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Information technology (IT), and the Internet in particular, is impor-
tant not only because of its value in advancing science and technol-
ogy, but because it has very literally changed almost every aspect of our
lives in an astoundingly short period of time. The ways we now work,
govern, educate, shop, entertain, and communicate are dramatically
different from those of the last quarter century. Part 6 addresses the
impact that IT has had on our society, government, and economy, and
presents some ideas about where continuing advancement will carry us,
and how we can prepare ourselves for the inevitable changes.

In Chapter 19, Robert ]. Spinrad, a member of the AAAS Committee
on Science, Engineering and Public Policy, describes the effects that the
Internet has had on the world. Not just another communications device,
the Internet has “introduced tools and processes that are qualitatively dif-
ferent from those that have come before.” He describes the Internet as ef-
fortlessly global; one-to-one and one-to-many; abundant in resources;
transparent and searchable, and highly supportive of commerce.

Michael R. Nelson of the IBM Corporation provides a broad
overview of the direction the Internet is going in Chapter 20. Nelson
forecasts that at the current rate of advancement, in another 10 or 12
years, we will “reach the point where we have supercomputers that
have the computational capacity of the human brain.” He further pre-
dicts that by the end of the decade there will be zettabytes, 10’ bytes,
of information online—an increase of six orders of magnitude from
today. These advancements will lead to the Next Generation Internet,
which he describes in seven words: fast, “always on,” everywhere, nat-
ural, easy, intelligent, and trusted. According to Nelson, the printing
press reduced the cost of disseminating information by a factor of 100
or more; “The Internet has already done that in the last 15 years, and
the estimate is that it will do it again in the next ten years.”

In Chapter 21, America Online’s B. Keith Fulton writes about the
“relationship revolution” that the Internet has created. Fulton believes
that our relationships—person-to-person, business-to-business, and
business-to-consumer—are enriched by technology, but warns that if the
revolution is not inclusive, it can leave people on the wrong side of the
digital divide. Fulton suggests that the creation of successful programs
can bridge the divide, and lead to “digital opportunity.” He says that a



220 PART 6

successful program will have five core elements: vision; innovative con-
tent and pedagogy; hardware and wires; upkeep and maintenance of the
hardware and wires; and evaluation. Fulton is convinced that in a highly
interactive and independent environment, “we can do creative things to
make program and policy choices a win/win situation that ensures the
Internet as a medium will live up to its capacity to benefit society.”

Part 6 concludes with a discussion of the economics perspective of
policy research by Brian Kahin of the Internet Policy Institute. Kahin
defines policy research as seeking to “understand how changes in the
environment might affect our laws, regulations, or other policies on a
national or international level.” Unfortunately, issues such as a lack of
empirical data, and “policy sprawl” make economic policy research
difficult. Despite these challenges, he believes that we can “move from
an understanding of the economic environment to the business
phenomenon” by examining six issues: bundling; consumer empower-
ment; enhanced markets; standards development; technology-mediated
policy, and the blurring of borders. Kahin believes that technology has
empowered us. He writes, “The Internet is the greatest things humans
have ever created, so we don’t want to slow it down.”
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Robert J. Spinrad

Technophilia.com: Techno—technology
philia—the love of
.com—the Internet (and all that it implies)

The Internet has changed the industrialized world in fundamental
ways! Its mechanisms, both powerfully revolutionary and subtly insid-
ious, will continue to alter the landscape of communications, commerce
and community for years to come. The evolving structures of the less
developed nations will, themselves, be altered by the spread of this
global blanket of information and empowerment.

The Internet is more than just another expansion in communications
capability. It has introduced tools and processes that are qualitatively
different from those that have come before. It is:

e Effortlessly global

e Conveniently one-to-one and one-to-many

Abundant in resources of storage and bandwidth

e Transparent and searchable

Highly supportive of commerce

The existing Internet structure is already explosively expanding. There
are, however, some new developments—in both tools and technologies—
that can be expected to further alter and extend the current patterns.
There are advances in wireless and satellite communications, in guaran-

Robert ]. Spinrad retired from the Xerox Corporation as vice president,
technology strategy. This article draws on material written by the author and
provided to the National Academies’ Computer Science and Telecommunica-
tions Board for use in the “Global Networks and Local Values” project
(CSTB-L-97-06-A).
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tees of privacy and the imposition of controls, in expanding opportuni-
ties for remote collaboration, in the increasing ubiquity of things on the
net, in the availability of semi-autonomous knowbots and of compact,
versatile files of personal information. I discuss just a few of them here.

Wireless Connections

More than half the people in the world have never made a telephone
call.

Large portions of the populated world are still not adequately served
by the kinds of wired telecommunications infrastructures that are taken
for granted in the developed nations.

