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Executive Summary

I. Innovation and Tech Leadership Key to U.S. Success

• American wealth, economic growth and national security have long
been based on technological leadership.

• The United States has never been a low wage competitor. Rather, it
has sought to be the low cost producer while still paying high
wages. High productivity levels – often the result of technological
innovation, have been key to our economic success. 

• From Ben Franklin’s early experiments with electricity through to
today’s Internet revolution, the United States has always focused on
the development of new technology as the main engine of economic
welfare.

• For more than half a century America’s broad technological leader-
ship has been unchallenged.

II. Telecommunications Play a Vital Role

• Both as the developer of innovations like the telegraph, telephone,
Internet, and semiconductor, and as the central nervous system of
the entire economy, the telecommunications industry has long been
an indispensable element of America’s technological leadership and
economic success.

• For example, it is estimated that the industry accounted for half the
increase in U.S. issued patents in the decade of the 1990s, and the
Federal Reserve Board has shown that about two- thirds of U.S. pro-
ductivity gains since 1995 have been due to the impact of commu-
nications and computer technology.

• Telecommunications leadership is also the cornerstone of America’s
national security.
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III. Loss of Technological Leadership

• Today, however, America is well on its way to surrendering leadership
in advanced telecom products and services. Its $700 billion trade
deficit has been compounded by a $55 billion deficit in Advanced
Technology Products, of which telecommunications items account
for $27 billion.

• Whereas the United States led the world in broadband Internet pen-
etration rates as recently as 2000, today it has fallen to 16th place,
barely ahead of long time laggard France. 

• While the average American generates 1 gigabyte of monthly
Internet traffic, the average South Korean generates 5.5 gigabytes.

• In terms of cell phone penetration rates, the United States ranks
42nd in the world.       

• In 2000, South Korea became the first country to deploy 3G high-
speed wireless data systems. Japan and others in Asia and Europe
quickly followed. But the United States lagged. 

America’s Technology Future at Risk
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• Today there are less than 1 million U.S. customers for such services
while there are 40 million in Japan, 36 million in Korea, and 10 mil-
lion in the E.U.

• The lack of ultra high-speed networks in the United States makes it
impossible for U.S. based companies to enter key new business sec-
tors. Indeed, U.S. venture capitalists are pressing the start-up firms
they finance to move R&D to Asia. 

• Declining market shares and revenues have caused many U.S. tele-
com and technology companies to cut vital R&D spending by 10-
40 percent. At the same time, government R&D spending in these
areas has also fallen by over 30 percent.

• Foreign companies make up the majority of the top ten recipients
of U.S. patents each year and the United States has fallen behind the
E.U. and lost ground to Asian countries in the publication of scien-
tific articles.

America’s Technology Future at Risk
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• The United States is awarding fewer Bachelor of Science degrees
today than it did in 1985 and far fewer than Japan, the E.U., China,
India, and even Korea.

In short, as MIT President Susan Hockfield says, “We’re falling behind.” 1

CAUSES

I. Flawed Regulatory Policies 

• U.S. regulators and legislators did not fully appreciate the potential
of rapidly developing new telecommunications technologies to take
the economy to a whole new level of competitiveness. 

• In the 1996 Telecommunications Act, they focused on deregulation
and creating greater competition in telecom markets as the sole
means of fostering the development and deployment of new tech-
nologies and services.

• Regulation of emerging new technology platforms like cable, wire-
less telephony, direct satellite and the Internet was substantially
reduced, giving these platforms an opportunity to develop compet-
itively.

• But competition doesn’t create demand or necessarily result in
investment. If risks are too great or investment disincentives too
strong, development and deployment of new technology will be
retarded.

• U.S. regulators took little interest in measures that might have stim-
ulated demand for new technology based services and failed to pro-
vide incentives to encourage investment in the deployment of the
new technology platforms.

• More importantly, rather than deregulate in the name of creating
competition, they actually re-regulated the Regional Bell Operating
Companies (RBOCs) and the already partially deregulated long dis-

1 Symonds, William C., “A Breakthrough for MIT – And Science,” Business Week, 
October 4, 2004
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tance carriers (AT&T, MCI, Sprint, etc.) that constituted the vast
bulk of the then existing telecommunications network. 

• While long distance markets had earlier been opened to competi-
tion, the long distance carriers were prevented from entering local
markets and the RBOCs, who retained regional monopolies on tele-
phone service, were prohibited from entering the long distance
market. Yet both sides longed to enter the other’s business.

• More investment in upgrading local and regional networks could
have hastened deployment of new technologies and services - not
just by the RBOCs, but also by the new technology platforms and
long distance carriers whose ultimate service offerings frequently
depended on interconnections with the RBOCs and thus on the
quality of their networks. 

• As the last monopoly elements in the system, however, the RBOCs
were viewed with distrust by regulators who lacked confidence in
the potential competitiveness of the new platforms and felt it nec-
essary to “manufacture” competition in the local telephone market
before proceeding to complete deregulation.

• To create this competition, the regulators enticed new market entrants
with an “unbundling” policy that compelled the RBOCs to lease virtu-
ally all the elements of their networks to the new “Competitive Local
Exchange Carriers” (CLECs as opposed to Incumbent Local Exchange
Carriers or ILECs as RBOCs are also called.) at steep discounts of as
much as 50 percent off end user prices. 

• Introduced just as the first Netscape browser was giving rise to
Internet mania, the new telecom policy became part of the eupho-
ria then beginning to grip Wall Street, which rushed to finance four
major developments: 

1. Massive expansion of fiber optic capacity in the long distance net-
work backbone. (In response to forecasts of quarterly doubling of
demand.)

2. The founding of a legion of new CLECs. 

3. Continued expansion of wireless capacity. 

4. Further expansion of the reach of cable. 

America’s Technology Future at Risk
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• While capital investment initially soared (spurred also by the gen-
erous vendor financing of equipment manufacturers), much of the
money went to the wrong places as the regulations sent distorted
investment signals.

• Deterred by the compulsory licensing and steep discount require-
ments, the RBOCs invested little in their local networks. 

• The new CLECs found the telephone business much more difficult
than anticipated and spent a lot on marketing and enterprise build-
ing, but little on actual network expansion as they leased most of the
parts of their networks from the RBOCs. The CLECs were thus com-
pelled to compete on price rather than on new or enhanced services. 

• Without sufficiently advanced local loop network capacity, innova-
tive new services could not be provided and demand for them
developed slowly.

• Anticipating enormous demand growth (based in part on fraudu-
lent forecasts by some Internet Service Providers), the long distance
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carriers dramatically expanded their optical fiber capacity - only to
find the forecasts flawed. Much of the new optical fiber capacity
remained unlit and unused. 

• At the same time, wireless was rapidly displacing the old telephone
business in both the local and long distance sectors. The RBOCs
and long distance carriers invested heavily in their own wireless
services, but this only partially offset the loss of traditional tele-
phone revenues.  

• RBOC earnings soon came under enormous pressure, further deter-
ring investment. The CLECs accumulated huge losses, as did many
of the long distance carriers whose demand forecasts were com-
pletely unrealistic and whose investment went mostly into creating
excess capacity. 

• The inevitable bust came in 2001 when many of the CLECs and
long distance carriers collapsed, taking $600 billion of invested
capital, several hundred million dollars worth of excess equipment
and vendor loans, and nearly $2 trillion in market capitalization
with them. 

• The bust was particularly devastating to U.S. telecom equipment
makers who were forced to close factories, slash employment, and
outsource to Asia.

• Thus did misguided regulation contribute to a huge misallocation
of capital, massive investment losses, slow deployment of advanced
communications capacities, and the decline of U.S. leadership in
high technology.

II. Foreign Regulatory Policies

• The E.U. and countries like Korea, Japan, and China not only dereg-
ulated and spurred competition, but also created strategic visions of
networked societies and established incentives to stimulate invest-
ment both in technological deployment and in end demand. 

• South Korea, for example, provided government sponsored test
beds to companies for low cost experimentation, brought scores of
public services online, and provided various incentives for the
deployment and use of broadband infrastructure. 

America’s Technology Future at Risk
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• Japan set up a Strategy Group under the chairmanship of the Prime
Minister and provided concessionary financing and tax abatements to
encourage investment in and usage of broadband communications. 

• China set ambitious telecom targets in its tenth Five Year Plan. The
goals included boosting communications and information industries to
account for 5 percent of GDP and becoming the global location of
choice for the telecommunications equipment manufacturing industry.

• As a result, Asian telecom investment has remained robust. Asia has
become the global center both for telecom equipment production
and the introduction of new services. In addition, Asia is hosting
more and more R&D facilities (both locally and foreign owned) as
R&D follows manufacturing.

III. U.S. International Economic Policies

• Many countries pursue strategic trade and export led growth strate-
gies, managing their exchange rates against the dollar to keep their
currencies undervalued and their exports inexpensive. The chroni-
cally overvalued dollar renders American made products, services,
and R&D uncompetitive. 

• Many countries also provide tax holidays, capital grants, and free
infrastructure to attract factories and manufacturing investment.
The United States has typically not matched these practices nor
challenged them before the appropriate international bodies. The
result is the acceleration of the movement of productive capacities
and technologies out of the United States to offshore locations.

NEW SHAPE OF U.S. TELECOMMUNICATIONS
• Ironically, the traditional telephone business that was the focus of so

many regulatory attempts at manufacturing competition is rapidly evap-
orating in the face of challenges from the new technology platforms. 

• Wireless, cable, VoIP (Voice over Internet Protocol), Direct Satellite,
and more are threatening to wipe out the value of the traditional
phone lines.
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• There is now robust competition between several technology platforms
as well as competition from those who use the platforms of others.

• In the face of this the old RBOCs and long distance carriers have
merged and consolidated (SBC is now AT&T and Verizon has
acquired MCI.), while e-Bay has acquired Internet telephone serv-
ice provider Skype, the cable companies are negotiating to use
Sprint’s network to provide wireless service, and Google is offering
to provide free WiFi service to whole cities.

• In this new world of multi-faceted competition, three major themes
appear to be emerging. First, is a contest between the reconstituted
RBOCs/Long Distance Carriers and the cable companies to be one
- stop - telecommunications shops providing phone, data, wireless
and television services all in one package. Second, is disagreement
between the owners of facilities and the software service providers
over how to share the use and costs of facilities and how to charge
end customers. Finally, there is a move by some municipalities to
use Wi-Max to provide wireless broadband access citywide.

• These developments point to the emergence of new business mod-
els. For example, phone calls placed between two users of Skype’s
software are essentially free. After paying for a broadband Internet
connection, Skype users currently pay no additional charges to
make VoIP calls over the network. In response, the RBOC’s are con-
templating an airline type of pricing scheme in which different types
of data will be charged different rates to travel over the network.
Software service providers would have to pay different levels of fees
depending on the priority they desire over the network - much as
the airlines charge for economy, business or first class service. In the
municipal Wi-Max model, several pricing schemes are possible
ranging from tax-payer supported to subscription based to freely
provided by an advertising supported service like Google.

• One key issue is that as the market for voice and data communica-
tions evolves, the incumbents are losing some of their traditional
sources of revenue – especially voice calls. That this is occurring
just as they are bearing the heavy costs of upgrading and expand-
ing broadband networks, makes the owners of the pipes desirous of
a solid expectation of good returns in order to justify making the

America’s Technology Future at Risk
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investment. They are looking for new sources of revenue, and the
perspective of executives like AT&T CEO Edward E. Whitacre is
that “for a Google or a Yahoo! or a Vonage to expect to use these
pipes for free is nuts.”2 Not surprisingly, the RBOCs also frown on
municipal Wi-Max.

• Needless to say, the software service providers don’t see it that way at
all. They emphasize that they pay large Internet connection fees, and
some, like Google, are even moving to build their own pipes. For
them the issue is consumer choice and maximization of innovation
through full access for all comers. They are supporting legislation that
would write “network neutrality” into law, making it illegal for net-
work operators to restrict or deny Internet access in any way. For the
municipalities, the goal is easy, inexpensive access both to reduce rich-
poor gaps and to use infrastructure as a magnet for other investment.

