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F or 50 years, radio technologies and services have played
an important role in the daily lives of people all over the
world. Radio waves carried messages of hope to millions
of people caught behind the Iron Curtain. They allowed

Americans to see and hear Neil Armstrong’s first steps on the
Moon. In more recent years, satellite communications have
allowed us to witness events from around the globe as they
happened—the fall of the Berlin Wall and a lone Chinese student
facing an advancing tank in Tiananmen Square. Radio waves
also make possible services and technologies considered com-
monplace today—radio and television programs, cellular tele-
phones, and even microwave ovens, remote garage-door openers,
and baby monitors, Advances in radio technology are giving
birth to a wide range of new products and services, including
pocket-sized telephones that may allow people to make and
receive calls anywhere in the world, high-definition television
(HDTV) that will provide superior quality pictures and sound,
and digital radios that will provide static-free listening.

The process of coordinating the radio frequencies used by
different wireless services and systems, and harmonizing radio-
communication policies worldwide is an extremely complex
task. Procedures must be developed that allow radio services to
share sections of the radio frequency spectrum, and international
agreements must be negotiated so that systems and equipment in
different countries can interconnect and not interfere with each
other. The job of harmonizing and regulating telecommunication
and radio services on a worldwide basis falls to the International
Telecommunication Union (ITU), a specialized agency of the
United Nations. In order to allocate radio frequencies for specific
radiocommunication services and to negotiate the rules and
regulations that govern the use of those services internationally,
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For 4 weeks in February 1992, delegates from around
the world met in the Palacio de Congresos in
Malaga-Torremolinos, Spain for the 1992 World
Administrative Radio Conference.

ITU-member countries periodically gather in
World Administrative Radio Conference (WARCs).
The latest conference, the 1992 World Adminis-
trative Radio Conference (WARC-92), took place
in Torremolinos, Spain over the month of Febru-
ary 1992. Among other issues, WARC-92 ad-
dressed frequency allocations for a wide range of
existing and emerging radio services and sought
to define the regulations that will govern them.

Despite the growing role wireless services
play, the world of international radiocommunica-
tion policymaking is largely removed from public
view. The institutions and procedures that guide
the development and coordination of wireless
services worldwide have long been the province
of engineers-not politicians or diplomats. Today,
however, as the frequencies used for radiocom-
munication become increasingly congested, the
problems of regulating international uses of the
radio spectrum are becoming progressively more
complex. And as the connections between radio-
communications, international trade and compet-
itiveness, and national security have become

clearer, these problems have begun to draw more
high-level attention from American and foreign
policymakers.

REQUEST FOR THE STUDY
In November 1991 the Office of Technology

Assessment (OTA) released a background paper,
The 1992 World Administrative Radio Confer-
ence: Issues for U.S. International Spectrum
Policy. 1 That paper examined the technologies
and issues to be considered at WARC-92, dis-
cussed the international and domestic context for
WARC-92 preparations, and analyzed the U.S.
process of conference preparation.

To complete the analysis of WARC-92 begun
in that paper, the House Committee on Energy
and Commerce and the Senate Committee on
Commerce, Science, and Transportation requested
that OTA prepare a follow-on study that would
examine the outcomes of WARC-92 and their
implications for U.S. radiocommunications pol-
icy. Noting the importance of international radio
frequency allocations to emerging and estab-
lished radiocommunication services and domestic
industries, the Committees requested that OTA
assess the relative success of the U.S. proposals to
WARC-92 and analyze the potential impacts that
the conference’s decisions might have on domes-
tic radiocommunication services and policymak-
ing, the international competitiveness of the
United States in new radio services, and the
ability of the United States to achieve its diplo-
matic and foreign policy goals.

To answer these questions, OTA focused its
analysis in three areas:

1. What decisions were reached at WMC-92?
What implications will these decisions have
on the development of new radio-based
technologies and services in this country?
How will the decisions of WARC-92 affect

1 U.S. Congress, Office of lkchnology  Assessmen4 The 1992 World Administrative Radio Conference: Issues for U.S. International
Spectrum Polic~ackground  Paper, OTA-BP-TCT-76 (Washington DC: U.S. Government Printing OffIce,  November 1991). Hereafter
“O’IX, WmC-92,”
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2.

