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Report Objectives

This report has been commissioned by the Corpora-
tion for Education Network Initiatives in California
(CENIC). CENIC is a not-for-profit corporation
that serves the networking needs of all of California’s
educational entities, from K-12 to the research
universities.

The State of California has awarded a grant to
CENIC to focus on speeding one-gigabit broadband
to all Californians by 2010, or, in California short-
hand, One Gigabit or Bust™. CENIC engaged
Gartner to evaluate the economic potential of an
acceleration of next generation broadband deploy-
ment in California. In addition, Gartner was asked to
interview many of the top broadband thinkers, policy
makers and consumer advocates within California
and throughout the United States with a view toward
understanding the opportunities and challenges a
next generation broadband initiative in California
might face.

The specific objectives of this report are to:

+ Estimate the economic benefit to the state

*  Scope the project in terms of what needs
to be done

e Outline the important items to be considered
in strategy formalization

» Identify the next steps to be undertaken
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A Call to Action

Deploying advanced broadband networks is critical
for California—and the nation.

California is on the threshold of a multibillion-dollar
opportunity. A $376-billion upside in gross state
product (GSP) by 2010 is made possible with the
implementation of a focused One Gigabit or Bust
broadband initiative. Moreover, 2 million new jobs
could be created.

One Gigabit is not a technology. It is not a transmis-
sion speed. It is not merely high bandwidth. It is not
about capacity. One Gigabit is about the capabilities
that the capacity makes possible.

Only 20 years ago, the average business desktop to
computing device required a mere 9.6 kilobits per
second (Kbps) of bandwidth. Today the average
business desktop is networked using 100 megabits
per second (Mbps)—an exponential increase of 10°
the power. If we apply a similar increase to the U.S.
Federal Communications Commission (FCC) defini-
tion of today’s broadband at 200 Kbps, we’ll require
a speed of 20 gigabits within 20 years. Consequently,
one gigabit broadband to every education institution,
business and home by 2010 is a realistic goal.

Ironically, some of the biggest supporters of next
generation broadband could become the greatest
obstacles to its deployment. During the report
interview process, Gartner repeatedly found conflicts

One Gigabit is not a tech-
nology. One Gigabit is about
the capabilities that the
capacity makes possible.

of objectives among the various parties. Each group
is a proponent of next generation broadband deploy-
ment, but only on its terms.

Gartner asserts that given key players’ duplicity in
motives, it will be impossible to deploy ubiquitous
next generation broadband without both exception-
ally strong leadership and commitment to a common
goal.

A BROADBAND VISION FOR CALIFORNIA

It is Gartner’s recommendation that CENIC’s Next
Generation Internet (NGI) Roundtable take on the
responsibility for bringing together the leaders of
broadband initiatives to form a leadership team that
will focus on the One Gigabit by 2010 goal and
establish an action plan.

The NGI Roundtable should be inclusive: govern-
ment, private industry, consumer advocates, educa-
tion and research and service/application providers all
are entities that must commit themselves to the task.

California has the most
to gain from action and the
most to lose from inaction.

Today, high technology, entertainment, biotechnol-
ogy, agriculture, health care and many more indus-
tries call California home. California has the most to
gain from action and the most to lose from inaction.
Other states and countries will welcome those indus-
tries and are taking steps to attract them.

Now is the time to choose California’s future.
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A. Executive Summary

This report has been commissioned by the Corpora-
tion for Education Network Initiatives in California
(CENIC). CENIC’s Next Generation Internet
(NGI) Roundtable is catalyzing a statewide intellec-
tual hotbed and first-of-a-kind technology test bed
for solutions to speed the deployment of ubiquitous
one gigabit (one billion bits per second) in the “first
mile.” The goal of one gigabit represents more than a
thousand-fold increase from today’s commercial Dig-
ital Subscriber Line (DSL) and cable data networks.

CENIC asked Gartner to evaluate the economic
potential of an acceleration of broadband deployment
in California and to interview many of the top broad-
band thinkers and participants within the State and
the nation to understand the opportunities and
challenges a broadband initiative might face.

The economic analysis of the potential impact of

a next generation broadband initiative in California
was based on a positive correlation between GDP and
teledensity that was observed by the International
Telecommunications Union (ITU). Although the
original ITU study was based on narrowband
communication (the dominant communication at
the time), Gartner believes that the new productivity
tools enabled by a broadband infrastructure can
generate an increased level of economic activity.

Gartner analyzed a baseline forecast of the rise in
Gross State Product (GSP) with a level of penetra-
tion of broadband increasing from 10 percent per
capita to approximately 20 percent per capita over

a 10-year forecast period (2000-2010). A second
analysis evaluated a 50 percent per capita penetration
of broadband over the 10 years stimulated by a
broadband initiative. The result was a potential
increase of $376 billion in California’s (GSP) and

a potential increase of two million jobs.

At the culmination of the interview process, several
things were apparent to the Gartner team. There is
no common definition of broadband or the character-
istics of broadband. Second, many interviewees were
unsure of the need for a gigabit of bandwidth in the
absence of an obvious “killer application.” Closely
related to the issue of the “killer app” was the ques-
tion of who should pay—private industry, govern-
ment or the consumer? Finally, while many were
dissatisfied with the lack of progress in the deploy-

ment of today’s broadband, there was no consensus
on who should lead a next generation broadband
initiative.

During the interviews, Gartner repeatedly found
conflicting objectives by the various parties that
would potentially benefit from the deployment of
next generation broadband. Each group was a propo-
nent of next generation broadband but only on their
terms. Because of this, a next generation broadband
initiative will require exceptionally strong leadership.

Key obstacles were identified that must be addressed
in order to achieve the Gigabit goal, including:

*  Lower the cost per bit of data in the
distribution and core of the network

*  Solutions for cost-effective “First Mile”
connectivity

*  Solutions for digital rights management

*  Address the inequities of the digital divide

Gartner has identified the lack
of leadership as the largest
roadblock on the path to
ubiquitous next generation
broadband.

The interviews also allowed us to test what Gartner
refers to as the mythological obstacles facing a next
generation broadband initiative. Perhaps the biggest
of these was the quest for the “Killer Application.”
Very few people could see one specific application
that would justify investment in next generation
broadband (although entertainment clearly required
large quantities of bandwidth). We submit that next
generation broadband must be viewed as a new com-
munications platform. It is the layers of applications
of voice, video and data that are enabled that form
the “killer applications.”

Other myths included: waiting for a new technology
solution (which presumably would be cheaper), the
existence of a glut of bandwidth and the need to wait
for funding.