In these poor environments (where sometimes even existing wires are
stolen for their black-market salvage value), wireless communications
systems have gained a substantial presence. Over the last few years, it
has become much less capital intensive to install a cellular telephone
system to serve a moderately populated area than to build a wholly new
wire-based phone system. Cell-phones have enfranchised a newly
emerging cohort in the global economy.

The cell-phone is, however, not suitable for sparsely populated areas,
for geographically remote sites, for largely inaccessible locations—or,
most importantly, for the kind of very high-bandwidth communica-
tions that animates our digital age. Satellite systems promise to fill these
significant service gaps.

There are, basically, two kinds of communications satellites: GEOs
(Geosynchronous Earth Orbit satellites) and LEOs (Low Earth Orbit
satellites). GEOs, which hover over the same spot on earth at an alti-
tude of 35,800 km, are used mainly for heavy-duty, high bandwidth,
(mostly) one-way transmissions (e.g. television signals and high volume
commercial data transfers). LEOs, moving rapidly around the earth at
an altitude of about 1,500 km are intended more for two-way, low-
latency (short time delay), point-to-point transmissions. It is the LEOs
that are expected to fill the need for high-bandwidth, two-way service
to remote sites.

Since it is continually moving in a relatively low orbit around the
earth, a single LEO satellite cannot satisfy the demand for ubiquitous
access. Rather, 100s of LEOs are launched to form a constellation of
satellites circling the globe. Linked to one another and to the ground,
they create such a continuous communications blanket that almost any
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spot on the globe (95% of the landmass) is always within sight of one
or more of the orbiting satellites.

The LEOs’ relatively low orbits both reduce the latency (time delay)
of the signals and limit the receiver’s power requirements. This enables
them to serve as substitutes for traditional wire or fiber-optic systems
for fixed sites or as high-bandwidth communications servers for mobile
voice/data/fax phones.

We can anticipate the seamless linking of these LEO satellite con-
stellations into the existing, worldwide communications infrastructure.
With that done, even the most humble village in central India can have
a new window into the global digital world.

The exploding size of this worldwide Internet has astonished its early
developers. There are far more computers—and far more things that
are not computers—being put on-line than they ever imagined would
be the case.

Naming Things

In the earliest days of networking it became clear that computers had
to have identifiers—not the simple descriptions that people used, but
numbers (like license plates) that could unambiguously identify them to
one another. These numbers—called “addresses”—allowed for the pre-
cise and orderly transmission of data and references (and, sometimes,
control processes) among computers.

When TCP/IP (the Internet’s transmission protocol) was first estab-
lished, its designers had to decide how large the “name-space” would
be (i.e. how many different computers could be uniquely identified).
They thought boldly, with an eye to the future, and decided to allow
the designation of up to four billion separate machines. That seemed,
at the time, to be almost ludicrously overspecified. Now, however, with
about 350 million personal computers in the world, that name space is
being fast used up—and, at the expected rate of expansion, will all too
soon exceed its capacity.

This problem is being substantially compounded by an extremely im-
portant new phenomenon in networking: the naming of everything. The
idea is bold, but simple. Computers are growing smaller and more pow-
erful and are, increasingly, being used in an extraordinary range of every-
day devices, to perform an astonishingly diverse set of functions. Com-
puters (or, more accurately, computer chips) are found in automobiles, in
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telephones, in microwave ovens, in copying machines, in running shoes—
and even implanted in the human body. Imaginative product planners en-
vision putting them in refrigerators, in belt buckles, in lawn mowers, in
theatre tickets, in medicine bottles—even in cereal boxes.

In every case, the purpose is to have the imbedded chip perform
some useful function—often previously unimagined. In many situations
the value of these new functions or services is dependent on the actions
of other imbedded chips, in other devices—i.e. on an interacting group
of such devices. So, the idea is to network them all—often using
wireless technologies. (This expansive vision is frequently called ubig-
uitous computing.)

But, to network virtually everything, as this scenario implies, virtu-
ally everything must have an individual name (or, more accurately, a
unique address). So the original TCP/IP namespace—already under
strain from the explosive growth of networked computers—becomes
totally inadequate for the future world of ubiquitous computing.

In an effort not to repeat the previous mistake, the Internet
Engineering Task Force (IETF) has recently issued a new Internet
Protocol, version IPv6, with an address length of 128 bits (compared to
the previous 32 bits). The new address space is now comprised of over
300 undecillion unique identifiers—a three followed by 38 zeros! The-
oretically, this can provide over 600 sextillion unique addresses for
each square meter of the surface of the Earth. This new standard is now
being deployed. Its designers are sure that the Internet will never again
run out of addresses.

