier may be able to do the foundation work one
week, but is booked on another project the following week; or a
supplier is licensed to do surveys in one county, but not another.

In this case, the process agent acts as a general contractor,
selecting the best suppliers to perform the tasks of building a
house, and coordinating those suppliers so that wastage is mini-
mized or eliminated. Consider the situation where the workers
arrive on the site to begin laying the foundation, but there is no
cement on site. Because the process agent is aware of the state of
the house building project at all times, it can take proactive ac-
tion to assure that this situation does not occur.

In the enterprise resource planning (ERP) model, workflow
definitions consist of tasks (activities), the rules that govern those
activities, and roles (the person or company which performs the
activity), intertwined in a pre-defined application. The problem
with this approach is that if conditions warrant that the tasks or
roles change (which often do in value chain partnerships), then
someone must change the application. This results in large IT
maintenance cycles and costs.

In the agent model, activities, rules, and resources are inde-
pendent of one another; and are brought together at runtime.
Thus, business processes can adapt in real-time to varying con-
ditions. Moreover, intelligent agents have the capability to negoti-
ate with each other – i.e., they may be willing to accept a task as-
signment under certain conditions. All decisions made by intelli-
gent agents are subject to the conditions of the business process
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at the time the decision is made. If a condition changes during
the course of a business process execution, the agents may rene-
gotiate their participation and alter their decisions.

Think of the house building example. Let’s say that the sup-
plier selected to lay the foundation is scheduled for the first week
of June. But a storm in the latter part of May pushes the whole
project back by a week. When the project resumes, the founda-
tion layers are no longer available; they had committed to another
project for the second week of June. In a manual environment,
the general contractor would begin calling other foundation con-
tractors he knew, hoping that he could find someone soon who
would be available to do the work. In the meantime, the project
cost meter is running. With intelligent agents representing all of
the resources in a value chain network, the process agent can
select the “best” supplier to perform the task, given the time-
dependent condition of the project (in this case, delayed by a
week).

Summary
The model for competing and winning in the real New Economy is
value chain vs. value chain.2 But partnering today is a rigid,
drawn out process. To be effective, value chains must be fluid and
dynamic. Effective value chains bring together the right subset of
partners to respond to advantageous market opportunities.
Clearly, the synchronization of those relationships – through
agent-facilitated collaboration – is key to success.
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1 META Group, “ETFS Lifecycle” 1999.
2 Morgan Stanley Dean Witter, 2000.



                                                                                        185

Chapter 10

Portals: Business
on the Network Edge

This chapter was originally published in
eAI Journal (www.eaijournal.com) and is reproduced with permission.



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



Chapter 10 - Portals: Business on the Network Edge         187

With Barry Morris

In the next few years, commercial Web sites, as we know them,
will vanish. As organizations increasingly move to do business on
the Internet, their Web sites will evolve into enterprise portals.
Ultimately, all organizations will use an enterprise portal to es-
tablish their Internet presence. They’ll discover that standalone
application and integration servers cannot sustain an enterprise
portal strategy and will have to exploit service-based application
architectures and deploy portal servers.

Some fundamental aspects of enterprise computing will
change completely. You’ll see no more:

• Web sites, applications, application servers, and operating
systems as you know them today

• Status quo —in a business world surviving on the network
edge.

No More Web Sites
Web sites  – even straight-ahead, high-volume e-commerce sites –
don’t represent an effective, credible e-business strategy. The rea-
son behind the demise of the Web site lies at the network edge.

Organizations have spent years evolving their information
systems infrastructure, which typically one or more operating
platforms with some combination of mainframe, UNIX and Win-
dows environments. The infrastructure also typically includes
various applications designed to automate business processes.
Depending on an organization’s sophistication and technical pre-
science, these applications interoperate to some degree. Finally,
the infrastructure contains content, comprising both structured
application data and unstructured text, Hypertext Markup Lan-
guage (HTML) pages and other material.

Meanwhile, the evolution of access technologies continues.
Broadband technologies provide an ever-growing pipe to end us-
ers, which spurs their appetite for access, which drives the
growth in pipe capacity, and so on. A growing variety of appli-
ances, some user-driven and some automated, place ever-greater
demands on organizations to furnish information in multiple for-
mats simultaneously. The growth in wireless access technology in
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particular means that appliances and users can demand infor-
mation wherever they are, whenever they want.

Infrastructure and access meet at the network edge, where or-
ganizations are increasingly driven to deliver pervasive, personal-
ized content and commerce. Outside the network edge are billions
of Internet devices. Inside the network edge is the enterprise’s
competitive machinery. Whatever organizations erect at the net-
work edge must be highly scalable, reliable, available and secure
all the time.

We’re not describing a Web site. Instead, we’re describing a
new use of the Internet ― an enterprise portal ― designed to meet
unique demands placed on an organization at the network edge.
An enterprise portal is an Internet site owned and operated by an
organization to support its  operations. The enterprise portal is a
single point of contact and community between the enterprise
and all its stakeholders and prospects. Like the popular con-
sumer portals, an enterprise portal organizes various information
using indexes and visual presentation.

A company's Web presence is as important to its brand iden-
tity, customer perception, and overall performance as its store-
fronts, selling process and channels. Most enterprise Web sites
now contain huge amounts of information, managed by dozens of
servers. Enterprise portals will help companies better organize all
this information, partly by letting stakeholders create custom
views of it.

In addition to information, though, an enterprise portal also
organizes tools, applications, and transactions the enterprise pro-
vides to employees, customers and other stakeholders. Enterprise
portals support customized views of these applications, data, and
transactions, as well as access to those resources and external
resources such as news and procurement sites.

Enterprise portals are also the platform for active delivery of
information and commercial transactions. A customer's view of
the portal will contain different resources and data than an em-
ployee's view, but a common architecture will provide both.

Access, delivery and personalization are the architectural bed-
rock. However, enterprise portals will also support linkage be-
tween and integration of information and processes ― both online
and offline ― and the provision of new services and products.

Linkage is the interconnection of different applications, data,
and transactions to support a user action. For example, linking
ordering, inventory status, and credit checking into a single user
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action may require coordination of three different systems. To ac-
complish this linkage, the enterprise portal must be able to
maintain the user's context, including security, transmit the right
instructions and values to each system, and ensure that each op-
eration occurs in the proper sequence.

Integration requires that the portal be able to integrate data
from different places and make it work together. For example, a
customer care application may pull information from multiple
sources, filter that information, and then present it in a single
customer screen.

Properly designed enterprise portals create enormous oppor-
tunities for organizational effectiveness and agility. They make it
possible for companies to explore new business models, products
and ways of connecting with important entities. However, poor
design, disjointed processes, system outages and botched inter-
actions can destroy these benefits. So, enterprise portals will ei-
ther distinguish their owners from the mass of Internet commerce
sites or damage franchises and brand names built up for years.
Success will require careful design, robust infrastructure, and an
architecture that can sustain value through rapid changes to
portal content and organization.

As enterprise portals become the new standard definition of e-
business, organizations will need to provide this level of service
and connectivity to stakeholders, or risk damaging their competi-
tive posture.

No More Application Servers
How will these portals be built and supported? Application serv-
ers, the application platform of choice today, are insufficient as a
portal platform. Instead, organizations will adopt what Gartner
Group calls portal servers.

Application servers were to late 1990’s computing what data-
base servers were to the early 1990’s. Just as database servers
liberated developers from many of the programmatic responsibili-
ties associated with data storage and management, so application
servers make it easier to programmatically isolate business logic
into a separate application tier. Application servers, components
and the Java programming language are highly complementary,
and each has contributed to the others’ popularity. Application
servers are useful for function-rich Web sites, and even for low-
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end consumer portals, because they provide a rich container for
new application logic. However, enterprise portals are far more
demanding than this.

For example, enterprise portals require extensive integration
of enterprise applications on various platforms. This integration
needs to be non-intrusive, standards-based, both synchronous
and asynchronous in nature, and driven by a flexible process
modeling and workflow mechanism. Additionally, enterprise por-
tals require extremely feature-rich Web-facing capabilities. Portal
implementers will need features such as personalization, access
control and management, and content management. They’ll want
to be able to expose portal content to various client devices.

Application servers are good at supporting business logic, but
not at application integration, content management or any of sev-
eral other important enterprise portal functions.

As more organizations realize the importance of back-end in-
tegration to their portal strategies, application server vendors
have begun to bolt integration capabilities onto their standard
application server offerings. This is a misguided approach to por-
tal construction that ultimately won’t let developers keep pace
with the nature of Internet application development. The ap-
proach ignores the fundamental imminent change in application
architecture ― that application servers will become portal servers.

Portal servers provide organizations with all the development,
deployment and management functions they need to build effec-
tive enterprise portals. They offer an application platform, inte-
gration platform and Web-facing platform. They provide the com-
bined functionality organizations need to build and deploy enter-
prise portals.

Portal servers are more than a loose collection of application
server, integration server and Web development technologies.
They’re designed from scratch to supply what Gartner Group calls
“front-end to back-end integration via composite-applications-
oriented solutions.”

No More Applications
Applications today, whether they’re intended for mainframes or
Java 2 Platform, Enterprise Edition (J2EE) application servers,
tend to be built as distinct, single systems. These applications
may be designed to interact with other systems and may even
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support standard distributed application architectures, but
they’re islands nonetheless. Integrating the islands is a difficult,
expense task.

For an e-business to succeed, its applications must readily
integrate and interoperate with other applications on other plat-
forms and other environments. They must become what Gartner
Group calls composite applications. This is the definition of e-
business computing. Today’s application architectures don’t eas-
ily meet these criteria. We must begin to build applications in an
entirely different way to leverage the benefits of enterprise portals
and the Internet.

The next generation of applications will be designed from the
ground up to interact and collaborate with other systems. A new
approach to application development — one that relies on a serv-
ices-based application architecture — will make this possible.
More than ever, we’ll build applications using components. These
components will present themselves as a collection of services,
operating in a context in which discovering and invoking services
occurs in a standard manner.

These services will be entirely independent of underlying Ap-
plication Program Interfaces (APIs) and component models. The
services will also be location, language and platform independent.
They’ll reside and interconnect on the Internet-standard trans-
port, Hypertext Transfer Protocol (HTTP). They’ll communicate
using the Simple Object Access Protocol (SOAP), which works
similarly to Remote Procedure Call (RPC) technology.

Services-based architectures are familiar to organizations that
employ Common Object Request Broker Architecture (CORBA) the
Object Management Group’s standard for platform- and lan-
guage-independent application interoperability. However, the
typical CORBA developer is a software engineer writing C++ appli-
cations. For mainstream application developers, services-based
architectures represent a different approach to application design
and implementation.

Microsoft, with its .NET strategy, is promoting services-based
application architectures to application developers. These archi-
tectures are at the heart of Microsoft’s strategy. That strategy en-
visions “constellations of computers, devices, and services that
work together to deliver broader, richer solutions [where] comput-
ers, devices, and services will be able to collaborate directly with
each other. Businesses will be able to offer their products and
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services in a way that lets customers embed them in their own
electronic fabric.”

Applications built around what Gartner Group calls e-services
and Microsoft calls Web services will feature:

• business services that involve both new functionality and re-
capture existing application functionality

• front-end services providing portal access to various users at
various clients.

Expect that these applications will involve an enormous vari-
ety of data. Today’s application developers are often concerned
with database-centric transactions. Many application server ven-
dors respond by focusing on their Online Transaction Processing
(OLTP) capabilities. But enterprise portal users will need access to
more than database data. With exposing the entire enterprise to a
heterogeneous audience as adesign goal, enterprise portals will
support applications concerned with mixed and often unstruc-
tured data. Accordingly, developers of services-based applications
will focus primarily on interactions. Certainly, these interactions
may subsume traditional transactions, but they’ll also involve
unstructured data and business logic.

You can expect that:

• These applications and their services will involve transactions
and interactions that transcend machine, application space,
and even enterprise boundaries.

• SOAP will provide the communications protocol for these
services and Internet-wide computing generally.

• These services-based applications will have to accommodate
various client devices and, on each device, various customized
and personalized interfaces.

• Users will expect each application’s front-end services to ac-
commodate their unique needs.

• One or more standard e-business platforms will provide a vast
collection of standardized services.

No More Operating Systems
These new services-based applications will require an underlying
e-business infrastructure designed to support such applications
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and the enterprise portals that contain them. Whereas once the
terms infrastructure and operating system were largely synony-
mous, the coming e-business infrastructure is entirely operating
system independent. In fact, operating systems have already be-
come less important, and as enterprise portals increasingly drive
end-users’ computing experiences, operating systems will become
entirely irrelevant.

The Internet represents the triumph of computing standards.
The e-business platform will be entirely standards-based, with
support for:
• Extensible Markup Language (XML), the well-known language

that’s both human- and machine-readable — with support for
content modeling, content management and application data
storage and manipulation — and that easily interoperates
with existing Internet technologies.

• SOAP, authored by Microsoft, IBM, IONA and others, which
provides an open network protocol supporting invocation of
application functionality across the Internet. SOAP opens the
door to the device-, platform- and language-neutral service-
based application architectures that will change the way ap-
plications are designed and deployed.

• Universal Description, Discovery and Integration (UDDI) pro-
posed by IBM, Microsoft and Ariba, begins to solve the prob-
lems inherent in bringing together e-businesses — each with
its unique  processes, collection of automation technology and
services — made available to customers and prospects. UDDI
provides a universally available, standard means for unique
entities to describe and promote themselves on various di-
mensions.

• J2EE, Sun Microsystems’ specification for large-scale distrib-
uted Java systems, which is intended to provide a standard-
ized, services-rich platform for building enterprise Java appli-
cations.

• .NET, Microsoft’s vision for the future of the Internet, which
provides a device- and platform-neutral architecture on which
you can build and deploy application services across the
Internet and make them available to various clients.

Because Internet applications demand it, the e-business
platform will be tremendously scalable. It must be constructed on
technology that can scale quickly, both in volume and function. It
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cannot be device dependent, nor can it deliver poor performance
to scale.

Given that it must support composite applications, with their
substantial back-end services and concomitant application inte-
gration, the e-business platform must provide support for syn-
chronous and asynchronous transactional event/message para-
digms.

With composite applications running on top of it, the e-
business platform must provide a service-based, location-
transparent architecture for systems and application compo-
nents. Developers from several backgrounds and disciplines, us-
ing several programming languages, will rely on the e-business
platform to solve various challenges. This means the platform
must provide programming personalities for native XML, Enter-
prise Java Beans (EJB) J2EE, mainframe programs such as
Customer Information Control System (CICS), Information Man-
agement System (IMS), COBOL and PL/1, CORBA and Compo-
nent Object Model/Distributed Component Object Model (COM/
DCOM).

Enterprise portal applications will present a dizzying variety of
services and functionality to a diverse population of end-users.
Developers will need some application features and services and
not others. The e-business platform must allow for this and pro-
vide options for service, including security, distributed transac-
tions, management, load balancing, and fault tolerance.

Application developers using XML and Java, who have no
particular .NET- or CORBA-like experience, will particularly ap-
preciate the e-business platform. With its ability to expose exist-
ing back-end applications and other enterprise resources as
services, it will ease the transition into services-based architec-
tures and portals.

No More Status Quo
The Internet changes everything. Organizations are rapidly gravi-
tating to enterprise portals that become the vehicle by which they
expose enterprise processes to customers and partners at the
network edge. Enterprise portals will be built and deployed in a
new kind of container, a portal server. Portal servers will provide
developers with business logic, application integration, and portal
access in a controlled development and deployment environment.
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Executing in these environments will be composite applica-
tions that conform to a services-based architecture. In these ap-
plications, both new components and existing applications will
present themselves according the services they can provide. De-
velopers will work to assemble the services they require to meet a
particular composite application need. Finally, underlying all this
will be an XML-native e-business platform, providing a standards-
based infrastructure and a set of enterprise services for all the
layers and devices above it.
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With Biri Singh

A Value Chain Approach
The emergence in the past several years of B2B marketplaces has
led to widespread speculation on their eventual impact as entities
for conducting business. The true value of a B2B marketplace lies
in its ability to integrate with and capitalize on the value chain of
a particular industry or defined market – meaning it must en-
hance the existing structure and processes of the market that it
serves. As businesses seek new ways to create and manage their
processes, B2B marketplaces offer the potential of cost savings
and new revenue opportunities.

The most beneficial solutions are ones that focus on integrat-
ing the entire value chain (both supply and demand) while lever-
aging past investments in technology. These solutions will im-
prove processes related to sourcing, manufacturing, and selling –
benefiting all areas of the value chain. They will integrate suppli-
ers and buyers with the supply chain and incorporate purchasing
and selling processes with public and private marketplaces.

Current solutions are marked by an inability to communicate
easily across and between departments and systems. This leads
to problems such as inefficient product development, significant
manual intervention with the systems, and low customer reten-
tion. These problems stem from:

• Lack of an approach by solutions providers to solve problems
of the enterprise as a whole

• Lack of tools to allow for all types of buying and selling, in-
cluding multi-parameter negotiation, auction, reverse auction,
RFP, RFQ, bid/ask, etc.

• Lack of a platform to facilitate integration to legacy systems
and best-of-breed components that increase the efficiency of
the entire organization

• Outdated technology or technology that does not conform to
technical standards, thus increasing the effort to install and
maintain the systems

Efforts to address these problems with ERP, CRM, and SCM
systems have solved pieces of the problem, but they fail to ad-
dress these root causes. The benefits of online B2B e-commerce
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lie well beyond simply procurement and automated customer re-
lationship management; they come from better collaboration, in-
creased sales, and reduced expenses throughout the entire value
chain. The ability to participate in B2B marketplaces, both public
and private, will allow companies to eliminate inefficiencies in the
value chain thereby better managing current business and cre-
ating new business opportunities.

Value Chain – Pain Points and Opportunities
The value chain refers to the process companies go through to
source, manufacture and sell their products and services, adding
value to the raw materials (or inputs) to deliver a needed good or
service to the marketplace.

Source refers to the processes required to locate vendors, deter-
mine products and prices available, purchase the products and
receive them into the company.

Manufacture refers to the processes required to turn the inputs
into the value-added outputs the company is going to sell.

Sell refers to the processes required to market, sell and deliver
the goods and services.

The value chain is often marked by inefficiencies and discon-
nects that increase the expenses and reduce the revenue for a
company, thereby preventing it from recognizing the maximum
value for its shareholders. What is required is a single platform
that can integrate business systems and processes to enhance
the existing value proposition of a company, enabling it to con-
tinue to grow into the future. This integrated solution would:
• Automate and facilitate off-line relationships
• Enable the company to take advantage of the benefits of pub-

lic and private B2B marketplaces
• Preserve the value proposition of the company
• Decrease internal IT costs while providing a scalable, flexible

solution
• Reduce administrative costs by 50% - 70%1

• Significantly improve processes while reducing inventory
• Reduce expenses while increasing revenue.
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Building B2B Marketplace Strategy
As companies seek to develop a B2B marketplace strategy, several
issues must be addressed. At a minimum, the strategy must in-
clude a vision, a flexible architecture plan, and an understanding
of what defines success. Key decisions must be made around
building or participating in a marketplace, taking existing off-line
relationships into an on-line environment, and assessing poten-
tial channel conflicts arising from this new level of customer ac-
cess, to name a few.