Gartner has identified the lack of leadership as the
largest roadblock on the path to ubiquitous next
generation broadband. If California is to realize the
potential economic stimulus that next generation
broadband can contribute, it must have leadership
that can:

¢ Understand the interests of all stakeholders
and forge a common goal

¢ Understand the complex technology issues
that must be resolved, knowing which must
be addressed and those that are red herrings

*  Develop partnerships and collaboration between
stakeholders

* Navigate the treacherous political waters and
survive the boom-or-bust funding cycles

Although concerns about funding are valid, Gartner
submits that they can be overcome with creativity.
This report outlines several actions that should be
spearheaded as part of the next generation broadband
initiative that can improve broadband deployment
without opening government purse strings. They
include:

»  Establish standards and guidelines for next
generation broadband infrastructure deployment
to all new residential housing

*  Encourage collaborative efforts of the State,
counties and municipalities

»  Establish a clearinghouse for best practices in
today’s broadband deployment

e Create “regulatory free” zones to entice invest-
ment by incumbents

*  Participate in finding a solution to intellectual
property issues

*  Encourage the ability for next generation
broadband to be a substitute for basic telephony
service

¢ Encourage and sponsor research that lowers
the cost per bit achieved

*  Participate in research to validate enhanced
personal communications as the “Killer App”

Gartner recommends that the NGI Roundtable begin
the process of defining the goal for next generation
broadband deployment and establishing an action
plan. The steps themselves are not unique or un-
known; however, following them in the context of a
specific statewide initiative will be unique. California

A BROADBAND VISION FOR CALIFORNIA

This report outlines several
actions that should be
spearheaded as part of the
next generation broadband
initiative that can improve
broadband deployment
without opening government
purse strings.

has all of the components of a successful initiative;
however, reaching consensus on the goal and driving
toward it will take a determined team. The process
(which is discussed in more detail in Section I. Next
Steps) would include the following steps:

*  Development of a specific definition of next
generation broadband and a timeline for
deployment

* Identification of a leader or leadership team
*  Construction of implementation scenarios

*  Development of specific costs associated with
the scenarios

*  Coordination of regulatory policy between
federal, state and local entities

*  Public and private partnerships

*  Development of consumer technology literacy
standards, programs and education

* Demand aggregation
*  Formation of commercial test beds

And for specifically targeted rural and lower
economic areas:

*  Tax credits

*  Deployment grants

*  Education programs

*  Dutch auctions to provide services

*  Universal broadband service funding
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B. Introduction

Many questions prevail regarding the economic
benefits of broadband; what broadband is, or should
be; what are the goals in the deployment of broad-
band; what are the actual obstacles preventing the
deployment of broadband; and, what should we do
next? The lack of consensus in the answers to these
questions has become a roadblock to the deployment
of broadband as people postpone action or take
inappropriate action.

One of the major goals of CENIC is to “facilitate and
coordinate the development, deployment and opera-
tion of a set of seamless and robust intercampus
communications services.” Pursuant to that goal,
CENIC recently launched its Next Generation Inter-
net (NGI) initiative to address the issues surrounding
the implementation of broadband capabilities to
every educational institution, business and home in
California.

Success of the NGI One Gigabit or Bust™ initiative
is dependent upon bringing together the common
interests of a wide range of users and industry
participants, many of whom have diverse views and
objectives.

The Methodology

In an effort to create a platform for exploring
potential solutions in the deployment of broadband
in California, CENIC asked Gartner to undertake
two tasks. The first was to evaluate the economic
potential of an acceleration of broadband deployment
in California. This analysis was to be based on a

One of the major goals of
CENIC is to “facilitate and
coordinate the development,
deployment and operation

of a set of seamless and robust
intercampus communications
services.”

The overall objective [of this
study] is to provide decision
makers with accurate and
timely information about the
potential economic benefits
of implementing One Gigabit

correlation of GDP and broadband utilization
developed by Gartner. The second task was to
interview many of the top broadband thinkers and
participants within the State and the nation to under-
stand the opportunities and challenges a broadband
initiative might face.

For the first task, Gartner evaluated the analysis that
it constructed and made appropriate modifications
for California.

For the second task, Gartner created three interview
teams to explore the current social, political and
technological issues and challenges to broadband
deployment, and to assess impacts. One set of inter-
views focused on the technology issues, another on
public policy and economic issues and the third on
the regulatory environment. Table 1 shows the
interview teams, the types of interviews conducted
and with whom, and broad topics covered during
the interviews. (See Attachment B for a list of inter-
viewees.)

Specific Study Objectives

The overall objective is to provide decision makers
with accurate and timely information about the
potential economic benefits of implementing One
Gigabit as well as the key issues and how resources
should be organized.

The specific objectives of the initial effort are to:

*  Scope the project (high level) in terms
of what needs to be done

e Outline the important items to be included
in strategy formalization
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Table 1. Stakeholder Interviews

Key Issues Reviewed Key Interviews

Team 1. Regulatory Issues

Current California regulatory environment CPUC commissioners / advisors / senior staff

Rulings / legislation and case studies pertinent to the Academia, legislators / advisors, industry associations
Next Generation Internet (NGI) project

Assess regulatory and policy agendas Industry participants (telecom, cable, wireless)

Evaluate benefits, issues, key barriers relative to NGI project Consumer advocates and public policy advisors

Team 2. Policy Issues / Economic Impact

Review / assess economic models / case studies Economists, policy leaders

Evaluate opportunities relative to NGl project Industry participants (telecom, cable, wireless)
Assess specific growth opportunities Industry leaders (healthcare, finance, education)
Equity issues and solutions Leaders from urban / rural development groups

Team 3. Technology and Competitive Environment

Current communications environment Technology leaders, academia
Current competitive environment Industry participants
Comparative broadband projects Leaders of broadband initiatives in other regions

Current and future user needs / requirements

Technology and business trends

Leadership models

«  Estimate the economic benefit to the State

e Identify the next steps to be undertaken

Gartner was selected to assist in the task due to
our extensive knowledge and experience gained
from having assisted many clients through similar
processes with successful outcomes.
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C.The Broadband
Opportunity

Telephony and cable' deployments are now effec-
tively at saturation, with both industries eyeing each
other for potential expansion. Voice revenue, with

a $425 billion worldwide market in 2002 (of which
nearly $160 billion was generated in the United
States), is experiencing aggressive competition from
competitive service providers and cellular phone
providers. California’s share of this market is more
than 10 percent. Satellite and cable system “over-
builders” are successfully competing for a share

of the $50 billion in total North American cable
revenue. While these revenue opportunities are
impressive, they do not even begin to capture the
revenue potential of moving to the next stage of the
Information Age that can be accomplished through
a next generation broadband initiative.

At the same time, convergence of technologies is
allowing users to access and exchange information
and content in ways that were not possible before.
Industries such as media and communications that
once had clearly defined boundaries are seeing busi-
ness models converge and perhaps collide as tech-
nologies change the possibilities. Change is painful
and absent a clear solution, many companies will
choose to defend the current business model rather
than exploit new opportunities.

In the midst of these pressures, we find that tradi-
tional regulatory and policy goals and objectives are
increasingly becoming irrelevant after having
achieved their goals of near-ubiquitous deployment
of quality basic telephony services. At the same time,
we find high-speed data services have become the
growth opportunity for wire-line service providers
(the local phone companies and cable companies).

The key question for all stakeholders has become
“What are the goals and objectives for the deploy-
ment of next generation broadband services?”

Definitions of Broadband—Today’s and
Next Generation

Lately, broadband has become a generic term
representing high-speed data services. It is quickly
becoming an adjective rather than a noun. There is
now much confusion regarding the definition of
broadband. The commonly accepted characteristics

are its “high”—at least compared to a modem—
downstream speed (the speed in which information
is sent to a user) and its “always on” connectivity
attributes. We do not find broadband defined by
its upstream speed, performance capabilities or the
capabilities it enables. We believe these glaring
omissions render the current definition irrelevant.

Recently, people have also begun suggesting broad-
band deployment as a goal. But its incomplete
definition makes you wonder, “How do you know
when you have achieved broadband nirvana? Is it like
a higher plane of enlightenment—you know it when
you get there?”