• That all these concerns are valid is clear. It is also clear that new
business models will have to be developed. The question is what
role the government should play in that development. Now that
real, facilities based competition has emerged, there need be less
concern than previously with whether the market is sufficiently
competitive. In view of that, and in view of the largely counter-pro-
ductive regulatory role of the FCC over the past then years, the
objective now should be to allow market forces to do their work.
Policy makers and legislators need to assure that investment and
technology deployment are no longer being deterred by artificial
regulations and that regulators are not trying to favor particular sets
of participants. Free and fair competition should prevent both abuse
of market position and restrictions on the free flow of information
over the telecommunications networks. On the other hand, it is pos-
sible that competitive forces will not always be operative. Thus, part
of a new FCC mandate in the context of new business models
should be to monitor competition and market power abuse. All par-
ticipants have pledged that they will not restrict information flows.
The FCC’s role should be to hold them to those pledges with any
abuse of market power being subject to special anti-trust action trig-
gered by the FCC.

2 Ante, Spencer, and Crockett, Roger, “Rewired and Ready for Combat”, Business Week, 
November 7, 2005
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RECOMMENDATIONS
• The U.S. telecommunications market should be deregulated to the

maximum possible extent. The FCC should just forget about the
business of “manufacturing” competition.

• The Hippocratic oath injunction to “first, do no harm” would be a
good guide to new legislation and regulatory policies.

• All market participants should face a roughly equal and minimal set
of regulatory requirements. In practice, this means that cable com-
panies, if they wish to offer voice services, should not be subject to
the common carrier rules that currently regulate the telephony
business, and that the telecoms incumbents should not be required
to get local franchises if they wish to enter the television business.

• The FCC and other regulatory bodies should focus the bulk of their
attention on evaluating the potential of new technologies and on
reforming the old practices, procedures, standards, administrative
structures and professional norms that often deter their adoption.

• The main task of the FCC should be to maximize the deployment
of broadband access and other advanced communications tech-
nologies for the purposes of maintaining high rates of overall inno-
vation and productivity growth.

• The evolution of new business models should be guided as much
as possible by market forces, but the FCC should engage in over-
sight to prevent abuses of market power.

• The FCC, in keeping with its new role as a proponent and sponsor
of new communications technologies, should monitor America’s
communications networks to ensure that the free flow of informa-
tion continues unabated and that consumer choice – in terms of
both access to services and applications over the Internet and
broadband connectivity, drives the market. If the FCC found that
any company was abusing its market position, it could take appro-
priate action in conjunction with the Justice Department and the
Federal Trade Commission. At the same time, private companies
should not have to face subsidized competition from taxpayer-sup-
ported entities.

America’s Technology Future at Risk
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• A Telecommunications Leadership Education Provision should be
adopted that would provide financial support for students entering
scientific and technical disciplines, particularly those relating to
telecommunications.

• The chronically strong dollar is inexorably moving the production
of both tradable goods and services out of the United States. This
in turn leads to loss of critical skills and a disinclination on the part
of students to study courses that may not lead to jobs. The United
States should take steps to halt the manipulation of exchange rates
by foreign governments aiming to improve the competitive position
of their exports in U.S. markets. It should call on the International
Monetary Fund to review the actions of other governments in this
respect and to issue appropriate guidelines. 

• Finally, the use of capital grants and tax holidays by many govern-
ments to attract industries to their shores that would not normally
come under pure market circumstances is greatly distorting the
international flows of technology and the deployment of production
chains. The U.S. should bring these kinds of financial incentives
under the same kind of international discipline as direct export sub-
sidies either in the WTO, the IMF, or other international body. 

The public policy community must recognize that broadening and deep-
ening our telecommunications networks is a critical link to restoring
innovation, R&D and investment, all of which are key ingredients to
developing the scientific, engineering, and technical talent that the United
States needs to drive new job creation, productivity and real growth in the
domestic economy while restoring technological leadership.
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Chapter 1
INTRODUCTION

The wealth and long-term economic growth of the United States have
long depended upon technological advancement as a means of com-
peting with our foreign rivals. The U.S. has never been a low wage
competitor seeking advantage in international markets by dint of
cheap labor and low living standards. Rather, America’s emphasis has
always been on achieving such high levels of productivity that it could
be the low cost producer while still paying high wages. 

The key ingredients of this winning formula have always been inno-
vation and technology. From Ben Franklin’s early experiments with
electricity in the thunderstorms of Philadelphia to the inventions of
the airplane and the light bulb and the development of the Internet,
technological advances have been the wellspring of American wealth
and long-term economic growth. From even before the founding of
the Republic, American scientists, engineers and entrepreneurs have
constantly pushed forward the boundaries of technology, creating
whole new industries and providing products and services that vastly
improve our standard of living. The United States’ Constitution man-
dated the establishment of the world’s first Patent Office, and ever
since then America has been unique among nations for its focus on
the development and application of new technology as the prime
driver of economic growth and productivity. More often than not over
the past two hundred years, the “next new thing” has come from the
United States. Not only has this been the secret to America’s econom-
ic leadership. Technology has also been the key guarantor of
American security. It was technological preeminence that won the
Cold War and that underpins U.S. global leadership today. 
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Instrumental to this leadership in science and technology has been the
dual role of the U.S. telecommunications industry. On the one hand,
it has been the source of fundamental new technologies that have
altered the course of history. Samuel F.B. Morse’s telegraph shrank the
world more dramatically when it was first introduced in 1844 than
any invention before or since. When Alexander Graham Bell complet-
ed the first telephone call in 1876, he launched not only a great tech-
nological advance but also a revolution in human interaction. In time,
Bell’s telephone spawned not only Bell Telephones – one of the world’s
greatest companies – but Bell Laboratories as well. Bell Labs was the
source of countless new inventions from the transistor to the semicon-
ductor that helped America become ever more productive and inno-
vative while simultaneously improving the quality of life of individu-
als all over the world. 

America’s Technology Future at Risk

Source: American Electronics Association, Losing the Competitive Advantage? 
The Challenge for Science and Technology in the United States, Washington DC, 2005

Innovation Resulting from U.S. Federally Funded Research

Innovation Funder

The Internet DARPA/NSF

Web Browser NSF

Bar Codes NSF

Fiber Optics NSF

Routers NSF

MRI NIH/NSF

Doppler Radar NSF

Speech Recognition NSF/DARPA

Nanotechnology NSF

Computer Aided Design NSF/DARPA

Global Positioning Satellites DARPA

The Mouse DARPA

Note: 
NSF = National Science Foundation
DARPA = Devense Advanced Research Projects Agency
NIH = National Institutes of Health
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More recently the Internet, first sketched out on a coffee napkin by
the Defense Advanced Research Projects Agency’s Vinton Cerf and
Bob Kahn in 19733, has once again revolutionized not only our ways
of doing business but our lifestyle as well. This long tradition of inno-
vation and invention in telecommunications has been a key driver of
broad American technological leadership as well as of U.S. military
superiority.  

In addition to providing fundamental inventions, the telecommunica-
tions industry has also played another key role. As the central nerv-
ous system of the economy, it facilitates the diffusion and stimulation
of knowledge and expertise while reducing costs and enhancing secu-
rity and performance throughout the entire industrial and commercial
structure. The speed and quality of our communications networks are
one of the primary determinants of productivity growth. Fast, reliable
networks greatly enhance the skill and efficiency with which we make
and deliver products and services – and open up entirely new markets
and opportunities.  As the speed and efficiency of communications
networks have consistently increased over the years, even as costs
have been driven relentlessly down, the telecommunications industry
has contributed to the creation of hundreds of thousands of new jobs
and the spillover effects into all sectors of the economy have been
enormous. Consider, for example, Wall Street and the U.S. financial
industry. One key reason for its global preeminence is the instant,
high capacity capability of the telecommunications network.
Financing everything from corporate debt to home mortgages is easi-
er and less expensive because of the speed and reliability of our com-
munications networks. Whole new services like on-line banking and
shopping at places like Amazon.com have been developed on the
basis of the communication network’s capabilities. 

Indeed, the communications infrastructure is a crucial part of our
entire “innovation ecosystem,” making American companies and the
entire U.S. economy more competitive, dynamic and productive. This
is confirmed by recent studies that show communications industry

3 Kahn, Robert E., “The Role of Government in the Evolution of the Internet,” in National
Academy of Engineering, Revolution in the U.S. Information Infrastructure, Washington DC, 1994. 
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patents not only growing from 3 to nearly 7 percent of all U.S.
patents,4 but driving broader information technology advances that
accounted for half the increase in U.S. issued patents over the decade
of the 1990s.5 Beyond this, the Federal Reserve Board has shown that
about two-thirds of the increase in U.S. labor productivity since 19956

are due to the impact of communications and computer technology. 

According to a study prepared by the Manufacturers Alliance (MAPI),
the U.S. IT-driven productivity boom had a major impact on U.S. liv-
ing standards:

“Trend productivity growth in the 1990s was higher
than in any previous post-World War II expansion.
This resulted from an investment boom, particularly
in information technology equipment. Use of this
equipment and associated management improve-
ments began to fan out to other sectors of the econo-
my, more than doubling trend productivity growth in
non-manufacturing industries. As a result, living
standards in the United States—already the highest
in the world—began to pull away from Western
Europe, Canada, and Japan, reversing the tendency
toward convergence experienced in prior decades.”7

The question today, however, is whether past will be prologue. There
is evidence that rapid communications technology advances in Asia
and Europe are exceeding the pace of development in the United
States. This has taken place in the context of a decade in which U.S.
telecommunications regulators have been pursuing competition and
technological development and deployment policies in a very differ-
ent manner from their Asian and European counterparts. U.S. officials

America’s Technology Future at Risk

4 Trajtenberg, Manuel (1989) Economic Analysis of Product Innovation: The Case of CT Scanners.
Cambridge, Massachusetts: Harvard University Press 

5 Narin, Francis, From Science Papers to Technology Patents to Company Financial Performance,
WIPO-OECD Workshop on Statistics in the Patent Field, Geneva Sept 18, 2003, p.6. 

6 Oliner, Stephen D. and Sichel, Daniel E., The Resurgence of Growth in the Late 1990s: Is
Information Technology the Story?, Federal Reserve Board, Washington DC, February, 2000

7 Leonard, Jeremy, How Structural Costs Imposed on U.S. Manufacturers Harm Workers 
and Threaten Competitiveness, Manufacturers Alliance/MAPI, Washington DC, 2003



-- 5 --

Economic | S T R AT E GY | Institute

have largely ignored rapidly developing new technology based com-
munications platforms and focused on “manufacturing competition”
in the traditional telephone business. Meanwhile, their foreign peers
have not only fostered competition, but have also used a variety of
financial and end-user incentives to stimulate demand and capital
investment aimed at achieving rapid deployment of new telecommu-
nications technologies. The purpose of this study has been to deter-
mine if the United States is indeed losing some of its leadership posi-
tions and capabilities, and if so, why and how to respond. What fol-
lows are the findings and recommendations of that evaluation.
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Chapter 2
FINDINGS

I. Collapse of US Trade Balance in Technology

Most Americans are aware of the deterioration of the U.S. trade deficit
that has increased to over 7 percent of GDP, or about $800 billion for
2005. What they may not yet realize, however, is that the tsunami of
red ink on the trade balance sheet is not confined to labor intensive
commodity products like textiles, shoes, and toys. Over the past six
years there has also been a stunning rise in the U.S. trade deficit in
high technology products and services, areas that were once dominat-
ed by American producers and that economists and political leaders
have long said would be the future of the country’s economy.
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The deterioration in the high tech trade balance has been particularly
pronounced in information and communications products and serv-
ices. For example, as recently as 2000, 40 percent of the world’s tele-
com equipment was produced in the United States. As the chart
below shows, however, that share is now down to 21 percent and
falling as production has shifted rapidly to Asia. 8

As a result, the U.S. trade balance in telecom equipment has deterio-
rated from a surplus of $5 billion in 1997 to a deficit of $26.6 billion
in 2004.9 This collapse has been driven by a dramatic rise in imports
from China, South Korea, and Malaysia, which now account for about
90 percent of the total10 U.S. deficit in telecommunications equip-
ment. China, of course, has been particularly important not only in

America’s Technology Future at Risk
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8 NAICS Code 3342 data for the US, Europe and leading nations in Asia were analyzed by ESI
for the years 1997-2004. 

9 Preeg, Ernest, The Threatened US Competitive Lead in Advanced Technology Products,
Manufacturers Alliance/MAPI, Washington DC, March 2004 , p. 2.