Another casualty of the digital age is the sense of mastery over ones’
professional and personal domain. With the on-line availability of
seemingly everything, it becomes apparent that old techniques of
search, sort and set-up are not adequate to the task. (In a sense, they
never were; it is just that we did not know how much there really was
“out there.”) Can computers—which caused the problem—help solve
the problem?

Digital Agents

The high expectations for Artificial Intelligence (Al) in the early 60s
were certainly not met. Developing systems that perform with even a
rudimentary level of general intelligence or “common sense” (like
R2D2 in Star Wars) has proved, so far, to be a nearly intractable task.



TECHNOPHILIA.COM 225

Prodigious feats of “cognition” like the performance of IBM’s “Deep
Blue” in defeating world chess champion Gary Kasparov are accom-
plished by brute-force computers working in extremely narrow prob-
lem domains.

But the failure of these broadly self-sufficient Al systems has masked
a smaller, but important accomplishment—the widespread develop-
ment and deployment of simple, but useful, digital “agents,” sometimes
called “bots.”

The lesson learned was that computer systems worked most “intelli-
gently” when operating in a symbiotic relationship with the human user.
The computer could rapidly and effectively perform a set of relatively
simple but tedious tasks (searching, sorting, comparing, etc.), but needed
to rely on the human to establish the context and evaluate and steer the
process. The computer program did the “dogwork;” the human provided
the “sense.” So, the spelling checker in a word processor rapidly searches
and reports on words not listed in its internal dictionary. But the human
user decides whether or not that usage is satisfactory.

Similarly, calendar scheduling and coordinating programs can deter-
mine available meeting times, but the human is needed to understand
that it may not be wise to schedule a minor meeting immediately after,
say, an important conference with the Board of Directors.

Every year these agents become more sophisticated and capable.
There has been no particular technological breakthrough. Rather, each
year tasks become better understood, algorithms are improved and
computers become faster. This is a cottage industry, with newly useful
agents coming onto the market from small companies, from young peo-
ple in garages as well as from the major corporations.

For example, recent advances have provided tools for “summariz-
ing” documents. These agents examine the text and look for a statisti-
cally higher than normal incidence of words and phrases as a means of
identifying possible key words. They look for the descriptive words
that follow text like, “So, in summary . . .” They infer meaning from
section titles. They use these and other clues to select phrases and sen-
tences from the document that might serve to “summarize” it. The re-
sults are sometimes absurd—because there is no real “intelligence” in-
volved. (Like Deep Blue playing chess.) But the output is, in general,
good enough to be useful.

And if the “summaries” are useful, their “translation” into another
language can also be useful. These machine “translations” are, of
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course, awkward and often comically incorrect—but still of some help.
And every year the algorithms become better.

Another area where agents are already proving useful is in
“clustering”—the sorting of large bodies of information into similar or
related groupings. They may be text files or number sets or fingerprints.
The speed of modern computers enables this kind of processing for
data sets far too large for humans to handle. In keeping with the sym-
biotic man-machine pattern, the system draws the apparent inference
and then the human judges the result and steers the next steps.

Just appearing now are mobile agents—software programs that are
launched onto the Internet and told to perform a specific (simple) task.
For example, instead of downloading (copying) a large database from
some other geographical location, an agent may be dispatched to that
site (or to many sites) to do a search, or to create a connection, or to
abstract some data.

These agents are becoming ever more available. It is likely that, with-
out our noticing it, our working habits will become slowly and contin-
uously transformed by a host of these new tools. Looking back, ten
years from now, we will wonder how we got along without them.

Clearly, each of these individual developments—and others that I
have not been able to touch on—is empowering. But it is their interac-
tion—and the speed with which they are combined—that make our
newly networked world so truly astonishing. It is, indeed, a
Technophilic age.
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Internet, E-business,
and E-everything

Michael R. Nelson

This chapter will give a very broad overview about where the Internet
is going, what it means for people, especially in the scientific commu-
nity, and what it means for business and government. In addition, the
chapter will discuss how the Next Generation of the Internet will affect
our organizations, our government, and our society.

To simplify, I will include a series of bumper stickers, slogans, and
truisms. They are easy to remember and can convey a great deal of in-
formation in a brief time. For example, we can look at the bumper-
sticker history of IBM. Ninety years ago we were the International
Business Machines Corporation. By the 1960s, IBM had come to mean
“indestructible big mainframes.” Today, we have a new bumper sticker:
IBM, Internet business miracles.

More seriously, here is perhaps my most important bumper sticker:
“We won’t know where we are going until we are there.” This is actu-
ally from a 300-year-old song that British soldiers used to sing, but it
nicely summarizes the situation we’re in today. We can get a sense of
where the technology is going, but it is impossible to know all the ways
that technology will be used and all the impacts that those applications
will have upon us. So what do we do? When in doubt, extrapolate.