In the interviews, Gartner asked “What do you
consider broadband to be?” Although the study’s
interviewees certainly agreed broadband should be
high-speed and always on, the interviews revealed a
wide difference of opinion as to the specifics of what
broadband is or should be. Based on our interviews,
we assert there is a fundamental need to expand the
definition of broadband to reflect a useful speed
target, symmetry in the upstream and downstream
bandwidth, and Service-Level Objectives (SLOs).

Gartner also found near unanimity when we asked
interviewees, “What should be the goal for the
deployment of broadband?” Nearly everyone
reported it should be equitably if not ubiquitously
available, regardless of race, economic level, geo-
graphic boundaries or other discriminatory barriers.

It is interesting to note that although many people
have no idea what broadband is, they feel that it
should be available to every person in California.
Let’s first look at what people think next generation
broadband should be and then at the issue of
ubiquitous availability.

Today’s Broadband

The Federal Communications Commission (FCC)
established the most common definition for broad-
band as the term “advanced telecommunications
capability” to describe services and facilities with an
upstream (customer-to-provider) and downstream
(provider-to-customer) transmission speed exceeding
200 kilobits per second (Kbps). The FCC uses the
term “high-speed” for those services with more than
200 Kbps capability in at least one direction. The
term “high-speed services” includes advanced
telecommunications capability.” In other words,



“high-speed” is anything with a speed of more than
200 Kbps in a single direction. Although the FCC
didn’t directly define broadband, the service
providers have used the term in marketing services
such as DSL and cable to the extent that broadband
has evolved to become synonymous with the term
“high-speed.”

The FCC standard speed of 200 Kbps was selected
due to its being fast “enough to provide the most
popular applications, including Web-browsing at the
same speed as one can flip the pages of a book.”
Although possibly relevant at an earlier time, this
conservative definition does not come close to
approaching the functional requirements of next gen-
eration broadband. Table 2 shows the incremental
content capability of a data stream into the home as
the data rate increases. Compact-disk-quality music
requires one full Megabit per second—or five times
high-speed’s 200kbps. Basic streaming broadcast
quality video requires 1.5M. Higher quality video
requires even greater bandwidth.

Table 2. Broadband Capabilities

100 Kbps Fast Internet and e-mail, games, voice
1 Mbps Music
1.5 Mbps Broadcast-quality MPEG Il video
10 Mbps One (limited) HDTV channel and
two basic channels
50 Mbps Full HDTV support; off-site computing

storage

Source: Gartner Dataquest, June 2002

Next Generation Broadband—One Gigabit
per Second

“It’s not about capacity. It’s about the capabilities made
available by the capacity.”
—Nitin Shah, Chief Strategy Olfficer, ArrayComm

A goal of one Gigabit modeled on historical growth
patterns is modest. Only 20 years ago, the average
business desktop-computing device required a mere
9.6 Kbps of bandwidth (the average home computing
device was virtually non-existent). Today the average
business desktop is networked using 100 Mbps—an
exponential increase of over 10° power. A similar in-
crease applied to the FCC’s 200 Kbps broadband

A BROADBAND VISION FOR CALIFORNIA

standard results in an anticipated speed of 20 Giga-
bits within 20 years. The historical evolution of
bandwidth requirements supports the Gigabit goal.

In today’s world of interactivity, Gartner advocates
that true broadband does not begin until the network
can deliver sustained 10-Mbps symmetrical data rates
to the home, and requires at least 50 Mbps to deliver
on its full promise of today’s known applications.

But that defines today’s world. To meet the goals of
a visionary next generation broadband, 50 Mbps is
not enough. Gartner asserts one Gigabit per second
(Gigabit) of throughput per home will be required to
support next generation broadband applications.

Based on this logic, we believe a Gigabit will be
required to support applications that include: the use
of network appliances that use the network for storage
and application hosting; multiple-party voice/video
and data chat sessions; massive multi-party online
learning, telework and gaming; and hundreds of
device connections within the home. At a minimum,
one Gigabit will be required for emerging applica-
tions such as holographic image projection for use in
virtual meetings, telemedicine and distance learning.

For these reasons, as well as the need to make next
generation broadband infrastructure investments last-
ing and meaningful, Gartner asserts the speed of next
generation broadband can reasonably be a goal of
one Gigabit per household. We also recommend

a series of broadband essentials that must be part of
any broadband initiative.

Figure1. Bandwidth
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Broadband Essential: Ubiquity

To realize the potential economic benefits of broad-
band utilization, broadband must be integrated and
utilized within the communications infrastructure.
This means that broadband must be readily available
ubiquitously. But, what comes first—ubiquitous
demand or ubiquitous availability?

Rationally, ubiquitous availability should only follow
ubiquitous demand. If not, assurances of a guaran-
teed rate of return must be made to entice service
providers to invest in front of demand—an “if you
build it, they will come” incentive.

In the rational case, ubiquitous demand for next
generation services must be evident to the capital
markets prior to investment and deployment, much
like the evident demand for lighting predating urban
electrification®. Certainly, if next generation broad-
band or even today’s broadband had an evident ubig-
uitous demand, the competitive market would deploy
ubiquitous broadband. To date, we have not seen
that level of activity. In fact, it is apparent that some
foot-dragging is happening in seeking ubiquitous
broadband deployment from many factions including
some service providers and regulators. The reasons
are varied: economic, lack of standards, too expensive
for consumers and lack of awareness are but a few.

In order for market demand alone to drive ubiquitous
deployment of broadband service, providers and
investors require strong evidence of demand. This is
often referred to as a “killer application” or applica-
tions that would cause the majority of consumers to
demand broadband service. Gartner believes that one
of the weaknesses of this logic is the view that broad-
band is an optional service beyond traditional voice
communications services. It is not. By viewing broad-
band as a single service rather than as a new platform
for integrated services including voice, video and
data, it is very difficult to justify the investment
required for ubiquitous gigabit connectivity. Taking
the view that broadband is the next generation com-
munications platform, we believe the “killer app”
enabled by integrating these services can be described
as enhanced personal communications. A next gener-
ation broadband platform for today’s basic telecom-
munications creates both a lower incremental cost
structure for today’s services as well as an efficient
platform for new video and data applications. The
key obstacles to this approach are contending with

the extensive embedded investments in traditional
voice networks (particularly in the access portion of
the network) and the disruption of the existing business
models of incumbent service providers and others.

Is it appropriate to continue to proceed in the
“rational” manner, letting the market drive broad-
band investments, or is there a “reasonable”
approach to ubiquity where the market drives the
bulk of deployment and finding solutions for
unserved or underserved gaps becomes the focus of
public policy? Based on the interviews in this study,
Gartner recommends the latter approach.

Broadband Essential: Symmetry

Next generation broadband applications require
symmetric bandwidth—equal amounts of bandwidth
both to and from the user.

The FCC’s definition of high-speed services intro-
duced the concept of asymmetrical bandwidth—that
is, the speed o the user being greater than the speed
from the user. This concept was certainly valid when
we were reading Web pages like a book. But asymmet-
rical bandwidth doesn’t suit next generation broadband
applications, which involve more peer-to-peer commu-
nications—where everyone is an information provider.

Gartner’s contention that the “killer app” of next
generation broadband is interpersonal communica-
tions supports symmetrical bandwidth as an essential
attribute. Just as in any conversation between two or
more people, each participant is both a source and
destination of data. In this next generation broad-
band environment, users will need to transmit a
multi-content, real-time signal (voice, video and
data) upstream at the same time that they are viewing
a multi-content, real-time signal of the distant partic-
ipant(s). Next generation broadband must include
equal bandwidth—in both directions—to accommo-
date this need. While data only applications can
generally accommodate transmission delay (i.e.,
latency) voice transport (conversations) or video with
embedded voice do not.