3.

U.S. international competitiveness in radio-
communication applications and services
internationally?
How successful were U.S. proposals to
WARC-92? What were the barriers to
greater success? What lessons can be drawn
from the WARC-92 experience?
How does the current structure of radiocom-
munication policymaking in the United
States contribute to and/or detract from the
ability of the country to influence intern-
ational radiocommunication policymaking?
What types of organizational or procedural
changes might be needed for the United
States to adapt to changes in the intern-
ational procedures for setting international
radiocommunication policy?

This report is divided into three parts. Chapter
1 presents an overview of WARC-92, including
an analysis of the themes of the conference and a
discussion of the factors that will affect imple-
mentation of the final decisions. The chapter also
presents options for restructuring the U.S. WARC
preparation and radiocommunication policymak-
ing processes to better respond to the challenges
of the 21st century. Chapter 2 presents a detailed
discussion of the allocation and technology issues
that were most important at WARC-92, discusses
the issues involved in domestic and international
implementation of WARC-92 allocations, and
considers the implications for existing and emerg-
ing U.S. radio technologies and services. Chapter
3 discusses—in the context of WARC-92 out-
comes-the preparation for WARC-92, the manage-
ment of preparations and conference negotiations,
and changes that may be needed in the domestic
structures and processes for preparing for and
implementing decisions made at future world
radiocommunication conferences.

SUMMARY OF FINDINGS
The following section summarizes the conclu-

sions OTA reached as a result of its research. The

underlying bases for these findings are discussed
in more detail throughout the report.

Overall, United States proposals enjoyed
mixed results at WARC-92. U.S. negotiators
achieved some notable successes, but also suf-
fered some defeats. On many of the most impor-
tant and controversial issues considered by the
conference, the broad objectives of the United
States were achieved. For example, the United
States was successful in preventing changes in
spectrum allocations that could have harmed
important domestic radiocommunication systems
and services. The United States was also success-
ful in persuading the conference to adopt alloca-
tions for many important new and existing
services, including low-Earth orbiting satellite
(LEOS) systems, space research and communica-
tions systems, and high-frequency broadcasting
(see box l-A).
However, these
successes were
often tempered united States
by constraints on I proposals
how, when, or I achieved
where the newly-

mixed results
allocated fre-
quencies could at WARC-92.
be used, It is un-
clear how serious (and permanent) these limita-
tions will be, and it may not be possible to assess
their impact on new radio services until systems
begin operation. Thus, the ultimate effects of
some WARC-92 decisions are still uncertain, and
evaluations of the implications of these decisions
must remain tentative.

Any evaluation of the outcomes and implica-
tions of an international conference will be
colored by the perspective one takes. WARC-92
is no exception. Depending on how the goals and
objectives of the conference are defined, the
results are more or less successful. Taking a
narrow perspective, and merely comparing U.S.
proposals with the results of the conference may
lead to an overly negative assessment of the
outcomes of WARC-92. Many analysts prefer a
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broader analysis that recognizes the difficulty of new radio services. The limited successes of
international negotiations and accepts that not all
U.S. proposals will be adopted at any given
conference. These analysts believe that results are
more accurately judged in the context of longer-
term negotiating across several conferences and
many years. From this perspective, the mixed
results of the U.S. proposals at WARC-92 are
seen as only the frost step in achieving U.S.
objectives, and analysts who take this view see
WARC-92 as a success for ‘opening the door’ to

WARC-92 will serve as the foundation for future
proposals as U.S. representatives pursue fre-
quency allocations and regulations favorable to
U.S. radiocommunication interests.