The steps to create the strategy that an enterprise must con-
sider include:
Decide how to participate. First, consider the type of B2B mar-
ketplace that is right for the enterprise. This decision is driven by
business and competitive strategy. B2B Marketplaces represent
another channel for doing business, on both the sourcing and
selling sides of the value chain. Hence, the enterprise should ap-
ply evaluation criteria and metrics similar to those utilized to de-
fine the organization’s approach to other channels. As a result,
the B2B marketplace decision should represent the perspectives
of all relevant stakeholders within the organization.
Build on an open platform. No matter what B2B marketplace
format is selected, it is clear that building on an open, scalable,
standards-based platform is paramount. It positions the enter-
prise to promptly respond to ever-evolving function, feature and
technical requirements ―ultimately helping the enterprise main-
tain its competitive advantage.
Leverage existing infrastructure investments. The long-term
benefits of a B2B marketplace go far beyond trading. The enter-
prise must think about the ultimate integration of existing SCM,
ERP and CRM systems into the B2B marketplace infrastructure.
Ideally, functions such as ordering, service request tracking, in-
ventory checking, transaction monitoring, and payment process-
ing should all be included and therefore planned for as part of the
strategy. While the integration will take time, it is important to
recognize the competitive advantages of this approach and plan
for it today.
Consider the buy-side implications. It’s not just about getting
the cheapest price ―B2B Marketplaces represent a host of benefits
in addition to attractive pricing. While it is true that in some
cases (e.g., commodity products) B2B marketplaces may drive
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prices down, participants also benefit from the opportunity to
trade based on other factors such as delivery time, service, sup-
port and quantity. In addition, they provide a tremendous op-
portunity for process-related cost savings and online collabora-
tion for product development and supply chain management,
which build upon already strong relationships.
Consider the sell-side implications. B2B Marketplaces create
opportunities to de-commoditize products ―B2B marketplaces are
essentially new playing fields, where differing levels of value
added services (such as delivery timing, shipping types, quantity
categories, and service agreements) are now associated with
commodities. These services allow vendors to differentiate them-
selves and de-commoditize their offerings, generating greater
value.

B2B Marketplaces can reduce cost of sales and distribution
―B2B Marketplaces are essentially a new distribution channel for
suppliers. Utilized effectively, they can reduce the cost of sales
and distribution, improving margins.
Know the competitive landscape. Before an enterprise builds a
B2B marketplace or selects a B2B marketplace to participate in,
it is imperative that a thorough analysis of the competition be
performed. A thoughtful approach to examining the competitive
landscape will provide the enterprise with needed perspective on
its B2B marketplace position.
Establish success metrics. The ultimate goal of B2B market-
place participation is to increase revenue and decrease costs, by
leveraging the host of new opportunities created by B2B market-
places. Prior to launching a B2B marketplace, the enterprise
manager must define some parameters for measuring achieve-
ment.
Build the case for the B2B marketplace. With a clear picture of
the current B2B marketplace landscape, the enterprise can begin
to build a B2B marketplace plan. Below is a basic checklist for
enterprise managers to follow when developing a B2B market-
place strategy.
Conduct a competitive review to determine:
• What are competitors doing in this space?
• Which B2B marketplace formats have they selected and why?
• Are these formats successful?
• How long will that success continue?
• What impact the competition’s presence will have on your

business?
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Define your strategic positioning.
• What results do you want the B2B marketplace to deliver

(e.g., expand supplier base, streamline supply chain or access
new trading opportunities)?

• What position do you want to take in the B2B marketplace
landscape?

Select market model(s).
• What B2B marketplace format or combination of formats best

meets your objectives?
• What kind of flexibility do you require to adjust for market

changes?
Define B2B marketplace development parameters. Parameters
include objectives, scope, timing, expected results and associated
cost.
Establish success metrics. Measure the performance of your
B2B marketplace initiatives by monitoring specific indicators of
success.
Budget. Define the budget for development and maintenance,
tying investments to expected returns.
Build. Leverage existing technology to develop a B2B market-
place. Utilize best practices information and proven B2B market-
place technologies available today.
Launch and Evaluate. Continuously evaluate performance and
adjust success metrics as the market matures and changes.

Technology Considerations
Behind B2B Marketplaces
One of the difficulties in conducting business online is the ability
to translate offline business processes into terms that a computer
can understand and execute. Using procurement as an example,
automation has been applied to the process in many enterprises,
but it is often inefficient. People use procurement software with-
out really knowing how the online procurement process works or
how the software was configured to function. When a user inter-
acts with a procurement system, he or she must conform to the
way the system works, since the system rarely functions in pre-
cisely the same way the business has traditionally worked. Es-
sentially, when seeking to transform traditional business prac-
tices into online processes, there is a disconnect between the
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system and the user who has the domain knowledge of the busi-
ness.

When businesses change, business processes like procure-
ment must also change. However, given the way software exists
today, businesses can only change up to the point that the soft-
ware allows – which, typically, isn’t very much. Users are there-
fore constrained to work the way the software has been devel-
oped. The common solution to this problem has been to extend
the life of the software by piecing it together with other software to
accommodate the new requirements, but this solution is not ele-
gant, and often further convolutes already confusing user proc-
esses.

Rather than design software that simply meets current busi-
ness requirements, enterprises must use a more forward-focused
approach, and demand a design strategy that builds in flexibility
to accommodate change as business needs change and technolo-
gies advance.

Delving into the technical aspects of a B2B marketplace, it
becomes apparent that two primary areas need to be addressed
―the domain knowledge and the enabling, through technology, of
behaviors based on that domain knowledge. The enabling aspect
requires a “knowledge engine,” which is discussed in greater de-
tail later in this chapter. Many of today’s applications simply ad-
dress the automation of business processes and don’t take the
context of the process into consideration. A much larger issue,
however, is how to allow B2B marketplaces to have an under-
standing of the products and services being exchanged and the
attributes that represent them. In other words, the system has no
concept of what constitutes domain knowledge, so it cannot dif-
ferentiate between the terms used in a petroleum exchange as
compared to those used in a shipping exchange. Although the
domain knowledge of each of these B2B marketplaces differs
drastically, the application of the domain knowledge and the ena-
bling of behaviors based on that domain knowledge are very
similar in successful public and private marketplaces.

Recognizing these critical design shortcomings in the e-
business software available today, it is worth examining the
causes of these problems, and suggesting design improvements,
which can result in a dynamic, adaptive software foundation that
can resolve these issues.  The discussion will examine 1) the con-
cept of domain knowledge and how it can be expressed and un-
derstood by computers, 2) the importance of following standards
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as a way to provide for an evolutionary transition into the future,
and 3) how logically combining the two can result in a fully flexi-
ble environment which conforms to any business model.

A New Model-based Approach
to e-Business Platforms
Domain Knowledge. Domain knowledge constitutes every facet of
a business ―products, customers, suppliers and the rules and
relationships that govern how they interact with one another.
Domain knowledge includes a full understanding of what takes
place when a buyer sends a purchase order and a supplier sends
an invoice. It is the entire collection of structured information
that is passed back and forth between businesses and the busi-
ness rules that are enforced during the transfer of that informa-
tion.

In the traditional business enterprise, this domain knowledge
is the collective experience and intelligence of the business’ em-
ployees. It includes that information that is documented in the
form of policies and procedures or best practices, that which ex-
ists in the form of repetitive, daily tasks and routines, and that
knowledge which exists only in the minds of experienced workers.
Because domain knowledge is so widespread, considerable effort
is required to consolidate it and translate it into information the
automated system can use. Inside a B2B marketplace, domain
knowledge is expressed as market rules and terminology, and the
relationships between those terms that drive B2B marketplace
transactions.

Within a B2B marketplace, there are many categories of do-
main knowledge which must be defined in order for the system to
replicate offline business processes online; including, but not
limited to, products, participants and market behavior in the in-
dustry.
• Products and Services –each product or service being ex-

changed must be described concisely, using attributes that
fully define each item and differentiate it from other offerings.

• Participants –the traders, buyers and sellers, and any other
users, including the market makers and administrators, must
be fully defined and differentiated.

• Market Terms –business transactions that are central to the
market, such as invoices, purchase orders and shipping or-
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ders, must be defined in terms of the behavior that must take
place to complete each transaction.
Encapsulating and defining domain knowledge inside the

system requires an understanding of the concepts of taxonomy
and ontology. Webster’s Dictionary includes this definition of tax-
onomy:

taxonomy \Tax*on"o*my\ (-m[y^]), n. The laws or principles of
classification.

In the context of a B2B marketplace, the term taxonomy re-
fers to the attributes of the goods and services that are being ex-
changed. For example, the taxonomy of a brick would be size,
shape, color and weight. For a trader, the taxonomy may be
name, telephone number and address. The taxonomy is just one
element of domain knowledge.

Additionally, the products, participants and market terms re-
quire a categorization of attributes; that is, a way to represent
each component and the relationships between components.

Webster’s definition of ontology is:

ontology \On*tol"o*gy\, n. That department of the science of
metaphysics, which investigates and explains the nature and es-
sential properties and relations of all beings, as such, or the prin-
ciples and causes of being.

For the purpose of building a B2B marketplace, the ontology
defines the relationship between the attributes. It describes how
the taxonomy is applied, so that the information can be utilized
by processes such as workflow, matching and optimization.

This information is derived from the structure of the business
model and from the business itself. For instance, a purchase or-
der has specific attributes or contents, such as purchase order
number and date. Similarly, each product included in the pur-
chase order has its own attributes, such as color and size. Fi-
nally, the market participants that create or accept the purchase
order have attributes associated with them, such as name and
telephone number. These attributes are associated with each
component in an agreed upon format. When represented collec-
tively, these components and attributes form a logical structure
that can be translated into terms software can use. Standards
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exist that can optimize the translation of this domain knowledge
into electronic data, and these standards apply throughout the
entire system including at the granular level. These standards are
discussed in greater detail later in this chapter.

Thus, the critical information for these components ―products
and services, participants and terminology ― is captured within a
taxonomy and an ontology to create the main body of the busi-
nesses domain knowledge:

Taxonomy + Ontology = Domain Knowledge

But there is a final aspect of domain knowledge, which has
not yet been addressed ― the business rules that govern the way
business is conducted in an organization and within a B2B mar-
ketplace. Declaring and enforcing these rules is a challenge, but
nonetheless a very important part of the B2B marketplace equa-
tion. The ultimate goal is to define business rules in such a way
that they can be ‘combined’ with the basic domain knowledge and
implemented wholly in a single equation. In this way, all domain
knowledge, products and services, participants and market terms
along with business rules, can be expressed in a universal format
and utilized simultaneously in a transparent manner as shown in
Figure 1.

Figure 1. Domain Knowledge Generated into a
Universal Representation

Business Behavior. What differentiates industries, and the com-
panies within those industries? At the most fundamental level, it
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is the domain knowledge, including the business rules, that de-
fine and govern how these businesses operate. By capturing this
domain knowledge electronically, a company can provide for flexi-
bility and efficiency as the business grows and changes. But how
can this be automated when each market and business works
differently?

With the concepts of taxonomy and ontology in mind, we turn
our focus to the behavior part of the equation. If a knowledge en-
gine could be developed for various behaviors, and those engines
designed to function based upon the domain knowledge stored in
the environment, then the software would react differently ac-
cording to the information available in the knowledge repository as
illustrated in Figure 2.

Domain Knowledge + Knowledge Engine = Desired Results

Figure 2. Domain Knowledge Transformed by
Knowledge Engines
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If the domain knowledge is expressed in a universal format
understood by the knowledge engines, then different engines can
be called on at any point in a given business process in order to
obtain the desired behavior. These engines correspond to distinct
areas of functionality, such as satisfaction, optimization and
workflow.

Likewise, domain knowledge could change from business to
business, but the same knowledge engines can perform their
tasks regardless of business or industry. For example, if a com-
pany operates a public or private home builder’s supply market-
place and it decided to add steel products to its current wood of-
ferings, the company could update the domain knowledge re-
pository, without making changes to the knowledge engines. And
as the business requirements change, knowledge engines could
be substituted without altering the domain knowledge. The two
aspects of the online business remain separate, although they
work together to accomplish the business functions desired.

The key here is that the domain knowledge and the knowledge
engine, which acts upon the domain knowledge to deliver the ex-
pected behavior, are stored separately in the run-time environ-
ment. In this way, the same software can be used across every
industry and still work as it should based on that business’ or
industry’s needs. This is a very different concept from conven-
tional systems, where the domain knowledge and behavior are
laced together in a program or in a single business object, re-
quiring a custom approach for every business and every industry.

A New Approach. It is possible to build a system to meet the
needs of a specific marketplace that contains both the domain
knowledge and behavior embedded through programming. How-
ever, such a system would not be easily extended. Any small
change in the domain knowledge would require an intense sys-
tem-wide modification to alter the information and all objects that
initiate actions based on that changing information.

However, by physically separating the domain knowledge from
the behavior components (knowledge engine) of the system, either
can be changed without impacting the other. Changes required to
the domain knowledge would not necessitate modifications to the
knowledge engine. To change the behavior of the environment,
the knowledge engine could be substituted or updated, without
impacting the domain knowledge. By designing the system in this
way, the software is also made extensible to other industries and
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businesses, because it is no longer “hard coded” for one business
environment.

Standards. The conformance to industry-accepted standards is
one additional ingredient essential to this new model of applica-
tion development. The good news is that the software industry
has recognized the need for standards and many new standards
are being developed for digital commerce. Unfortunately, a great
deal of overlap and confusion exists due to the emergence of so
many different standards.

Over time, we expect a few superior standards to become
dominant. While no one can predict with complete accuracy how
technology will evolve, recognizing the necessity for industry-
accepted standards will result in smart decisions today, mini-
mizing difficulties tomorrow. It is important to research and iden-
tify leading technological standards to ensure a competitive ad-
vantage in the future, and to avoid becoming constrained by a
process or technology that will be obsolete down the road.

Some examples of today’s dominant standards include:
• XML ― Extensible Markup Language ― A flexible way to create

common information formats and share both the format and
the data on the Internet, intranets, and elsewhere

• RosettaNet ― XML-based vocabulary for the exchange of elec-
tronics domain knowledge

• WfMC ― Workflow Management Coalition – Standard for soft-
ware terminology, interoperability and connectivity between
workflow products.

• BTP ― Business Transaction Protocol – Standard for collabo-
rative information

• BPML ― Business Process Modeling Language - A meta-
language for the modeling of business processes, providing an
abstracted execution model for collaborative and transactional
business processes based on the concept of a transactional fi-
nite-state machine.
A quick examination of programming languages reveals that,

while many are in use today, only Java meets the true require-
ments for new, Internet-based applications. Advanced applica-
tions do more than use the Net as a communications protocol.
They require the Internet as a truly global, distributed computing
environment in which to operate. Within Java, J2EE is the most
stringent standard available for enterprise-level software in a dis-
tributed environment. J2EE was developed with native constructs
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specifically for the Internet, and is recognized throughout the in-
dustry as the standard programming language for a heterogene-
ous environment.

From a B2B marketplace perspective, the following recom-
mendations can be made:
• XML is currently the best format available for data, since it

contains not only the data itself, but also the format for its
representation. It should be used to capture domain knowl-
edge.

• J2EE is the most adopted Java standard for enterprise-level
software in a distributed environment. It should be used to
develop knowledge engines.
Today’s standards are not all-encompassing. They are typi-

cally technological standards for data format and communication,
not semantics or domain knowledge. By combining technological
and semantic standards, solutions become extensible to any
specifiable area of business. In the end, there will be a standards
“ripple effect,” with additional standards being developed for spe-
cific, new purposes.

How to Implement The New-Model
in a B2B Marketplace
The concepts of separating business knowledge and business be-
havior allow for greater flexibility and extensibility. They can be
applied to a B2B marketplace in the following manner.

Market Dictionary. Domain knowledge can be captured and
stored in a Market Dictionary, an XML-based document where
the B2B marketplace operator, either public or private, creates a
set of core descriptions that include every parameter unique to
the B2B marketplace ―every product, attribute, user, order, of-
fering, transaction and match. The Market Dictionary also con-
tains the business rules that govern the transaction activity
within a B2B marketplace.

By using a Market Dictionary, the B2B marketplace operator
has enormous flexibility to edit, extend and customize the domain
knowledge according to the specific needs of the enterprise or in-
dustry. This ensures that business rules do not have to be hard
coded into the application; rather, the application references the
Market Dictionary, which is easily amended and expanded. As a
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B2B marketplace grows and adds new products, services and
participants, the Market Dictionary will support this growth and
continue to provide a seamless integration.

Universal Business Objects. Under the conventional model of
development, creating the business logic in business objects is a
labor intensive process. Most often today, domain knowledge is
captured by creating business objects for core business function-
ality and extending those objects for each specific environment,
which requires additional programming. A high-level business
object is created to represent a product and for each business or
industry, new business objects are created to represent each spe-
cific domain or business process.

For each separate implementation, a business object would be
extended to represent the correct product attributes. This is a
relatively simple task for indirect procurement goods, such as of-
fice supplies, but much more difficult for direct procurement
products, since they are more specific and sometimes configur-
able. For example, a #2 pencil can vary only slightly from its core
representation to a specific need in a given industry. It is a simple
product, and very few of its attributes are open to change. How-
ever, across industries, most products are extremely different,
and product attributes vary widely. Very few products would
overlap the steel industry and the food industry, for example, so
every core representation is new and different. At this point, ex-
tending core business objects to meet the needs of these very dif-
ferent industries would become extremely time consuming to de-
velop and to maintain.

A better method of implementation is to automatically gener-
ate these business objects with the domain knowledge and busi-
ness rules contained in the Market Dictionary. This approach can
make the system simpler to develop and to change. The XML
document(s) from the Market Dictionary can be used as the input
data to automatically create the entire set of required business
objects, meaning that the same core systems could be used for
steel, food, petroleum or even services. The industry or type of
business does not affect the functionality of the software.

When changes or additions to the Market Dictionary are com-
pleted, new or updated business objects are automatically gener-
ated, making the new information and business rules available
throughout the system. No hard coding is required. This process
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makes it much easier to manage a developing or growing market-
place.

What facilitates this process? A Business Object Generator
with the intelligence to create the required objects, whether they
are static, like products, or dynamic, like business rules, to en-
force trader spending limits. The resulting system is not “static”
or “pre-defined.” Rather, the Business Object Generator creates a
dynamic, adaptive environment that allows changes to be propa-
gated automatically throughout a B2B marketplace.

Figure 3 illustrates how the Market Dictionary feeds the Busi-
ness Object Generator, which in turn creates the required busi-
ness objects. The Market Dictionary defines business objects ac-
cording to increasingly specific parameters. An example of a
business object, a laser printer, is outlined below. The printer at-
tributes are defined and stored in the Market Dictionary.

Figure 3. Market Dictionary and
Business Object Generator

The object is categorized by attributes such as market_type
“Printer,” attribute name “resolution,” type “integer,” mar-
ket_types name “Laser Printer,” and so on. Once the attributes
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are set, the B2B marketplace operator can set up constraints to
further define the business object. All printers have a certain
resolution, which can be represented by a number. In this case,
Laser Printer is a type of printer. The laser printer in this example
allows for two types of paper and therefore has constraint values
of “A4” and “Letter” assigned to it. Notice that at each successive
level, a more specific criterion, in the form of a constraint or at-
tribute, is set for the business object.

The actual business object is created at runtime. Once the
business object is defined according to the rules of the B2B mar-
ketplace, it has all of the required technical characteristics of
CRUD – create, retrieve, update and delete – and therefore can be
used in the generation of queries. This would allow users to per-
form queries, such as a search for all laser printers that accom-
modate A4 paper. Business objects can also be saved for future
use.

Knowledge Engines. To this point, we have covered the concept
of domain knowledge, and have shown how it can be captured in
the Market Dictionary and automatically converted into a univer-
sal format as Java business objects. This allows both the market
terms and business rules to be processed by a knowledge engine,
which emulates the desired business model.

In business, this process is applied in scenarios where the
B2B marketplace is the core business model, and a transaction
engine is the core application of the B2B marketplace. We can
follow the business process external to the software and peer into
the transaction engine to see how the desired results are carried
out.

Constraint-based Satisfaction Engine. By their nature, B2B
Marketplaces are constraint-based satisfaction mechanisms. This
means that the suppliers who have offerings to sell and buyers
who desire to make purchases have certain constraints which
must be satisfied in order for a purchase agreement to take place.

Using a building supplies marketplace as an example, let’s
suppose that the attributes for products to be exchanged are
those listed in Figure 5.

Attribute 1: Building Supplies
Attribute 2: Wood
Attribute 3: Ply Wood, Particle Board
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Attribute 4: 4x8 sheet-½”, 4x8 sheet- ¾”, 4x8 sheet-1”
Attribute 5: Price
Attribute 6: Quantity

Figure 5: Sample Attributes From a
Building Supplies Market Dictionary

A supplier may come into the marketplace and want to sell
sheets of ¾” plywood for at least $15 per sheet to a pre-approved
list of buyers, in minimum quantities of 500 pieces. The con-
straints from this sell offering include the combination of Build-
ing Supplies, Wood, Plywood, ¾” sheet, Price and Quantity where
Price is $15 or greater and Quantity is 500 or greater.