10 ESI analyzed US Census Bureau trade data for SITC 764 for this analysis. 
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telecommunications but across the board as it is now the single largest
exporter of high technology goods in the world.11 Its high tech trade
surplus with the United States has risen from $10 billion in 2001 to
an estimated $50 billion in 2005.12

II. Deployment of Broadband Falls Behind

Of even more concern is the fact that the negative trends are not con-
fined just to the manufacturing sector or the trade deficit. In the age
of the Internet, access to high-speed (broadband) data transmission
facilities is no longer a luxury for the rich and large corporations. It is
absolutely essential to remaining effective and competitive in virtually

America’s Technology Future at Risk
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11 Organization for Economic Cooperation and Development, OECD finds that China is biggest
exporter of Information Technology Goods in 2004, surpassing US and EU, December 12, 2005

12 Takada, Yoshihisa, and Shinohara, Takeshi, Promoting Broadband: The Case of Japan,
International Telecommunications Union, Document PB/07, Geneva, April 2003, p. 11.
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every walk of life. Not having such access is like being constrained to
riding a bicycle while everyone else goes speeding by in a car. As
recently as 2000, the United States led the world in broadband
deployment. But as the chart below indicates, South Korea has now
gained world leadership as the United States has fallen to sixteenth
place, just slightly ahead of long time laggard France.

Further exacerbating the situation is the fact that broadband has an
entirely different meaning in much of Asia as compared to the United
States. In Japan and Korea, for example, broadband usually means data
speeds of 100 megabits per second.13 In the United States, the normal
speed is 700 kilobits to 1.5 megabits per second. On top of this, the
cost per megabit in much of Asia is well below that in the U.S. In
Japan, for example, it is about one twentieth that of the United States.

13 Takada and Shinohara, p. 11.
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The transformational qualities of such high-speed connections cannot be
over-emphasized. A whole new range of products and services becomes
possible at bandwidths of 100 megabits per second. Feature length
motion pictures in their native resolutions can be downloaded in a cou-
ple of minutes at such speeds. Digital high-definition television can be
streamed in real time. Video conferencing becomes routine and instan-
taneous. Doctors can diagnose patients and confer with colleagues from
thousands of miles away. In short, ultra-high speed broadband allows for
a new and better Internet experience, and opens up valuable new rev-
enue streams for entertainment and information providers. 

As brand new products and services are tested and rolled out in the
Asian and European markets that have these capabilities, the compa-
nies offering such services will benefit from “first-mover advantages”
and will gain a leg up on their U.S. competitors. In fact, because
America is trailing so badly in the roll out of high speed broadband
networks, American firms are at risk of missing the boat altogether in
these new business sectors, simply because they lack the ability to
deliver advanced services over our outmoded telecommunications
infrastructure. This is increasingly driving them to move their opera-
tions to where the high-speed data infrastructure is. Thus more and
more companies are acting like Silicon Valley start-up STOKE, which
recently announced that it is focusing on Korea as it rolls out its new
fixed/mobile convergence technology.

America’s Technology Future at Risk

Source: Dan Hickey, “Jump into the PON” Communications and Engineering Design (November 2002)
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A striking example of how America is lagging became apparent at the
recent Asia Pacific Economic Cooperation forum leaders meeting in
Busan, Korea, which was attended by the heads of 21 countries
around the Pacific Rim including the President of the United States.
Some of the Americans traveled to Busan by train from Seoul, the
Korean capital. They were amazed to find Koreans avidly watching
television on their cell phones during the 200 mile per hour train ride
through Korea’s mountainous terrain and tunnels. Not only does the
United States lack a modern high-speed rail network, it also lacks cell
phone service through tunnels and mountains and has very little cell
phone television service. In Busan, a second surprise was to find this
secondary city of an erstwhile developing country with an operating
wireless broadband network that enabled the entire conference to be
done digitally without paper records of any kind. Of course, none of
that could have been achieved in the United States, where even com-
pleting a cell phone call in Washington D.C. can require redialing
three or four times.

III. Reduced R&D

All of this is beginning to have a decidedly negative impact on per-
haps the key element of the innovation ecosystem – R&D. In the face
of falling market shares and declining revenues many U.S. firms have
slashed their development budgets and are now unable to fund long
term R&D. The charts below show how much R&D expenditures are
directly related to revenues. When revenues began to fall in 2001, US
communications equipment firms slashed R&D spending sharply. 

Source: ESI estimates from statistics from Eurotechnology.com, Frost & Sullivan and IDC

Subscribers to 3G Networks by Year End 2005

Japan 40 Million

South Korea 36 Million

European Union 10 Million

Australia 750,000

Hong Kong 450,000
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Source: Noam, Eli M., Remedies for Telecom Recovery: Restoring Network Dynamism, September 2003, p. 24.
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This exacerbated a worrying broader trend. While the United States
spends far more on R&D than any other country in absolute dollar
amounts, its spending as a percentage of GDP is only 2.7 percent, well
below the 3 percent level at which it stood in 1960. It is also below
the current 3-4 percent spent by Japan, Korea, Sweden, Finland, and
Singapore, and is only slightly ahead of Germany’s 2.6 percent.14

Indeed, after adjusting for the purchasing power of a dollar in the U.S.
versus China, the United States is not spending much more than
China on R&D, and whereas China’s expenditures are rising, those of
the United States are in decline. 

Moreover, the true U.S. picture is somewhat skewed by spending on
bio-tech and life sciences. This has soared in recent years as a result
of massive government investment. Indeed, so much so that U.S. life
sciences R&D spending is greater than that of all other countries com-
bined. At the same time however, U.S. government spending on the
physical sciences, including telecommunications, has declined by 

America’s Technology Future at Risk
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37 percent since 1970.15 Nor has private corporate spending risen suf-
ficiently to offset this as manufacturing, which funds the vast bulk of
private R&D, has moved offshore and U.S. manufacturers have lost
market share. Take Bell Laboratories as an example. Winning Nobel
prizes was once an annual event. But it has now been twenty years
since anyone at Bell Labs has garnered a Nobel prize. 

This decline in the U.S. R&D effort has been reflected in a relative
decline in patent filings as well as in loss of leadership in the publica-
tion of scientific papers.

DECLINE IN EMPLOYMENT
As the U.S. telecommunications industry’s leadership has eroded and
production and investment has moved to Asia, employment in the
industry has plummeted with the loss of hundreds of thousands of
well-paid, highly skilled jobs. 
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the 21st Century, Washington DC, 2005
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The declining prospect of good-paying jobs is adding to the pressures
on students who are increasingly avoiding scientific and engineering
disciplines. For example, U.S. colleges and universities are awarding
a declining number of science and engineering degrees,16 with only
220,000 B.S. degrees now being bestowed annually. This is down
about four percent from ten years ago and is the same as it was in
1985. In contrast, Japan, with half the population of the United
States, awards 235,000 B.S. degrees annually and in China and India
the number is 250,000 – 300,000 and is set to double in the near
future. With engineering degrees, the situation is even worse.

America’s Technology Future at Risk
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As a result of the decline in new U.S. science and engineering gradu-
ates, the existing workforce is aging with U.S. engineers now averag-
ing 40 years old compared to 28 in China. 17

THE TECHNOLOGY ECOSYSTEM AT RISK
These trends have been raising concern in a number of high-level
bodies. Chairman of the Defense Advisory Group on Electronics
Thomas Hartwick has told Congress that “the structure of the U.S.
high-tech industry is coming unglued, with innovation and design
losing their tie to prototype fabrication and manufacturing.” 18 This
concern was echoed by the President’s Council of Advisers on Science
and Technology (PCAST), which said in a comprehensive assessment
of the U.S. technology situation that continued U.S. leadership is not
assured because key elements of the “innovation ecosystem” are erod-
ing rapidly.19 Microsoft chief technologist Craig Mundie underscored
this perception of “long term weaknesses in the U.S. technology
effort” in a 2004 interview with Business Week.20 In short, says M.I.T.
President Susan Hockfield: “We’re falling behind. We’re not keeping
up with other countries in our investment in science and engineering.
…We’re underfunding research in the physical sciences, and we’re
lagging seriously on publications in these sciences. This is a problem
for our economy, and we have to think about where we want to be 20
to 40 years from now.” 21
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17 NSF, Science & Engineering Indicators 2004 Table 3-26: Age Distribution of Labor Force;
Science & Engineering Indicators – 2004

18 McCormack, Richard, “$600 million over 10 Years for IMB’s ‘Trusted Foundry’; Chip
Industry’s Shift Overseas Illicits National Security Agency, Defense Department Response,”
Manufacturing and Technology News, February 3, 2004, p.1

19 President’s Council of Advisors on Science and Technology, Sustaining the Nation’s Innovation
Ecosystems, Information Technology, Manufacturing and Competitiveness, Washington DC,
January 30, 2004, p. 10

20 Salkever, Alex, “Innovation is a Symbiotic Concern,” Business Week, March 16, 2004

21 Symonds, William C., “A Breakthrough for MIT – And Science,” Business Week, 
October 4, 2004
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Chapter 3
CAUSES

Behind these developments lie the combination of three major policy
trends. On the one hand have been the efforts of the U.S. Congress
and the Federal Communications Commission (FCC) to stimulate the
development and deployment of new technology through partial
deregulation and re-regulation aimed at creating competition in the
traditional local telephone call market. 

On the other hand have been the efforts of many Asian and European
countries to use new telecommunications technologies as a way of
leapfrogging whole stages of economic development to achieve tech-
nological leadership and higher levels of productivity. They too dereg-
ulated and encouraged competition, but they also fostered investment
and took steps to stimulate demand for new products and services.

Finally, both efforts have taken place in the context of an internation-
al trade system in which much of the world, and particularly much of
Asia, pursues strategic trade and export led growth strategies while
the United States follows laissez faire trade policies and focuses on
deficit spending and consumption rather than investment as the driv-
ers of economic growth. 

U.S. REGULATORY POLICIES AND PROGRAMS
The Telecommunications Act of 1996 established the framework
within which the U.S. telecommunications industry has developed
over the past decade. It represented the culmination of a long evolu-
tion away from the 1930s concept of a “natural monopoly” that had
long underpinned AT&T’s traditional industry dominance, towards a
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more competitive environment. Behind the Act’s adoption were two
driving forces - the aftermath of the break-up of AT&T and the emer-
gence of new technology platforms that were converging to serve the
same customers. The break-up of AT&T in the 1980s had been suc-
cessful in fostering provisions for new services and stimulating compe-
tition in long distance wireline communications between AT&T, MCI,
Sprint, and others. This competitive long distance market, however,
was carefully walled off from the local and regional markets dominat-
ed by the Regional Bell Operating Companies (RBOCs) that were the
progeny of the AT&T split. While neither set of players was allowed to
enter the markets of the other set, each desperately desired to do so
and began lobbying strongly for changing the rules. At the same time,
the advent of the Internet and the first Netscape browser, the expan-
sion and development of cable television, the incipient popularity of
wireless cell phones, and the beginning of direct satellite broadcasting
all suggested exciting new potential in an eventually fully deregulated
market characterized by competition between service providers with
different technology platforms and service offerings. 

While the new technologies were intriguing, they were still in their
infancy. The cable companies had lines into a lot of homes, but cable
modems and the technology for cable telephony were very new. Cell
phones were still a status symbol rather than a necessity, and only the
tech-savvy cognoscenti were using web browsers and e-mail.
Certainly few, if any, of those writing the Act were among them. It is
important to understand that the main participants here were lawyers
- not technologists or industrialists - and that the Federal
Communications Commission and the relevant committees of
Congress did not have an understanding of the revolutionary poten-
tial of many of the technologies and were not guided by any overall
concept of international competitiveness. The possibility of rapidly
advancing to a whole new level of overall economic performance was
not in their minds. Nor did they think in terms of special measures to
stimulate demand for and investment in the deployment of the new
technologies. Policy makers were focused on the paradigms of
monopoly and regulation, or deregulation and competition. They
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simply assumed that deregulation and competition would automati-
cally drive the development and deployment of new technology. 

Consequently they took important steps to deregulate the new tech-
nologies and keep them free of impediments in the future. Thus, the
cable television companies were permitted to enter the telephone
business, participation in the wireless markets was made easier, and
the Internet was kept free of potentially stifling taxation. As we will
see, these were all very positive steps that did indeed allow these tech-
nology platforms to develop and eventually become major market fac-
tors. On the other hand, new technology platforms might have
emerged more rapidly and at lower cost had the regulators under-
stood that competition doesn’t necessarily create its own demand or
justify investment. If the risks are too great, or the investment disin-
centives too strong, technological development and deployment may
be retarded whether or not competition exists.