“Billions have been invested in asymmetric networks that
will be wasted. These are nerworks that were designed
when traffic was to be a push model. The shift to Peer to
Peer will require a shift to symmetry.”

—Dewayne Hendricks, The Dandin Group



From a technical perspective, as networks integrate
today’s voice, Internet, data networks and video net-
works into one integrated “pipe”; having symmetry
will be imperative for high-quality delivery of latency-
sensitive voice and video applications. Next genera-
tion broadband speed must be symmetrical—having
equal speed upstream and downstream.

Broadband Essential: Quality

To achieve ubiquitous deployment as an integrated
platform for voice, video and data, the next genera-
tion network envisioned here must achieve the same
Service-Level Objectives (SLOs)® enjoyed as part of
today’s Public Switched Telephone Network
(PSTN)—including reliability and availability. Once
next generation broadband is perceived as the com-
parable platform for today’s basic telephony services,
it will drive ubiquitous deployment.

If next generation broadband does not provide
capability comparable to the PSTN, it will continue
as an “optional” service with ubiquitous deployment
delayed indefinitely.

The need to provide service levels that allow next
generation broadband to be a substitution to the
PSTN is a requirement some providers may vigor-
ously resist. From their perspective, if next generation
broadband became a suitable substitute, it would
cannibalize the majority of their existing circuit-
switched voice revenues as well as render large por-
tions of their infrastructure obsolete. This is true—
the transition could be harrowing for these compa-
nies. Nevertheless, it will happen. For them, failing
to recognize this means they will lose any competitive
advantage they currently have, and continue to be
disadvantaged against the mobility features of wire-
less providers and the cost differentials of IP-centric
competitors.

Regulators—and in particular the California Public
Utilities Commission (CPUC), which monitors
service quality levels today—should recognize the
need for PSTN-equivalent service levels. As service
providers move to next generation broadband plat-
forms, the CPUC should look for creative incentives
for both incumbent carriers and competitive entrants
to provide PSTN equivalent SL.Os on next genera-
tion services. Past quality standards in initiatives such
as the Interstate Highway System and PSTN have
served the public interest exceedingly well.
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In summary, next generation broadband should

be defined as ubiquitously providing a Gigabit of
symmetrical bandwidth for voice, video and data with
service levels equivalent to the PSTN. Defined in this
manner, Gartner asserts next generation broadband
will generate ubiquitous demand with a number of
service providers competing to provide ubiquitous
availability.

Who Wants High-Speed Data Services?

For both wireline and wireless providers, today’s
growth market is high-speed data services. Even as an
“optional” product, demand for high-speed services
such as DSL and cable data service is often outstrip-
ping supply.

A recent Gartner Dataquest primary research survey
of the U.S. household market spanning the 28-month
period from February 2000 to June 2002* indicates
that as of June 2002, nearly two-thirds (60 percent)
of all U.S. households indicated that they were ac-
cessing the Internet from home. This is a significant
increase in penetration from 48 percent of U.S.
households in February 2000. (The complete text of the
research results 1s in Attachment C.)

Even more astounding is the near tripling of online
households that access the Internet via a broadband
connection. Today’s broadband connectivity
increased from 10 percent of online households in
February 2000 to 28 percent of online households
in June 2002, a whopping nine percent average monthly
growth rate over the period.

Following are some of the key findings ascertained
from the results of the Gartner Dataquest primary
research survey:

*  The State of California has 63 percent of its
households accessing the Internet. This online
household penetration rate is three percentage
points higher than the national online household
penetration rate of 60 percent.

*  Access to the Internet via today’s broadband
among the California online households (36 per-
cent) is higher than the national level (28 per-
cent) and is the highest among the three states in
the Pacific Region (34 percent).

Gartner Dataquest’s findings of continued high
demand are supported by the findings of the
Nielsen/NetRatings primary research, which reports
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Table 3.Total Gross Domestic Product (GDP) in Year 2001 (billions of U.S. dollars)®

Ranking Country GDP in Billions Broadband Penetration Forecasted
per 100 Households Broadband
in 2001 Penetration in 2006’

1 United States $10,171,400 11.3 36.0
2 Japan 4,245,191 3.93 34.0
3 Germany 1,873,854 5.1 21.6
4 United Kingdom 1,406310 1.4 21.0
CALIFORNIA 1,341,000 14.0 37.0
5 France 1,302,793 25 20.7
6 China 1,159,017 .03 3.0
7 Italy 1,090,910 1.8 13.7
8 Canada 677,178 21.3 43.6
9 Mexico 617,817 3.8 9.0
10 Brazil 502,509 2.9 7.1
11 India 477,555 .01 .06
12 South Korea 422,167 51.0 77.0

“[Today’s] broadband access at home continues

to post double-digit growth with a 59 percent year-

over-year increase, marking more than 33.6 million
Internet users who accessed the Web via high-speed
in December 2002.”

SBC’s “2002 Fourth Quarter Earnings Statement”
corroborates the insatiable demand in the following
quote: “[In the Fourth Quarter, SBC] added
245,000 DSL Internet subscribers, bringing its total
to 2.2 million, up 65 percent from year-ago levels.
This is the fourth consecutive quarter of sequential
DSL subscriber growth for SBC, which remains the
nation’s largest DSL provider.”

While some pundits had forecast that a saturation
point had been reached in terms of households that
were Web-enabled and those that would opt for high-
speed access, Gartner Dataquest and others’ research
has proven these pundits wrong over and over. In
fact, neither the economy nor the relatively high

price points for DSL and cable modem have slowed
adoption or demand for these access services. Al
indications are that high-speed service demand continues
to outstrip supply. Clearly, California wants high-speed
data services.

How California Compares

California is competing in a global economy and
broadband is quickly becoming a requirement to
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compete effectively. According to the UCLA Ander-
son Forecasting Project, California is now the fifth
largest economy in the world.

Table 3 describes the current standings of the major
global economic entities and compares today’s
broadband penetration levels with penetration fore-
casted in 2006. Gartner’s hypothesis would submit
that entities that fail to increase their broadband pen-
etration and utilization will see their economic posi-
tion decline.

Figure 2 shows how countries are moving with re-
spect to today’s broadband adoption (recently an-
nounced fiber deployments are not included in pro-
jections). This graph plots broadband penetration
against GDP per capita. It shows that the gap is
widening in broadband penetration between the
wealthier markets in Asia, with Australia well to the
left and Hong Kong and South Korea out to the
right.

In 2002, California had a penetration of 22.68 per-
cent of households subscribing to today’s broadband
services (DSL and cable modems), up from 14 per-
cent in 2001. Clearly, California sets the bar on both
penetration and GDPC when compared to other
countries. It is important to note the only other coun-
try with penetration similar to California is South
Korea. Not choosing to rest on its laurels, South Ko-
rea is embarking on an ambitious national program



to replace high-speed services through the deploy-
ment of next generation broadband using fiber to the
home. See Attachment E for a more thorough discussion
of success factors in South Korea’s deployment.

Although California is currently a leader in both
broadband service deployment and per capita Gross
State Product (GSP), now is the time to decide
where to go from here. There is a risk of falling
behind in the new race for next generation broad-
band deployment.