A buyer from the pre-approved list may be willing to buy the
product with those attributes from an exchange, auction or nego-
tiation provided that Price is no more than $16.25 and the sup-
plier has 500 pieces. The constraints from this buy offering in-
clude the combination of Building Supplies, Wood, Plywood, ¾”
sheet, Price and Quantity where Price is $16.25 or less and
Quantity is 500 or greater.

Furthermore, if the B2B marketplace is a public exchange, the
market operator may wish to impose a constraint that only orders
that have a total value of at least $5,000 are filled. This constraint
is configured prior to any offerings in the marketplace, but is en-
forced at the time of the matching.

Across the B2B marketplace, we have product attributes and
business rules that encompass the participating entities in the
B2B marketplace, the buyer, the supplier and potentially a mar-
ket maker. These rules are enforced within the constraint-based
satisfaction engine. Once the sell offering has been made in this
scenario, the engine determines all of the matches that satisfy the
constraints and returns the applicable results.

Another way constraints are used is to emulate the various
types of transactional mechanisms, such as fixed price, auction,
reverse auction, RFQ/RFP, bid/ask and exchange. If a supplier
wants to sell products or services through an auction2, he simply
submits the offering as an auction. The same engine will handle
the process, but to set up conditions that are appropriate for an
auction, it will apply a constraint on time. For example, it could
set a five (5) day limit on the transaction, and award the transac-
tion to the buyer with the highest priced entry. For a catalog3, the
supplier places a constraint on the price. And for an exchange, a
real time matching of the requested attributes determines when
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transactions between buyer and seller can be fulfilled. Price, in
this situation, would be an attribute, but it would be open to ne-
gotiation.

Simplicity is the key to this model. Regardless of the trading
mechanism being implemented for each transaction, the under-
lying components ―the satisfaction engine (knowledge engine)
and the product attributes (domain knowledge)― exist once. The
same software is used to deliver multiple transaction types, and
requires only a modification of the rules of the transaction to
emulate the desired behavior of diverse types of trading mecha-
nisms. This is a completely different concept compared to systems
that require separate software applications for each type of trad-
ing mechanism. The following scenario illustrates this point.

A buyer wants to conduct a reverse auction4 for a product,
but desires to directly negotiate with the three lowest bidders. To
accomplish this, most systems would require two different soft-
ware applications, one for reverse auction and one for direct ne-
gotiation, or one package that has two underlying modules, one
for each task. In either case, the buyer would be required to first
initiate a reverse auction for the desired product, and then, with
the field of potential suppliers narrowed to three, end that trans-
action and create a direct negotiation with each of the three sup-
pliers. Even if the processes are integrated, meaning multiple
modules in the same system handle each part of the transaction,
a transformation of the data and business rules would be re-
quired in order to complete the transaction.

However, using the new approach described in this chapter,
where the domain knowledge is separate from the knowledge en-
gine, the domain knowledge remains in its universal format
throughout the transaction lifecycle, allowing for the process to be
automated, and allowing it to occur as one core transaction. This
eases the burden on the users and streamlines the transaction,
making the market more efficient. If a solution is based on con-
straints applied to the same underlying data, one transaction
would accommodate the user’s requirements, which shift as the
transaction lifecycle progresses.

Here’s how the process works. First, the buyer initiates a re-
verse auction negotiation, making it available to the open market
or a subset of the open market for a specified amount of time.
Once the lowest three bidders are identified in that time period,
the transaction can continue, but shifts to a direct negotiation
until the final supplier is selected. Constraints in this scenario
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include the initial time limit during the reverse auction, and any
constraints the buyer placed on the offers of the final three sup-
pliers to direct negotiations with them.

Conclusion
Successful B2B marketplaces will be defined by their ability to
address the complete value chain and adapt to change. As com-
panies define their B2B marketplace strategies, they should cre-
ate their plans and select software that not only meets today’s
business needs, but also future business requirements, evolving
business models and an ever-changing technological landscape.
The software framework described in this chapter ensures that
current and future investments in marketplace software can be
leveraged as offline business processes are moved online, as well
as when business requirements and marketplace models change,
which they certainly will.
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With Scott Blackburn

The Promise and Challenge of
Business Integration
There is no longer any doubt that the Internet is reshaping the
business landscape. Over 92% of CEOs and members of top
management agree that the Internet is profoundly transforming
the global marketplace. They also agree that tremendous com-
petitive advantages will belong to those companies that are quick
to harness the power of the Internet to facilitate business proc-
esses.  The vision is dramatic and exciting ―businesses ex-
changing mission-critical information in real time, with trading
partners around the world, over every conceivable network, in-
cluding value added networks (VANs), wide area networks
(WANs), virtual private networks (VPNs), and the Internet.

Information integration within companies and across trading
communities will reduce costs and radically boost productivity.
Real-time information flow will allow companies to respond
quickly to the movements of a highly demanding global market-
place. With the Internet incorporated into a network strategy,
companies will be able to expand their networks rapidly to en-
compass new partners, new customers and new markets.

Creators of B2B trading exchanges, whether they are a dot-
com startup, an industry consortium or just a single company,
face similar growth paths. Whether the service is a closed network
such as a buying consortium or an open-to-all online market-
place, the goal is the ability to host real-time, completely secure,
automated business processes. These new ways of performing
common business processes, such as placing an order or tracking
a document can be made manageable and reportable end to end
across entire value chains.

Achieving the benefits of B2B trading exchanges, however, is
not as easy as it may seem at first glance. Chris Pacitti, venture
capitalist at Austin Ventures, explains that the magic does not
just happen, “Everybody thought you could throw up these ex-
changes and they'd work flawlessly. But it's difficult to link with
manufacturers and the buy side, so the better ones have to figure
out how to crack the code.”

Building and managing exchanges that truly add value de-
pends upon how easily, swiftly and securely, private information
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can be exchanged ― and how scalable the facility is in this regard.
Many first generation e-markets ignored this requirement until it
was too late.

Unlike B2C commerce, B2B relies on complex applications to
run the business. Configuring supply and purchase applications
to operate without human intervention requires an extremely high
level of integration of buy and sell side systems with back office
management systems including order fulfillment processes, sup-
ply chain management, logistics, invoicing and reconciliation.

Data needs to be translated into the correct formats for the
systems of the multiple participants and passed seamlessly and
securely. Business processes of the participants must be aligned.
For example, PC resellers must maintain different product return
procedures for each distributor or direct manufacturer with
whom they do business. In order for more and more commerce to
take place electronically between companies, one would think
that businesses need to agree not only on standard data formats
and interfaces between computer systems, but also on common
processes to achieve common business outcomes. Due to the
ever-increasing number of standards and new technologies, there
will be no complete agreement.

Of course integration is already the nightmare of IT depart-
ments across the world. According to the British research organi-
zation, Ovum, many organizations estimate that 30 to 40 per cent
of IT budgets are eaten up creating integration interfaces, proto-
cols and other procedures to link various systems. Moreover, the
code referred to in the Ovum report refers in the most part to
software that is written within companies, for use behind the
firewall, where process change and IT standardization come un-
der the control of a single management team.

Business-to-business commerce, on the other hand, requires
integration between companies. The parties in a trading commu-
nity ― all of whom will no doubt have implemented systems dif-
ferently ― need to agree on common ground for integrating their
disparate technologies and information systems.

The alternative is for each organization to develop different
means of communication with each trading partner, a massive
duplication that will consume skills, resources and precious time.
As more and more participants join the exchange with more in-
compatible systems and data formats, the complexity multiplies.

Aberdeen Group analyst David Alshuler elaborates, “All the
diversity inside the firewall grows geometrically when you add
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trading partners. Integration is the dirty back end of all e-
business.”

Companies need to build strong digital relationships with
their suppliers, trading partners and B2B marketplaces. But
while it is easy to determine the business case, executing a busi-
ness-to-business digital strategy is a daunting challenge. The
mantra is integration, integration and integration  ― integration of
data, integration of business processes, integration of workflows,
integration of computer applications, and integration with legacy
systems of the company and those of suppliers and trading part-
ners.

The implementation of business process integration (BPI)
systems is one of the major goals of organizations in all sectors as
companies strive to create stronger links with all of the other or-
ganizations in their value chains. Business-to-business integra-
tion must be "any-to-any" ―any kind of data, shared across any
application, or hardware platform. BPI systems must tie into ex-
isting infrastructure environments including electronic data in-
terchange (EDI), enterprise resource planning (ERP) and supply
chain management (SCM).  They must handle greater volumes of
business-critical data across an ever-widening trading commu-
nity. Legacy systems alone are a monumental challenge as com-
panies need to continue to support their existing intranets and
extranets as well as new Internet commerce systems. A company
must manage its intranets, extranets and Internet connections
simultaneously, inside and outside its firewall. Sound compli-
cated? It is.

To take on the challenge of business process integration,
companies need a secure and reliable integration infrastructure
for mission-critical commerce applications.  The infrastructure
must provide for the transparent exchange of information with
suppliers, trading partners and customers. It must reliably and
securely exchange data internally and externally via the Internet
or other networks. It must allow end-to-end integration, and pro-
vide message delivery across multiple systems that may be appli-
cations, databases, clients or servers. The infrastructure must
respond to high demand with scalable processing power and net-
working bandwidth. The infrastructure must serve as the inte-
grator, transformation engine, and transaction infrastructure for
both digital market makers and traditional brick-and-mortar
businesses that want to leverage the Internet for mission-critical
commerce.
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Because guaranteed delivery of messages is absolutely criti-
cal, the heart of the infrastructure must consist of an industrial
strength messaging backbone with the capability to adapt to a
variety of reporting subsystems, data encryption and authentica-
tion tools. Because the business events that trigger action in
digital commerce are delivered to the participants as messages,
Message Oriented Middleware (MOM) is essential for providing the
quality of service needed in B2B communications.

The digital marketplace's complex trading environment is
flooded by events that generate messages that, in turn, drive
transactions. For example, the arrival of a file might require a
batch job to run, while the arrival of a message might trigger a
database transaction. Another example, the arrival of a form via
the Web, might result in accessing an application and delivering a
reply in the form of a pager or e-mail message. The infrastructure
must synthesize and process events by defining and managing
the business processes that need to be activated when certain
events occur. Only by being able to handle numerous types of
business events, can effective and comprehensive integration oc-
cur. What is needed is a comprehensive infrastructure that deliv-
ers total business event management as shown in the figure be-
low.

Business Event Management
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XML and Standards: Necessary but Not Sufficient
The eXtensible Markup Language (XML) holds great promise for
creating a business language understood across the Internet.
XML is a meta-language, a language for defining other languages.
Several XML "vocabularies" have been defined as standards in
many industries. Each vocabulary represents a set of messages
that make up business conversations to initiate and consummate
business transactions. Examples of these vocabularies include
cXML and ebXML.

One high level XML standard goes beyond industry vocabu-
laries and sets forth a specification for Universal Description, Dis-
covery and Integration (UDDI). If successful, UDDI will enable
companies to find each other on the Internet and understand how
to do business together both at the personal level and the soft-
ware level. According to the UDDI organization, UDDI's aim is to
allow anyone to discover businesses worldwide that offer the ex-
act products and services needed. Companies will register the
products and services they offer for others to discover. UDDI is
also a building block that will enable businesses to quickly, easily
and dynamically find and transact business with one another
using their preferred applications.

UDDI will help business partners find each other, communi-
cate what it is that they do and what systems are used to drive
the business. Although UDDI provides a powerful standard for
helping business partners find each other, it does not go the final
step of providing the technology to actually conduct business.

In its current form UDDI does not provide a transaction en-
gine capable of any-to-any integration. For firms to reap the full
potential of UDDI’s standards, they must be able to integrate with
a variety of technology and software platforms. Otherwise what
remains is a powerful and compelling vision without the muscle
necessary for execution. Imagine the frustration of the architects
designing the Golden Gate Bridge if no one ever showed up with
steel and concrete. Standards are necessary but not sufficient. An
integration infrastructure is still needed so that companies can
plug in and participate in e-marketplaces and other business-to-
business exchanges without overhauling their existing software.
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A Comprehensive Integration Infrastructure
Most of the traditional file and data-transfer products of today do
not provide incremental and scalable solutions. They also fail to
provide a migration path to real-time, transaction-based distrib-
uted applications that will be deployed in the future.

Data-transfer mechanisms are usually limited to point-to-
point transfers of a single file or a series of files between one
source and one destination. In some instances, if a data transfer
fails at any point, the entire transfer session must be re-
established and started again. In most cases, no facility exists for
intelligent recovery, checkpoint restarting, load balancing or as-
sured delivery in the event of network or other system failures.
For information that is mission critical, "most of the time" per-
formance is not good enough.

Conventional data transfer solutions suffer from several per-
formance limitations. By and large, they are connection oriented,
they are not modular and they lack restart and recovery capabili-
ties. They also lack central monitoring and administration facili-
ties and provide limited workflow application integration.

A comprehensive business-to-business integration infra-
structure must include essential characteristics that are not
available with Internet technologies and protocols alone. These
characteristics allow corportions to offer their trading communi-
ties the full facilities needed to conduct business in real-time
across an entire supply chain.

Any-to-Any Data Translation and Transformation. An integra-
tion infrastructure includes data translation and transformation
services that permit communication between trading partners
using different standard or proprietary formats. For example, an
EDI purchase order from a buyer can be converted to an equiva-
lent XML document format suitable for a given supplier.

Connectionless Communication. The integration infrastructure
must operate independent of network or system resources. It
must not require the systems involved in the transfer of data to
be in active communication when data-transfer is initiated. As a
result, programs exchanging information do not have to be avail-
able at the same time. These asynchronous communication fa-
cilities are essential because a given participant in a value chain
cannot expect that all other participants' systems are available at
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all times. The real world of commerce simply does not work that
way.

Guaranteed Message Delivery. The integration infrastructure
must protect the enterprise against catastrophic data loss with
assured message delivery. The infrastructure must provide fail-
safe delivery of critical data by using either persistent messaging
or automated end-to-end recovery, even during network and sys-
tem-level failures. The infrastructure must use checkpoint restart
technology to automatically recover from network or system fail-
ures, thus eliminating the need to retransmit or reprocess entire
files. This saves time and reduces the burden on system and net-
work resources.

XML Standards Support. The integration infrastructure must
support a wide array of information formats including XML in or-
der to accommodate existing and emerging standards. XML is be-
coming the language of digital business and will become increas-
ingly important.  XML standards have already emerged in many
industries and cross-industry standards will be essential to the
networked e-marketplaces of the future.

End-to-End Business Process Management and Monitoring.
The integration infrastructure must enable the execution and
management of business processes across the supply chain,
monitoring transactions and business from events end to end,
while logging and reporting problems and exceptions.

Bullet Proof Security. The infrastructure must support mutual
authentication and encryption, and have the ability to support
non-repudiation through the use of public key technology.

Flexible Application Integration. The infrastructure must in-
clude software to streamline and automate data and application
integration across disparate hardware platforms and network
protocols. Custom and packaged application programming inter-
faces (APIs) must be adapted quickly to the infrastructure. This
allows a number of standard and proprietary data formats in-
cluding XML and EDI-based business objects to be transported
over the infrastructure. It must provide integration points for ac-
cessing data in databases, file systems and ERP systems.

High Performance Transport. Comprehensive compression
services are needed that can embed, multi-platform compression
technologies that conserve precious network bandwidth. The in-
frastructure must be capable of parallel operations so it can proc-
ess multiple data transfers simultaneously and broadcast data
(including multiple files) using multiple channels. It must permit
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dynamic routing to optimize network availability and overall per-
formance.

Reliablity and Scalablity. The infrastructure must be designed
so that it is robust and scalable. It must grow and adjust with
natural enterprise expansion, or with the consolidation resulting
from mergers, acquisitions and corporate re-engineering. Within
any of these environments, infrastructure services must be im-
plemented in single or multiple configurations, providing scal-
ability as throughput requirements grow. The architecture should
handle the integration needs of virtually any size or type of or-
ganization, handling peak and non-peak loads.

Auditability. The integration infrastructure must provide ex-
tensive audit trails for all activities for each host participating in
the transfer of information. Audit facilities allow administrators to
diagnose and perform analysis on anomalies that may arise dur-
ing the distribution of information.

Integration with Non-Internet Based Networks and Protocols.
The integration infrastructure must not be restricted to the Inter-
net. For example, it must enable truly global commerce by ac-
commodating existing EDI systems over value added networks. It
also must support alternative communications networks and
protocols, such as extranets, VPNs and WANs.

Service Management. Because the integration infrastructure
links a company to its entire trading community, the infrastruc-
ture must manage all the trading partner connections, as well as
data and business object mapping.

Infrastructure Implementation. The implementation of the in-
frastructure must meet or exceed the quality of service standards
employed in the internal networks of major corporations. These
typically include scalability, redundancy, disaster recovery and
high bandwidth availability.

These features combine to provide the managed network
services that organizations demand if they are to integrate their
information systems with those of their trading partners through-
out the supply chain. These are the critical components for any
company requiring a mission-critical infrastructure capable of
blending the best of the Internet with the best of legacy networks
already in use.
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Getting There
Companies wanting to implement an industrial-strength integra-
tion infrastructure need to analyze their requirements and inter-
nal capabilities. They can buy relevant software and build their
own infrastructure or they can turn to a managed infrastructure
service. The choices have significant consequences.

To date, companies engaging in business-to-business com-
merce have relied largely on VANs or other dedicated links han-
dling EDI transactions.  These traditional solutions continue to be
deployed in the market and for many companies will likely hold a
strategic role for years to come.  But these conventional outsour-
ced networks present significant challenges:
• By handling only limited kinds of business data, they contrib-

ute little to a reporting structure intended to provide a com-
prehensive view of business operations.

• Designed primarily for batch transactions, they offer little
support for the real-time business process integration that
will be essential in the digital marketplace.

• Their service and transaction costs will be viewed as more and
more expensive as the Internet emerges as a cost benchmark.

• They are relatively expensive and complex to implement
making it difficult to expand or change networks in response
to market shifts.

• Because of their high-end system requirements and relatively
high cost of compliance, they are generally inaccessible for
smaller trading partners.

Many new software products have been developed to integrate
disparate business systems over the Internet. Most of these point
solutions are web-centric, making them inadequate for the full
range of enterprise requirements:
• Few are designed to promote absolute business integrity and

operational scalability as the Internet begins to move a high
volume of “bet–your-business” data.

• They lack point-to-point connectivity, security, and reliability
features required for trusted, mission-critical integration.

• Most run over the Internet in native mode. Today’s Internet
cannot guarantee the security of the networks or the fulfill-
ment of high-volume business transactions.
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• They do not integrate with data from other networks, such as
VANs, WANs, and VPNs.  The ability to connect with multiple
networks is essential to trading communities that want to lev-
erage existing technology investments such as EDI.
Companies in the process of moving their critical data to the

Internet need an "industrial-strength" alternative to native Inter-
net message transport. Companies are naturally reluctant to rele-
gate their high-volume, mission-critical communications to the
Internet environment due to ongoing concerns over security and
reliability of message transport in this medium.

Consequently many turn to providers of electronic trading
networks (ETNs) for enhanced Internet-based network and mes-
saging services. As online trading networks expand their reach
and the number of Internet market makers continues to grow, so
will the need for managed trading services that allow organiza-
tions to reduce time to market and the overall development, de-
ployment, maintenance, and help desk costs associated with their
integration infrastructures.