Because the new technologies were incipient and not well understood,
the main game was understood to be that of the RBOCs and the long
distance carriers who, after all, accounted for the vast bulk of the
telecommunications market at the time. Thus, the 1996 Act focused
intensely on these traditional market participants and how to estab-
lish competition among them. In so doing it ironically became in
some ways more re-regulatory than deregulatory. The key issue was
that the RBOCs had the ability to immediately enter the long distance
markets and even to subsidize such entry from their monopoly local
telephone revenues, while the long distance carriers could not easily
get into local markets where they had no wires. Simple deregulation
raised the possibility of putting the RBOCs de facto in a favored posi-
tion vis-à-vis the long distance companies. To avoid this, a grand com-
promise was reached under which the RBOCs would remain subject
to regulation and be allowed to enter long distance markets only if the
long-distance carriers and other potential new participants were able
to achieve a reasonable share of the local telephone business. This, of
course, meant that someone had to determine what a “reasonable
competitive market share” was and establish mechanisms for measur-
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ing and reaching it. Thus, in the name of deregulation, did the regu-
lators at the FCC become busier than ever.

From the perspective of the need for rapid installation of upgraded
capacity and in view of the fact that the RBOCs owned most of the
lines reaching end users, it could be argued that measures to encour-
age RBOC investment would have hastened the development and
deployment of new network capacity. But as the last monopoly ele-
ments in the system, the RBOCs were viewed with suspicion by reg-
ulators who, lacking confidence in the power of the new platforms,
felt it necessary to “manufacture” competition in the local telephone
market before proceeding to complete deregulation.

At the core of the FCC’s strategy was the so-called “unbundling” pro-
vision. It compelled the incumbent telecommunications providers -
the RBOCs - to lease the various elements of their local networks at
deep discounts from their regulated end prices to new competitors
who might enter the market. The new competitors - the CLECs -
could then resell the capacity and in theory at least, invest in their
own new, complementary facilities to offer new services to business
and residential customers. An additional aspect of this scheme was the
“line sharing” rule under which incumbents were required to share
the upper frequencies of their lines into customers’ premises so that
the newcomers could provide high speed Internet service without
having to offer telephone service as well. These provisions were clear-
ly a big motivational carrot for potential new market entrants, but at
the same time, they constituted a major disincentive to new invest-
ment by the RBOCs.

The FCC’s pricing formula, known as the ‘total element long-run
incremental cost’ – or TELRIC – interconnection rate, was initially set
at a discount of about 20 percent from retail. This allowed the CLECs
to gain access to essential facilities at a much lower cost than if they
had had to build out entirely new networks of their own. Because it
did not come close to covering the actual costs, the formula was
anathema to the RBOCs, whose profits and cash flows were hit imme-
diately. Yet as it turned out, the formula actually did not provide
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enough opportunity for the CLECs. The telephone business proved to
be more difficult than many had imagined. CLECs that had intended
to invest in building at least partially home grown networks found
they were spending all their money on marketing and facilities oper-
ating problems. This situation was exacerbated by the fact that in
order to succeed, the CLECs needed some cooperation from the
RBOCs in connecting to RBOC network elements. But the RBOCs had
no interest in helping. As CLEC expenses proved higher than expect-
ed, the discount was raised to as much as 50 percent from retail. But
this only reinforced the disincentives to and non-cooperation from the
RBOCs. Moreover, by giving the CLECs so much up front, it made
them much less interested in making any investments of their own at
all. It also did little to improve their ability to operate effectively in the
telecom business.

Meant to stimulate both competition and investment, the policy actu-
ally undercut RBOC investment. To understand just how badly, con-
sider that the RBOCs lost roughly $18.50 in revenue, $15.50 in EBIT-
DA, and $10 in operating cash flows each month for each line they
leased. This, in turn, reduced their capital spending by $0.81 for each
dollar decline in operating cash flow. In this way, each line switched
from an incumbent to a newcomer resulted in a reduction in RBOC

Source: Crandall, Robert, Competition and Chaos, Brookings Institution Press, 2005

a Total Lines for 1984 and 1994 not strictly comparable with data for later years

Switched End User Access Lines, Selected Years, 1984-2003
Millions of Lines at Year End a

Year Total Lines Incumbents Competitive Earners

1984 113.8

1994 151.5

1999 189.5 181.3 8.2

2000 192.6 177.6 14.9

2001 191.7 172.0 19.7

2002 187.5 162.7 24.8

2003 181.4 151.8 29.6
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capital spending of $8.11 per year.22 The previous table gives an idea
of the magnitude of these numbers.

But the total impact was even larger. Because the unbundling provi-
sions applied to new optical fiber lines as well as old copper ones, the
RBOCs tended to be slow in installing new lines and deploying new
technologies. It is estimated that this reduced their investment over
several years by as much as $50 billion, and limited deployment of
advanced optical fiber lines for several years to only five percent of
U.S. households, instead of the thirty percent that would have been
connected without the FCC’s line sharing provisions.23

At the same time, the CLECs themselves were finding the unbundling
provisions a bit of a poisoned chalice. The pricing formula made it far
more attractive to lease rather than invest in new network capacity.
But without their own networks, the CLECs found that they had very
little added value to offer their customers – price was in fact the only
point on which they could compete. So competition in the local
exchange market quickly became a battle to lower prices, and not a
competition to offer new and expanded services. The price wars made
it difficult for anyone to meet their financial objectives.

The upshot of all this was a major bottleneck in the telecommunica-
tions networks. Residential customers were still dependent on old
copper wires to make voice calls or connect to the Internet. There was
no way that consumer demand could keep up with projections that
showed Internet use doubling every three months because the ‘last
mile,’ the pipe into people’s homes, was still connected to the network
through century old technology that simply didn’t have the capacity
to carry the projected data flows. Moreover, the cutthroat price com-
petition that the local service providers found themselves engaged in
meant declining or non-existent profit margins for all. Service
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22 Crandall, Robert W. and Singer, Hal J., An Accurate Scorecard of the Telecommunications Act of
1996: Rejoinder to the Phoenix Center Study No. 7, Criterion Economics, New Millennium
Research Council, 2003

23 Cambridge Strategic Management Group, Assessing the Impact of Regulation on Deployment of
Fiber to the Home, in “Comments of Corning, Inc.,” Review of the Section 251 Unbundling
Obligations of Incumbent Local Exchange Carriers, CC Docket. No. 01-338, filed April 5, 2002
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providers were increasingly unable to fund new investment through
cash flows, and even if they could, they would not invest in the local
loop due to the unbundling provisions of the 1996 Act. 

The problem was that the whole effort ignored the impact of the reg-
ulatory regime on the investment decisions. Regulators seemed to
have only a crude understanding of what was necessary to stimulate
effective competition, innovation and investment. As Clayton M.
Christensen has noted in his book Seeing What’s Next, reward and abil-
ity are the key factors driving innovation.24 Where both the rewards
for innovating and the ability to do so are great, innovation tends to
be rapid and frequent. Where neither factor exists, little innovation
takes place, and where one or the other exists but not both, innova-
tion is constrained. In this case, the regulations could not improve the
ability of the CLECs to innovate, and the rewards being offered were
as big a disincentive to one set of major players (the RBOCs) as it was
an incentive to the CLECs. As Christensen notes, creating the right
sort of incentives is difficult in a legacy environment of subsidies and
cross-subsidies like that of the telecommunications industry, particu-
larly when regulators are not ready to accept market based outcomes
like significant price increases for some users. 

Thus, as the FCC pursued its mandate to open up the local telephone
market to new entrants, it could not create actual operational ability and
its incentives to increase motivation inadvertently increased the under-
lying risks associated with rolling out new products and services, while
at the same time reducing the potential returns from capital investment. 

ALTERNATIVE TECHNOLOGIES ENTER
THE MARKET
The situation was further exacerbated by the fact that the other light-
ly regulated facilities based competitors were coming on stronger and
faster than had been expected. The wireless cell phone business, for

24 Christensen, Clayton M. “Seeing What’s Next,” Harvard Business School Press, 2004, p.74
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example, had grown exponentially since 1996 and the number of
wireless subscribers was moving to surpass that of wireline sub-
scribers, while the total number of wirelines in use had peaked and
begun to decline. This was a new and unexpected threat to both the
RBOCs and the CLECs as total wireline revenues began to decline.
Indeed, while the RBOCs became major investors in the wireless mar-
ket, this was as much a defensive as an offensive move because it
could only partially alleviate the pressure on overall revenues arising
from the extremely competitive wireless pricing structure.

It is estimated that the RBOCs lost revenues of over $2.4 billion to
wireless by mid-2002 and that this rose to $5 billion by mid-2004.25

Adding to the pressure was the increasing role of the cable companies
who were now taking advantage of their deregulation to enter the
local communications business. As broadband Internet service over
cable modems began to displace dial-up, the cable companies also
began to take what had been telephone business. Once they had a
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25 Crandall, Robert, Competition and Chaos, Brookings Institution Press, 2005, p. 66. As
Crandall notes, “a federal appeals court reversal of the FCC’s unbundling rules in early
2004 has probably brought an end to this source of erosion of Bell revenues.”



-- 31 --

Economic | S T R AT E GY | Institute

cable modem in place, they could use Voice over IP (VoIP) technolo-
gy to sell Internet telephony - which could be offered without the fed-
eral universal service fees or a long list of local, state or Federal
telecommunications taxes that are attached to RBOC calling rates. 

Thus, although not growing nearly as rapidly as their counterparts in
Europe and Asia, the alternative technology platform competitors put
additional pressure on both the RBOCs and the CLECs, although the
problem was more dire for the smaller CLECs. At the same time, wire-
less was making a huge dent in the traditional long distance carriers’
revenues and profits. These companies had made huge investments in
optical fiber capacity based on forecasts of Internet use doubling every
three months and had bet that the new Internet business would more
than offset losses of telephone business to the wireless carriers. But the
forecasts now proved wrong and even, in some cases, fraudulent.
Internet use was growing rapidly but it wasn’t doubling every three
months. Indeed, as noted earlier, it couldn’t because the lack of invest-
ment in upgrading the local loop had physically limited the potential
for growth in demand. As a result, the Internet business was not ade-
quately replacing telephone business lost to the wireless carriers.

MISALLOCATED INVESTMENTS
The sober realities of the new competitive developments in telecom
markets had not yet become apparent in the heady days that followed
the 1996 Act. Wall Street and Silicon Valley initially greeted the new
Act with euphoria and encouraged the entry into the market of a flock
of CLECs who began leasing lines for resale. Because this phenome-
non occurred as the first browsers were bringing the Internet into
commercial use, the new telephone service providers became
entwined in the minds of the public and many investors with the
dot.com start-ups. Thus, as many had hoped and predicted, a huge
investment boom initially followed passage of the Telecom Act of 1996.
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Expectations of rapid growth and huge profits created a bonanza for
Wall Street, which underwrote $600 billion of new debt and equity26

offerings for the new telecom service entrants. Capital spending in the
industry rose from an average annual rate of 4.8 percent to over 20
percent. By 2000 it had reached $95 billion, or more than double its
1996 level,27 as the stock prices of the new companies rose ten fold. 

Sales of optical fiber and telecommunications equipment soared to
unprecedented levels as eager producers provided vendor financing to
customers who forecast that markets would double every three
months. For US companies like Qualcomm, this financing peaked in
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26 This amount represents the net new capital markets investment that occurred after the
Telecom Act was passed. Source: Ravi Suria, Wai Tiung, and Peter Kim, Lehman Brothers,
“More on the Other Side,” Convertibles Analysis, December 15, 2000, p. 12. $140 billion of
the total represents the net new high-yield telecom debt provided by financial sources
through the third quarter of 2000. The other $60 billion is an estimate of IPOs underwrit-
ten by Wall Street for CLECs and ISPs.

27 Horricks, Kate and Teral, Stephane, Telecom Economics Capex Forecast: Europe Annual &
North America 1Q03 Update, Ryan Hankin Kent, May 2003
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2000 at 25 percent of sales and for Motorola and Lucent, such financ-
ing eventually amounted to about 8 percent of sales. In the case of
European companies this lending reached higher levels. For Ericsson,
vendor financing hit nearly 56 percent in 1999 and for Alcatel it sur-
passed 37% in 2000. Smaller European supplier Nera AS reached
45% in 1999. 