Some analysts, however, prefer an assessment
that views WARCs and their outcomes in isola-
tion from the larger radiocommunication policy
process. From this perspective, to the extent that
U.S. proposals were adopted by WARC-92, the
conference was a ‘‘success’ ‘—whatever occurs
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after the conference should be considered sepa- results of WARC-92 and may also obscure the
rately. OTA believes this perspective is too
restrictive and takes the decisions made at WARC-
92 out of context—the goals and objectives for
U.S. participation in a WARC should advance the
larger radiocommunication goals of the United
States. Such a narrow perspective may also
obscure flaws that might exist in the policy
development and/or preparation process.

Concentrating on the “success” or “fail-
ure” of U.S. proposals may oversimplify the

nuances of implementing the frequency alloca-
tion decisions made at the conference. Several
factors will affect how WARC-92 decisions are
implemented and what the implications of
those decisions will be. First, WARC-92 does not
mark the end of international spectrum negotia-
tions, nor does it represent the fma1 resolution of
the issues it addressed. It was only one, albeit
important, step in the continuous process of
allocating and regulating frequencies internation-
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ally. Similarly, the agreements reached at WARC-
92 are not cast in stone-future negotiations and
world radiocommunication conferences may
modify or even reverse some of them. This fact
works both for and against those who take a‘ ‘long
view. ” When decisions are subject to review, it is
easier to downplay negative outcomes as only a
temporary or minor setback that will eventually

A greements

reached at WARC-92

are not cast in stone----

future conferences

may modify or even

reverse some of

them.

be  overcome
through future
negotiations. On
the other hand,
the successes
achieved by U.S.
negotiators are
also subject to
review and/
or modification.
Winnin g favora-
ble power limits

at WARC-92, for example, does not mean that
such limits will not be changed (in ways unfavor-
able to U.S. interests) based on further studies or
operational experiences.2

Second, many of the details involved in implem-
enting the new allocations and services are yet
to be worked out. The decisions reached in Spain
must now be adopted by each ITU-member
country, and any conflicts in implementing WMC-
92 allocations and the systems that will use them
will have to be resolved in negotiations between
countries. In those bands of frequencies where
spectrum must be shared, users will have to work
out sharing arrangements to prevent harmful
interference. In addition, many of the technical
details that will affect the future of these services
and technologies are still undecided. WARC-92
called on the International Radio Consultative
Committee (CCIR) to conduct studies on the
technical aspects of many of the allocations
adopted.

Third, WARC-92 assigned long transition times
to many services before new allocations can be
used, making the implications of WARC-92
difficult to foresee. Some WARC-92 allocations
cannot come into effect for 10 or 15 years in order
to give existing users of the bands adequate time
to move to other frequencies. The full force of
some of the decisions made at WARC-79, for
example, are just beginning to be felt. Likewise,
some WARC-92 allocations are not scheduled to
come into effect until 2007, and so it will be many
years before their effects will be evident. In the
meantime, radio technology will continue to
advance, and international and domestic regula-
tions will continue to evolve. Because of this,
evaluating the outcomes of WARC-92 is, in one
sense, premature. Rather, the outcomes of WARC-
92 must be examined as one step in a longer
process that stretches out for many years before
and after.

Finally, the fact that WARC-92 allocated radio
frequencies for new and existing radio services
does not guarantee that those services-and the
individual systems implemented to provide them-
will be technically viable or economically suc-
cessful. In a broad sense, the final assessment of
WARC-92 will depend on how successful U.S.
systems will be in domestic and world markets.
Consumers and foreign regulators will ultimately
determine the outcomes of WARC-92.