A Broadband Revolution

In Gartner’s interviews, there was widespread
support for the concept of the universal benefit of
next generation broadband. Commonly cited benefits
included the potential impact on education, health
and telework—all of which contribute to an improved
quality of life. Other interviewees cited benefits such
as e-business, entertainment distribution and
gaming—all contributing to an increased economic
benefit. The benefits we found intriguing were the
uncommonly cited benefits.

Our interviewees included many visionaries and
people on the front line in the deployment of next
generation broadband. Beyond today’s high-speed
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services, these individuals have an unobstructed view
into the crystal ball. Their views revealed a develop-
ing perspective that next generation broadband will
result in dramatic changes in the way we communi-
cate, the economics of networking, improvements in
our quality of life; all while we have fun. The follow-
ing sections present some of our findings.*

A Revolution in Communications

Next generation broadband will lead to an evolution
in communications eclipsing the development of the
telephone itself. A strong statement, but one that is
true. The telephone’s breakthrough application was
its ability to simultaneously transmit the audio of two
parties in real time over long distances. Next genera-
tion broadband’s breakthrough application is its ability
to simultaneously transmit the audio, video, images
and data of multiple participants in real time over
long distances. The images initially include full-
motion video of the participants, and will eventually
include holographic images intermingling participants
within a virtual room. The ability to immerse oneself
in multi-sensory, multi-party, multi-media conversa-
tions will change the way we live, work and learn.
The technology to do this and more is steadily
advancing.

Figure 2. Broadband Penetration and GDP per Capita in Asia/Pacific
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Researchers at Stanford Linear Accelerator Center
(SLAC) Computer Services recently managed to
transmit 6.7 Gigabytes of data from Sunnyvale,
California, to Amsterdam, The Netherlands, in less
than one minute. The transmission—made across,
the Internet2 network at an average speed of more

Company to Pursue Holographic
Communications

TULSA, Oklahoma—February 13, 2003—First Keating
Corporation (OTC: FKTG) today announced that its
common stock has begun trading on the Over The Counter
(OTC) market. First Keating has approximately 36 million
shares outstanding owned by approximately 300 share-
holders. First Keating seeks to identify, promote and
develop the use of holograms in business and personal
communications.

in collaborative interaction with virtual teams that
will give them a competitive advantage similar to the
advantage enjoyed by the youth in the eighties, who
adopted the personal computer more quickly than
older workers.

A Revolution in the Economics of Networking

Next generation broadband bandwidth will dramati-
cally change the economics of networking. Today’s
model of feature-rich personal computers (PCs)
interconnected via limited bandwidth will be reversed
into limited computing “plug and play” devices inter-

than 923 megabits per second—was more than 3,500
times faster than a typical home broadband connec-
tion. Les Cottrell, Assistant Director of SLAC (which
is already trying to break its own record) described
the effort as one that might soon bring high-speed
data transfer to practical, everyday applications.
“Imagine...being able to download two full-length,
two-hour movies within a minute,” CNN quotes
Cottrell. “That changes the whole idea of how media
is distributed.”

The revolution can today be seen at college campuses
such as the University of California at San Diego.
Students are now communicating through the use of
multi-party chat sessions that include video images of
the participants, audio conferencing and data sharing
enabled by the 100Mbps broadband connections that
many students have within their dorm rooms. This
new collaborative communication is being used

for group projects, homework and communication
between friends. This next generation broadband-
enabled collaborative communication represents a
fundamental change in interpersonal communication.
What previously could only be accomplished in a
face-to-face meeting of multiple participants can now
be accomplished via next generation communications.

Gartner believes students are learning new communi-
cations skills that allow them to experience a highly
interactive and collaborative environment. These
collaborative tools will give today’s students the skills
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Broadband Can
Mean More
Small Business

e Katie Anglin is one of

many interior decorators
nationally offering their
services over the Internet.
With the increased num-
ber of homes that have access to e-mail and broadband
connectivity, it is becoming practical to send large graphic
files such as photos of rooms or design samples and other
“bandwidth hogging” content over the Internet. Her Web
site proclaims: “Professional help for rearranging your
space is just an e-mail away.” Katie, whose business is in
Pasadena, California, was one of several interior designers
profiled in “Decorating Ideas: Country Digest,” December
2002. One designer in Chicago was contacted by a Califor-
nia homeowner who had seen her work profiled in a na-
tional magazine and wanted the same thing done in her
home. The entire job was carried out via the Internet and
the telephone.

Linda McSweeney is a local artist in Danville, California.
She has had moderate success with her small business

of faux finishing and fine art. In May of 2002, Linda began
offering her equine paintings for sale on eBay and was
amazed at the response. Art collectors on eBay took notice
of her paintings of Arabian horses and she has become an
“overnight” success with her paintings, which are often
the subject of bidding wars. Her available market is now
bounded only by the reach of the Internet. Since an impor-
tant part of her advertising on eBay is a photo of the
painting, which must be as high a quality as possible,
broadband connectivity makes it easier for her to post

her photos and also makes viewing them more enjoyable
than via a dial-up connection. Would she do it without
broadband? Her answer—No!




connected via abundant bandwidth. This reversal
will allow the deployment of an infinite number of
networked devices capable of dramatically changing
our lives. But, we are getting ahead of ourselves.

George Gilder has coined the term “Telecosm™" to
describe the world of infinite bandwidth.

“After a cataclysmic global run of thirty years,

1t (the microcosm) has given birth to the age of the
telecosm—the world enabled and defined by new
communications technology. Chips and software
will continue to make great contributions to our
lives, but the action 1s elsewhere. To seek the key
to great wealth and to understand the bewildering
ways that high tech is restructuring our lives, look
not to chip speed but to communication power,

or bandwidth. Bandwidth s exploding, and its
abundance is the most important social and
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economic fact of our time.

For some, next generation broadband portends the
elimination of the PC altogether. At a very basic lev-
el, a next generation broadband connection enables
the elimination of costly elements of a PC by using
the network to perform tasks such as storage, applica-
tion hosting and operating systems. Using a network
device could save the average user one-half the cost
of a computer while providing a level of mobility un-
heard of in a tethered PC.

Although saving money on a PC is attractive, for the
majority, next generation broadband will enable the
deployment of tens or hundreds of “micro” comput-
ing devices that will revolutionize the way we live.
Many of these will be embedded in components of
our environment as part of service or product delivery
mechanisms.

According to Glenn Schuster, Vice President of Mar-
keting of Ubicom, a manufacturer of wireless net-
work processors, “ We have over 500 designs ongoing
for these types of embedded devices. We can enable
virtually any device to connect via Ethernet for about
$10 and to wireless connectivity via Wi-Fi (802.11b)
for under $25. Once you have a home network, con-
necting the devices is cheap. Five to six billion micro-
processors are manufactured each year and they can
all be networked.”

If the Internet refrigerator sounds “over the top”

to you, consider the implications of a failure in the

refrigerator section of a large grocery store or com-
mercial warehouse. In Denmark, Danfoss, a manu-
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facturer of commercial refrigeration units, is using
wireless connectivity over Internet protocol to moni-
tor temperature and compressor performance. Old
networks that performed this task were based on pro-
prietary networking technology and point-to-point
fixed networks. Using the Internet reduces the cost
and adds the flexibility of being able to monitor the
network from virtually any device (PC, pager, cell
phone, etc.) that is connected to the Internet.

General Electric has a field trial in Southern Califor-
nia for networked washing machines. Since so many
microprocessors are in today’s machines, as many as
25% of the service calls only require resetting the
machine. This trial allows remote diagnostics and in
some cases remote repair. The remote diagnostics also
allow the technician to determine which part requires
replacement in advance of sending a truck to the

By Lisa M. Bowman
Staff Writer, CNET News.com
7 April 2003, 2:26 PM PT

Worried that you forgot to close the
garage door this morning?