The major equipment suppliers responded to the surge in demand that
they had created by expanding production and building new factories.  

By the fourth quarter of 2000, however, a perfect storm was brewing
for the telecommunications industry. Overly bullish investments had
led to huge overcapacity in the long distance inter-city optical fiber
networks, while the bottleneck in the local loop was constraining con-
sumer demand for broadband services. Vicious competition for local
telephone subscribers was squeezing revenue growth for the incum-
bents and profit margins for both RBOCs and CLECs were either
falling or negative. Meanwhile, the emergence of new facilities based
competitors using cable, wireless, Internet and satellite technologies
resulted in further erosion of the subscriber base for wireline teleph-

Source: Cecilia Wagner Ricci, “Vendor Financing: Telecom Bomb,” p. 3. ECI Telecommunications and Marconi did not report
their vendor financing but were included in the original table.

Vendor Financing as a Percent of Sales Major Equipment

Vendor 1996 1997 1998 1999 2000

Alcatel 18.73% 23.52% 26.49% 35.54% 37.42%

ECI NA NA NA 8.52% NA

Ericsson 38.09% 37.13% 43.63% 55.88% 47.62%

Glenayre NA NA .25% 1.26% 1.19%

Lucent 2.23% .54% 2.46% 4.92% 7.51%

Mitel Corp NA NA 1.12% .92% .81%

Motorola 1.03% 1.18% 3.74% 5.50% 8.31%

Nera As NA NA NA 45.34% 7.25%

Nokia .16% .59% .60% 1.28% 3.88%

Nortel 4.09% 2.16% 3.25% 6.09% 5.04%

Qualcomm .00% .00% 8.54% 13.92% 24.99%
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ony.  With everyone overextended, the bust was about to set in. From
2000-2004, telecommunications capital investment in the United
States collapsed. The $600 billion Wall Street had poured into the
CLECs and long distance carriers evaporated as many filed for
Chapter 11 bankruptcy protection. An additional several hundred
million dollars of debt turned bad and nearly $2 trillion of market
capitalization was wiped out. 

With the collapse of capital spending, production of telecommunica-
tions equipment in the United States came to a virtual standstill.
Much of the vendor lending went bad and had to be written off or
sold at a steep discount. To save themselves, the manufacturers were
forced to shutter factories and lay off thousands of workers. This only
heightened the allure of East Asia both as a low-cost center for man-
ufacturing and a market for telecoms equipment as capital investment
remained relatively strong because of national policies aimed at
achieving telecommunications leadership. All the recently built
domestic factories could be written off on the balance sheets if they
were shuttered and their production outsourced abroad. Lucent was
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forced to fire 30,000 employees and sell off major operating divisions.
Nortel let go over 10,000 employees and was forced to write off $19
billion in the second quarter of 2001.28 As we have seen, overall,
employment fell by 250,000 jobs in the telecom services sector and by
another 108,000 among the communications equipment producers. 

Thus, far from encouraging healthy competition and technological
development, the Telecom Act of 1996 and its ensuing regulatory
regime created a legal and political battle between the RBOCs and the
CLECs that sowed confusion and uncertainty in a sector about to suf-
fer declining revenues. The FCC’s efforts to “manufacture” competition
distorted investment incentives and prevented both the RBOCs and
the CLECs from creating sustainable local telecom networks. They also
impeded the realization of the full potential of the long distance mar-
ket and the new technology platforms. The result was wasted invest-
ment, delayed deployment of new technologies, the demise of most of
the CLECs and long distance carriers, and weakened RBOCs. 

Ironically, as the result of converging technologies, there is now very
real as opposed to “manufactured” competition between the RBOCs,
cable, wireless, Internet and satellite technology platforms. This is
particularly true since the courts have substantially (although not
completely) relieved the RBOCs of the unbundling requirement, and
they have begun to emerge as more equal competitors. Unfortunately,
the whole exercise has left the whole U.S. industry far behind its for-
eign counterparts. 

ASIAN AND EUROPEAN POLICIES
While the United States was absorbed in legal and regulatory battles
over the old telephone network, South Korea, Japan, China, and the
European Union adopted far-sighted strategies for developing infor-
mation societies. They saw advanced telecommunications technolo-
gies as a way of leapfrogging stages of economic development, of stay-
ing ahead of other rapidly developing countries, and of stimulating
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28 McDermott, Martin F. III, CLEC Telecom Act 1996, Penobscott Press, 2002, p.10 
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overall innovation and productivity growth throughout their
economies. Like the United States, they regarded creating competitive
markets as an important factor. Indeed, all of them had a history of
telecommunications being run by government owned monopolies
under the authority of government ministries. These state-owned
monopolies were largely privatized and broken up. Unbundling was
also introduced, but in the context of a much broader approach that
emphasized concrete technology development and deployment as
well as the creation of competitive telephone markets. The govern-
ments also played a much more comprehensive role in terms of set-
ting overall national targets and creating incentives to stimulate
demand and investment while encouraging experimentation and
innovation. Within this broader framework, it proved possible to cre-
ate unbundling arrangements that avoided the delays, false signals,
and collapsing investment of the United States. Indeed, even as capi-
tal expenditures were falling in the U.S. telecommunications industry,
in Asia they were powering ahead. Faced with a shrinking market in
the U.S., equipment makers of necessity turned to Asia.
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SOUTH KOREA - USING IT AND
COMMUNICATIONS TECHNOLOGY TO
DOMINATE THE DIGITAL ECONOMY
South Korea is not only determined to use information technology to
improve its international competitiveness, it is focusing on a range of
communications initiatives to promote itself as a primary Asian eco-
nomic hub. Part of this goal includes promoting the communications
industry as a way of creating an advanced center for applications and
hardware development and production. One great success can be seen
in how the nation’s leading firms have positioned themselves as lead-
ers in the wireless handset market, a success that provides South Korea
with recognition in a key area. But the long-range goal is to make
South Korea a center of the world’s digital economy, with products and
services more advanced than any others that serve the global market.
This is a strategy that will take a long time to achieve, but a close read-
ing of the multiple initiatives that South Korea has adopted since 1985
suggests that the Koreans are definitely in for the long haul. 

In 1987, at a time when the U.S. was balkanizing its telecoms indus-
try under a consent decree, the South Korean government began to
modernize and reform it’s telecommunications markets with the
National Basic Information System (1987-1996), the first national
project to support the creation of computer networks. Under this sys-
tem, the initial steps were taken toward developing data networks that
supported the Internet. This effort was expanded in 1995 with The
Korea Information Infrastructure (KII) project. A key part of KII was
the construction of a national high-speed public backbone. KII also
included the development of information and communications tech-
nology applications, support for R&D, and IT-related pilot projects.29

KII emphasized public-private partnerships and established an infor-
mation promotion fund that fostered research and encouraged private
companies to make long-term investments. A certification program
under which the government certified new buildings as having 100
Mbps, 10-100 Mbps, or 10 Mbps broadband capacity available was
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29 Kelly, Tim, Gray, Vanessa and Minges, Michael, Broadband Korea: Internet Case Study,
Geneva, International Telecommunications Union, March 2003, p. 33.
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also launched, and the government provided test beds at low cost to
help companies ameliorate the risks of R&D.30

Over the years, the South Korean government has modified some of
the provisions of KII to adjust its emphasis and aims. In 1996, it
adopted The National Framework Plan for Informatization
Promotion. This plan established an annual action program for differ-
ent sectors, included “a blueprint for an information society (with e-
government plans) and set up the Informatization Promotion
Committee.” of top level decision makers chaired by the Prime
Minister and advised by leading members from the business commu-
nity and academia. A separate e-government initiative organized in
2001 focused on e-procurement, the financial/education information
system, and the personnel management system along with an effort to
encourage Koreans to file their tax returns on line through a home tax
service. E-Korea, which was started in 2002, has the goal of “getting
more than 90 per cent of all Koreans online,” improving e-govern-
ment and encouraging schools to use more sophisticated Information
and Communications Technology31 (ICT) applications. This effort will
see the South Korean government “invest over 70 trillion won (US$
53 billion) in ICT over the next five years.”32 By comparison, the US
government spent $60 billion on ICT in 2004,33 the Chinese govern-
ment spent $10.9 billion on ICT in 2005, India spent $4.0 billion in
200534 and Australia spent $3.8 billion on ICT in 2004.35

South Korea has also placed substantial emphasis on building a labor
force with the skills needed for a more sophisticated communications

30 Ibid., p. 33.

31 These technologies include both computer and communications technologies. Many gov-
ernments, as is true in South Korea, have strategies that join both computing and commu-
nications initiatives since there are a great many interconnections between the markets for
these two technologies.

32 Kelly, Tim, Gray, Vanessa and Minges, Michael, Broadband Korea: Internet Case Study,
Geneva, International Telecommunications Union, March 2003, pp. 33-34. 

33 ATP Innovations.com, Free Trade Agreement opens ICT doors in Washington, March 2, 2005. 

34 Rediff.com (India), ICT spending: China beats India, November 15, 2004. ICT spending
includes spending on computer hardware, computer software, computer services and com-
munications by the government, PSUs, state PSUs and other government agencies.

35 Bajkowski, Julian, “Australian government ICT spending swells to $3.8B,” Computerworld
Today (Australia), April 18, 2005
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industry. Its human resource policy has “five major components: 
i) continue to build better IT infrastructures, ii) foster high quality
workforce from educational institutions, iii) retrain IT and non IT
workers to adapt to rapidly changing needs of IT industries, iv) bridge
the digital divide, and v) make institutional amendments in fostering
IT professionals.”36

This has all produced an Internet development so rapid that it has put
South Korea far ahead of the United States in a number of key categtories: 

1. Although its population is one fifth that of the United States and its
GDP is only about one-fifteenth the size of US GDP, South Korea’s
Internet backbone37 carries about one-third of the traffic that the US
backbone carries, about one Terabit per second, and about twice as
much as Japan’s backbone at 0.5 Terabits per second.

2. Average Internet bandwidth usage per user per month in South
Korea is 5.5 Gigabytes38, compared to 1 Gigabyte per US user.

3. In South Korea, 80 percent of households have subscribed to resi-
dential broadband in 2005, up from a striking 43 percent in March
2002, at that time the highest percentage in the world.39 In the
United States, the household figure was 29 percent in 2004 and it
is expected to increase to 62 percent by 2010.40

4. In 2004, about 18 percent of the country’s GDP was derived from
eCommerce compared to 9 percent in the United States. 41
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36 Korea Information Strategy Development Institute, IT Industry Outlook for Korea: White
Paper, Seoul, 2005,” p.71.

37 Chon, Kilnam, Broadband Networks, presented at Asia Broadband Summit, February 22,
2005 . Traffic is measured as average peak traffic, or the average of peak traffic during a 10
to 60 minute period.

38 Odlyzko, Andrew, Internet economics, Internet evolution, and Misleading Networking Myths,
University of Minnesota Digital Technology Center, Minneapolis, 2005 and Chon, Kilnam,
Broadband Networks, presented at Asia Broadband Summit, February 22, 2005

39 Kelly, Tim, Gray, Vanessa and Minges, Michael, Broadband Korea: Internet Case Study,
Geneva, International Telecommunications Union, March 2003, p. 12. 

40 Chon, Kilnam, Broadband Networks, presented at Asia Broadband Summit, February 22, 2005.

41 Korea Information Strategy Development Institute, Industry Outlook of Korea in 2005, Seoul, p.60.
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5. With almost 70 per cent of stock market trading done online,
South Korea is the number one online stock trader in the world.” 42

In the United States, 24 percent of dial up users and 36 percent of
broadband users conducted online transactions, such as purchas-
ing, banking and trading stocks, in 2003.43

6. By September 2003, South Korea had 21.3 million online banking
users, one of the highest in the world on a per capita basis.44 In the
US, 13 million people use online banking daily and 53 million say
they use online banking at various times when they are online.45

South Korea’s citizens have also become sophisticated Internet
users. For instance, “the number of E-Signature users surged from
1.92 million at the end of 2001 to 8.71 million at the end of 2003.”
This compares favorably with “20,000 such users in Germany,
10,000 in Japan, and 700,000 in Taiwan.”46

South Korea’s latest efforts will address crossing the divide between
separate voice, data and video systems to create one integrated multi-
functional infrastructure. It plans to deploy a “Broadband conver-
gence network” (BcN) that will link telecommunications with broad-
casting and the Internet. The BcN will create “a ubiquitous environ-
ment for Internet-enabling multimedia service that is universally
available at low price, and with no restrictions on place, time or devices.
Its aim is to create a new market for broadband convergence service,
which will, in turn, form the basis for digital home, intelligent service
robots, next-generation mobile telecom, etc.”47 The goal of deploying
the BcN is to improve Korea’s efficiency and productivity. The BcN
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45 Pew Internet and American Life Project, State of Online Banking, February 2005, p. 1. 