Michael R. Nelson is director of Internet technology and strategy at the IBM
Corporation. This article is based on remarks delivered at the 25th Anniver-
sary AAAS Colloquium on Science and Technology Policy, held April 11-13,
2000, in Washington, DC.
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Where the Internet Is Going

We can extrapolate fairly effectively when we look at technologies. If
you do a plot of how many computations you could buy for $1,000 over
the last 100 years, it shows two things. First, we see a very sharp curve
on a log/log scale. Second, that curve is actually getting steeper. This re-
flects Moore’s Law, which says that the number of transistors you can
buy for $1.00 will increase by a factor of two every year and a half. That
translates to about a 60 percent compounded annual growth rate.

When you combine that with the fact that software is getting better,
you can extrapolate that the amount of computing power you can buy
for $1.00 has increased about 90 percent annually for the last several
decades, and that trend is continuing if not accelerating. When you add
that together and project into the future, you can predict how fast
supercomputing will develop over the next 15 years (Figure 1). In the
year 2000, the world’s fastest supercomputer is the ASCII supercom-
puter built for the U.S. Department of Energy. It has about as much
computing power as a mouse brain. Extrapolating another 10 or 12
years, we go up three more orders of magnitude. We reach the point
where we have supercomputers that have the computational capability
of a human brain. They, of course, will not have all the software we have
or the emotional capability, but they should have a lower error rate.

Figure 1
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Another trend is the amount of storage. A good example of this is a
new IBM device that is about the size of a half-dollar. That little micro-
disk drive can hold 340 megabytes of data. In a few more months we
will have a version that will hold a gigabyte of data. So you will be able
to walk around with all the newspaper articles you read this year in a
little device the size of a half-dollar. The cost of storage is decreasing
just as quickly, if not more quickly than the cost of chips, about 50 per-
cent or more per year, and that number is increasing as well.

We are also seeing an increase in technology for moving bits for
telecommunications. Over the last five years, the cost of moving bits in
the high-speed backbones of the Internet has plummeted by 99 percent.
And the same thing is going to happen over the next five years in the
local loop—the networks in your building, on your campus, and in
your neighborhood.

When you add all of this together, you see incredible change being
made possible by technological advances in computing, storage, and
telecommunications. How can we take advantage of these advances?

What the Internet Means to Us

What does all of this mean? What is actually going to happen? What
will people do with all of this information? At IBM, we expect
zettabytes, 10”' bytes, of information online in ten years. We expect an
increase of six orders of magnitude over what we have today. This is
the result of more people spending more time, using more data-inten-
sive applications, doing video conferencing, and even doing 3-D imag-
ing, and storing much of that data online.

What is it all good for? We can only speculate on all the ways this tech-
nology will be used. So what do you do? When you cannot predict the
future, you look at the past. We find a number of other technologies that
have been as fundamental as the Internet: the telephone, the automobile,
the printing press, and the radio. When you look at these technologies you
see a trend. In the 1700s, Benjamin Franklin did the early work to discover
what electricity was. Others developed batteries and did some of the early
fundamental research. In the 1800s, people started to find uses for elec-
tricity. You could go to the World’s Fair and see an electric generator and
other applications. But it was not until about 100 years ago that you had
devices that average people would use, like a light bulb. But of course the
full potential of electricity was not realized until it became a mass-market
item that was used everywhere in hundreds of different ways.
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We are seeing the same thing with the Internet, except the timeline is
30 years rather than 200 years. In the late 1960s, the U.S. Department
of Defense funded the first basic research on the Internet, which led to
the development of the IP protocol. In the 70s and 80s, the university
research community developed the first applications of the Internet. In
the 90s, the Web was created. We had a technology that ordinary peo-
ple could use and experience. They did not use it for much in 1990, but
it started to creep up into public consciousness. Now we are entering a
stage called “e-business.” Applications of the Internet are everywhere
in the workplace; you can use the Internet on a daily basis.

But that is not the end of the story. The end of the story is when the
Internet is part of everyday life—like electricity is today. When we
reach this point the Internet will be there all the time like electricity and
you will use it in hundreds of different ways and hundreds of times a
day, unlike you do today.

To summarize in a bumper sticker: The Internet Revolution is less
than three percent complete. Why three? Less than three percent of the
total number of people in the world is online. If you look at the total
number of devices, the amount of bandwidth, the number of Web
pages, and the number of ways we use the Internet, clearly we are just
at the start of the Internet Revolution.