If you live in the Tinker Creek subdivision in Roanoke, Vir-
ginia, you could soon log on from work and find out, and
even shut the door remotely if you needed to. IBM said
Monday that it has partnered with Commonwealth Builders
to provide home-automation technology in 170 new
homes, the first real-world, mainstream application of Big
Blue’s home-networking strategy. The homes will cost
about $220,000 apiece, according to IBM. People who have
the new systems will be able to control devices like their
heaters and stoves remotely and check that their doors are
locked.

premise. In the non-networked environment it is a
common problem that the technician does not have
the right part on the truck. In the networked environ-
ment if the problem cannot be corrected remotely, the
correct part can be stocked on the service truck ensur-
ing that only one $50-$150 trip is made. GE estimates
this could save it millions of dollars of operating cost.

“The notion of billions of devices communicaring with
each other or people that are controlling them, I think is
very similar to what we see. It could result in a significant
fraction of traffic on the Internet.” —Vint Cerf, Internet
Pioneer, Senior Vice President, MCI."?
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Microcomponents Infest the Home

A typical household is teeming with processor chips run-
ning products that make our lives easier, safer and more
entertaining. Electronic data processors are everywhere.
They are around the office and in the ubiquitous PC, and
you're sure the bank has one. But microprocessors (MPUs),
microcontrollers (MCUs) and digital signal processors
(DSPs) are in almost anything running on electricity these
days. There could easily be 100 of these semiconductor
chips in your home, but could you find them?

The more typical processor is the embedded processor.

It is in the telephone you buy, but you buy the phone
because it has caller ID, 25 stored phone numbers and a
display that times the conversation—all features performed
by an MCU. Embedded processors are all over the house.
The television may be tuned by an MCU. Video games are
run on a pretty sophisticated MPU with assistance from
another processor in the graphics section and possibly a
third generating the audio. Stereo systems often use DSPs
to shape the audio to fit the room acoustics. MCUs time
and control cooking in the microwave oven, and thermo-
stats change settings by day and hour according to the
same MCU as drives the LCD. Satellite receivers, irons,
garage door openers, power tools and everything remote
control will typically have one. Exercise equipment, toys
and even some battery chargers use MCUs. Cellular
phones are packed with sophisticated electronics, including
an MCU and DSP. A timer that turns off the lights at night
could have a 50-cent MCU in it.

All those things in your house that let you bring your work
home with you, or resemble what you have in the office,
contain processors. Copiers, fax machines, printers, scan-
ners, multifunction peripherals, personal digital assistants
(PDAs), DSL or cable modems, LAN switches and uninter-
ruptible power supplies all operate under the watchful eye
of a processor.

Gartner Dataquest has assessed the number of MPUs,
MCUs and DSPs that reside in a typical American house-
hold with a normal provisioning of electronic equipment.
Consideration was given for general household items, mo-
bile devices (such as wireless phones), the automobile and
a home computer system, as well as multipliers for quanti-
ties of people and cars associated with the house. Sepa-
rately, a small office/lhome office (SOHO) was tallied. Based
on this assessment Gartner estimates that in 2001, a nor-
mal home had approximately 100 programmable process-
ing devices. In 2006, a normal home is expected to have
196 devices.

Why Are Programmable Processors
Important to Broadband? Flexibility
and Low Cost.

Programmable processors are incredibly flexible. The same
processor chip that can operate a phone can run an auto-
mobile engine or a printer. The program written for the
processor tells it what to do, making it determine touch
tones, speed up the engine or form the next letter on a
piece of paper. New capabilities can be added with relative
ease, and the same fundamental hardware design can be
reused, serving the base model all the way up to the full-
featured version just by adding blocks of more powerful
software. Another bonus, since these processors are multi-
purpose, is the low cost. These tiny devices increasingly
programmed for connectivity will contribute to the need for
next generation broadband connectivity in the First Mile.

Source: Gartner 2003

A Revolution in Our Quality of Life

The ubiquitous availability of next generation broad-
band will allow us to use computational devices to

bring/send information to us at any time in any place.

This ability will provide us an opportunity to use
communications and computing wherever we are, at
any time, for any purpose. It also allows us to layer
multiple services and applications over an integrated
infrastructure increasing efficiency and ultimately
reducing costs and making services more affordable
and pervasive. Excellent examples of the potential
benefits of ubiquitous access are MIT’s Project
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Oxygen—Pervasive, Human-Centered Computing"’
and Charmed Technology’s'* wireless everywhere.
Products based on these visions of ubiquitous
human-centered computing envision the replacement
of the PC with computing devices optimized for
individuals’ needs.

Swift transmission of information eliminates the ma-
jor bottleneck of scientific innovation: the long delay
between the moment an idea is written down and the
moment it is read by another scientist. With the pre-
sent electronic networks, a researcher can make a
document, including all relevant data, illustrations




and references, available on a public computer,
announce its availability to hundreds or thousands
of scientists working in the same domain, and start
getting their reactions within a few hours.

Next generation broadband also has the potential
to increase our security from environmental and
terrorist threats. Today’s broadband is being used by

Telework for Quality of Life and
Saving Gas

Telework is not a new phenomenon; the number of tele-
workers in the U.S. varies with the definition of telework,
but has been growing steadily. ITAC surveys estimate
approximately 28 million people in the U.S. were telework-
ing in 2001. This is an area that has truly realized the posi-
tive impact of broadband. Broadband availability makes
downloading large files quick and easy. Having access

to the Internet at home also is paying off for businesses.
Looking across all working adults, those workers with
Internet access at home (including those with access at
both work and home) spend 5.3 hours per week at home
on work activities.”™

public safety organizations for: the instant transmis-
sion of rich geographic data presented in detailed
images by Geographical Information Systems (GIS);
fingerprints to query national fingerprint databases;
images used to identify people; and video for com-
mand and control centers. Next generation broad-
band is also used to collect data from remote sensors
deployed within smart buildings designed to inform
people of the extent of damage resulting from an
incident. The problem faced by national security
organizations is the need to get data to and from
sources required quickly. James Watkins of the State
of California Office of Emergency Services states,
“We assume we will be able to get large amounts of
information to and from where it needs to be quickly;
however, the logistics and problems of getting it to
the right place are many. Ubiquitous next generation
broadband could resolve these emergency manage-
ment needs.”

Personal security is another area where the availabili-
ty of a next generation connection could create real
value for consumers, security companies, and the po-
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lice or fire department. Typical home and business
alarm systems tend to generate false alarms.
Responding to a false alarm not only uses resources
that may be urgently needed elsewhere but also
drives up cost for community police and fire services.
To offset this cost, many consumers must pay fees as
high as $350 per incidence for false alarms. In other
communities such as the City of Los Angeles, police
departments are announcing plans to discontinue
responding to any alarms. As security becomes even
more of a concern, affordable security systems that
have the ability to offer the consumer or the alarm
company to remotely make a visual inspection

might offer a higher-value solution to this increasing
problem.

Telecommunications is also becoming a land-use
issue. Realtors are reporting that an important
decision factor in home purchases is broadband
availability. This is validated by more Multiple
Listings Services (MLS), used by realtors including a
category for cable and DSL availability. In Northern
California, the Bay East Board of Realtors added this
category to its MLS two years ago in response to
questions asked by prospective buyers. (The Bay East
Board of Realtors has about 7,000 members who
cover most of Alameda and Contra Costa County
and will soon be adding 2,000 more realtors in the
remainder of Contra Costa County.)