46 Korea Information Strategy Development Institute, IT Industry Outlook for Korea: White
Paper, Seoul, 2003, p. 35.

47 Korea Information Strategy Development Institute, IT Industry Outlook for Korea: White
Paper, Seoul, 2003, p. 18.
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will support an advanced test bed network and be managed by a joint
team of manufacturers and network operators. “The bottom-line strat-
egy is to combine the network deployment with the technology devel-
opment.”48

JAPAN’S POLICIES TO PROMOTE BROADBAND
In January 2001, Tokyo established a Cabinet-level Headquarters on
IT and announced an e-Japan Strategy. “The Strategy aimed at assur-
ing that at least 30 million households were within reach of high-
speed Internet access (e.g. via DSL, CATV and Fixed Wireless Access)
and at least 10 million within reach of ultra-high-speed Internet
access (e.g. via Fiber-To the Home, or FTTH) by the end of 2005. To
this end, the Headquarters also announced a five-part program in
March 2001 that provided for projects to promote the broadband
strategy. The program included initiatives in “(1) infrastructure, (2)
human resource[s], (3) e-Commerce, (4) e-government and (5) net-
work security.”49 The human resource part of this effort included
improving information technology education in schools, creating
more educated telecommunications and IT professionals, and enhanc-
ing the everyday use of IT and telecommunications.50

In addition, the Japanese government also sought to promote broad-
band deployment and adoption through special financing, tax reduc-
tions, and guarantees of liabilities. In order to obtain these benefits,
operators must have their broadband deployment plans approved by
the Ministry of Public Management, Home Affairs, Post and
Telecommunications. Once approved, the Development Bank of Japan
(DBJ) “offers operators a low or no-interest loan to support their
deployment of broadband access lines. The Telecommunications
Advancement Organization of Japan (TAO) provides subsidies of up to

48 Korea Information Strategy Development Institute, IT Industry Outlook for Korea: White
Paper, Seoul, 2003, p. 19.

49 Takada, Yoshihisa, and Shinohara, Takeshi, Promoting Broadband: The Case of Japan,
International Telecommunications Union, Document PB/07, Geneva, April 2003, p. 6.

50 Ibid. p. 6.
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2 per cent interest on a DBJ loan. Tax incentives that the government
offers include a 6-18 per cent reduction in the corporation tax on oper-
ators of broadband equipment who introduce new broadband servic-
es. In addition, operators who are introducing broadband services can
also apply for a 20-25 per cent reduction on the tax imposed on their
fixed assets.”51 Finally, the government provides loan guarantees
through the TAO, which guarantees the debt liabilities of operators
introducing broadband access networks.52 In July 2003, the govern-
ment redoubled its efforts by adopting a second phase strategy dubbed
“e-Japan Strategy II” that set specific infrastructure goals and identified
seven areas53 that would be the focus of broadband initiatives. The
main aim was to create a ubiquitous networked society by focusing on
pilot projects that could demonstrate how to extend society’s use of
information technology and create new ways to build value through
the use of communications networks and information technology.

Interestingly, initial progress was hindered by the resistance of Nippon
Telephone and Telegraph (NTT) to an unbundling initiative intro-
duced by the Ministry of Posts and Telecommunications (MPT). NTT
had invested in alternative technology and was reluctant to agree to
lower prices for the ADSL broadband being pushed by the ministry
and new entrant carriers. Eventually, however, MPT revised the
unbundling and pricing requirements and NTT accepted the new
arrangements under which it became one of the most aggressive pro-
moters of broadband access. The results quickly became apparent. As
the International Telecommunications Union (ITU) has noted, “con-
sidering that there was no broadband market in Japan at the end of
2000, it can be said that Japan has caught up with the top class broad-
band countries. Moreover, keen facilities based competition has led to
the world’s lowest prices.”54
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All the strategies and programs seem to be producing the desired
results. Within 18 months of the announcement of the initial targets,
about 34 million households were within reach of ADSL services
while 23 million were in reach of cable modem and 14 million were
in reach of FTTH.” 55 By the end of 2002, broadband use had more
than doubled and achieved a penetration rate of 54.5 percent. 56 The
Japanese government is forecasting 70 percent by 2007.57 By the
beginning of 2004, the number of ADSL subscribers had reached
nearly 14 million and FTTH subscribers had climbed to one million.58
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CHINA – ATTRACTING EVER MORE TELECOM
MANUFACTURING AND R&D 
As rapidly as South Korea has moved to the forefront of advanced
telecommunications, China’s rise as a communications leader may be
even swifter. One recent South Korean study estimated that the “tech-
nology gap” between South Korea and China in telecommunications
was just over two years.59 Moreover, in some ways China’s ambitions
trump those of the Koreans. Not only do the Chinese envision creat-
ing a fast and reliable broadband backbone to serve as the “central
nervous system” of their economy, they aim to make China the loca-
tion of choice for telecommunication equipment manufacturing. The
Chinese have their eyes not just on the jobs that will come with all
those new factories, but on the attendant R&D facilities as well. 

China has set a number of ambitious national goals, which include:

1. Raising the share of telecommunications services and manufacturing
of GDP to 5% by 2005, and using it to spur export growth.

2. Building a 200,000-km addition to China’s long- haul countrywide
optical fiber network.60

3. Attracting $151 billion of new investment to the telecom sector in
the 2000-2005 period.

China’s Tenth Five Year Plan summarizes a number of steps the coun-
try is taking to meet these goals. It regards communications and infor-
mation industries as the two sectors that will emerge as the largest
part of China’s future economy, accounting for 4.7% of GDP (electron-
ic products will account for 2.5 percent) and growing three times as
fast, or more than 20% annually.61 Building a new infrastructure as
well as enhancing mobile communications will be the key. China’s
service providers have been investing about $25 billion a year, during
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59 Pillsbury, Michael, China’s Progress in Technological Competitiveness, US China Economic and
Security Review Commission, April 21, 2005, p.7.
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2001, 2002 and 2003 to build capacity,62 and the government is help-
ing to underwrite the cost of the new 320-Gigabit per second back-
bone that will cross the nation. In the case of the national optical net-
work, the Tenth Five-Year Plan sees this backbone growing to
500,000 km by 2005 with specifications calling for Dense Wavelength
Division Multiplexing (DWDM) technology and backbone node
equipment like Optical Add-Drop Modules (OADM) and optical
switches (OXC).63

The government has also helped spur the growth of the communica-
tions equipment firms. As a result, companies like Huawei, the largest
telecommunications manufacturer in China, have been able to suc-
ceed by “leveraging young and massive sales teams, maintenance per-
sonnel, and R&D staff to compete with multinationals on price.” A
Beijing consulting firm, Norson Telecom Consulting, has noted that
both Huawei and its rival, ZTE, “began their attack with traditional
equipment where technology entry barriers were lowest and have pro-
gressively moved up the value chain into areas such as optical trans-
mission, data products and wireless. As at home, domestic vendors’
primary competitive advantage in overseas markets is the ability to
undercut their competitors on price.”64 Indeed, price stands at the
center of what these Chinese ventures offer foreign equipment ven-
dors. Recently, Huawei demonstrated this by winning the Thailand
CAT competition with prices that were roughly half those of rival con-
sortia led by Motorola and Ericsson.65 As the chart below demonstrates,
the Chinese are well on the way to achieving their goals.

Part of the reason for this success is that China’s new telecommunica-
tions equipment firms have benefited greatly from joint ventures with
Western firms. Siemens and Huawei have a joint venture in TD-
SCDMA technology and Huawei also works with Qualcomm in

62 Chang, Jennifer and Wang, Michael, China Country Commercial Guide FY 2004, U.S.
Embassy, Beijing, 2004 p.27.

63 China, Ministry of Information Industry, Summary of the Tenth Five-Year Plan (2001-
2005) – Information Industry, 2002, p. 17.

64 Long, Geoff, “Power Shifts East,” Telecom Asia, March 8, 2005

65 Ibid.



-- 48 --

mobile technology.66 Huawei also has a marketing joint venture with
Marconi. China’s ZTE has a joint company with Portugal Telecom to
market new technologies and services and a joint development effort
in WiMAX solutions with Intel.67 China Putian and Nortel have an
agreement for R&D and sales of 3G mobile products to customers in
China. Besides these joint efforts, some major European and US firms,
including Alcatel and Cisco have launched important ventures of their
own. Nick Hutton, Alcatel Asia-Pacific’s vice president of marketing
and communications, says that Alcatel Shanghai Bell (ASB), his com-
pany’s new Chinese venture, lets Alcatel capture all the cost advan-
tages of a domestic player, while having leading technology. “Alcatel
opened its technology pool and product portfolio, making ASB a
daunting competitor in China from the outset.”68

China is also relying on foreign firms to spur growth in communica-
tions R&D. US firms based in China include a number of large equip-
ment vendors, such as Lucent Technologies, Cisco, and Motorola.
“Majority-owned affiliates of U.S. parent companies in China per-
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formed $506 million in R&D spending in 2000” and “U.S. affiliates in
China invest relatively more in R&D compared with U.S. affiliates in
other countries, as measured by the ratio of R&D spending to gross
product. In 2000 this ratio was 9.2 percent for U.S. affiliates in China,
compared with 3.3 percent for the aggregate of U.S. affiliates in all
host countries.”69

In sum, China is seeking to leverage the transformative power of mod-
ern telecommunications technologies in two fundamental ways. First,
following the lead of Japan and South Korea, China is investing heav-
ily in new broadband infrastructure, creating a modern communica-
tions network that will lower even further the costs of doing business
in China and make its companies and private citizens ever more pro-
ductive, efficient and competitive. On top of this, however, China is
also seeking to become the global leader in the manufacture and pro-
duction of cutting edge telecommunications equipment. If it succeeds
in capturing this sector, not only will this encourage more high qual-
ity jobs and investment to flow to China, but the Chinese will even-
tually take the lead in the creation and development of new commu-
nications technologies. R&D facilities will follow manufacturing to
China, and young scientists and engineers will flock there in pursuit
of the jobs and training facilities that have left the U.S. and relocated
to China. As they do and Chinese telecommunications equipment
volumes increase, China will play an increasing roll in setting techni-
cal standards for state-of-the-art communications technology. The
standards setting process, in turn, will no doubt be used to China’s
competitive advantage – by ensuring that Chinese businesses have
access to cutting edge telecom technologies first. Just as many U.S.
industry groups did in the last century when American telecom
equipment manufacturers were the undisputed leaders in innovating
new communications technologies, Chinese businesses will use their
technological edge to reduce costs, add more value and otherwise
strengthen their competitive advantage in virtually all lines of busi-
ness where telecommunications and related information technologies
are key drivers of productivity growth.

69 Pillsbury, Michael, China’s Progress in Technological Competitiveness, US China Economic and
Security Review Commission, April 21, 2005, p. 116.
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EUROPE – THE LISBON AGENDA AND
TELECOMMUNICATIONS
Telecommunication reform in the European Union has been driven
largely by the goals and objectives laid out in the Lisbon agenda to
make Europe “the most dynamic and competitive knowledge-based
economy in the world.”70 Many European countries have a similar
problem to that faced in the U.S., namely that broadband deployment
has been “disappointingly slow.”71 As such, one of the main goals of
the Lisbon agenda is to ensure the widespread availability and use of
broadband services throughout the E.U. Under the auspices of the e-
Europe 2005 directive, the E.U. has directed each member state to
develop national broadband strategies with detailed roadmaps aimed
at achieving the goals of the Lisbon agenda. At the same time, the E.U.
has taken much of the overall responsibility for regulatory reform and
supervision away from national bodies in order to implement a more
cohesive and consistent E.U.-wide regulatory regime.