We like to refer to what is coming next as the Next Generation In-
ternet, which within three to five years will connect over a billion peo-
ple around the world. Many of them will use personal computers, but
even more will use devices like personal digital assistants (PDAs), or
they will use a cell phone with Internet coverage. In the future I might
use an ordinary phone to call up the Internet. With voice recognition at
IBM, I can call up the IBM home page and talk to it, getting informa-
tion off that Web page without a keyboard. I just talk to it, asking ques-
tions and getting answers back.

In this new world of the Next Generation Internet, video conferenc-
ing will be as easy as faxing because the cost of bandwidth will be 100
times less than it is today. You will have wireless and satellite links to
almost anywhere on the planet. (We use the phrase “Next Generation
Internet” to refer not only to the network but also to the software, the
hardware, the middleware, the services, and everything needed to pro-
vide high-quality, high-speed video applications and other broadband
applications over a network that is secure, reliable, and connected
everywhere all the time.)
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How the Next Generation Internet Will Affect Us

Too often when you read about the future Internet, the story is
focused on the network itself, i.e. how the bits move. In reality that is
only a small piece of the puzzle. It is a prerequisite, but it is not enough.
Seven magic words describe the Next Generation Internet. First and
most important, perhaps, it will be fast. Second, it will be “always on.”
Also, it will be everywhere, natural, easy, intelligent, and trusted. (We
have a Web page on the next-generation Internet at www.ibm.com/ngi.)
By “fast” we are talking about broadband networks, faster servers,
faster software, and faster access. By “always on” we mean reliable,
scalable, and continually connected.

You will be able to access the Internet anywhere. The Internet will
be ubiquitous. Your dog will have a GPS receiver on his collar con-
nected to the Internet so you will be able to log on, or talk to your cell
phone, and find out whose backyard he is in. Your groceries, milk car-
tons, packages of meat, and soup cans will all have these little wireless
tags on them that will be able to communicate with the Internet. They
will talk to your refrigerator, and you will be able to log in from the of-
fice to see whether you need to pick up milk on the way home. Or bet-
ter yet, your refrigerator will be smart enough to send you a message
telling you to get milk on the way home. Applications of the Internet
will be part of everyday life. Everything will have a little intelligence,
and everything will be able to communicate.

The fourth magic word is “natural.” By this we mean the ability to
communicate and collaborate as effectively online as we do in person.
E-meeting technology allows me to show data on my screen and share
that with anyone who is on the Internet and has a Web browser and a
password. I can give a presentation to 200 people over the Internet
without leaving my office. We can edit a Web page together online, we
can view a spreadsheet and see changes instantaneously. It is a power-
ful way to communicate. It allows us to double or triple the effec-
tiveness of a conference call. This is already starting to happen on the
Web. We are starting to see video chat rooms, which are really just
small e-meetings.

The fifth magic word is “easy,” and this goes to the question about
standards. By “easy” we mean seamless integration: the ability to put
together all these different pieces of technology, all these different
devices, and all these different pieces of software and make them work
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together. Imagine a world where I do not have to worry about presen-
tations in PowerPoint versus Lotus, or if my browser works properly
with my e-mail system. I do not have to worry about having the right
plug-in. It all just works. Achieving that requires standards and com-
mon languages like Linux, Java, and HTML. IBM is very committed to
this because we think that is the only way we are going to make all this
work. It is the only way we are going to reduce the costs of running
these systems.

The sixth word is “intelligent”—Dbeing able to sort through all the in-
formation out there, all those zettabytes of data. IBM uses some very
powerful technologies for doing this. Our competitors are developing
other systems. This is a fundamental need right now. Anybody who has
ever searched for something on the Internet knows there has got to be
a better way; and there are a number of better ways. We have devel-
oped one system called CLEVER, which harvests the wisdom of the
Web. It surveys the millions of people who have built Web pages to find
what you want. Rather than trying to match a keyword with all of the
files out there, it identifies a community of people who are interested in
the same things that you are interested in. Then it looks at all the Web
pages that all the people in that community have developed. It finds the
sites most frequently linked to by other sites in that community. By
doing that, it can conduct an informal survey that identifies where all
the people in that group who care about a given topic go when they
want good information. This is a very powerful way to search the Web.
It enables us to give people answers rather than just hits on a screen.

The last magic word, and perhaps most important, is “trusted.”
How do we make the Internet secure and reliable? How do we provide
for authentication? A very famous New Yorker cartoon from a few
years ago has a picture of a dog with his paws on the keyboard talking
to another dog. He’s saying, “On the Internet, no one knows you are a
dog.” Now we have technologies that will not only allow you to prove
that you are a dog, but will also enable you to prove that you are a
French poodle, you are eight years old, you live in Cleveland, and you
have a good credit rating. We have that technology today, and we need
that technology if we are going to provide some of the more exciting fi-
nancial applications and some of the other type of Internet applications
that require good security.