Successful business-to-business trading communities will
lead to continuous streams of innovation. But along with each
new innovation comes the need for more and more sophisticated
integration among community participants. Having built an initial
foundation for high volume transaction capabilities and security,
a B2B community faces the new challenge of rapidly adding new
applications and services to further streamline participants' busi-
ness processes. With the support of a strong electronic trading
network, B2B communities can overcome the complexity and gain
proven and tested integration facilities to guarantee transaction
integrity regardless of the volume of transactions or complexity of
the trading community. Marketplaces, public or private, can move
swiftly to a position of high volume and tight integration, achiev-
ing sustainable competitive advantage.
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Providing Critical Information
to the Networked Economy
 
 Today’s supply chain consists of a complicated web of suppliers,
assemblers, shipping and logistic firms, sales and marketing
channels, third-party customer support firms, and other business
partners linked primarily through information networks and con-
tractual relationships. For these entities to work together effec-
tively, an infrastructure service is needed for collecting, analyzing,
and distributing information about transactions across the ex-
tended supply chain. “In-the-Net” analytics services can leverage
existing information networks to provide dynamic, holistic views
across the extended supply chain and allow users to “drill down”
into detailed analysis about supply chain activities.

 In-the-Net analytics services can simplify business reporting
and analysis by providing supply chain data on-demand from
within and outside the enterprise. The service detects supply
chain delays before they impact customer shipments, finds new
sources of supply on-the-fly across multiple vendors and market-
places, provides visibility into customer buying habits across
multiple distribution channels, and assists customer service staff
in pinpointing and acting on potential customer service problems.

 Because end-to-end supply chains are not owned by a single
enterprise, a trusted third party is needed for reconciling order,
shipment, and billing data among trading partners, helping to
prevent disagreements resulting from mismatched information.
Integrated on-demand information across the supply chain helps
businesses adapt quickly to market changes and new opportuni-
ties.

 The third party infrastructure service complements and ex-
tends the existing information networks of enterprises, value-
added networks (VANs), and private transaction networks that
need the business efficiency gains possible through improved
supply chain visibility.
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Businesses Need On-Demand Insight
into the Extended Supply Chain
 
 The extended supply chain provides an aggregate view of business
processes from both the demand and the supply side. A supply
chain links buyers, sellers and all of the intermediary and third
party business partners in a seamless but dynamic grouping.
This framework allows organizations to improve process trans-
parency and to get the right products to the right place at the
right time.

 Supply chains are rapidly evolving into complicated webs of
suppliers, assemblers, shipping and logistic firms, sales and
marketing channels, third-party customer support firms, and
other business partners, linked primarily by information net-
works and contractual relationships shown in Figure 1.

 

 
 Figure 1. The 21st Century Business Model:
A Complicated Flow of Goods and Materials

 
 Global communications and transportation networks have

taken proximity out of the business equation, allowing new effi-
ciencies:
• Businesses can sell to customers around the world.
• Materials, components, and services can be sourced from

wherever the best price and quality can be found.
• Just-in-time inventory practices and direct-to-customer

shipments are minimizing physical inventories.
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• Build-to-order manufacturing allows fine-tuned responsive-
ness to customer demand.

• At the same time, the increasing complexity and velocity of
the supply chain creates new problems:

• Accountability across numerous business partners becomes
harder to measure. (“Who dropped the ball? Who even
knows?”)

• Management’s view of business processes can become frag-
mented, making it difficult to identify further opportunities for
efficiency gains.

• Supply chain reporting often comes from many sources and
after the fact, reducing the capacity for timely and effective
action.
 In this environment, proactive management requires new in-

formation and tools that can provide on-demand insight across
and into these increasingly complicated supply chains. This de-
mand has given rise to a new class of software – Supply Chain
Event Management.

 
Adoption of Virtual Business Models

 
 The fundamental nature of business is changing due to the in-
creased reliance on outsourcing and business partnerships, both
of which replace traditional vertical integration.
 

 
 Figure 2. Macro-Industry Forces
 Shaping the Networked Economy
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 Outsourcing of many traditional business functions allows a
tighter focus on core competencies and differentiators and pro-
vides greater flexibility to move quickly in the face of changing
markets and new opportunities. New infrastructures and on-line
business communities – in the form of industry-sponsored and
vertical market private trading networks – are increasing trading
opportunities and efficiencies. Private networks allow companies
to gather all of their suppliers in one place and share information
freely to improve quality and lower costs. But each buyer can
have multiple communities of suppliers, and each supplier will
belong to multiple buyer communities. The ability to manage a
global web of business partnerships is emerging as a critical core
competency.

 
Investments in Information-Enriching Applications
 
 Over the past several years, organizations have made large in-
vestments in ERP (Enterprise Resource Planning) systems and
data analytic solutions to understand better their business met-
rics, patterns, and trends. As virtual business models take hold,
much of the most important business information – such as
channel inventory levels and supplier delivery schedules – now
resides outside the core enterprise. Effective management now
requires access to information residing on information networks
that lie outside the core organization.
 
Internet Emerging as
Core Infrastructure for Supply Chains
 The Internet is emerging as the core unifying communications
infrastructure for inter- and intra-business communications.
Technological advancements in Internet-based VPNs (virtual pri-
vate networks) and extranet technologies have allowed companies
to overcome proximity, cost, and access limitations so they can
get closer to their customers and partners. Security advance-
ments in the form of enhanced firewall technologies, PKI (Public
Key Infrastructure), and SSL (Secure Socket Layer) have allowed
for increased confidence in the Internet as the unifying communi-
cations network for business.

 Today, organizations are making investments in “Internet-
enabling” components to improve their information networks that
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are not yet Internet-friendly. XML (eXtensible Markup Language)
is emerging as an industry-standard for exchanging transactions
across the Internet. Enterprises and private transaction networks
are rapidly adopting Internet technologies and infrastructures to
improve the speed, quality and accuracy of their Internet com-
merce.

 
In-the-Net Analytics Bring Visibility
 
 Adoption of virtual business models creates a need for on-demand
information across large and complex supply chains – where criti-
cal information is spread across many organizations and systems.
Investments in information-enriching applications have captured
business metrics but have failed to present that information in a
coherent and impactful way. The Internet now provides a unifying
communications infrastructure for moving information from
where it resides to where it’s needed. XML provides a common
format for collecting information from many sources into an inte-
grated picture of an entire supply chain. Convergence of these
macro-industry forces creates the need for “in-the-Net analytics,”
the on-demand, integrated information that organizations need to
thrive in the networked economy.

 Information networks are the glue that binds supply chains
together. Global supply chains and distribution channels, custom
production, build-to-order, just-in-time inventory –these charac-
teristics of 21st century competition can be realized only through
the instantaneous global communication available through in-
formation networks. On-line order taking, credit card transac-
tions, EDI (Electronic Data Interchange), and EFT (Electronic
Funds Transfer) are replacing postal mail and fax. Business proc-
esses are increasingly managed by software systems used for or-
der processing, financial management, inventory control, manu-
facturing control, and CRM (Customer Relationship Manage-
ment).

 In many cases, customer shipments now consist of nothing
more than a few electronic records spread across multiple infor-
mation systems – directing various inventory transfers or assem-
bly operations as shown in Figure 3. In some cases, for example
travel reservations, the only item that is exchanged is informa-
tion.
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 Figure 3. Information Networks Direct the

 Flow of Goods and Materials Through Supply Chains
 
Seeing Problems Before Your Customers Do
 
 Virtual businesses gain many advantages, including global supply
chains and customer bases, lower inventory costs, the ability to
deliver custom products to meet the needs of each individual
customer, and the ability to move quickly in response to changing
market conditions.

 But these benefits come at a price. Along with complexity
comes increasing fragility and more opportunities for things to go
wrong. Most of the time, everything works – orders flow, compo-
nents are assembled into products, shipments are delivered to
customers, bills and funds move, and information networks col-
lect and distribute information.

 But when things go wrong, it’s quite likely that a company's
customers are the first to notice. In the networked economy,
where each customer order is a “work-in-progress” spread across
multiple vendors, a final product may not come together until it
arrives at a customer’s door. Unfortunately, nobody may notice a
delayed or partial shipment until it reaches (or doesn’t reach) a
customer’s doorstep. When the customer calls to complain, it may
be very difficult to have the information available to either identify
the cause of a problem or find a remedy.
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Bridging Information Gaps
 
 At the heart of the problem is the supreme irony: we are awash in
information, but at the same time, we see less. To date, most soft-
ware systems have focused on individual links in the supply
chain – managing internal production and inventories, collecting
and reporting on sales transactions, and exchanging transactions
with direct vendors and customers. Each system does a good job
at what it’s supposed to do: managing its corner of the universe
and providing information to the division it supports. Problems
arise when information held by one system is needed by another
one. One system may see a trend, such as a growing backorder
early in the extended supply chain – but there’s no way to use
that information to increase production or predict delays in cus-
tomer shipments further up the chain.

 The networked economy has triggered a revolution in the way
companies collaborate and trade. It has increased the amount of
information available to buyers and sellers and shortened the
time for purchase decision making. But in large part, on-demand
information about “in-the-Net” e-commerce transactions is still
unavailable. The price, availability, supplier, and product trans-
parency that businesses dreamed would arrive with business-to-
business commerce remains elusive. Many businesses are still
relegated to their monthly or quarterly reconciliation reports to
gather information about the efficiency of their commerce models.

 The challenge is bridging the gaps that keep information from
reaching the places where it is needed most. Meeting this chal-
lenge requires visibility into the extended supply chain.

 To succeed in today’s economy, a business must manage a
web of vendors and customers in a way that ensures prompt and
timely delivery of customer orders – while having little direct con-
trol over much of its supply sources, assembly lines, logistics
chain, or distribution channels. To do so requires a coherent, in-
tegrated picture of all supply chain-related information, originat-
ing within and outside the organization, across a business’ entire
supply chain.

 What is needed is the right business information at the right
time so that companies can make intelligent and informed deci-
sions. Companies wanting to tap this critical information require
an infrastructure for collecting, analyzing, and distributing infor-
mation about supply chain data and inventory levels across an
entire supply chain.
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 Having the right information, at the right time, makes it pos-
sible to:
• Detect supply backlogs and find alternate sources before

customer shipments are delayed.
• Avoid lost sales due to out-of-stock channels.
• Avoid high levels of obsolete product inventory.
• Maximize efficiencies across the entire extended supply chain.
• React quickly to changes in market conditions.
 

 As shown in Figure 4, an in-the-Net analytics service provider
collects XML-translated copies of business data from multiple
points along the supply chain using the Internet as a communi-
cations medium. Data collection does not interfere with the on-
going operation of information networks controlling the flow of
goods and services through the supply chain; rather, the service
provider copies supply chain transaction data and then runs
analytics on that data to provide insight into the supply chain.

 The in-the-Net analytics service provider analyzes, transforms,
and presents information dynamically, filling the existing void in
on-demand supply chain analytics. The service simplifies the re-
porting process – making it easy for a supply chain executive to
view detailed reports through the familiar user interface of a
standard web browser. Dynamic, holistic views across the ex-
tended supply chain allows users to “drill down” into detailed
analysis about specific transactions. Data can be exported to
spreadsheets and other common desktop applications to perform
user-defined analyses. XML-enabled applications can access data
on-demand across the Internet directly from the service provider.

 The infrastructure service complements and extends the ex-
isting information networks of enterprises, VANs, and private
trading networks that each want the business efficiency gains
possible with detailed analytics. Subscribers benefit from all the
advantages of an outsourced service: low up-front investment,
rapid deployment, minimal impact on staffing requirements, reli-
able service at low operating costs, and ongoing support and up-
grades.
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 Figure 4. In-the-Net Analytics Leverage and

 Extend Existing Information Networks
 
Improving Businesses Processes
 
 Information can be viewed and organized as needed to address
the new management challenges facing businesses in the net-
worked economy. In-the-Net analytic services help improve busi-
ness processes by:

 Keeping Goods Moving: In today’s just-in-time world, it is no
longer possible to rely on physical inventories as buffers
against unforeseen events. In-the-Net analytics provide the
early warning needed to detect and resolve inventory and de-
livery problems before they impact the flow of goods. The
analytics provide visibility to inventory levels at suppliers, and
visibility to inventory in-transit – as well as how long it takes
to get there and why.

 Managing Supplier Performance. In-the-Net analytics quanti-
tatively track s the performance of suppliers – who delivers
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on-time, who delivers partially, who has the best invoice accu-
racy – so that a company can identify the best trading part-
ners and give them the majority of their business.

 Measuring Channel Effectiveness: In-the-Net analytics helps a
business keep track of their customers’ buying habits – who’s
buying what, when, and through which channels – across in-
creasingly more complex channel mixes.

 Providing Customer Service: Customers are coming to expect
instantaneous, web-based information about their orders. In-
the-Net analytics can help assemble the information needed,
across the supply chain, to answer the seemingly simple
question, “Where is my order?” In-the-Net analytics can help
customer service representatives not only explain a delay, but
also provide an alternative option, such as shipping a partial
order or finding an alternate source for a back-ordered item.

 A Secure, Reliable, and Trusted Information Source
 In-the-Net analytics services collect supply chain data at its point
of origin, where it is true and trusted. Locally-installed software
must encrypt data before it leaves customer sites. The analytics
service provider must also use strong computer and operational
security measures to protect sensitive data.

 Subscribers must retain ownership and control of their pro-
prietary transaction data even while it is stored at the service.
Data is made available only to those individuals specifically
authorized by the owners of the data. Subscribers can define, in
detail, what information is collected and stored, and what data
and reports different employees, business partners, potential
customers, and others can access –all through a simple, web-
based interface.

 A number of critical services can only be performed by a neu-
tral and trusted third party:

 Provide complete and trusted information on-demand, about
orders, shipments, invoices, payments, and credits. Mis-
matched information need no longer be a source of disagree-
ment when resolving problems or reconciling transactions
across trading partners.

 Monitor SLA (Service Level Agreement) thresholds, providing
the same trusted and unambiguous data to both buyer and
seller.
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 Serve as an intermediary for aggregating data anonymously,
allowing a trading community to assemble sector-specific met-
rics and indices.

 
Industry Examples
 
 The following examples illustrate some of the ways in which in-
the-Net analytic services can play a pivotal role in diverse busi-
nesses.
 
 Industrial Manufacturer Example
 Problem: Supplier Rationalization.
 Goal: Identify the best suppliers based on their performance.

 The networked economy has created a wealth of supply op-
tions. Companies have more trading partners than ever before as
geographical boundaries disappear and more suppliers are com-
peting for the same business. The industrial manufacturer is
faced with the very real problem of determining who is the best
supplier. Oftentimes this determination is made solely on price.
But rarely is the best supplier also the cheapest supplier. Savvy
purchasing managers need to look at such factors as on-time de-
livery, order fill rate, average delivery time and cumulative inven-
tory turns when deciding with whom to do business. As a trusted
third party, with access to detailed transaction records, an in-the-
net service provides the necessary analysis to make these deci-
sions.

 Figure 5 shows how an industrial manufacturer could use a
scorecard to evaluate its suppliers.

 In-the-Net analytics helps a business to:
 Identify supply chain bottlenecks and inefficiencies to prevent

problems and lower costs
 Gain a complete picture of its supply chain by looking at data

from inside and outside the organization
 Evaluate supplier performance using a neutral third-party

service
 Measure suppliers using quantitative metrics based on the

actual transactions taking place between parties
 Track and reconcile purchase orders, shipments, partial

shipments, returns, acknowledgments, invoices, payments,
and credits across multiple trading partners.



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

 
 

 Figure 5. Monitoring Supplier Performance
 
 High-Technology Manufacturer Example
 Problem: Optimizing complicated distribution channels.
 Goal: Minimizing channel inventories while maintaining availabil-
ity of products to customers.

 In today’s world, orders arrive from many sources. Some or-
ders flow through a direct sales force. Other orders arrive by
phone, through both company-operated and third-party phone
centers. Yet other orders flow through on-line channels: web-
based order sites, on-line auctions, group buying services, prod-
uct exchanges, and EDI. And some orders are immediate, such as
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automatic channel replenishment to maintain agreed upon in-
ventory levels.

 Product assembly and delivery have also become more compli-
cated. Some products must still be stocked on retail shelves for
immediate delivery to walk-in customers. Product must also be
stocked at shipping centers to support overnight shipments
through phone and web orders. At the other extreme, some prod-
ucts must be built-to-order and then shipped directly to custom-
ers – from both company-operated and subcontractor assembly
facilities.

 Keeping track of inventory items has become more compli-
cated. Ownership of a memory chip may remain with its supplier
until it is incorporated into a specific built-to-order product for a
specific customer. A product may change ownership several times
as it moves from manufacturer, to distributor, to retailer, and
possibly to a secondary market.

 Inventory management presents a difficult challenge as manu-
facturers, their suppliers, and their reseller channel partners
strive to meet two contradictory goals:

 Maintain sufficient inventory to deliver product when and
where needed.

 Minimize write-offs of slow-moving or obsolete items.
At best, it is possible to achieve an optimum balance, where

inventories at each location across all distribution channels are
held at the lowest possible levels while still allowing customer or-
ders to be filled on-demand. Figure 6 illustrates how in-the-Net
analytic services can help meet the challenges of optimizing com-
plicated channel mixes.

In-the-Net analytics can provide the information needed to
manage complicated channel mixes and deliver up-to-date infor-
mation, on-demand, to all of a company’s distribution channel
partners:

 Complete, accurate, and timely information allows better pre-
diction of customer buying habits, providing more accurate
replenishment of channels. Inventories can be kept low while
still ensuring that the right product arrives at the right place
as needed to fill customer orders.

 Slow-moving items can be detected quickly – allowing them to
be redirected into more effective channels or allowing produc-
tion to be cut before inventories build up.
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 Specific products can be found quickly – across all channels –
permitting quicker responses to back orders and special or-
ders.

 Open boxes and other returned items can be more quickly
directed to receptive secondary markets.

 
 Figure 6. Managing Complex Distribution Channel Mixes

 
 In-the-Net analytics can provide all channel partners with a

shared view of commerce metrics – simplifying reconciliation of
financial transactions, despite multiple changes of ownership of
many inventory items. Analytics help a company optimize the flow
of goods through its channels and streamline the flow of informa-
tion between and among channel partners. In-the-Net analytic
also helps a company find alternate sources of supply on short
notice.

 In-the-Net analytics can assemble supply and vendor data
across multiple sources, making it easier to:

 Identify immediate sources of supplies to meet critical short-
term needs – pulling together supply information from divi-
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sions within a business, inventories across the supply chain,
shipments in progress, vendors, and materials exchanges.

 Gain visibility to inventory levels at suppliers and contract
manufacturers.

 Evaluate a broad spectrum of sources to optimize price, avail-
ability, quality, and reliability.

 Track critical market conditions that may influence purchas-
ing decisions such as rises in spot market prices that may
suggest locking in a long-term price.

 Create and track mutually agreed upon standards and SLAs
for measuring supplier performance.

 Predict aggregate demand across an organization – allowing
purchasing departments to buy in larger quantities and nego-
tiate from a stronger position.

 
 Building Contractor Example
 Problem: Keeping job sites working while minimizing material
costs.
 Goal: Making sure that raw materials and components are where
they’re needed, when they’re needed, at the lowest possible cost.

 Organizations must constantly adjust their flow of raw mate-
rials and component parts – continually making trade-offs among
conflicting goals:

 Keeping production moving at optimum efficiency requires a
steady flow of raw materials. High inventories reduce the risk
of idle people and machines, but they incur carrying costs and
the risk of overstocks that must be disposed of later.

 Obtaining the best cost for a raw material requires volume
purchases at the risk of over-purchasing.
 Erring one way or the other can be extremely costly. In today’s

“just-in-time” business world, even a small out-of-stock condition
of a critical item can have widespread ramifications. A rejected
shipment of raw materials can delay receipt of components from a
vendor. One delayed truckload of girders can idle a construction
crew and its associated heavy machinery.
 Complicating matters further is the range of parallel purchasing
activities that may be occurring.

 Multiple divisions of the same organization – each using their
own ERP system – may order the same low-level components. One
job site may have a critical out-of-stock condition, while another
site may be laden with the needed materials. The organization
may be paying a much higher price than necessary because mul-
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tiple divisions are ordering the same item, in low quantity, from
different vendors, or even from the same vendor. In-the-Net ana-
lytics can provide the information needed to optimize the flow of
materials.

 In-the-Net analytics allow companies to determine the entire
cycle time for orders –how long it takes for an order to be fulfilled
from the moment it is generated and all of the stops that it makes
along the way. With this information, a company can:

 Detect delays in raw material and component shipments be-
fore they jeopardize production — giving an organization time
to reschedule equipment, reassign construction crews, reroute
material transfers, or find alternate sources.