The E.U. has chosen to address the availability of broadband access
through supply side initiatives based on fostering competition and
addressing market failures. In terms of fostering competition, the
main innovation in the European regulatory approach is to regulate
markets based upon how well they deliver services and not, as in the
United States, on the technologies used to deliver telecommunications
services.72 “The basic concept of the regulation is simple and straightfor-
ward. The European Commission begins by defining a series of relevant
electronic communications markets and by providing a set of guidelines
for determining the presence or absence of market power, all based on
methodologies borrowed from competition law and economics.”73
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Thus, European policies don’t have specific regulations for telecom
providers, cable, and satellite operators. Rather, European policymak-
ers have focused on insuring facilities-based competition at termina-
tions. For example, regulators can determine that there is a market for
the termination of calls in a mobile network. If the operator refuses to
let others offer services through this network, the regulator may
decide to define the operator as a monopolist in that specific market
and regulate accordingly. 

The European regulatory approach74 therefore regulates markets
based upon how well they deliver services and not by technologies.
This was an explicit attempt to reverse the bind facing U.S. regulators
when they need to define services as either telecommunications or
information services. European regulators also hoped that this
approach would be “technology neutral” and allow for a wide range
of new services to be deployed.

In taking this regulatory approach, Europeans benefited from a num-
ber of factors. Most importantly, it was not easy for carriers to bring
the regulators to court to challenge the rules they adopted. In addi-
tion, the private sector seemed to be willing to go along with a system
that set a large framework policy at the European level, but where the
implementation of the policy was primarily national, through the
National Regulatory Authorities (NRAs). In the European regulatory
approach, regulators look at specific markets and see if there is any
problem in providing services. If there is, the NRAs must determine
that the inability to deliver services is due to the use of significant
market power. European NRAs have a large degree of freedom and
can impose transparency measures, price, and cost controls and
access obligations or can select the most appropriate policies from
these. However, the E.U. regulatory authority may intervene if it
believes that national regulators have been sufficiently vigilant in
insuring competition. Consequently, there is a kind of ebb and flow
between the European Union level regulations and the national ones. 

74 European Parliament and the Council of the European Union, The Framework Directive of
the European Commission, Official Journal of the European Communities: Directive
2002/21/EC, 7 March 2002. 
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Apart from regulatory reforms aimed at increasing competition among
service providers, both the E.U. and national European governments
have undertaken initiatives to encourage investment in broadband
infrastructure and boost demand for telecommunications services.

On the investment side, the E.U. has proposed to set aside some
structural funds to encourage the roll-out of broadband services in
underserved rural areas. The European Commission is spending $21
billion to support the e-Europe 2005 Action Plan between 2002 and
2006.75 The need to address market failures identified by the e-Europe
2005 directive was largely aimed at increasing broadband access in
rural and economically backward regions. Additional funding from
national budgets are also being considered on a state by state basis. In
Ireland, for example, the Metropolitan Area Network initiative will
deploy fiber optic rings linking the key business districts of 19 urban
areas across the country. Over € 200 million has been earmarked for
this project by the Irish government, with the goal of providing open-
access broadband connections to businesses, schools, hospitals and
private users.76

France uses its ‘Caisse des Dépôts et Consignation’, to support region-
al and local development through preferential loans, and has 29 local
community projects that will receive investments worth € 700 mil-
lion for broadband infrastructure.77 In Greece, over € 200 million will
be invested in bringing broadband to underserved areas through pub-
lic-private partnerships. Of this figure, nearly 60% of the investment
will come from public funds. 75% of the public funding will come
from E.U. structural funds, with the remainder being provided by the
Greek government.78
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Demand-side policies are largely taking the form of initiatives in the
areas of e-government, e-health, e-learning and e-business. It is hoped
that ensuring that public administrations, hospitals, and schools all
have access to broadband connections will boost demand for Internet-
based services, particularly in under-served areas that otherwise might
not be able to create enough bandwidth usage to justify investments
in new broadband infrastructure. 

Because the European policies have only recently been implemented
at the national level, it is difficult to evaluate their impact. The hope
is that by creating a more “technology neutral” approach to regulation,
Europeans will get broadband deployment and new services. Some
early results show that in France, there has been a doubling of broad-
band subscribers in the last 12 months and there has been intense
competition, resulting in the introduction of new technologies and
innovative services. This change is largely due to the fact that France
Telecom has provided bitstream access to Free, a service offering
voice, 100 channels of video, and DSL service for $39 a month. 

TRADE AND INVESTMENT
Another major factor in the erosion of U.S. tech leadership has been
trade and international investment policies. U.S. telecom and IT man-
ufacturers have suffered from a kind of double whammy as these poli-
cies have compounded the affects of declining domestic investment
due to the vicissitudes of the regulatory environment and the promo-
tional policies of other governments.

To understand this, it is important to realize that the world’s major
economies are pursuing two very different kinds of globalization poli-
cies. The United States is not a pure free trader, but it generally fol-
lows free trade principles, and its primary objective is that of improv-
ing consumer welfare. Many other countries, especially in Asia, pur-
sue strategic trade based on export led growth strategies that have the
explicit aim of accumulating trade surpluses and large dollar reserves.
While America provides big incentives and subsidies to consumption
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and taxes savings, the strategic traders compel savings, suppress con-
sumption, provide special assistance to so called “key industries”, and
manage their exchange rates against dollar to keep it overvalued
against their own currencies. 

This, of course, keeps the prices of their goods low in dollar terms and
provides a kind of a subsidy to their exports that supports the export
led growth policy. A strong dollar also tends to keep U.S. import
prices, inflation, and interest rates low. It has therefore been seen as
desirable by a succession of both Democratic and Republican admin-
istrations in Washington that have proclaimed a strong dollar to be
good for the U.S. economy over most of the past fifteen years.

The problem is that a strong dollar, particularly one that is being made
artificially strong through massive foreign exchange market interven-
tion, creates great difficulties for U.S. based suppliers of both manu-
factured goods and services. The chronically over-valued dollar of the
past fifteen years has made the United States a high cost location both
for manufacturing and for the provision of internationally traded serv-
ices, a category that is being dramatically expanded by the advent of
the Internet and Global Air Express Delivery. As a result, a long term,
inexorable tendency toward the movement of U.S. based manufactur-
ing and service supply operations to offshore locations has developed.
Because of the close linkage of these activities, especially those in
manufacturing, to technology development, a recent trend toward
movement of R&D offshore has also become apparent. These trends
are all contributing to the erosion of U.S. technology leadership.
Significantly, the strategic trade policies and intervention in foreign
exchange markets are of questionable validity under current interna-
tional trade rules. Arguably, they constitute unacceptable subsidies
and violations of commitments to float currencies and to avoid negat-
ing the effect of negotiated tariff reductions. Yet the United States does
not typically challenge these practices because of its own strong dol-
lar bias. While this may be good for American consumers, it is prov-
ing a death sentence for many U.S. goods and service suppliers, espe-
cially those in high tech industries.
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In a similar manner, many countries pursue strategic investment poli-
cies. This means that they identify what they consider to be particu-
larly desirable industries and then use financial incentives to induce
the movement of those industries to within their borders. These coun-
tries have sophisticated officials who regularly visit with corporate
leaders to offer tax holidays, capital grants, free land and infrastruc-
ture, reduced utility rates, and worker training subsidies to persuade
the companies to move their operations offshore. These practices are
all aimed at changing the normal pattern of market forces by using
artificial government policies and special one-time incentives to
attract production from where it normally is most efficiently done.
While these kinds of efforts are sometimes made by individual states,
they are not practiced at the U.S. federal level. They are also of ques-
tionable validity under existing international agreements.
Nevertheless, the United States leaves itself doubly vulnerable by nei-
ther engaging in such efforts nor challenging them before the appro-
priate international bodies. The result is acceleration of the movement
of productive capacities and technology out of the United States to
offshore locations. Computers and communications lead this list sim-
ply because these technologies are rightfully regarded to be pivotal in
driving productivity gains and therefore national competitiveness in
many other industry groups or lines of business.

The New Shape of Telecommunications

The advance of converging technologies has rendered moot all the old
arguments and telecommunications policies. The wireline telephone
business that has been such a battleground and so much the focus of
policies to “manufacture” competition is evaporating before our eyes.
New entrants such as Google and e-Bay. Wireless, cable, satellite, the
Internet, VoIP, and more are threatening to wipe out the value of the
traditional phone lines despite the demise of most of the CLECs and
long distance carriers. In the end, the new, unregulated players have
succeeded in creating competition far beyond the wildest dreams of
the FCC’s competition manufacturers. The chart below demonstrates
the essence of this:
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In the face of these dramatic developments, the industry is fundamen-
tally restructuring itself. Many of the RBOCs and long distance carri-
ers have merged and consolidated. After acquiring some other
RBOCs, SBC took over what was left of the old AT&T and adopted its
name as well. Verizon acquired MCI, while Quest took over the old
U.S. West. Between them Verizon and the new AT&T control about
80 percent of business telecommunications customers and both are
aggressively pursuing efforts to deploy broadband to the home.
Verizon is one of the biggest wireless players while Bell South and
AT&T own another major player, Cingular. On the other side, e-Bay
has acquired Internet telephone service provider Skype. The cable
companies are now negotiating to use Sprint’s network to provide wire-
less service along with their VoIP, television, and Internet offerings, and
Google is proposing to provide free WiFi to whole cities and regions. 

In this new world of multi-faceted competition, three main events
appear to be emerging. One is a competition between the reconstitut-
ed RBOCs and Long Distance Carriers on the one hand and the cable
companies on the other to become the one-stop shops of telecommu-
nications. Each set of players envisions a world in which it uses its
installed cable or wireline and wireless base to provide voice, video,
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Source: Horan, Tim, Transfer Coverage: We Favor Wireless and Cable Over Wireline, CIBC World Markets, May 3, 2005

U.S. Wireline Access Line Analysis
(Market Shares – Normalized Lines)

Local Service Provider 2003 2004 2005p 2006p 2007p 2008p

Incumbent Telcos 84.2% 80.1% 74.9% 69.9% 65.7% 62.1%

Cable TV 1.3 1.7 2.4 3.5 4.8 6.2

Stand Alone VoIP 0.1 0.2 0.7 1.2 1.7 2.1

Other (e.g., CLECS) 5.0 5.2 5.4 5.3 5.2 5.4

Wireless Substitution 5.5 7.4 9.7 12.5 14.7 16.0

Broadband 
(2nd line substitution) 4.0 5.4 6.9 7.7 7.9 8.2
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wireless, and Internet services as part of one package for consumers.
The second evolving battle is one between the owners of facilities plat-
forms and the online retailers and application service providers like e-
Bay/Skype, Google, and Yahoo!, over access to customers, pricing, use
of facilities, and who bears the burdens of investment. Finally, there is
a move by some municipalities to use Wi-Max to provide wireless
broadband access citywide. 

These developments point to the emergence of new business models.
For example, phone calls placed between two users using Skype’s
software are essentially free. After paying for a broadband Internet
connection, Skype users currently pay no additional charges to make
VoIP calls over the network. But that could change. The RBOC’s are
contemplating introducing an airline type of pricing scheme in which
different types of data will be charged different rates to travel over the
network. Software service providers would have to pay a fee to ensure
their data was given high priority over the network - much like the
airlines charge for economy, business or first class service. As AT&T
CEO Edward E. Whitacre puts it, “for a Google or a Yahoo! or a
Vonage to expect to use these pipes for free is nuts.” 79

The concern here is that as the market for voice and data communi-
cations evolves, the incumbents are losing some of their traditional
sources of revenue – in particular revenues from voice calls. But given
the heavy costs of upgrading and expanding broadband networks, the
owners of the pipes need to have a solid expectation of good returns
in order to justify making the investment. They need new sources of
revenues and perhaps even new business models to earn a return on
their capital. So the pipe owners are considering offering different
qualities, speeds, and conditions of service at different price points. If you
want to use a lot of the pipe or you want to send something through it
really fast, for instance, you will pay more than just a flat rate. In addition,
network operators are considering offering their own internet-based serv-
ices and applications – a move which could both encourage investment
in new network capacity and upgrades, and bring the network operators
into direct competition with some of their current customers. 

79 Ante, Spencer, and Crockett, Roger, “Rewired and Ready for Combat”, Business Week,
November 7, 2005
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Because of similar concerns, pipe owners oppose taxpayer-supported
municipal Wi-Max networks that would compete with their own tele-
com services. Broadband connection rates, they argue, should be set
by the market. If prices are forced lower because of subsidized munic-
ipal Wi-Max offerings, it will become impossible to earn a return on
investments in network upgrades and expansions.