Making all this happen requires a lot of new technologies and stan-
dards. Most importantly, it requires the ability to put it all together and
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integrate it. That is why my team is working with universities around the
country and the world to develop prototypes to see what has to happen
to pull the pieces together. My next bumper sticker says, “It’s not what a
technology can do, it’s what you can do with it.” To put it in Washing-
ton lingo: “It’s not about bandwidth; it’s the applications, stupid.”

What the Internet Means for Business

The most important applications today are e-commerce and e-business.
We have seen an evolution in this area. The first e-commerce sites were
simply catalogs. People quickly found that they could take orders online.
Then we saw the evolution of personalized Web sites that cater to your
needs, know what you like, and can give you the information and the
products that you are looking for. These first stages are all what we tradi-
tionally call e-commerce, a company selling to a customer.

But there is something more important going on, and that is what we
call e-business. One big piece of that is supply-chain integration, allow-
ing a company not only to sell to their customers, but also to link to all
of their suppliers as well to provide them with the information they need
to better serve the customer. Companies are saving billions of dollars al-
ready. IBM is focused here, because, frankly, that is where the money is.
There has been a lot of press about selling records and CDs to the pub-
lic, but a lot more money is being made linking companies together.

But that is not the last stage. Something is coming that we call the
web of commerce. This is not particularly easy to describe, but the
basic point is that in this web of commerce every person in a company
will be linked to every other person in the company with high-speed,
broadband links that provide not only e-mail, but also videoconferenc-
ing and the ability to collaborate effectively. And all those employees
will be connected to all the other employees in all the companies they
work with across the industry and across the economy. That is why we
call it a web of commerce, because the entire society, the entire econ-
omy will be linked in a new, fundamental way.

E-business is a lot more than just e-commerce. Put another way, it is
not just about how you sell, it is about how you buy, how you serve your
customers, and how you train your employees. IBM has been working
with a number of universities around the world to use the Internet to
more effectively deliver training and education to their students.One ex-
ample is in Mexico at the Monterey Technical University. Monterey
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Tech is the largest technology university in Mexico, with 27 campuses
and over 80,000 students. To provide those students with the lectures
and the course materials they need, we built an Internet system that
allows for distributed learning and online course work. This has funda-
mentally changed the way the entire university functions and it has pro-
vided a much better educational experience for lower costs for students.

People are excited about e-business for many reasons. Companies see
dramatic improvements in productivity and the ability to provide cus-
tomized products and services. They can also respond more quickly to
the market to develop products and to meet consumers’ needs. Most im-
portant perhaps, is that e-business is fundamentally changing the ability
of small companies to reach global markets. The bumper sticker says
e-business means serious cost savings, but only if you can change your
culture and organization to realize them. And that is the difficult part.

As an example of the kind of costs savings possible, consider the tra-
ditional sales force, in which salesmen and women go out and visit po-
tential customers in their offices. It costs about $250-400 for each visit.
If you make the contact with a telephone and just call people, which
may not be as effective, it costs about $30—-40 per person. In contrast
the World Wide Web can do the same contact for 1-50 cents per con-
tact. Often that can be more effective because you can target the
prospects and give them the information they really want.

IBM is an e-business. We are very proud of the fact that last year we
sold $15 billion online. That is more than the top 25 dot-com compa-
nies combined. (Yet for some reason, at the present time, our price/
earnings ratio is about half of their price/revenue ratio.) Equally impor-
tant, we bought $12 billion last year online, eliminating about five mil-
lion paper invoices. In the next three years we expect that number to
grow to over 60 percent of what we buy. And we also handled about 28
million inquiries from our customers online, saving us about $100 mil-
lion. And we are very committed to online training: about one-third of
all of our training is done over the Internet. That represents a huge sav-
ings in travel, and allows people to train at home when they want to.
Also, we do not have to take them away from their families.

Companies are discovering that they have no choice but to become
e-businesses. Other organizations, whether government agencies, uni-
versities, or nonprofit organizations, are realizing they have to become
e-businesses as well. The customers are demanding it and competitors
are forcing them to do it.
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In the end, the Internet is very flexible. Those companies that do not
get connected will not realize the benefits and are going to be left out in
the cold. We have already seen this happen in certain sectors of the econ-
omy. We use a new verb at IBM: “amazon” (as in “Barnes and Noble
got amazoned.”). We have seen this happen a lot. We have seen it in the
stock brokerages, we have seen it with books, and we are seeing it with
CDs. Wherever there is inefficiency in the marketplace, the Internet has
an opportunity to come in and provide better service. And there is inef-
ficiency in every sector of the economy and in every sector of society.