 Identify changes in material demand in time to increase or
decrease orders.

 Locate overstocked inventories that can be reallocated or dis-
carded.

 Spot trends – such as increasing shipment delays from a key
vendor – before inventories are depleted.

 Identify unacceptable cycle time delays and work proactively
to solve those problems before they cost money.

 Reduce costs and overhead associated with trying to locate
goods in-transit.

 Transaction Network Example
 Problem: Maintaining a competitive position.
 Goal: Adding new capabilities quickly and at low cost.

 Transaction networks are quickly emerging as critical inter-
mediaries for networked commerce. Value-added networks (VANs)
are rushing to move their operations to the Internet. Meanwhile, a
new generation of companies are creating private communities on
the Internet where buyers can build a community of suppliers. In
addition to speeding up the procurement process, these market-
places are helping to lower prices and mediate business processes
among multiple trading partners.

 The growth of these transaction networks has been so rapid
that the network-makers have had a difficult time deploying their
transactional infrastructures. At the same time, these networks
are driven to continually add new functionality and services in
order to maintain a competitive position. An in-the-Net analytics
infrastructure service can provide a transaction network with an
easy means of obtaining supply chain analytics to help the net-
work-maker understand its own market dynamics and to deliver
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a new high-value service to its participants. In-the-Net analytics
are the next step up the value chain for the transaction network.

 A third party analytic service provides a way for a transaction
network to offer advanced analytic services to their customers. By
installing a small piece of data collection software allows a trans-
action network to feed XML-translated data to the service pro-
vider. The service provider can then produce a variety of analytic
reports that the network provider can resell to its participants –
providing value to its customers, enhancing its competitive posi-
tion, and gaining a revenue source. Figure 7 shows some of the
ways in which in-the-Net analytic services can help transaction
networks deliver new value to their participants.
 

 
 Figure 7. In-the-Net Analytics Provide a

 Unified View of Activities in the Transaction Network
 
 Price and availability alone are incomplete metrics for match-

ing buyers with sellers. Quality metrics, ability to meet delivery
timetables, and reliability are as important. By forwarding trans-
action data to an analytics service provider and then reselling
those analytics as part of the network services, a transaction
network can provide its participants with a variety of enhanced
services:
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 Buyers can identify vendors who meet a complicated mix of
metrics –not just price and availability– including delivery,
back orders, return rate, and damage rate.

 Buyers can access aggregated supply-side data – such as the
total volume of a specific product that can be sourced via the
network for immediate purchase.

 Sellers can access aggregated demand-side data – such as the
total demand for a specific product within the network or
VAN.

 Sellers can identify themselves to potential clients using met-
rics that go beyond price and availability.

 Potential network participants can preview the supply and
demand characteristics of an network to identify whether or
not there is a fit.

 Using the same raw data, in-the-Net analytics can provide
network managers with detailed information about how par-
ticipants are using the network – allowing the managers to
fine-tune the service offerings to better meet participants’
needs.

 
Putting It All Together
 
 In-the-Net analytics leverage and enhance existing information
networks to provide critical information to the networked econ-
omy. In-the-Net analytics meet the emerging need for on-demand
insight into complicated supply chains. A trusted third party
analytics service can provide an infrastructure for collecting data
from multiple companies and systems across the supply chain,
analyzing the data, and then distributing analytic reports over the
web to complement and extend the capabilities of existing infor-
mation networks.

 With companies today competing on the strength of their
supply chain, optimizing the end-to-end supply chain is a strate-
gic business requirement. But a company cannot optimize what it
cannot see. Because visibility is the cornerstone of supply chain
optimization, companies that want to excel in the networked
economy will adopt in-the-Net analytics now.
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"Any sufficiently advanced technology is indistinguishable from
magic."1 ― Arthur C. Clarke.

Irrational Exuberance.
In January, 1999, @Home bought eXcite for $6.7 billion the same
month that Ford bought Volvo automotive for $6.5 billion.2

Meanwhile, Amazon.com's market cap reached $25 billion in De-
cember 1998, topping J.C. Penney and Kmart
combined ― believe it or not. What's really
going on here? Arthur C. Clarke, distin-
guished author of science and fiction
including 2001: A Space Odyssey, says ideas
often have three stages of reaction. First, "it's
crazy and don't waste my time." Second, "It's
possible, but it's not worth doing." And

finally, "I've always said it was a good idea." Did everyone finally
think that the Internet was a good idea and that it would bring
magic to Wall Street?

The Dot-Con Game.
In one his usual insightful columns, "Tech stock boom was a legal
con game,"3 Mercury New's Technology Columnist, Dan Gillmor
crisply described what had happened to the e-gold rush. "The
technology boom has been called the largest legal creation of
wealth in the history of the planet. Maybe so, but that's not the
whole story. As the events of 2000 have shown, it's also been the
greatest legal con game of all time."

"I stress the word ``legal'' ― even though we're likely to learn
in coming months and years about significant criminal activity
accompanying the tech-stock bubble that began deflating last
April."

"The violations of law will be the exceptions. They will only
highlight the uglier truth. As commentator Michael Kinsley has
pointed out in another context, the real scandal is often what's
legal."

"This time, countless investors lost vast amounts of money in
technology investments. Yes, they were greedy. They bet stupidly,
even blindly, as suckers tend to do when they join a stampeding
herd."
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"So yes, to some degree, they conned themselves. But they
had plenty of help.  A daisy chain of entrepreneurs, venture
capitalists, Wall Street investment bankers and stock brokerages
pulled off something unprecedented. They transferred almost all
risk into the public markets."

"The people with the least amount of information were sold
the most speculative investments. The sellers were insiders who
fully understood the reality."

"In older days, venture capitalists took big risks. They'd invest
in start-up companies, hoping to hit an occasional home run to
make up for the losers. If a portfolio company did go public or get
sold, their payback would be many times the original investment,
because they'd have bought in at pennies per share."

"In older days, investment banks looked carefully at compa-
nies before taking them into the public markets or selling follow-
on offerings, asking about mundane things like reliable earnings.
Equity analysts did serious homework on the companies they
followed. For about 18 months to two years, everything changed.
The Internet mania swept away common sense and old-fashioned
ethics."

"At the heart of the mania, as always, were kernels of truth.
Technology was plainly changing the economy. Early risk-takers
had gotten incredibly rich, and so had some late-comers who had
truly great new ideas or who bet on market momentum. Investors
wanted a piece of the action. The ones who hadn't joined the
stampede began to feel like suckers. That was the most danger-
ous time."

"I don't know if the venture capitalists and investment banks
created the craze, but they definitely fueled it. Hype, not profits,
took over. Analysts became little more than shills. No deal was
too crazy to make. No company was too speculative to take pub-
lic. In a market like that, there was almost no risk for the early
investors and investment banks. They could sell anything, and
they did."

"What this meant, though, was that public investors were now
taking the kind of risks that venture capitalists had borne just a
few years earlier. Yet the public investors were buying shares that
were far more expensive than the VCs were ever willing to touch."

"The journalism profession bears a share of responsibility for
the debacle. Journalists served more as stenographers than
skeptical observers while technology executives, public-relations
people, market "analysts'' and other self-serving participants in
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the con talked up the New Economy and insisted that some fun-
damental laws of economics had been repealed."

"We celebrated the 21-year-old billionaire of the week. We
raved about companies with tiny revenues and no prospect of
earnings as the harbinger of a new world, when the newly redis-
covered reality was firmly rooted in old truths."

"One headline last year asked, evidently with a straight face,
'Does P/E Matter Anymore?' Think about that. This was asking if
earnings mattered. Of course they do. Investors don't put money
into enterprises unless they expect to make money at some point.
Some companies get sold before they make a dime. Some inves-
tors sell their holdings to greater fools. Yet actual profits from
running businesses do matter eventually, because they are the
basis of business."

"I don't doubt for a second that technology will ultimately lead
to massive and, for the most part, positive changes in our econ-
omy and society. We're already feeling some of the beneficial im-
pacts. Nor do I doubt that technology-related investments are
smart in the long run. What I don't know is whether the current
crop of companies, with a few exceptions, will be the long-range
survivors in a revolution that is just beginning."

"Capitalism is all about risk and excess. People make money
on new ideas, and others follow. Markets get saturated and busi-
ness cycles turn down. People lose money. Just as a stopped
clock is precisely accurate twice a day, markets hit equilibrium
briefly on the way up and the way down, because investor senti-
ment is a blunt instrument. The overall trajectory trends up, but
the market oscillates and always will."

"The losers in the debacle of 2000 are part of the capitalist
system. So are the winners, who made their money from greater
fools. In a world where shame still had meaning, the participants
in that cynical gravy chain would contemplate the carnage they
helped engineer. They might even hint at regret. I'm not going to
hold my breath."

Where did all that loose cash come from, anyway? An un-
precedented 49% of American households today own stocks, ei-
ther directly or through mutual funds and 401(k) plans, com-
pared with just 4% in 1952.4 Each payday, more and more cash
was pumped into public markets. It was automatic, a kind of per-
petual motion machine, but that is sure to change.

IT analysts were right there in the middle of the e-hype fray.
Not only did they make wild crystal ball projections, once one of
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these projections hit the streets, they were quoted as "the source"
and the truth by all who would anchor their next round of stories
in such "facts:" ... "so and so predicts the B2B market to grow to
$7 trillion by 2004" and the like.

In one of her usual entertaining and insightful talks to a na-
tional convention, Maryfran Johnson, the no-nonsense editor-in-
chief of Computerworld described the IT analysts predictions' as
ice hockey sticks.5 Draw a graph, label it as you like (B2C, B2B,
e-marketplace, e-whatever), start the growth curve flat and let it
jump off the chart.

Figure 1. Maryfran Johnson's Depiction
of Analysts' Predictions

The results of what really happened, instead of estimates and
predictions, came rolling in as early as January, 2000 when
Boston investment banker, T. L. Stebbins, forecast that a stock
crash loomed. Stebbins is an "old school" investor who has more
than three decades of experience at the Boston investment firm of
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Adams, Harkness & Hill.  Just as Alan Greenspan had described
the irrational exuberance of the stock market, Stebbins described
some of his firm's Internet investments as "irrational," based
upon nothing more than hype and a desire for quick profits.
Stebbins does not buy the idea of a "new investment paradigm"
where market soars into the stratosphere. Even without year end
hind sight,  he foretold of a crash just around the corner to more
than 100 attendees at a MIT Enterprise Forum seminar.

"The market is as fragile as I've seen it in 35 years. The end
will come with a bang. I think the first quarter will be great for
our business, and then everyone should run for the hills."6 Steb-
bins nailed it.

In late February, 2000, at an e-commerce boot camp on the
New Economy organized by the Round Table Group, Professor
Mohan Sawhney, of Northwestern's Kellogg School compared
venture capitalists to teenaged girls, "once one has a certain kind
of handbag, they all have to have one." He went on to discuss the
succession of e-business fads, from portals, to B2C, to B2B. The
fads can collapse without warning, he noted, leaving small
investors out in the cold. "We saw what happened last fall to all
those B2C stocks; B2B's demise is just around the corner. Please
do not start a plain-vanilla B2B market maker today," he pleaded
back then. "Party's over."7

The news reports were widespread starting in April, 2000, af-
ter the financial markets had digested the dismal performance of
the dot-com e-retailers during Christmas 1999. These virtual
"catalog houses without print" had capitalized on the mystique of

radical Internet business models, but the
financial markets rapidly climbed the learning
curve. They did their due diligence and began to
ask, "Where's the business beef?"

CNNfN's Staff Writer Catherine Tymkiw filed
this exemplary story, "Pets.com, whose sock
puppet "spokesman" was popular enough to be
sold in toy stores. Eleven months ago, the online
retailer spent millions on Super Bowl ads. In
November, its revenue paltry, its stock price

decimated, Pets.com folded. Like the California Gold Rush of the
1840s or the Dutch Tulip Bulb Craze of the 1600s, the Internet
mania showed all the signs of a market bubble. It popped.

This was also a year when staid investments became sexy ―
and sexy turned staid. Sysco (SYY: Research, Estimates), the food
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distributor, outperformed Cisco Systems (CSCO: Research, Esti-
mates), a kind of proxy for the growth of the Internet. Bonds did
better than stocks."8

All year, bankruptcies, cash famines and layoffs were an-
nounced ―for the B2Cs starting in April, followed in short order
for the e-procurement B2Bs, and then on to B2B e-marketplaces
exemplified by rising star, Ventro. A provider of leading B2B mar-
ketplaces, the company dumped two of its highly touted ventures,
the Chemdex life sciences and Promedix specialty medical prod-
ucts marketplaces. The company's Board of Directors determined
that it was in the best interest of shareholders to shut down both
Chemdex and Promedix in an orderly manner. As a result, Chem-
dex and Promedix initiated significant layoffs beginning December
31, 2000, to be completed no later than March 31, 2001.

As the public markets closed  down 2000, mighty B2B and
electronic marketplace commerce providers were not immune to
reversals. Ariba, which has held up better than its peers, had a
52 week low of $43 a share, down from a high of $183. Commerce
One's  52 week low of $18 was down from a high of $165;
FreeMarkets' 52 week low of $17 was down from $370; Purchase-
Pro is hovering around $9, down from $87; and VerticalNet is just
under $4, down from $148.9

Meanwhile, priceline.com stock sat at $1.19 the day after
Christmas 2000, down from a peak of $162 in April 1999. Net
Perceptions develops software that helps online and offline retail-
ers (such as CDNow, Lowe's, Mattel, Kraft Foods and J.C. Penney)
analyze customer data and develop targeted marketing based on
customer behavior. The company went public in April 1999 at
$14 a share and saw its stock rise toward $60 last winter. Shares
closed the day after Christmas 2000 at $1.78.

Dot-coms announced a record 8,789 job cuts in November
2000, a 55 percent increase over October's record total of 5,677
layoffs. It was the sixth consecutive month of increases, according
to international outplacement specialists at Challenger, Gray &
Christmas.  But that's not all. Christmas 2000 pushed the rec-
ords to new heights, a 19 percent increase or 10,459 workers in
December. From January through June, dot-com job cuts totaled
5,097. That figure was six times as high, rising to 36,177, for the
period between July and December. This year, 41,515 positions
were trimmed from 496 companies. Among the categories, Inter-
net-services companies such as consulting, financial and infor-
mation-service companies such as Scient (25% layoffs) and Viant
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who bill themselves as companies that build digital businesses for
the world's leading corporations, led the job cuts with 19,535,
followed by retail dot-com companies with 9,523.10 Even grimmer,
20 percent of the companies in the original survey have gone out
of business. This headline provides a glimpse into Internet speed
in reverse gear, "How Scient helped Verde.com go from launch to
bankruptcy in less than 60 days."11

As venture funding and stock market valuations dried up the
New Economy scoreboard began tallying losers. The following is a
sampling of those that have gone out of business:

Toysmart (Disney backed) Red Rocket
Furniture.com Living.com
Toytime.com Babytime.com
Foofoo.com Digital Entertainment Network
Violet.com Craftshop.com
Garden.com (throwing in the
trowel)

hSupply

StartUpStreet.com HomeGrocer.com
MotherNature.com (vitamins) AdMart
Bizbuyer.com (business mar-
ketplace)

Babygear.com

Productopia (price-
comparison service)

Eve.com (cosmetics and beauty
aids)

TheMan.com Hardware.com
Streamline.com ShopLink.com
WebHouse Club ($300m
burn rate)

SpinRecords.com

Reel.com (video rental, $90m
burn rate)

Freei Networks (free Internet
service)

Auctions.com eSeated.com (restaurant reser-
vations)

Gazoontite FleetScape.com (trucking)
iVendor Pandesic
UrbanDesign.com Mylackey.com
Desktop.com Bid.com
Pets.com More.com (drug retailer)
Surfbuzz Epidemic Marketing

Many other Web-related companies that remain in business
have announced substantial job cuts to trim their expenses and
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conserve cash. The following is a sampling of the companies that
have laid off workers:

Drkoop.com ($19.87 - $.18) EMusic.com
Salon.com CBS Internet unit
Oxygen Media APBnews.com
Kbkids AltaVista
Skymall Quepasa.com
Amazon.com ($113 - $14.87) Petstore.com
Beyond.com ($11.68 - $.12) PlanetRx ($154 - $1)
FreeRide.com MyPoints ($98-$1.12)
Net Perceptions ($67 - $1.43) Razorfish ($57 - $1)
MedicaLogic/Medscape Learn2.com ($9.50 - $.37)
Stamps.com ($90 - $2) Drugstore.com ($55 - $.78)
Scient ($134 - $1.81) Viant ($64 - $2.96)
WebMD (1,100 layoffs) Kozmo.com

Sources,12 (numbers in parentheses are 52 week stock
highs and lows as of Year End 2000)

Why, there was even a new web site, dotcomfailures.com that
not only chronicled what's happening blow by blow, but also ad-
vertises "demotivational posters" and Despair, Inc. calendars at
thinkgeek.com.  Oops, stop the press, dotcomfailures just went
belly up!13

Welcome to the ghost towns of the e-gold rush and the penny
stocks of 2001 and beyond. With the NASDAQ

down nearly 50 percent at year end from its
high in March 2000, the worst annual
performance for the index since its inception

in 1971, and the first loss in a decade for the Dow Jones, it's no
wonder the folks at  BankruptcyData.com predicted that 2000
would be a banner year for bankruptcies. The site reports filings
from dot-bombs. And for those who fancy dot-bomb tracking, try
(www.thecompost.com), Upside.com's Dotcom Graveyard
(www.upside. com/graveyard), eCompany Now's Failed Dotcoms,
or TheStandard.com's Flop Tracker which keep tabs on new-
economy companies that have gone belly-up.
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Figure 2. Thinkgeek.com's 2001 Calendar

What does all the Y2k dot-bomb news mean? For answers,
we turn to Chapter 1 and let the journey begin.
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"Someday soon you will look into a computer screen and see real-
ity. Some part of your world - the town you live in, the company
you work for, your school system, the city hospital - will hang there
in a sharp color image, abstract but recognizable, moving subtly in
a thousand places. This Mirror World you are looking at is fed by a
steady rush of new data pouring in through cables. It is infiltrated
by your own software creatures, doing your own business."1

―David Gelernter, Department of Computer Science, Yale Univer-
sity.

The Advent of "e"

Imagine being the CEO of Barnes and Noble and picking up the
Wall Street Journal in July 1995. Grabbing the phone and calling
his CIO, the CEO demands to know, "Who is this Bezos?" Today we
know, of course, that it was Jeff Bezos, the CEO and Founder of
Amazom.com books, "earth's biggest bookstore." The amazing
story of Bezos' virtual bookstore teaches many lessons from the
business battlefront of today. Out of nowhere and totally unheard
of in the book industry, this digital bookstore turned an industry
up-side-down, using blitzkrieg tactics. What happened here was
more than creating a web site. An intelligent and ubiquitous digital
business was conceived and implemented globally. Its system is
its business, its business is its system.

The company represents a competitive form not seen before
on the business landscape and not possible prior to the ubiqui-
tous, interactive communications network, the World Wide Web.
Shattering traditional value chains in the book-selling industry,
Amazon.com opened thousands of virtual bookstores in its first
months of operation. These virtual bookstores are independently
operated by people and organizations (Amazon calls them Associ-
ates) that create web sites in their specialty fields and seamlessly
interoperate with Amazon.com using the Web as the backbone.

The many tasks needed to establish a virtual bookstore are
handled digitally. Once established, intelligent software agents
notify the virtual bookstore operators and individual customers of
new books relevant to their interest. Thousands of activity and
sales reports are available on the Internet for Associates to access
anytime, any day without a drop of ink. Meanwhile, digital sales
clerks gently suggest to customers browsing a particular book
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that others who have bought the book also bought these other
titles - a little reference selling.

Amazon's high-tech site is also high-touch. It delivers more
information than the shopper of a real bookstore can find as real
shoppers are limited to what's on the limited shelf-space and re-
views and comments simply do not exist while perusing a shelf of
books.