A Revolution in Entertainment

Online gaming has emerged as the next growth
frontier. PC gaming now generates larger revenues
than the movie industry. Nintendo’s Mario character
alone has generated US$10 billion in revenues.*
The country’s most successful online game,
“EverQuest,” now has more than 435,000 sub-
scribers—this is larger than the population of Detroit!
“Ultima Online” has 220,000 subscribers. Electronic
Arts hopes to reach 400,000 subscribers for its
recently released “Sims Online” by December 2003.
In Korea, online PC gaming has proven so popular
that three television stations are dedicated to the
“sport” full-time. Both bandwidth and latency are
two critical elements for today’s online gamers. Next
generation broadband enables massive real-time
gaming unlike any other media.

Plato observed, “Let early education be a sort of
amusement.” Fun also has a very practical side to it
that cannot be ignored, as digital gaming is gaining
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momentum in a number of sectors as a platform for
education in the traditional K-12, as well as in busi-
ness and military applications. While simulations
have been used for years, combining simulation and
games add important elements such as goals and
competition. In “Wyndhaven,” fifth graders might
find themselves on the surface of Mercury, with the
task of launching a research satellite into orbit. There
will also be puzzles to be solved and new places to
build. The student will interact with other students,
teachers, parents, other members of the community
and Artificially Intelligent (AI) synthetic characters
in real-time."” At issue in the educational environ-
ment is the process of gaining accreditation for use
in the classroom as well as teacher training and
support.

Game-based learning, distance
learning, collaborative study
groups are all techniques

still in the nascent stages of
development that will benefit
from the combination of next
generation infrastructure and
network-enhanced applications.

Some real-life examples outside of education include
a military application called Joint Force Engagement,
or JFE, which is used to prepare officers from the
various military branches for participation in joint
task force operations. JFE is packaged and presented
just like any off-the-shelf game—the only thing on
the box that gives it away is the “This product is the
property of the U.S. Government” in the lower right
hand corner on the box. Marine Doom is played as a
networked game. Four-member fire teams are given
four separate computers in the same room. Their
goal is to coordinate their movements to eliminate
an enemy bunker.'® Recent press announcements
indicate that the military is now using game-based
learning to educate military commanders about
dealing with terrorist activity.
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Companies including DaimlerChrysler, Kraft Foods
Inc., Nokia Oyj’s U.S. phone unit and SABMiller
Plc’s Miller Brewing are using so-called advergames
to give 145 million U.S. computer-game players a
closer connection to products than traditional televi-
sion or magazine advertising allows. They say it
works. Development costs for the games are as little
as 99 cents for each time a product appears on the
screen, less than the $15 per time a consumer sees

a product in a television ad."

A Revolution in Education

Education is one of the primary beneficiaries of next
generation broadband. California long ago recog-
nized the benefit and has been active in projects such
as the CENIC Digital California Project (DCP).
DCP is a state-funded effort to build and operate the
next generation network infrastructure required to
enable the K—-12 education community to utilize
advanced services.

The deployment of next generation broadband at
educational facilities is a critical component of any
next generation initiative. Today’s students, for the
most part, come into the education system speaking
the “digital language” thanks to games, access to
computing technology and the Internet, and the
abundance of information appliances that are
available outside the classroom. The challenge for
educators is to use these tools to provide interesting
and productive learning experiences. This means
more than hardware and infrastructure; it involves
development of curriculum, and technical training
and support for teachers and administrators.
Game-based learning, distance learning, collaborative
study groups are all techniques still in the nascent
stages of development that will benefit from the
combination of next generation infrastructure and
network-enhanced applications. As we have seen in
the past with Yahoo!, Mosaic and Napster, to name
a few, this is a fertile ground for application develop-
ment, one that both government and private industry
must nurture.

A Revolution in Healthcare

Healthcare is another significant area of opportunity
for deployment of next generation broadband. As
costs continue to increase due to the increasing aging
population, healthcare providers need to look for
ways to deliver quality care more efficiently and
effectively. More consumers are now educating



themselves on diseases and treatment protocols via
the Internet. Ubiquitous next generation connectivity
and new information mapping techniques allow

Taking High-Speed Action on
Bioterrorism

The heightened awareness of our vulnerability to acts of
bioterrorism is driving healthcare agencies to find im-
proved means of both detection and action. The San Mateo
(California) Public Health Services Department has linked
with Kaiser Hospital locally to utilize online notification of
detection of any evidence of bioterrorism in patients who
are seen in Kaiser's emergency room. They are using a
system developed by Sandia Laboratories in Livermore,
which is offered free. The system requires a high-speed
connection between agencies and replaces the traditional
method of faxing information to the health services
agency.

applications to become more useful than static
articles. An example that came up in one of the
interviews was the California Health Survey. The
questionnaire was part of a large interactive online
survey. The responses to the survey were fed into a
relational database that will allow users to interact
with the information and actually manipulate it
instead of merely reading static reports. So, as a
result, a person trying to determine if they were in

a cancer cluster could actually access the data rather
than hope that the person creating the report had
selected that specific data to display. The availability
of a next generation broadband connection makes it
reasonable to work with files or databases that might
be quite large. When this is coupled with knowledge
mapping techniques, it is but one powerful example
of going the next step in empowering people with
access to information.

Five years ago, California had 78 rural hospitals.
Since then, nine have closed and 11 more have filed
for bankruptcy. More still have cut services to avoid
closing their doors.

Physician shortages also sparked interest in tele-
medicine. Urban areas had twice the number of
specialists per capita as rural California counties,
and 50 percent more primary care physicians per
capita. “There was such a disparity between urban
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and rural California that made telemedicine one
attractive solution to improve access to care,” said
Lauri Paoli, executive director of the California State
Rural Health Association. At the same time, more
rural communities got broadband Internet access.

Medicare, Medicaid and private insurers—once
reluctant to pay for telemedicine—started to reim-
burse doctors for the virtual visits.

For Rushell Peasnall, telemedicine
worked just as the doctor ordered

Peasnall, insured by a Blue Cross Medi-Cal managed-
care plan in Modesto, talked to her primary care doctor
about gastric bypass surgery—a weight-loss operation.
She needed to see a hormone and metabolism specialist
to get the surgery approved by Medi-Cal. A videoconfer-
ence with UC Davis endocrinologist Jason Wexler saved
Peasnall a drive to San Jose, the only place she could find
another specialist who would accept Medi-Cal patients.
“They basically told me | had a choice of driving all these
hours in my beat-up car that might die during the trip,

or driving 20 minutes to this other doctor who would sit
me down in front of a TV to talk to the endocrine guy,”
Peasnall said. “I am so used to being a second-class
citizen as far as getting doctors to even look at me. This
TV medicine is really something.”?

In 1999, telemedicine got a big boost when one
Medi-Cal HMO, Blue Cross, partnered with the
State to set up a vast telemedicine network for its
members enrolled in Medi-Cal and Healthy Families.
The insurer invested as much as $50,000 at sites

in 22 counties to buy videoconferencing equipment,
medical cameras, software, hardware and all the
other needed technical gear.

When it was initially introduced a few years ago
patients were seen via telemedicine in a week or so,
but now it’s so popular it can take as long as three
months for that visit.