So what are companies doing? This is the hard part because it re-
quires changing attitudes. The first thing that companies are realizing
is that they cannot develop the perfect plan and design the perfect sys-
tem. They have to start simple and grow fast. They have to start by
doing just a couple of things and then adding on. That means that just
enough has to be good enough. You have to try, do a prototype, revise,
and move forward. In the old days in the United States we were taught
“Ready, aim, fire.” In parts of Europe and other places, the motto was
“Ready, aim, aim, aim, aim....” In the world of e-business, the new
motto is “Ready, fire, aim.”

To grow fast you need to partner because no company today has all
the talent, all the capability, and all the technology that their customers
need. So partnering, or outsourcing, is going to become a fact of life.
With the new web of commerce it will be possible for companies to out-
source 80 or 90 percent of their key functions. We already see Internet
start-ups with ten people doing the work of 100. They do that by out-
sourcing 90 jobs. Jobs that used to be essential functions of a company
(such as legal work, public relations work, financial work, and running
the IT system) are now being outsourced. Those ten people are now fo-
cusing on what they do well. The fact that they can outsource 90 jobs
means that they can grow incredibly quickly. It also means they can re-
alize huge savings because by outsourcing they are enabling somebody
else who does the job really well to do it for them.

Doing that kind of outsourcing, or partnering, requires open stan-
dards. The reason IBM is so committed to open standards is because
we know that we cannot work with the best technologies out there and
the best companies out there if we are using a proprietary system. We
learned the hard way that proprietary standards are not the way to go.
We are working to support open standards for the Web, for the Inter-
net itself, and for operating systems. We think that is the only way to
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go in this new web of commerce. It is also a way to ensure that tech-
nology evolves more quickly. We believe Linux will evolve incredibly
quickly over the next few years because everyone can work on it, every-
one can check it, and everyone can improve it.

So the next generation of e-business is huge. All trends indicate by
the end of next year over $1 trillion dollars of e-business will be gener-
ated. That will amount to about ten percent of the U.S. economy and
about five percent of the global economy in two years. The only thing
we know for certain about the estimates of the amount of e-business is
that they have always been low.

It is also clear that as e-business affects all the different sectors of our
economy and all the different countries of our globe, we are going to see
more small global businesses able to move more quickly to meet market
needs. We are going to see a blurring of boundaries as those small com-
panies work together with other small companies, with medium-sized
companies, and with big companies like IBM. In the companies of the fu-
ture (that is, 5-10 years from now) it will be hard to know whom actu-
ally works for a company without looking at their business cards. You
will walk into a meeting where critical decisions are being made about a
new product and only a small fraction of the people in the room will ac-
tually work for the company. They will be outsourced or they will be
working as partners. And that will be possible because of this technology.

Not only will companies consist of these ad hoc conglomerations of
people, but people will not work for just one company. If you have a
key talent, you might work for four or five different companies, you
might do it from home, or you might do it from an office. The only key
thing that we know is that you will be doing it online. It will be a very
different world, one that is going to be very challenging for companies
and governments as they try to deal with this change in the work force.

IBM also now stands for “I Be Mobile.” One of the attractions for
me when I left the White House to go to the “Big Blue House” was that
IBM told me I could stay in Washington. What they did not tell me is
that I would be on an airplane about one-third of the time. But the fact
is, that is the way of life now for big companies. You let people work
where they want to work, knowing that they will work online, on the
telephone, and even on an airplane.

Another key part of this new world is that it will have good encryp-
tion, anonymity, and e-money. We will have the ability to move money
across the Web as easily as we move e-mail today.
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Consider the handheld personal computing devices. I have had mine
for three years. I have all the notes that I have taken in meetings for the
last three years on this little device. I have about 5,000 phone numbers
and addresses. It is actually more important than my laptop in many
ways for doing my job, and it costs only $150. It is also a nice exam-
ple of what the Internet should be. You push the button, it turns on,
and it works. It is intuitive and it works the way it is supposed to.

We are seeing a transition from e-business, where companies are get-
ting themselves wired, to e-industry, where an entire industry sector is
getting wired. This will eventually lead to the e-economy, when the web
of commerce will tie us all together.

A lot of barriers remain. In too many countries the cost of leased
lines is still way too high. In markets where there is real competition,
the cost of moving bits has plummeted up to 99 percent. In other areas,
no competition means no reduction in price. We also have problems in
the area of authentication. In some areas people do not have credit
cards, so there are barriers to the growth of e-commerce and e-business.
And we have a huge problem with taxation (the $100 billion question).