When it first opened for business and true to the notion of the
virtual corporation, Amazon.com did not need physical book stores
or warehouses - why, they didn't even need books since wholesal-
ers like Ingram were used to fulfill orders. They competed with
information and knowledge-based information systems and out-
sourced the rest of the business to the industry's value chain.
Over the initial years, Amazon has refined its business model,
understood the long term viability of pure net plays without brick
and mortar resources, and added modern warehouses and distri-
bution centers to its asset base. Amazon learned that it would be
neither the brick and mortar retailer nor the pure net play e-tailer
that would dominate. Instead, it would be the click and mortar
corporate form that maintained competitive advantage as the
Internet became mainstream in the business world.

While many companies are contemplating the future of elec-
tronic business, Amazon.com does it now and makes it seem
easy. But if it's so easy, why isn't every business just doing it?
Proper recognition of the true nature of the challenge is the fore-
most obstacle.

Today's forward thinking CEO recognizes the challenge of
electronic commerce as a strategic business issue, not just one
more technical issue to be delegated to the IS department. Al-
though a company may have reengineered its internal business
processes over the past decade, and perhaps painfully installed
an ERP system to bring efficiencies to the back office, electronic
commerce is about reengineering outward-facing processes:

 industry process reengineering versus business process
reengineering (IPR Vs BPR),

 redefining industry boundaries,
 inventing new industries,
 repositioning,
 disintermediation (cannibalizing supply chains), and
 reintermediation (establishing new marketspaces on the Web).

It's about 1-to-1 marketing, segmenting a single customer in-
stead of segmenting mass markets. It's about outsourcing cus-
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tomer service to the customer himself. It's about relationship
marketing and building digital communities. It's about honoring
the customer not as king, but as dictator who is but one mouse
click away from turning his back on you. This is the stuff with
which CEOs, not technologists, must grapple.

The transition to the emerging digital economy will not hap-
pen overnight, and there will be many skirmishes, misfires, and
changes of direction along the way. Surprise attacks will shake
industries, ála Amazon.com's "hello, Barnes and Noble," and
E-Trade's "hello, Charles Schwab." Pioneer Electronics did some-
thing in May 1998 it had never done before and began selling di-
rectly to consumers. Not wanting to alienate its network of 1,200
dealers and 15,000 stores it left out those products they carry, at
least for now. Why even risk alienating them? Pioneer had to in
response to competitors.

Meanwhile GM is bringing to the Web its response to Auto-by-
Tel and Carpoint with consumers going online to configure and
price its vehicles without bypassing dealers. Instead the sites will
direct customers to the nearest dealer and let the haggling begin.
Stories such as these appear with greater frequency as we step
across the threshold to the digital economy.

IT departments have a new customer, the marketing depart-
ment. While traditional IT has been inward facing, handling the
affairs of the back office, successful marketing requires outward,
customer-facing, real-time, "killer applications." Information sys-
tems had to shift their focus and capabilities from keeping records
in the back office to greeting customers in the front lobby!

Marketing itself has witnessed a shift in focus from the prod-
uct to the customer. Customers want products made just for their
specific needs. As the Internet gives companies the capability to
personalize offerings and shift from mass production to mass
customization, marketers must know the needs of their individual
customers, not the needs of huge market segments.

Remember the Sears mail order catalog? Sears had informa-
tion about addresses where it could mail its catalog, but, due to
the technology of the time, not the intimate details of its custom-
ers' buying behavior. The new capability to harness information
technology to drill down below the demographics directly to the
behavior of individual customers has far reaching implications for
companies that do not want to go the way of the Sears catalog.

The business processes and workflows of commerce are today
essentially human phenomena. People are adaptive problem sol-
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vers and can deal with new situations "on their feet" and handle
incomplete, inconsistent information in real-time, usually making
good business decisions based on judgment gained from experi-
ence. This is precisely what computers must be empowered to do
in digital commerce. Thus the challenge of electronic commerce is
to capture the information and knowledge in people's heads and
place it in computer systems.

Like people, the computer systems that operate in the digital
economy must be knowledge-based, adaptive and continue to learn
from experience. Sound like Buck Rogers? Not really. Adaptive,
reactive, and reflective task knowledge is the essence of a field of
computer science known as distributed artificial intelligence
(DAI), popularly known as intelligent agent technology. It is one of
the most rapidly advancing computing technologies. When codi-
fied into digital software agents, the task knowledge once isolated
to a human specialist becomes available to an entire workforce,
assisting the customer service representative at the call center,
suppliers, trading partners, the salesman in the field and the
customer himself with intelligent customer self-service.

The company that masters electronic commerce is the com-
pany that will master its industry in the emerging digital econ-
omy. Such mastery is not an end game, it is a continuing and
unfolding process. Agility is the byword of success ― an agile
business empowered by agile information systems.

Due diligence is in order since the software needed to power
digital worlds that mirror the real world are not yet mature, al-
though most of the pieces are available from new and established
software companies. Evaluating and partnering with the emerging
electronic commerce software vendors should be a top business
priority. Distributed architecture, open standards, and the ap-
propriate use of agent technology are the key criteria for selecting
commerce vendors, platforms and frameworks.

The Pillars of Digital Business
To understand what we want computers and our software ven-
dors to do for us in the realm of electronic commerce and digital
business, we can begin by looking at the real world of commerce.
A successful digital business strategy begins with building on the
existing market spaces in which a given company operates.
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Figure 1 shows the three pillars of electronic commerce that
stand on the foundation of an existing market space: electronic
information, electronic relationships, and electronic transactions.

Figure 1. Building the Digital Corporation

The electronic information pillar is, at least initially, the easy
part. The Web is a global repository of documents and other
forms of multimedia. Everyone can be a publisher of information
with as little as a HTML enabled word processor, a free file trans-
fer program, and a $19 a month account with an Internet service
provider. Product and service information is easily accessed and
displayed anywhere, anytime, giving the smallest of businesses a
"Web presence." Forrester Research reported that by the end of
1996 about 80% of Fortune 500 had established Web presence
compared to 34% in 1995.2

Displaying a company's products in an electronic catalog,
however, can become complicated quickly. For example, an auto
parts store that puts its catalog on the Web, will overwhelm the
customer who must navigate the 40,000 or so awkwardly coded
part numbers carried by even the smallest of auto parts stores.
And that's not all. The customer needs to know if the part is in
stock. If not, is the part available from the store's jobbers or
wholesale distributors? Is the part available for restocking and, if
so, when? Parts are can be substituted, and quite often they are
superseded by newer parts.
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Existing information must be translated into appropriate for-
mats for the Web: HTML, XML, GIFS, JPEGS, RealAudio and so
on. Tools for accomplishing such content publishing can be as
simple as FrontPage or Powerpoint. Managing the content is the
challenge, often requiring specialized document management and
searching software.

Electronic catalogs are major endeavors, especially when the
content one company wants to display comes from suppliers us-
ing different formats and data as well as in-house content. And,
who wants to see an entire catalog? Most customers will only
want the parts relevant to them and in the order they wish to view
the information.

Catalog management can become quite complex, especially
when catalogs are virtual, combining information from several
sources into a consolidated, normalized catalog that can be ex-
tended, inspected, resequenced and subsetted. Making the right
information available to the appropriate entities is another issue.
Wholesale prices, for example, need to be available to retailers,
but not to consumers. Thus catalogs need to know who is looking
at them and reveal only authorized information.

Sherif Danish and Patrick Gannon's book, Building Database-
Driven Web Catalogs, provides an excellent discussion of the sate-
of-the-art, and describes the need for Marketing Product Data
Management Systems to synchronize engineering, marketing, op-
erations, and ERP systems so that CD-ROM, Web, print and
custom catalogs maintain integrity and synchronization. The need
for real-time updates to aggregated catalogs along with the need
for configurator systems that can build a product on the fly indi-
cate that sophisticated processes, not just data, are essential to
web catalogs of the future.

Search engines are of course important, but catalog informa-
tion, to be effective, should be "pulled" by the customer to match
individual preferences. This personalization capability requires
profiles, a sensitive subject. Profiling is a hotly debated privacy
issue, and to address the issue standards such as the Open Pro-
filing Standard (OPS) are beginning to emerge. Profiling can be
intrusive, using those little "Cookies" on the computer's hard
drive. Nonintrusive profiling can be accomplished in ways to in-
sure privacy. Click streams can be captured, maintained, and
analyzed on the e-commerce host system or "trusted" third party
intermediaries can use their software proxies to ensure anonymity
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on the Web ― a service sure to be vital to the widespread accep-
tance of e-commerce.

As this discussion reveals, there is much more to the elec-
tronic information pillar of e-commerce than simply publishing
content. Dynamic publishing of information can require many
tasks and intelligent decisions to be made in real-time. The use of
intelligent software agents will be essential to handling these
many tasks of creating, maintaining, and delivering content on
the Web. And software agents will be needed to allow the user to
intelligently navigate and interact with the information glut. While
the graphical user interface (GUI) was a boon to personal com-
puting by allowing direct manipulation of objects on the screen,
task delegation (to software agents) is the next big step needed in
user interfaces, helping people filter through the information glut.
Further, it is not just people that must interact with electronic
catalogs. The computer systems of suppliers, customers and
trading partners must as well.

To be successful in e-commerce, a company must master the
central pillar, Electronic Relationships. Building a site and hang-
ing out a shingle on the Web, does not mean they will come. First
and foremost traditional means of customer acquisition such as
advertising, promotions and public relations do not go away.
Once people are attracted, a Web site must create the "buzz,"
much like Amazon.com has done in the book selling business.
The site must be innovative, add value, provide information and
interaction not otherwise available and create forums for opinion-
building activities. In short, the site must build community and
become the "port of entry" for commerce.

Before it went bankrupt for non-Internet reasons (manage-
ment difficulties), Fruit of the Loom (FOL) understood this con-
cept when it built its ActiveWear e-commerce site and pioneered
the notion of coopetition (cooperating with its competition) on the
Web. It wanted to become the port of entry in its industry where
everyone would come to transact business, tell their stories and
display their wares.

FOL positioned itself as the preeminent cybermediary by us-
ing its e-commerce systems to not only host its own site, but to
provide its expertise, software and hosting to its distribution
chain. Even the smallest mom-n-pop FOL distributor could have
a sophisticated site with all three pillars of e-commerce, thanks to
FOL, without having to acquire hardware, ISP services or soft-
ware. And the distributors were not restricted to handling FOL
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products only. Customers could buy Hanes underwear from these
distributors using the complete facilities of FOL. FOL exemplifies
the business nature of e-commerce issues. Industry positioning
was a well thought digital strategy developed by business execu-
tives, not programmers.

Figure 2.  Market Positioning and Restructuring
Using the Internet

A business-to-consumer Web site must not only get custom-
ers to come, it must get them to come back, and come back
regularly because it is so important to them. This "stickiness" is
the essence of e-commerce. Unlike the mass media of print and
broadcasting, the Web is an interactive medium. Interactive tools
for building electronic relationships can be a simple as opt-in
email. More advanced tools include list servers, news groups,
bulletin boards, chat rooms, and in the future, virtual spaces may
become commonplace such as those developed by ActiveWorlds.

Two choices are available for determining customer interest:
having the customer provide profile information or having the
system analyze a user's activity trails through a Web site. Such
profiling processes can allow personalization and information fil-
tering. Collaborative information filtering can be used to connect
people with similar interests, can enable opinion making and,
using advanced techniques such as artificial neural networks,
uncover tacit information.
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Analysis of consumer buying behavior will become increas-
ingly important as 1-to-1 marketing gains momentum on the Web
and as autonomous software agents offer the potential to intelli-
gently mine for buying patterns from vast pools of customer in-
formation. Intelligent agents are a natural for customer data
mining and can help to avoid the market researcher's computer
"query from hell" as well as uncover patterns humans would
likely miss.

While data mining provides an opportunity for reflective, usu-
ally off-line, analysis of buying behavior, real-time profiling is es-
sential as well. Forgetting about the Web for a moment, compa-
nies such as Catalina Marketing allow the supermarket clerk to
print coupon offers directly targeted to the customer at the check-
out lane, in real-time, at the point of sale based on the current
shopping basket. Such pinpoint profiling accuracy in real-time is
the key to marketing, adding value to individual customers, and
cross-selling. Building customer relationships depends on both
deep analyses of historical customer information and up-to-the-
second real-time data ― the winning combination for e-commerce.

Customer relationship management (CRM) is not just com-
puter based. In fact the most important medium for CRM is to-
day's call center, and companies that operate call centers should
look to the knowledge and experience they have gained with this
function to serve as the foundation for building electronic rela-
tionships. The integration of traditional call centers and Web-
based customer service is inevitable. The two technologies will be
integrated via Computer Telephony Integration (CTI) using IP te-
lephony, integrating these customer "touch points." Such moves
are essential to e-business customization strategies and provide
an evolutionary path for users of such hybrid systems. Compa-
nies embracing the Web for CRM should include their call center
team as cornerstone players in their initiatives.

The capability to handle Electronic Transactions is the third
and least mature pillar of e-commerce. Perceived and real obsta-
cles have to be overcome before electronic transactions become a
widespread means of consummating binding contracts and mak-
ing payments. Back to the Forrester report mentioned above, only
5% of the Fortune 500 companies with Web presence handle
transactions on the Web in 1996. The major barriers include se-
curity on the Internet, lack of accepted standards for authentica-
tion and payments, non-repudiation, and general fear and un-
certainty by consumers. Several commercial standards and of-
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ferings have already appeared including Secure Electronic Trans-
actions (SET) for credit cards.

Business-to-business incarnations of electronic commerce
have grown more rapidly than business-to-consumer forms, in
part due to the widespread use of traditional Electronic Data In-
terchange (EDI) in large corporations. Currently, most electronic
commerce transactions such as retailer to consumer are simple:
browse a catalog and make a selection, then make a payment
using a credit card. This kind of "see-buy-get" transaction in no
way is reflective of the complex and nested transactions of real
commerce.

Transactions in the real business world are often long lived
propositions involving negotiations, commitments, contracts,
floating exchange rates, shipping and logistics, tracking, varied
payment instruments, exception handling and termination or
satisfaction.

Commercial transactions have two phases, construction (in-
formation collection involving catalogues and brokerage systems
to locate sources; agreement leading to terms and conditions
through negotiation mechanisms; and engagement resulting in
the "signed contract") and execution (configuration involving de-
ployment across the group of participants in the transaction;
service execution in context of the higher level contract and man-
agement of exceptions; and termination involving validation and
closing the contract across all participants). Termination may be
very long lived as contracts may include ongoing service agree-
ments with online customer service delivery and other aspects of
overall customer relationship management. In the world of digital
commerce, traditional transactions are replaced with long lived,
multi-level collaborations.

In a joint white paper of the Object Management Group and
CommerceNet, Gabriel Gross, President of Centre Internet Eu-
ropeen, summarized the current state of electronic commerce ap-
plications as "mainly limited to two functionalities: cataloging on
one side and payment facilities on the other side. The [current]
electronic commerce world is in practice a lot less sophisticated
than real world commerce where several levels of interaction can
take place between a potential client and vendor, and several lev-
els of intermediaries can act or interfere."3

What happens when e-commerce matures to reflect the real
and complex world of multi-seller, multi-buyer commerce? The
real world of e-commerce will require building digital simulations
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of real world open markets. As shown in Figure 1, Open Market
Processes provide the capstone for an enterprise wanting to build
information systems capable of participating in the emerging
digital economy. Such an open market is illustrated in Figure 3.
Gross explains, "… an open electronic market infrastructure will
act as the foundation of an ecosystem where actors will be able to
join in and play the roles they want. The roles of the individual
actor will depend on the situations, on the other actors he is
faced with, or on his motivations of the moment."

Figure 3. Open Digital Markets

A given actor may play multiple, simultaneous, and dynamic
roles: customer (the one who pays), consumer (the one who re-
ceives), merchant (the one who gets paid), and provider (the one
who delivers). And there is more to these basic roles when consid-
ering the roles of broker, aggregator, referral service and other
forms of intermediation along with the supporting roles of the
banker, credit card provider, shipper, insurer and other third
parties.

Open market processes require interoperation of computer
applications and consistent protocols and formats for information
interchange. The complexity of building such "virtual commerce
places" mandates a distributed computing paradigm based on
standards if there is to be any hope of interoperability.
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Without consistent business semantics, processes and work-
flows cannot be shared across multiple, distributed, and dispa-
rate businesses. Sound complicated? It is.

Standards must address two facets, standard data definitions
and standard task knowledge. The eXtensible Markup Language
(XML) will likely revolutionize the data aspect and is discussed
further in Chapter 6.

The task knowledge needed for such inter-enterprise activity
(adaptive business processes and workflows) overwhelms today's
software paradigms. The use of intelligent agent technology which
is based on task level knowledge and knowledge sharing stan-
dards such as a simplified version of the Knowledge Interchange
Format (KIF) will be essential to the future of open digital mar-
kets. Collaborative multi-agent systems are central to building
open, digital commerce places as illustrated in Figure 3. The fig-
ure shows several enterprises convening around a commerce
transaction and shows the multiple simultaneous roles of Enter-
prise A (for example, as a merchant and provider).

Trading process models being developed for electronic com-
merce are fundamentally the same as traditional commerce proc-
esses. Core processes include pre-sales and sourcing, order
placement, supply chain management, settlement and post-sales
support. Coordination of these processes is essential and pioneers
in developing open markets turn to coordination theory such as
that being researched at MIT's Sloan School under the direction
of Dr. Thomas Malone. Coordination is also at the heart of de-
signing and building multi-agent systems. The collaborative
working arrangements and processes of today's real commerce
will eventually be simulated in the knowledge-based software of
open digital commerce.

Tilburg University's Infolab summarizes the complexity of do-
ing real commerce electronically, "Although e-commerce aims at
supporting the complete external business process, including the
information stage (electronic marketing, networking), the negotia-
tion stage (electronic markets), the fulfillment (order process,
electronic payment), and the satisfaction stage (after sales sup-
port), currently, e-commerce is hampered by:

 closed (self-contained) markets that cannot use each other's
services

 incompatible frameworks that cannot interoperate or build
upon each other

 a bewildering collection of security and payment protocols
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 use of inadequate techniques to model business requirements
and enterprise policies."4

Strategy must recognize and navigate the many pitfalls and
obstacles. Companies cannot, however, wait until the ultimate
commerce systems are in place. Instead, they must act now to
harness the current best of breed technologies, and evolve in-
creasingly robust business models as the technologies evolve.

What Electronic Commerce Really Is
According to the Association for Electronic Commerce, a simple
definition of e-commerce is “doing business electronically.5”
Sound fuzzy and ill-defined?  It is.  According to this definition,
using the telephone to conduct business is e-commerce. In large
corporations e-commerce is often equated to electronic data inter-
change (EDI) where structured messages representing standard
business forms are exchanged over private networks.

In everyday usage the terms Internet commerce or
I-commerce, Web-commerce, digital commerce and e-business are
often interchanged with e-commerce, sometimes leading to aca-
demic arguments. In his article, "E-commerce? E-business? Who
E-cares?" Walid Mougayar, the founding chairman of Commer-
ceNet Canada explains, "In a nasty little intramural squabble,
some analysts and online businesspeople have decided that
E-business is infinitely superior as a moniker to E-commerce.
That's misleading and distracts us from the business goals at
hand. The effort to separate the E-commerce and E-business con-
cepts appears to have been driven by marketing motives [IBM
circa 1996] and is dreadfully thin in substance. Here's the im-
portant thing: E-commerce, E-business or whatever else you may
want to call it is a means to an end. The objectives, as with IT, are
to improve or exploit unique business propositions ― with the fo-
cus now being the online world. Worrying about the definitions of
those words, or about which is superior to the other, or about
which is a subset of the other, is a silly little inside-the-beltway
argument.6"

So, depending on who is asked, e-commerce will have a wide
variety of definitions and even differing names.  This may not be
such a not bad thing, because vague definitions and various
names help to keep our thinking open.
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The industry consortium, CommerceNet, provides sharper fo-
cus with their definition, “E-commerce is the use of inter-
networked computers to create and transform business relation-
ships.7” CommerceNet elaborates, “It is most commonly associ-
ated with buying and selling information, products, and services
via the Internet, but it is also used to transfer and share informa-
tion within organizations through intranets to improve decision-
making and eliminate duplication of effort. The new paradigm of
e-commerce is built not just on transactions but on building,
sustaining and improving relationships, both existing and poten-
tial.”