The revolution will indeed include new miraculous
capabilities but, perhaps more importantly, it will
also include millions of ordinary tasks and events that
are made better, easier or more productive by next
generation broadband.
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ONE GIGABIT OR BUST INITIATIVE

D. Potential Economic
Opportunity of Ubiquitous
Broadband Utilization

Perhaps one of the most daunting tasks for the
telecommunications industry and public policy
makers continues to be quantifying the impact of
deploying an access infrastructure to enable a ubiqui-
tous end-to-end broadband network. The promise
that is held out by proponents of the broadband
Internet is certainly one of improved economic
growth and prosperity as expressed through
economic studies. Regardless of the results of these
studies, service providers and policy makers are still
struggling to make the business case for ubiquitous
broadband deployment.

As one interviewee stated “economic studies are like
the cartoon of the drunk and the lightpost—econom-
ic studies like the lightpost are mostly useful for sup-
port. Studies are useful for talking points—but it is
more important to have practical ideas to improve
the status quo.” Even so, having a view of the eco-
nomic possibilities is helpful in engaging people to set
about the task of creating the practical ideas.

Figure 3.The Theory of Waves

Thie Theary of “Waves"

Economlc
Growth

Although he was not specifically referencing broad-
band, U.S. Federal Reserve Board Chairman Alan
Greenspan echoed many in the industry when he
noted that real-time access to information has been
key to economic recovery. In his remarks to the U.S.
Congress on 27 February 2002, he pointed out that
in the past, “Businesses did not have real-time data
systems that enabled decision makers in different en-
terprises to work from essentially the same set of in-
formation. In those earlier years, imbalances were in-
advertently allowed to build to such an extent that
their inevitable correction engendered significant eco-
nomic stress. That process of correction and the ac-
companying economic and financial disruptions too
often led to deep and prolonged recessions. Today,
businesses have large quantities of data available vir-
tually in real time. As a consequence, they address
and resolve economic imbalances far more rapidly
than in the past.”

This economic theory of waves, illustrated in Figure
3, is held by many and ascribes to the notion that
each individual “wave” of technology drives a win-
dow of economic growth that becomes the basis of
another subsequent wave of economic achievement.

Networked
Economy
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Teledensity, as we will discuss, has been a widely ac-
knowledged contributor to GDP but the benefit of
teledensity fell off as economies became industrial-
ized. The same was true for PC/LAN—big initial
impact initially during adoption but no more. The
Internet did the same thing—disintermediation, sup-
ply chain automation, etc., all drove growth initially
and then the growth was absorbed into the trend.
The next wave will be when everything is connected,
which Gartner believes will be the most significant
driver of long-term productivity.

A number of studies have attempted to quantify the
specific value of widespread deployment of broad-
band technology. One study commissioned by
Verizon Communications and co-authored by the
Brookings Institution, published in July 2001,
suggested that universal deployment of broadband
services will result in “huge network effects for
consumers” including falling prices. The economic
benefit was assessed on the future of broadband
increasing from its eight percent in 2001 when the
study was conducted to levels ranging from 50 per-
cent to 94 percent. According to the Brookings
study,’ the economic benefit for the U.S. could be
as much as US$500 billion per year.

The study also addressed the overall impact that I'T
has had on the U.S. GDP. “In the first half of the
90s, the U.S. GDP grew at 2.4 percent per year,
whereas in the second half GDP grew at a rate of 4.1
percent per year. At the same time the annual rate of
price decline for computers more than doubled in the
second half of the decade from 15.8 to 32.1 percent.
A consensus is now developing that the surge in
economic growth is attributable to investment in
information technology, which in turn is attributable
to the price decline in information technology
equipment.”?

Gartner’s View of Potential Broadband
Economic Impact

Gartner’s basic assumption of a positive correlation
between the level of broadband penetration in a
country/state and that of the Gross Domestic Product
per Capita (GDPC) in that country/state is based on
a study first highlighted in an International Telecom-
munications Union (ITU) document.

The ITU’s original study found the basis for a broad
correlation between communications (as a means of
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information diffusion) and the level of GDPC, not
just between voice communications (telephone) and
the GDPC. The relationship between the level of
penetration of telephones and the GDPC was used as
a proxy to illustrate a point. As an illustration, the
ITU study has shown several countries with different
levels of communications capabilities (as noted by the
different levels of telephone penetration) and the
GDPC in that country.

By this illustration, the I'TU was able to demonstrate
the existence of a positive correlation between the
penetration of telephones (as a proxy for the level of
communications capabilities in a country) and the
GDPC. Figure 4 provides a graphic illustration of the
correlation.

A consensus is now
developing that the surge

in economic growth is
attributable to investment

in information technology,
which in turn is attributable

to the price decline in infor-
mation technology equipment.

Although the original ITU study could not specify
the substantial increased level of economic activity
that can be generated and supported through broad-
band communications (because it was developed
when narrowband communication was the dominant
means of information transportation), the possibilities
for substantial increases in commerce activity and
effectiveness of organizations and individuals have
been shown through numerous other studies.

Hence, this correlation between means and goals can
be simply illustrated as follows:

*  One industry player installing a new telephone
line would not make much difference in the
improvement of productivity. However, if all
other enterprises within a sphere of activity also
have telephony service, then the levels of produc-
tivity of each participant will improve substan-

19



ONE GIGABIT OR BUST INITIATIVE

Figure 4.The Coincidence of GDP per Capita and Teledensity
suggests that one could be a good surrogate for the other.
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tially. The company that does not have these fa-
cilities would fall behind its competition.

*  With no other competitor using telephony ser-
vices, the first few companies within a sphere
of activity that install advanced communications
capabilities can significantly enhance their com-
petitive edge as the more-efficient players in the
marketplace stand to reap the economic benefits
of such advantage.

»  This situation can be extended to economic
regions (or states or countries), not just stand-
alone enterprises. For those regions that are
competing-cooperating with each other for win-
ning the economic battles, they are facing even
bigger barriers or inefficiencies in information
transportation. Regions that can eliminate these
inefficiencies better and faster than others stand
to attract more resources (human and other
assets) from other regions, and would be able
to utilize them better.

To sum it all up, the I'TU study illustrated that there
exists a positive correlation between the level (or
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degree of sophistication) of communications and the
level of economic activities. As long as information
plays an integral role in the economy, this correlation
increases with the level of sophistication deployed.

The level (or degree of sophistication) of information
transportation is positively correlated to the level

of productivity. Any action to increase the level (or
degree of sophistication) of information transporta-
tion or to eliminate those inefficiencies serve to
increase the productivity. This concept is captured
in the model developed by Gartner, which illustrates
that specifically in sophisticated societies such as the
U.S., the level of productivity would rise substantially
with the availability of new tools. This is especially
true since the U.S. has already raised its level of
effectiveness with the full use of the existing means
of communications.

In the case of developing countries, the availability
of sophisticated communications would not have as
much impact because the society and infrastructure
have not developed to the point of being able to take
advantage of the sophistication now available. For



example, equity/capital markets are still undeveloped,
education is still far behind, and industry is not at a
stage of being able to use the new sophisticated
means of communications.

In the long-range game of economic cooperation and
competition among a number of players (enterprises,
region, states, countries), those players who adopt
better means before others do can acquire a strategic
advantage in term of reaching their goals. Gartner
initially developed this approach as part of an effort
to estimate the impact of broadband on the U.S. as

a nation. The report, The Payoff of Ubiquitous Broad-
band, was published in July 2002 and estimated an
annual incremental impact of $500 billion.

In thi