Government’s Role

Governments around the world are realizing that they have to take
advantage of this technology and they have to foster e-commerce. I was
involved with Ira Magaziner’s team on e-commerce. We outlined what
needed to be done. First, as a prerequisite, we need research and educa-
tion. The biggest problem for IBM right now is that we cannot get enough
talented people to create and manage the technology. The other big prob-
lem is that the dot-coms are promising all my best people that they will be
millionaires next week, so we are losing a few of our best people.

The second thing that needs to be done is telecommunications dereg-
ulation because without affordable high-quality infrastructure, none of
this works. The third is to eliminate some of the outdated rules that
make it impossible to transact certain types of business online. The
fourth is to lead by example—make government an e-business. The
fifth is to fund pilot projects in certain key sectors like education and
health care. And the last, and perhaps the most difficult, is to help cit-
izens understand and cope with the Internet Revolution. We are going
to see a serious backlash as the changes brought by the Internet affect
the average person in society. Governments can help make clear that
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the change is necessary and that the benefits are huge, but it is not easy
to do that.

One of the biggest problems for governments is they do not know
what they are going to do in this new world. They do not know what
it means when a government becomes an e-business. They do not know
what it means when a government becomes disintermediated by the In-
ternet. A couple years ago, I wrote an article for the Aspen Institute on
“Sovereignty in the Networked World,” and I tried to outline what
sovereignty will be like." The bottom line, the bumper sticker, is: Get
over it.

Governments, particularly authoritarian governments, like to con-
trol a lot of things, such as telecommunications networks, content,
news, and what kind of media the citizens see. They like to protect the
national culture; they like to control the movement of expertise and
ideas by controlling who can immigrate and who can work where.
They like to know who everyone is and what they are doing. They like
to control the flow of capital and the value of their currency. And, of
course, governments need to tax to survive.

As we move to this new world where everyone is connected with
high-speed connections, where authentication is available, where
anonymity is available, and where encryption is available, it becomes
almost impossible for governments to control these things. We can have
a long discussion about which of these will disappear first. But it is very
clear that in the new world we are building, where you have satellite
connections to any point on the globe, where you can send encrypted
e-mail, and where money flows freely, governments are going to control
less and less and they are going to have to find a way to deal with that.

There is something beyond sovereignty. In some cases self-regulation
is going to replace government regulation. National and international
entities, whether business associations, intergovernmental organiza-
tions, or ad hoc consortia will come together to develop ways to regu-
late what used to be regulated on the governmental level.

We will see that national sovereignty will be replaced, in many ways,
by personal sovereignty. The technology will empower me to make
choices for myself that used to be made for me by governments. More
decisions will be made on the local level because local governments will
have more information and more expertise than they have today. More
decisions will be made by me personally, because I will have more con-
trol and more information.
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One example is cyberporn, a very emotional issue, a very hot issue,
and a very important issue. The old rule was to have national govern-
ments censor the Internet. That was how you tried to control what
came into people’s homes. A few countries are still trying to do that.
Those who have tried have been unsuccessful. The new global model is
to develop filtering systems and rating systems. A standard called P3P,
a Platform for Privacy Preference, has been developed by the World-
wide Web Consortium. This new model does not try to filter what is
posted on the Internet. It does not try to ban pornographic or racist ma-
terial. It does not try to prevent it from being posted to the Internet. It
tries to give individuals the ability to prevent the material from coming
off the Internet and into their homes.

This platform is being developed globally so it will work everywhere,
unlike national regulations. It is technology so it can evolve as fast as
the Internet, unlike regulation. Most important, it is flexible. It gives
each of us our own tools to impose our own standards in our own
home. Different people have different ideas about what is porno-
graphic. With these tools each of us will be able to set the level for what
we consider decent and what we want our children to see.

In conclusion, I offer a few more bumper stickers: The future will be
here sooner than you think. The Internet will be as disruptive as the
printing press, but much faster, totally global, and less predictable.
Think about what that means. The printing press enabled the Protes-
tant Reformation. Martin Luther’s ideas could not have gotten very far
if they could not have been printed on paper and disseminated across
Europe. That led to the Thirty Years’ War, which redrew the bound-
aries of the countries of Europe. There is even an argument that the
printing press was essential for the creation of representative democ-
racy. Democracy could not have grown without the ability to dissemi-
nate information to a widespread population. You would not have had
widespread literacy if you did not have affordable books, which were
made possible by the printing press.

The fundamental change brought about by the printing press is that
it reduced the cost of disseminating information by a factor of 100 or
more. The Internet has already done that in the last 15 years and the
estimate is that it will do it again in the next ten years. Cost for a bit of
information is plummeting.

Another bumper sticker is e-business or no business. Last, and most
important, we cannot use the old models for this new medium. We
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cannot use the old regulatory models, we cannot use the old economic
models, and we cannot use the old business models. It is clear that these
all have to change as we move forward.
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