Regardless of the e-label, the Internet provides an infra-
structure for extending a company’s inward-focused, unique
business processes to customers, trade partners, suppliers and
distributors with new, outward-facing applications. The intercon-
nections make it possible to do things in ways not previously pos-
sible by eliminating time and distance. More importantly, and
unlike the telephone and fax, the Internet connects people and
computers not only with each other, but also with the information
base with which they work.

Opportunities and challenges permeate the enterprise affect-
ing R&D, engineering, manufacturing and production, supply
chains, marketing, sales, and customer care. Because it reaches
directly into these core business processes that are the lifeblood
of the enterprise, digital commerce is a mission-critical business
issue. Because the Internet provides real-time connections on both
the supply and demand sides of a company, nothing less than a
digital enterprise will be able to thrive in the digital economy.

From this perspective, it becomes clear that digital commerce
is not something a corporation can just go out and buy. Neither is
it based on speculation, but rather on the experience of a growing
number of companies that already are using the Internet to
streamline their business processes, procure materials, sell their
products, automate customer service and create new wealth. The
Internet is turning industries upside down and forcing enterprises
to refocus their information systems from the inside out.

The Importance of the Business Model
Simply "porting" a brick and mortar business model to the

Internet will most likely fail. What's needed is a recognition of how
the Internet can change the customer experience, and that
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change is not always appropriate ―the Internet does not always
change the basic value proposition. For example, the retail trades
distinguished between convenience and specialty goods. Conven-
ience goods are the basics of life ―groceries, banking, and other
commodities that people want to acquire while spending the least
amount of time and effort. Specialty goods, on the other hand, are
highly valued and only complete information will satisfy the con-
sumer in making these infrequent, but more highly valued buying
decisions. The distinction between convenience and specialty
buying does not go away with the advent of the Internet. In the
process of buying aspirin and buying prescription drugs, the ac-
tivities are essentially different ― the commodity versus the spe-
cialty good.

And, even with, let's say, a book selling scenario, if the Inter-
net is to make a difference, the online store must offer more fea-
tures and functionality to delight customers, or customers will go
to their nearest brick and mortar bookstore with its expensive de-
signer coffees and relaxing reading areas. Selling prescription
drugs on the Net had better offer the consumer something better
than the bulk buying programs that are already automated. Ex-
press Scripts, Merck-Medco, PCS and giant pharmacy benefit
managers (PBM's) dominate the bulk prescriptions business.
Watch out PlanetRX and Drugstore.com.

As reported in "After the Gold Rush," "Rather than join up
with some new Internet enterprise, those PBM's decided to 'go it
alone" on the Web, convinced that what mattered was not what a
customer sees on a computer screen but "the complicated proc-
esses behind the screen ― processes that Merck-Medco had al-
ready perfected. While Drugstore.com thought the Internet would
be 'disruptive' to Merck-Medco and others, it was actually 'sus-
taining' in that it enhanced the older company's competitiveness.
Drugstore.com's second mistake was cramming. If you look at
Drugstore.com you will find the same products you would find at
a regular drugstore ―the same model as a terrestrial drugstore,
but they have moved it online. Contrast this, the study suggests,
with uncrammed Reflect.com. It enables the customer to custom-
ize their own brand of personal care products. It provides cus-
tomers with an experience that is unique to the Internet. It per-
mits customers to do things for themselves that only a cosmeti-
cian could do for them in the past. The customer is always ask-
ing: 'Is the new way better than the old way?' It rarely is." 8
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Just because we can do something on the Internet does not
mean that that something will work. Quality and convenience still
count as sustainable differentiators. Customers know the differ-
ence. Only the hyper-efficient and hyper-effective business mod-
els will win in the digital world of business.
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Business Fundamentals for the 21st Century
How do business fundamentals change when the whole world can
share a common information system? How will these fundamen-
tals shape the transitions to the digital economy?

As the business world emegres from the euphoria and then
crash of the dot-com craze, industry analysts and pundits have
already changed their slogans and acronyms ―from, B2C to P2P
(path-to-profitability) and from time-to-market to time-to-reason.
The past four or five years will be characterized by business
historians as "Euphoria, Alarm and Reason."

As the Internet continues its climb into the mainstream of
business it will impact business fundamentals in many ways.
When it becomes possible to connect any-to-any and all-to-all,
some interesting things start to happen.

Kevin Kelly, founding editor of Wired magazine, has defined a
new law for the value of relationships in the digital economy. Kelly
concludes that the value of the Internet increases faster than Bob
Metcalfe’s formula of n2, where n is the number of people con-
nected. Metcalfe’s law is based on single-point connections be-
tween two people. The Internet enables multiple simultaneous
connections among customers, suppliers and trading partners,
making the value of relationships not just n2, but nn.1 Kelly's law
and the following new fundamentals of the digital economy pro-
vide a starting point for mastery in 21st century business:

 1. The Customer Becomes a Dictator
 2. Mass Customization Supercedes Mass Production
 3: Business Becomes Ubiquitous
 4. Relationship Management Becomes Holistic
 5. Customers and Trading Partners Become Virtual Employees
 6: Digital Corporations Achieve Hyper-efficiency
 7. Only the Transactions of the Economy Move to the Net
 8. Competition Becomes Value Chain Versus Value Chain
 9. Digital Markets, the New Middlemen, Reduce Friction
10. Operational Requirements Become 7x24
11. Cycle-Times are Slashed
12. Branding Still Counts
13. Pricing Becomes Dynamic
14. Inter-Organization Design is a Really Big Challenge
15. A New Kind of Software Powers the Digital Corporation
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1. The Customer Becomes a Dictator.
Information is power. Authoritarian societies rely on one-way,

hierarchical information flows, where information flows down,
from one-to-many. Democracies rely on matrixed forms of com-
munication that provide many-to-many information flows.

Up until the introduction of the Internet in industrial societies,
information flowed in one direction, from the producer to custom-
ers in a one-to-many fashion. The Internet, on the other hand,
provides many-to-many connections among customers. The
Internet turns the producer-consumer relationship upside-down
with the balance of power going to the customer, laying the foun-
dation for the Customer Age.

What is the first thing that most people do when contemplating
a major purchase such as a new car or computer? They start
asking around. They contact their friends and colleagues who
have relevant experience and information. With the Internet, they
can ask the whole world.

A fully informed consumer is one of the basic tenets of pure
competition, and the Internet makes it practical to obtain and
share information in ways never before possible. Knowledge is
power, and the Internet has created a more fully informed cus-
tomer who, in turn, has wrested power from producers. In recog-
nition of this fundamental shift, marketing expert Regis McKenna
explains, "It's about giving customers what they want, when,
where, and how they want it.2"

A hallmark of the industrial age is that manufacturers mass
produce goods and push them to market, controlling information
about their products through the mass media with advertising
and public relations. This form of commerce is called supply-
push. The Internet flips the coin to demand-pull. And the more
information customers gain, the more demanding they become.
Caveat Venditor (seller beware).

2. Mass Customization Supercedes Mass Production.
As control of markets and economies shifts from the producer

to the consumer, companies must use the interactive capabilities
of the Internet to customize their offerings, one customer at a
time. Build-to-order is the secret of Dell Computer's success.

When a company interacts electronically with customers,
buying behavior can be analyzed so that the company can cus-
tomize its product and service offerings to the individual cus-
tomer. This is the essence of the one-to-one marketing revolution.
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Customization provides value to customers by allowing them to
find solutions that better fit their needs and by saving them time
in searching for their solutions. Personalization is a cornerstone
for building a customer-driven company. The Internet allows a
company to greatly enhance the buying experience through value
added services such as collaboration, building communities-of-
interest, and multimedia renderings of complex product informa-
tion. Providing a personalized, enhanced buying experience is es-
sential to any future business strategy.

3. Business Becomes Ubiquitous.
The railroad, the automobile and the Interstate highway sys-

tem all changed the business landscape and the economy. Now,
the Internet changes "what we do," and "where we do it."

On the Internet a company can conduct business everywhere,
all the time. The Internet can eliminate the barriers of time and
location in operating a business.

Not only can the Internet make company information available
worldwide, it can distribute an enterprise's business rules and
processes in real-time. All the information, business processes
and control needed to transact business can flow friction-free
anywhere, anytime to customers, suppliers and trading partners.
The Internet enables a multitude of connections between custom-
ers, suppliers and trading partners: process-to-process connec-
tions between servers, browser-server connections and a growing
number of network-savvy information appliances that can plug-
and-play on the Internet (e.g. cell phones, pagers, palm tops,
WebTV, fax) − all the current and future business touch points.

4. Relationship Management Becomes Holistic.
Customers and suppliers interact with a company through

many media: email, fax, telephone and computer-to-computer
communication. These same touch points equate to new sources
of customer information. Increasingly rich customer information,
in turn, allows a company to analyze customer buying behavior
and customize its offerings to individual customers.

More importantly, a holistic approach to relationship manage-
ment can optimize the lifetime value of each customer. It's not the
individual sale of a product to a customer that matters. With the
cost of new customer acquisition, no customer is more important
than an existing customer, and the lifetime value of each cus-
tomer must be carefully managed. That requires a complete view
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of all customer interactions, including sales transactions in the
marketing department and complaints received by the call center.
Daily, weekly and quarterly sales statistics were the key to mass
marketing; tacit information regarding the overall company expe-
rience by each customer is key to mass customization. The Inter-
net provides a powerful new tool to return to the more intimate
relationship of the mom and pop grocery or hardware store down
the street in days past.

In the past, with a few exceptions such as the insurance giant
USAA, each form of customer communication remained with the
department that handled that form of communication: the call
center handling telephone inquiries or the mail center handling
postal mail. When a letter reaches USAA in its San Antonio or
Tampa offices, it doesn't go past the mail room. Instead it is
scanned and incorporated into a shared information base avail-
able to any employee that interacts with the customer in the fu-
ture. By capturing customer interactions and coding them as bits,
a complete view of the customer replaces the fragmented view
available in most companies. Further, access is made available to
the mobile workforce regardless of device or location. The USAA
agent has access to complete information at the scene of an acci-
dent or standing in the aftermath of a hurricane.

The Internet introduces yet another and most powerful touch
point. Customers will no longer tolerate being bounced between
department to department or being trapped in a touch tone maze
trying to interact with a company. Integrating all customer touch
points to obtain and maintain a complete view of each customer
is the key to maximizing the lifetime value of customers.

5. Customers and Trading Partners Become Virtual Employees.
The Internet can provide double leverage when it comes to per-

haps the most critical business function, customer service. By
implementing a self-service paradigm, the costs of customer
service can be cut dramatically while increasing the quality of
customer care.

Today's reality is often a frustrated user who must navigate
call center menus that lead to intolerable on-holds or, finally, a
human who abruptly tells the customer to call another number in
another department. Automating customer service through a sin-
gle enterprise access point or portal can put the customer in
control of navigating the company’s service resources.
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While giving the customer greater control, labor costs can be
slashed since the number of customer service representatives can
be reduced as a result of outsourcing customer service to the
customers themselves. Or, more likely, customer service repre-
sentatives can use their time making out-bound marketing and
customer satisfaction calls.

Just as it is with gasoline stations today, an increasing num-
ber of customers will go to the self-service lane on the information
highway. Self-service allows the customer to do for themselves,
potentially yielding greater satisfaction and reduced cost.

And it's not just after the sale that customers can be put to
work as employees, in this case, doing the work of the sales engi-
neer or representative. Automated tools can assist the customer
in the buying process: calculating monthly payments or config-
uring a custom PC.

Chat rooms and discussion groups can afford the opportunity
for customers to share their product or service experiences with
others during either buying or service activities. A potential buyer
can learn from the experience of others who have been interested
in, bought, and used a particular product or service.

These interactive capabilities are especially useful for buying
specialty goods where purchasing decisions have many dimen-
sions and involve multi-step processes. By providing calculation,
configuration and collaboration tools, a company can create
communities-of-interest where consumers go first to become in-
formed about purchasing decisions and seek help in using a
product.

In business-to-business markets, product configurators, com-
puter-aided design (CAD) systems, and collaborative problem-
solving tools can bring dramatic productivity increases to the de-
sign, development, and procurement of complex products and
services. Large-scale and complex projects can be transformed by
sharing product specifications, bills-of-material and production
schedules across many suppliers and trading partners in real-
time. As bandwidth increases, the use of virtual reality technolo-
gies will no doubt be used to further enhance both consumer and
business buying experiences and after sale support.

Companies that recognize the self-service paradigm will gain
significant competitive advantage. They will put their customers
and suppliers to work as virtual employees.
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6. Digital Corporations Achieve Hyper-efficiency.
Physical inventories have always been a major cost component

of business. The classic goal of inventory “turn” can be dramati-
cally enhanced by linking to suppliers in real-time. In his new
book Direct from Dell: Strategies That Revolutionized an Industry,
Michael Dell explains, "Inventory velocity has become a passion
for us. In 1993, we had $2.9 billion in sales and $220 million in
inventory. Four years later, we posted $12.3 billion in sales and
had inventory of $233 million. We're now down to less than eight
days of inventory and we're starting to measure it in hours in-
stead of days."3

The Internet provides a multitude of opportunities for radically
reducing the costs of designing, manufacturing, and selling goods
and services. A company must take advantage of these opportu-
nities or find itself at a significant competitive disadvantage.

Over the last decade, business process reengineering (BPR) led
to new levels of internal efficiencies in Global 2000 corporations.
Around the globe, companies networked their internal computers
to eliminate duplicate business processes and paper handling.
Companies must take their reengineering efforts to the next level
by encompassing what is external as well as their internal opera-
tions. They must extend their supply chain management systems
and optimize their operating resources using the Internet. Com-
peting against hyper-efficient companies and supply chains en-
abled by the Internet will become increasingly difficult.

7. Only the Transactions of the Economy Move to the Net.
Except for purely digital products like software, information

and music, logistics and physical distribution remain as the other
side of the digital commerce coin. Dennis Jones, VP and CIO of
FedEx explains, "What often gets lost in discussions about Inter-
net commerce and the digital economy is the physical aspect of
doing business. The Internet has engendered a feeling that any-
one can start up a Web site to sell widgets, and instantly they're
worldwide marketers. To succeed in Internet commerce, we be-
lieve a company has to be as effective in the physical world as
they are in the electronic arena. The ability to move information
around the world at the speed of light is a great enabler of com-
merce, but it breeds a corresponding need for the physical goods.
The information network needs a physical network."4
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8. Competition Becomes Value Chain Versus Value Chain.
Because the Internet gives the customer greater visibility to

supplier information, it's not just your company anymore. As
markets become more and more transparent, customers can find
and get the total solutions they seek: the right set of products and
support services delivered at the right price, time and place.

Customers in both business and consumer markets want
complete solutions. For example, buying a home requires many
ancillary resources such as a mortgage, title and property insur-
ance and appraisals. By aggregating many and diverse resources
in a complete value chain around a complete solution, companies
can gain significant competitive advantage. But they must change
their thinking from the products and services they now provide,
and focus on the bundles of solutions their customers need to
fulfill their requirements − a plane ticket is not a vacation.

In the digital economy, where total customer solutions are de-
manded, it's not Sears competing against J. C. Penney, it's Sears'
value chain competing against J. C. Penney's value chain. It's
Home Depot's value chain competing against Lowe's value chain.
The customer-driven value chain is paramount in determining the
winners and losers in the digital economy.

9. Digital Markets, the New Middlemen, Reduce Friction.
Contrary to all the talk of disintermediation, middlemen are

not dead in cyberspace. Middlemen have always added value in
distribution channels providing warehousing, logistics, shipping
and other economically valuable services. But traditional brick
and mortar middlemen cannot rest on their laurels. To succeed in
the digital economy, they must add new value through providing
information and aggregating services not previously available.
Companies such as the huge PC wholesaler, Tech Data, were
early adopters of the Internet and played a leadership role in set-
ting new standards and processes for their industry by becoming
a founding board member of RosettaNet in 1998.

RosettaNet is a non-profit consortium of major information
technology, electronic components and semiconductor companies
working to adopt common business processes to advance IT sup-
ply chain interaction worldwide. These standards form a common
e-business language (the organization's name was adopted from
the ancient Rosetta stone), aligning processes between supply
chain partners on a global basis.
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When brick and mortar Tech Data joined RosettaNet in 1998,
the Fortune 500 company generated sales of $7.1 billion. By the
end of 2000 the click and mortar middleman had generated sales
of $17 billion and reported record earnings. Rather than be dis-
intermediated, Tech Data harnessed the Internet to become a su-
per-intermediary.

On the other hand, when intermediaries do not truly add
value, demanding customers will eliminate them. For example,
American Airlines’ Travelocity was originally designed so that
travel agents would still add value by being the means of deliver-
ing the ticket. Consumers who represent the travel community
perceived little value in this arrangement, and the travel agent
was disintermediated from the consumption process.

Cybermediation is critical in business-to-business markets.
With the diversity of industrial and business goods and services,
searching for the right vendor with the right product specifica-
tions and ancillary supporting services can be a daunting task.
Including pure net plays such as the recently established elec-
tronic marketplaces and B2B exchanges, the intermediary that
can bring together diverse suppliers and customers and provide
them with information unavailable elsewhere will win the mid-
dleman game of the digital economy. GE's Trading Process Net-
work (TPN) is an early pioneer in this marketspace and, like its
competitors, must keep running hard to stay ahead of the game
of adding compelling value and growing business-to-business
communities.

10. Operational Requirements Become 7x24.
It's no longer 9-to-5. Doing business on the Internet means

7x24x365 operations and no holidays. Because the Internet can
make a company ubiquitous, digital commerce must follow the
sun, greeting markets as they arise each day in Tokyo, then Hong
Kong, and later in Riyadh and Johannesburg, then London, New
York and on to San Francisco.

The good news is that a digital workforce labors around the
clock without demanding overtime pay. The sobering news is that
Internet-based systems require availability and reliability that can
be achieved only through much effort and investment.

Not only must an e-Commerce system be technically reliable, it
must also be dynamically scalable so that it can withstand the
onslaughts of traffic that are frequently associated with breaking
news and product announcements. Even without a stampede,
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speed is important. In a report released in July, 1999, Zona Re-
search reveals that "Slow download times at online shopping sites
could place at risk as much as $4.35 billion in U.S. e-commerce
revenues each year. Analysts estimated that online shoppers
would wait up to 8 seconds for a site to download. The sales risk
crosses all types of sites. For example, an estimated $3 million
may be lost monthly due to slow securities-trading sites.5" The
effect of slowdowns is multiplied many fold when real-time busi-
ness-to-business traffic is taken into account.

Researchers at MIT responded to the availability and reliability
challenge and started Akamai Technologies. Through advanced
network management technologies, Akamai optimizes perform-
ance, delivers broadcast-caliber streaming media, and provides
interactive application services for content providers the likes of
Yahoo!, CNN Interactive, and Apple Computer. In short, Akamai
eliminates Web congestion by transforming the Internet from an
inconsistent transport medium into a high-performing network.

 The non-stop, mission-critical nature of e-commerce demands
non-stop systems and network assets. Redundancy, scalability
and fail safe must be built into all components of e-commerce
systems and the platforms on which they run.

11. Cycle-Times are Slashed.
In some cases, lag time from product development to market

availability can be reduced to near zero. In fact, Microsoft and
other software manufacturers reach their markets prior to com-
plete product development. Customers use their products before
they are actually released. Beta versions of software products are
downloaded free by customers. The result is that the customer
actually becomes involved in product development. Because peo-
ple prefer what they already know, the customer gets hooked on
the Beta version of a product, and it takes just one micro-step to
convert Beta users to paying customers. Time-to-market is no
longer a competitive advantage; it is a competitive necessity.
Through collaborative product development and knowledge shar-
ing, cycle-times can and must be successfully managed.