Needless to say, a coalition of non-pipe owners is responding to this
kind of thinking with something less than enthusiasm. They are sup-
porting legislation that would enshrine “network neutrality” into law.
Network operators would be expressly prohibited from restricting or
denying access to Internet services and applications with the goal of
protecting consumer choice and access to Internet content. For the
municipalities, the goal is easy, inexpensive broadband access to
reduce inequality, spur economic development and use infrastructure
as a magnet for other investment. They do not want to be told they
cannot introduce new broadband services merely because they are
competing with established telecom providers.

That all these concerns are valid is clear. It is also clear that new busi-
ness models will have to be developed. The question is what role the
government should play in that development. While there is the
potential for conflict between evolving new business models and con-
tinuing innovation on the part of Internet based service providers and
retailers, regulators should be careful not to interfere with market
forces. Free and fair competition will ensure that telecom providers
are unable to abuse their market position by discriminating against
competitors’ data streams or charging egregiously high rates. That
said, any restrictions on the free flow of information over the telecom-
munications networks by the owners of the pipes would constitute an
abuse of market power and would be subject to action by the anti-
trust authorities. Thus, part of a new FCC mandate in the context of
new business models could be to monitor competition and market
power abuses. All participants have pledged that they will not restrict
information flows. The FCC’s role should be to hold them to those
pledges with any abuse of market power and would being subject to
special anti-trust action triggered by the FCC.

America’s Technology Future at Risk
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By the same token, while private companies should not have to face
unfair competition from taxpayer supported entities, if incumbents
fail to exploit new market opportunities like citywide Wi-Max, it is to
be expected that new competitors will emerge to provide these serv-
ices. Of course, municipalities must be careful to ensure that any new
services they introduce safeguard and reinforce incentives that
encourage the deployment of new broadband service - it would be
self-defeating for municipalities to roll out Wi-max services that
would reduce the incentives for telecom providers to invest in new
broadband services and expansions.

The key point is that despite the vicissitudes arising from the 1996
Act, foreign development policies, and U.S. international trade and
investment measures, the U.S. telecommunications industry retains
great vitality and potential. The issue today is not one of sufficient
competition. Rather, the challenges faced by the telecoms industry
entail adapting to revolutionary changes wrought by new technologies
– determining what types of business models will prove successful,
finding new niches as the structure of the industry is transformed, and
ensuring continued international competitiveness. 

To the average American the notion that the United States is losing its
long held position of technology leadership may seem a bit far-
fetched. Many Americans are simply unaware that they are falling
behind. They take for granted that U.S. broadband connections and
electronic gadgets are as good as or better than those available any-
where. But as we have seen, this is not the case. 

Responding to these internal pressures and external challenges 
will require new legislation and regulatory (perhaps we should say
deregulatory) thinking.
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Chapter 4
CONCLUSIONS

It is the conclusion of this study that the United States has lost or is
in danger of losing leadership in some key areas of technology and
that it is further suffering from an erosion of its R&D and human cap-
ital base. 

The U.S. telecommunications industry has seen most of its manufac-
turing move (permanently?) to Asia and has experienced an unusual-
ly severe boom and bust cycle that brought massive financial losses
while undermining investment and hindering the deployment of new
technologies.

A number of factors lie behind these developments, including strate-
gic efforts by Asian and European countries to achieve leadership in
telecommunications technologies and inappropriate U.S. internation-
al economic policies. Particularly important, however, have been mis-
guided and inappropriate U.S. regulatory policies that misunderstood
the nature of the developing telecommunications markets and by
sending distorted market signals contributed substantially to the
destructive boom and bust phenomenon. 

In spite of regulatory missteps and the incentives and disincentives of
foreign and U.S. developmental and international economic policies
however, a new industry is emerging in the United States based on
intense competition between a variety of facilities and software-based
technologies. This industry is behind some of those in Europe and
Asia in some important respects, but not irretrievably so. While there
is real danger of the lights going out, there is also great opportunity
for turning the lights back on. 
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RECOMMENDATIONS
In the new world of U.S. telecommunications the best guide to new
legislation and regulatory policies is the Hippocratic oath injunction
to “first, do no harm.” The first step should be to assure that the devel-
opment and deployment of new technologies and services are no
longer being deterred by artificial regulations and that regulators are
not hostile to or favoring particular market participants or bent on
maintaining their own power.

That means, at a minimum, relieving disproportionate regulatory bur-
dens. All industry participants should face a roughly equal set of reg-
ulatory requirements. In practice, this means that cable companies, if
they wish to offer voice services, should not be subject to the common
carrier rules that currently regulate the telephony business, and that
the telecoms incumbents should not be required to get local franchis-
es if they wish to enter the television business.

Further, these requirements should be made as minimal as possible.
The U.S. telecommunications markets should be deregulated to the
maximum practicable extent, and the FCC should just forget about
“manufacturing” competition or otherwise shaping the market. When
the 1996 Telecommunications Act was written, the lingering apparent
monopoly of the RBOCs in local calling areas appeared to justify an
extensive FCC role in guiding the intended deregulation. In retro-
spect, it is clear that this role was largely counter-productive and that
unanticipated competition was developing that would obviate both
the apparent monopolies and the “re-regulatory” role of the FCC.
Today, it is fully apparent that there is ample competition in the mar-
ket with five different delivery platforms potentially capable of deliv-
ering telecommunications to customer premises. This is far more
competition than exists in such markets as aircraft, computer operat-
ing systems, and critical semiconductor optics. In as much as the gov-
ernment does not regulate these and similar industries, it is not clear
why telecommunications should now be much different.

America’s Technology Future at Risk
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At the same time, the concerns of software and service providers over
potential abuse of market power by the pipe owners are not completely
unfounded. These firms are worried about the potential for telecom-
munications access providers to stifle innovation and choose which
applications and services flow smoothly through the Internet. They
emphasize that the Googles and Amazons of the world are not getting
a free ride over RBOC owned pipes, noting that consumers and high
tech companies alike both currently pay for bandwidth.

While there appears to be enough potential competition to allow mar-
ket forces to operate effectively in determining the future shape of the
industry’s business models, it is also the case that the big telecom and
cable operators have promised never to restrict or deny access to
Internet services or applications over their networks.

We should hold them to these promises. Any disruption of Internet
based services or applications would by definition be an abuse of mar-
ket power that runs afoul of America’s anti-trust rules. The FCC, in
keeping with its new role as a proponent and sponsor of new commu-
nications technologies, should monitor America’s communications
networks to ensure that the free flow of information continues
unabated and that consumer choice – in terms of both access to serv-
ices and applications over the Internet and broadband connectivity,
drives the market. If the FCC found that any company was abusing its
market position, it could take appropriate action in conjunction with
the Justice Department and the Federal Trade Commission.

The evolution of new business models and industry structures should
essentially be left to free negotiations and normal business dealings
between the players in the market subject to the normal anti-trust and
other standard business rules aimed at preventing abuses and main-
taining free and open markets. Heavy-handed regulation should be
the last rather than the first resort.

In today’s global market, capital goes where sales and earnings growth
are most attractive, just as jobs and R&D naturally and necessarily go
where capital flows. If the U.S. expects to improve its position in glob-



-- 64 --

al telecom equipment and service markets, it will need to assure that
the capital required to keep our domestic networks on the cutting
edge is committed. If that battle is lost, no amount of “tinkering”
around the edges by regulators will make much of a difference.

For too long, American policy makers and regulators have focused
narrowly on trees instead of on the forest. In his recent State of the
Union message, President Bush emphasized the need for America to
take urgent steps to maintain technological leadership. In view of this,
a broader view of the telecommunications industry as both an integral
part of our innovation ecosystem and as the central nervous system of
our economy is now needed. 

Policy makers must focus on how they can use telecommunications to
encourage long term economic and productivity growth. The FCC
and other regulatory and policy bodies should focus the bulk of their
attention on evaluating new technologies and on identifying and
reforming the old administrative structures, professional practices,
standards, and systems that often deter experimentation and invest-
ment. For example, concerns over file sharing and intellectual prop-
erty rights have delayed the move to digital distribution by many
media and entertainment companies. In part this is the result of tech-
nology running ahead of the policy and legal communities. The regu-
lators need to reduce uncertainty and spur demand for broadband
services by finding a way to balance the needs of producers for cer-
tainty and strict definitions and the needs of consumers for flexibility
and ease of use. Privacy and security issues have also dampened
demand for online services. By resolving these concerns before a
major crisis or costly legal battles force the issue, policy makers could
remove further uncertainty that has been hampering the full use of
broadband technology.

Rather than thinking of the FCC as primarily a regulatory agency,
Congress and FCC members should re-conceptualize the FCC’s role
to be more that of a developmental agency, something like the Defense
Advanced Projects Agency (DARPA) that fathered the Internet. The
main task of the FCC should be to maximize the deployment of
Broadband access and the adoption of other advanced communica-

America’s Technology Future at Risk
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tions technologies for purposes of maintaining high rates of overall
innovation and productivity growth. In this context, the FCC should
study the Korean communications strategy carefully and give careful
consideration to adopting a similar approach and similar measures.
For example, the FCC could set itself the goal of getting Broadband
access to 90 percent of Americans. In the past, it has established com-
petitions and provided rewards for winners. It could consider provid-
ing incentives to those who invest in Broadband deployment while at
the same time providing incentives for consumer adoption of
Broadband. Identifying and helping to remove bottlenecks could have
a tremendously powerful affect. For example, medical records and pre-
scriptions are largely not kept and transferred electronically. The FCC,
in conjunction with the Department of Health and Human Services,
and other key agencies, should be leading the way in revolutionizing
medical record keeping so as dramatically to cut health care costs as
well as to stimulate the use of Broadband communications. 

Further, just as Korea used its telecommunications policies as a mecha-
nism to stimulate and fund further training of technically trained peo-
ple, so the United States and the FCC could do the same. The President
has already called for training more math and science instructors. This
effort could be further enhanced by passing something like a
Telecommunications Leadership Education Provision that, like the
National Defense Education Act adopted in response to Sputnik, would
provide financial support for students entering scientific and technical
disciplines, particularly those relating to telecommunications.

In short, U.S. policy makers and legislators could do worse than set
the goal of benchmarking U.S. performance on the critical telecom-
munications infrastructure against that of the world leaders and set-
ting the goal of catching up where there are lags.

As we have seen, declining U.S. technological leadership is not only a
matter of regulatory failings. U.S. trade, international financial poli-
cies, and macro-economic policies have also played a major role. The
enormous U.S. trade deficit is due primarily to two factors. The first
is the savings and investment imbalances that exist as a result of zero
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savings rates in the United States coupled with extremely high savings
rates abroad, especially in Asia. Because it lives above its means and
consumes more than it produces, the United States not only runs
these huge deficits, but also must fund them by borrowing from
abroad. The first step toward correcting this savings and investment
imbalance is for the United States to get its fiscal house in order by
balancing the federal budget deficit. It must be understood that with-
out such a move, it will be impossible significantly to reduce the trade
deficit and to halt the decline of U.S. leadership in technology.

The second major factor is the overvaluation of the dollar. The chron-
ically strong dollar is inexorably moving the production of both trad-
able goods and services out of the United States. This in turn leads to
loss of critical skills and a disinclination on the part of students to
study courses that may not lead to jobs. The dollar is strong as a result
of the management of its value by foreign governments that either peg
the value of their currency to that of the dollar or that engage in peri-
odic intervention in foreign exchange markets to keep the dollar
strong. These policies and actions are at odds with free market prin-
ciples and with the international commitments of many of the govern-
ments. The United States should take steps to halt these actions. It
could begin by calling on the International Monetary Fund to review
the actions of other governments in this respect and to issue appro-
priate guidelines. Beyond that, the U.S. government could file unfair
trade complaints with the World Trade Organization, negotiate bi-lat-
eral arrangements barring such activity, and make its unhappiness
known when such activity takes place.

Finally, there is another important factor that must be mentioned. The
use of capital grants and tax holidays by many governments to attract
industries to their shores that would not normally come under pure
market circumstances is greatly distorting the international flows of
technology and the deployment of production chains. As a result of
the normal rules of comparative advantage are being abrogated. U.S.
policy should be to bring these kinds of financial incentives under the
same kind of international discipline as direct export subsidies either
in the WTO, the IMF, or other international body.

America’s Technology Future at Risk
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