But speed is not everything. Many dollars were thrown at dot-
com startups whose primary competitive advantage was that of
first mover. The lessons learned from the crash of the dot-coms
include that speed is not everything. Without the ability to per-
form, speed means first to crash and burn. The "revenge of the
BAM's" has seen traditional "brick and mortar" (BAM) companies



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

scream past their upstart dot-com competitors. While the dot-
coms were faster, the BAM's could actually deliver as they came
on stream in digital markets.

The ability to sense and respond with a solid value chain is
the key to success. The ability to deliver and to change in re-
sponse to market realities is what counts. The ability to change is
now more important than being first.

12. Branding Still Counts.
The notion of "branding" is a cornerstone of business. Con-

sumers turn to brand names and often pay a premium in so do-
ing. Why? It's because of trust. Trust is built over time with con-
sistency, quality and service.

When shopping for a computer on the Internet, cost may be
the foremost requirement. But if the best price is offered by John
Doe's Computer Shop, the consumer may hesitate before entering
a credit card number. Although John Doe's Computer Shop may
use the same secure credit card server as CompUSA or Best Buy,
the consumer may take the price hit to go with a trusted brand
name.

New entrants into digital markets can build a brand in cyber-
space as did Amazon, but brand acceptance and loyalty must be
earned over time. A first mover had better be the most conven-
ient, cost-effective, informative, simple, secure and reliable re-
source available. These are the ingredients of building loyalty and
ultimate trust that result in successful branding.

Word travels instantly through electronic communities and
reputations can be made or destroyed with the click of a mouse.
Without strong branding, a given company will likely be reduced
to a commodity provider, competing with ever shrinking price
points and margins.

Because branding on the Internet is as essential as branding
in the traditional business world, established brick and mortar
companies have significant advantage. They bring an established
brand to the table.

13. Pricing Becomes Dynamic.
When time is eliminated in the supply and demand equation,

pricing dynamics change radically. Whether dealing in commodi-
ties or premium brands, in either business-to-consumer or busi-
ness-to-business marketspaces, pricing policy is a core part of
business strategy. Pricing strategies must adapt to the realities of
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Internet market mechanisms which are becoming increasingly
real-time and global.

Fixed pricing is a relatively new concept in the world of com-
merce. Ancient markets certainly had no price labels on their
products or shelves. Bargaining and supply and demand condi-
tions set the price of each transaction.

Today, the Coca Cola company is testing a vending machine
that sets the price of a can of Coke based on the weather − cus-
tomers must pay more on a hot, dry day. Such notions of dy-
namic pricing would not work without real-time supply and de-
mand information.

Pricing, however, will not be the only component of the buying
decision. Availability, perceived quality, and service still count,
but dynamic pricing strategies are vital to successful marketing
plans. Still, whether dealing with a premium brand or commodity,
pricing policy, a major component of overall business strategy,
must be increasingly dynamic as a result of the market transpar-
ency wrought by the Internet.

14. Inter-Organization Design is a Really Big Challenge.
The need to optimize entire value chains, collaboration and

knowledge sharing are paramount. The entire chain becomes a
community of knowledge workers who are able to work together
and learn from each other, despite being scattered around the
globe. Wishful thinking, however, will not bring about information
synergies in a value chain. Governance and control are obvious
challenges.

 Forming inter-company teams that can perform well together
is a difficult proposition. It represents the same class of problem
encountered with all star sports teams. Sports teams exemplify
team learning where total team performance is greater than the
sum of the performances of the individual players. That is why
teams "jell" during the season to create something extraordinary.
But when the all star teams are formed at the end of the season,
the collections of individual stars produce less than optimal
teams. All-star teams are often clumsy. They have had too little
time for team learning.

15. A New Kind of Software Powers the Digital Corporation.
Competition in the digital economy is about information and

knowledge. Computer systems should likewise be about informa-
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tion and knowledge. Informate, not automate, is the appropriate
term.

Corporations need a computing paradigm to match the digital
business paradigm, for in the digital corporation the underlying
information system is the business. The underlying information
system must be:

 Open to reduce the friction of integrating new customers,
suppliers and trading partners' information systems,

 Agile enough to thrive on change,
 Intelligent enough to manage overwhelming complexity,
 Engineered for rapid manufacture of new applications
 Ubiquitous so that they may be used by anyone or any

computer, anywhere,
 Intuitive so that they can be used by humans with mini-

mal or no training, and
 Knowledge Based to enable customer self-service and de-

sign collaborations among trading partners.
Current software development methods, tools, and architec-

tures have hit technical and information walls when it comes to
meeting these requirements. In addition, they overwhelm the
ability of users to assimilate diverse information. As such, these
tools and techniques will not advance us much past our current
position with respect to our ability to develop the necessary in-
formation systems in a timely and cost effective manner.

Just as corporations turned to the ERP vendors like SAP to
acquire complete platforms capable of driving complex enterprise-
wide systems, companies will turn to the software industry to ac-
quire complete platforms for electronic business. The move will be
from ERP to CRP, from enterprise resource planning to "com-
merce resource platforms." The CRP, however will be far more in-
telligent and sophisticated than ERP systems of the past if they
are to meet the requirements listed above. New players from the
university research community are likely to play a key role as the
demand for intelligent software becomes ever more pressing.

The new business fundamentals for the digital economy pro-
vide a framework for developing business strategy and should be
central to senior management thinking as they prepare their
companies for the ride ahead. The Internet provides a completely
new infrastructure for a whole new way of conducting business
and competing.
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Introduction
Extensive and accelerating amounts of work are being devoted to
providing practical implementations and technical specifications
to enable the deployment of open, interoperable e-business inter-
actions. The work is particularly focused around utilizing the
W3C XML syntax and the Internet as the underpinning technolo-
gies.

In this context, the ebXML initiative1 is developing specifica-
tions to enable a single global electronic marketplace based on an
open public XML-based infrastructure. The goal is to enable the
global use of electronic business information in an interoperable,
secure and consistent manner by all parties. A primary objective
of ebXML is to lower the barrier of entry to electronic business in
order to facilitate trade, particularly with respect to small- and
medium-sized enterprises (SME’s) and within developing nations.
The ebXML initiative is sponsored by UN/CEFACT and OASIS2

and is an open public initiative with now approaching two thou-
sand participants.

The Universal Description, Discovery and Integration (UDDI)
initiative by contrast was started by IBM, Ariba and Microsoft
about five months ago as a means to create an implementation of
their technologies that deliver the underpinning for the interop-
eration of net market places and integrating business services
using the Internet. UDDI3 is based around the concept of stan-
dard registry services that provide Yellow, White and Green Page
business-centric functionality. The UDDI focus is on providing
large organizations the means to reach out to and manage their
network of smaller business customers. The biggest issues facing
UDDI are ones of acceptance and buy-in from businesses them-
selves, and implementation issues of scalability and physical im-
plementation.

By contrast the XML/edi Initiative4 was start three years as a
grass-roots initiative to promote the use of XML for  e-business.
The XML/edi Vision includes the concept of the Fusion-of-Five:
XML, EDI, Repositories, Templates and Agents to create next gen-
eration  e-business. The ebXML and UDDI work represent em-
bodiments of the XML/edi vision and as such we need to under-
stand how far this work has come, and how much further is
needed to fully deliver on the promise of XML and e-business.
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ebXML
In order to make sense of the technical architecture for ebXML is
it important to first understand the conceptual thinking behind
the initiative. From the outset the technical architecture team ap-
proached the project from the standpoint of business workflow,
selecting the objects common to many business processes, such
as address, party and location. With the advent of XML it was
now easier to identify and define these objects with attributes
(data) along with the functions that could be performed on those
attributes. A cornerstone of the project was allowing these objects
to be reused so that ebXML could provide for the means to unify
cross-industry exchanges with a single consistent lexicon.

It is important to realize, however, that the role of ebXML is
not to replicate the reliance on electronic versions of common pa-
per documents such as purchase orders, invoices, tender re-
quests and to offer up and develop such implementation exam-
ples. Instead the ebXML specifications provide a framework where
SME’s, business analysts, software engineers, and other organi-
zations can create consistent, robust and interoperable business
services and components seamlessly within an integrated global
e-business market.

The actual architectural model of ebXML uses two views to de-
scribe the relevant aspects of all business interactions.5 These
two views stem from early work on OpenEDI by UN/CEFACT, and
are part of the UN/CEFACT Modeling Methodology (UMM).

The first view is the Business Operational View (BOV), which
addresses the semantics of business data transactions, and asso-
ciated data interchanges. The architecture for business transac-
tions includes operational conventions, agreements and mutual
obligations and requirements. These specifically apply to the
business needs of ebXML trading partners.
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Second is the Functional Service View (FSV), which addresses
the supporting services and meeting the deployment needs of
ebXML. The implementation of the FSV of ebXML has three major
phases; implementation, discovery and deployment and then the
runtime phase. The implementation phase deals specifically with
procedures for creating an application of the ebXML infrastruc-
ture. Then the discovery and deployment phase that covers all
aspects of the actual discovery of ebXML related resources and
self-enabled into the ebXML infrastructure. And after that, the
run time phase that addresses the execution of an ebXML sce-
nario with the actual associated ebXML transactions.

FSV focuses on the information technology aspects of func-
tional capabilities, service interfaces and protocols including the
following:

• Capabilities for implementation, discovery, deployment
and run time scenarios;

• User application interfaces;
• Data transfer infrastructure interfaces;
• Protocols for interoperation of XML vocabulary deploy-

ments from different organizations.
In order to deliver on the BOV and FSV, integral to the ebXML

architecture is the Registry System. An ebXML Registry provides a
set of distributed services that enable the sharing of information
between interested parties for the purpose of enabling business
process integration between such parties by utilizing the ebXML
specifications.

The shared information is maintained as objects in an ebXML
Registry that is managed by ebXML Registry Services. Access to
an ebXML Registry is provided by the interfaces (APIs) exposed by
Registry Services. The Registry provides the access services in-
terfacing, the information model and reference system imple-
mentation and the physical backend information store. For ex-
ample, an ebXML Registry may provide a Collaboration Protocol
Profile (CPP) in response to a query; or an ebXML Registry may
contain reference DTD’s or Schemas that are retrieved by the
Registry as a result of searching a metadata classification of the
DTD’s or Schemas. Figure 4 provides an overview of this configu-
ration.
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Figure 3. Functional Service View

Figure 4. Registry Interaction Overview
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UDDI
Hot on the heals of the OASIS sponsored ebXML initiative comes
the Universal Description, Discovery and Integration Project co-
sponsored by IBM, Microsoft and Ariba and announced only in
September, 2000. In addition to the sponsors, a selection of other
companies has signed on since September including particularly
those focused on directory services and enterprise system inte-
gration. Interestingly, IBM, Sun and several others involved with
the UDDI project are also already committed to delivering ebXML
solutions, and to working with the associated groups, most nota-
bly OASIS, CEFACT and the W3C.

The fundamental difference between UDDI and ebXML is that
UDDI is aiming to create a standard registry for companies that
will accelerate the integration of systems around Net Market-
places, while ebXML is working to standardize how XML is used
in general business-to-business (B2B) integration. The core of the
UDDI model is therefore focused particularly on middleware con-
nectivity, and using XML itself to describe the systems that com-
panies use to interface with one another. UDDI plans to do this
by storing information about companies’ integration profiles and
capabilities in a shared directory that other companies can access
via a set of XML standards currently being worked on.

The initial UDDI registry system contains three types of in-
formation that are being referred to as the white, yellow, and
green pages. The white pages directory will allow companies to
register their names and the key services they provide, and will
allow other companies to search the directory by company name.
The yellow pages component of the directory will categorize com-
panies in three ways: by NAICS industry standards codes set by
the U.S. government, by United Nations/SPSC codes and finally
by geographical location. The final element of UDDI is the green
pages, which is where companies will be able to interface with
other companies in the registry using XML. Because it will be
clear from their search which formats are being supported, the
companies can then communicate and send documents based on
a specific XML format.

Therefore it is also apparent that ebXML systems will be able
to also integrate to UDDI systems at this level, since ebXML also
provides all these same capabilities. So why was the UDDI initia-
tive work launched at all? Mostly internal time-to-market pres-
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sures on the three principles, who had simply decided they could
not wait for ebXML to complete its work.

The UDDI project aims to expand the number of categories
and add more complete features to help smooth the searching
capabilities of the Net Marketplaces effort. Suggestions include
customizing the categorization features and accommodating the
needs of large corporations with a variety of business units fo-
cused on different goals. In addition, a number of vendors ex-
pressed interest in building upon the standard as it progresses
and developing registries with customized features that lie on top
of UDDI. All this work could potentially cause potential confusion
with major work by organizations such as GCI, AIAG and Roset-
taNet that are already committed to work with the ebXML initia-
tive in these areas. However there are encouraging signs that the
principals in UDDI are now looking to work within the ebXML
initiative to align and leverage each other’s work to create
interoperability in the medium term. Of particular note in this
area is the recent decision by ebXML Transport Packaging and
Routing (TRP) to formally embrace the W3C XML Protocol (XP)
specification of the SOAP (Simple Object Access Protocol), and fol-
lowing this both Microsoft and IBM have endorsed the licensing of
SOAP technology to the ebXML participants, as and where this
might be necessary to allow utilizing of the work.6 This means
that both UDDI registries and ebXML registries could potentially
interact via SOAP based messaging at some future point.

XML/edi
While traditional EDI had proved the feasibility and efficiencies
possible when using electronic business transactions the limita-
tions were found to be the cost of integration and deployment to
the smaller business partners. The vision for XML/edi, therefore,
was to build a system that would allow organizations to deploy
smarter, cheaper and more maintainable systems to a global
audience. XML/edi approached the problem by developing a sys-
tem that allowed each trading partner to quickly synchronize
their systems by exchanging not just the old structures of EDI
data, but also process control templates and business rules as
well.

The central idea to XML/edi is to add enough intelligence to
the electronic documents so that they (and the document-centric
tools that handle them) become the framework for electronic
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business commerce. By combining the five components together,
XML/edi provides a system that delivers not just data, but more
importantly, information accompanied by the necessary process-
ing logic. Thus not only is data exchanged but also the enabling
underlying processing information.

Examining the critical business parameters, as opposed to the
technology, history has shown that traditional EDI failed to create
a broad based acceptance for a number of reasons. To deliver a
next generation global EDI solution, the following capabilities
must be addressed as the “Business Top Ten” requirements list:

1. Reduce the cost of doing business.
2. Reduce cost of entry into  e-business.
3. Provide an easy to use tool-set.
4. Improve data integrity and accessibility.
5. Provide appropriate security and control.
6. Provide extendable and controllable technology.
7. Integrate with today’s systems.
8. Utilizes open standards.
9. Provide a successor to X12/EDIFACT and interoperability

for XML syntaxes.
10. Globally deployable and maintainable.

So far ebXML is proving that it has the components to come
closest to these goals. However simply redefining the old EDI
message formats in XML, to make them Web deployable is not
enough.  The ebXML initiative has concentrated on modeling tools
to capture the business processes, not just the transactions, and
storing standard definitions in globally accessible registries (re-
positories). Done correctly the small businesses can avoid the
need to do costly and complex modeling, while still able to quickly
and easily tap into existing process models and off-the-shelf ap-
plication solutions.  Whereas the XML/edi guidelines have added
two additional key components: Process Templates and Software
Agents to assist in this. The idea is to provide truly dynamic soft-
ware processes based off XML representations by using the ability
of XML to define not just the data but also processing scripting
systems. The ebXML work sees this as a second phase need; with
the first phase being based on simpler rigid well understood more
static interfaces.

Within the integrated XML/edi system (Figure 5), XML itself
provides the foundation, whereby XML tokens and frameworks
are the syntax that transports the other components across the
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network. XML tokens replace or supplement existing  e-business
transactions, and thereby enrich the capabilities and transport
layers of the Internet in general. Process Templates built using
XML are the glue that holds the whole XML/edi system together.
Without them you could not use the XML syntax exclusively to
express all of the needed work requirements. The templates are
globally referenced, or travel along inside the XML as a special
section and set of tokens where they can be easily read and inter-
preted. They also control and define the business context and
process definitions that allow users to locate the correct compo-
nents that they need. The ebXML classification work and ebXML
Business Process Metamodel are also now moving to implement
these same capabilities within the Registry indexing system, but
as yet without the Template and business token focus. This may
change as the XML/edi GUIDE7 work matures and provides syn-
ergy with the ebXML metamodel.

Figure 5. The Power of Five – The Components of XML/edi

XML/edi Internet Repositories (referred to as Registry/Repository
systems in ebXML) allow users to manually look up the meaning
and definition of  e-business elements. Additionally the concept
takes this to the next level and provides automatic lookup inter-
faces, much like an advanced Internet search engine.8 This
XML/edi repository component of the system provides the se-
mantic foundation for global business transactions and at the
same time the underpinnings needed by the software agents to
correctly cross-reference entities.

Thus the software agents serve several functions. First, they
interpret the Process Templates for performing the work needed.
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Second, they interact with the  e-business transaction data defi-
nitions and the user business applications to integrate each spe-
cific task. Third, they look up and attach the right template for
existing jobs by accessing the Global Repository. An example
would be an agent that can take an  e-business transaction and
examine the underlying global repository definitions and con-
struct and determine display characteristics for forms to display
the information to users.

Conclusion
We are facing a very interesting moment in the development of e-
business and the Internet. The Internet itself has shaped our
ability to develop open public standards across diverse groups of
people who are geographically located on all the major continents.
The emergence of pervasive networking and small personal com-
puting devices are challenging previously understood limits of in-
formation delivery and utilization. While the United States con-
tinues, for now, to dominate the development of business stan-
dards, this is based mostly on the fact that the US economy con-
stitutes over 30% of the world economy. Within the software in-
dustry itself countries such as India and the Eastern European
countries are already making significant in-roads into this domi-
nation as the labor pool for cost-effective development resources
are stretched to the limit worldwide. Consequently over the next
five years we can foresee that the industry is moving to an open
global economy where new and profoundly different metrics will
emerge. The measure of ebXML, UDDI and XML/edi will be how
well they are able to provide and satisfy these needs.

The ebXML initiative is planning to release its first version of
the specifications following the plenary meetings to be held in
May in Vienna, Austria. Vendors can be expected to deliver prod-
uct shortly thereafter. While there has been a slow-down in Inter-
net related business development funding, the use of the Internet
for business information interchanging is forging ahead driven by
the simple economics of automating dynamic business processes
through the use of XML. The ebXML specifications remain an un-
proven entity for now and with a block of technical issues unde-
termined, nevertheless the underpinning for the overall architec-
ture is being delivered on. Clearly the specifications will mature,
as implementations are able to provide direct feedback from
fielded experience.
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Also encouraging is the early preparations being done by gov-
ernment departments to support ebXML. Government institutions
rely heavily on open public specifications to provide consistency
and to avoid dependence on vendor proprietary technology. Also
the ebXML work provides an excellent methodology whereby large
organizations can begin to migrate their existing business proc-
esses to an Internet and real-time business model. One of the
other key drivers will be the creation and adoption by industry
bodies and associations of registries of business semantic infor-
mation that will allow their members to build consistent applica-
tion software system. Particularly important is how well legacy
EDI formats can be migrated to and based around the ebXML
registry and associated core component business information
definition guidelines.

While all these technical factors are important, perhaps the
most important factor is one of mindshare, the will to succeed
and the confidence to inspire businesses around the world to
commit to utilizing the ebXML specifications and to step from the
current paradigm to a new world and a new age in the chapter of
world trade and human endeavor.
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Appendix E:
Web Resources
Comprehensive sources of information are available on the Web,
but there are so many that they can be overwhelming. We main-
tain our favorite links as a quick reference to help us in our con-
tinuing research. These links include:

• Analysts' Research Reports

• Online Publications

• B2B Information Portals

• XML Initiatives and Applications

• Providers of Commerce Resource Platform Software

Classroom Presentation Materials for the Book
Professors and corporate trainers who use the book for teaching
will find the figures for the book located at the book's companion
Web site.

http://geocities.com/m_kpress

If you experience any difficulty with the Web site or require fur-
ther information, please e-mail:  mkpress@tampabay.rr.com
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