The preparation and negotiation of propos-
als for WARC-92 and the outcomes and
implications of the conference cannot be di-
vorced from the broader U.S. radiocommuni-
cation policy process. From this perspective,
lack of integrated, long-term radiocommuni-
cation planning by U.S. spectrum managers
and policy makers hurt U.S. preparations for
WARC-92 and now threatens to undermine

2 Commenters have pointed out that this outcome makes WARC-92 a‘ ‘success. ’ However, since the limits agreed to at the conference may
be changed, this victory may ultimately prove hollow.
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the successes achieved at the conference.3

Driven primarily by advances in technology and
a commitment to improving competitiveness, the
perspective of both government and industry has
been too narrowly focused on merely gaining
access to new radio frequencies. As a result of the
rush to prepare positions for WARC-92—and
now to license services—larger policy issues
have been overlooked or neglected, and insuffi-
cient consideration is being given to the long-
term consequences of implementing new technol-
ogies and services. The result has been an often
reactive and short-sighted approach to spectrum
policy--once frequencies are allocated, other
issues can be addressed later. This problem is
exacerbated because radiocommunications pol-
icy development and spectrum management in
the United States is divided between the Federal
Communications Commission (FCC) and the
National Telecommunications and Information
Administration (NTIA), with input from the
Department of State on international issues. No
common vision or policy goals currently unite
these agencies, and although new leadership may
bring more foresight to the process, institutional
inertia and personal ambivalence about the pros-
pects of radiocommunication planning among
spectrum managers may frustrate the develop-
ment of new policy directions. Preparations and
negotiations for future world radiocommunica-
tion conferences will be impaired if radiocommu -
nication policymaking continues to be frag-
mented and unfocused.

Past approaches to international radiocom-
munication policy development and negotia-
tions may no longer produce the most success-
ful outcomes for the United States at future
conferences. While U.S. technologies and mar-
kets still lead the world in many wireless services,

new international competitors will challenge the
United States to develop more cooperative strate-
gies that rely less on U.S. market power and more
on developing consensus and agreement with new
(and old) allies around the world. Several trends
evident during the preparations for and negotia-
tions at WARC-92 are challenging traditional
U.S. approaches to international policymaking.

The rapid development of new radio technolo-
gies and applications, the explosion of de-
mand for wireless communication services,
and the consequent increase in congestion of
the radio frequency spectrum have put great
pressures on the structures and processes for
managing radio-based communications both
domestically and internationally. Finding
space on the airwaves for new technologies
and services is becoming increasingly diffi-
cult, and many counties, including the
United States, have become more protective
of their existing uses of the spectrum. Bala-
ncing the needs of existing and emerging
uses of the radio frequency spectrum will
become one of the most critical technologi-
cal and political problems facing U.S. tele-
communications policymakers.
Economics and politics have begun to play a
greater role in the way spectrum is allocated
both internationally and domestically as
radio services have assumed a greater role in
world communications and commerce. The
economic stakes involved in the decisions of
WARCs are huge, and as a result, decisions
and proposals regarding spectrum use are
often no longer based primarily on technical
criteria. In trying to develop domestic radio-
communication policy and prepare for WARCs,
U.S. spectrum managers must often contend
with politically powerful users, large invest-

3 The Institute of Electrical and Electronics Engineer~United  States Activities (IEEE-USA) recently noted the over-concentration on
short-term domestic issues to the detriment of long-tam pkmnin g and accommodation of international concerns. See Comments of the Institute
of Electrical and Electronics Engineers before the National Telecommunications and Information Administration, Notice of Inquiry in the
matter of Current and Future Requirements for the Use of Radio Frequencies in the United States, Docket No. 920532-2132, released June
1, 1992.
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ments in equipment, and users with long
histories of successful operation and public
service. Internationally, maintaining and pro-
moting the competitiveness of U.S. products
and services in world radiocommunication
markets and protecting vital national (secu-
rity) communication systems are increas-
ingly important goals of U.S. international
spectrum policy.
In this newly economically-driven context,
government and private sector representa-
tives are especially concerned about the rise
of regional blocks of countries that are
uniting to protect and advance their eco-
nomic interests in international meetings
such as WARC-92. These coalitions can
wield significant power in forums such as the
ITU, with its one-nation, one-vote process,
and could effectively work against U.S.
interests at future world radiocommunication
conferences. These regional groups also
often have enormous technological, manu-
facturing, and/or market power that could
pose a serious threat to U.S. competitive
interests in global markets. On the other
hand, these new alignments may present the
United States with an important opportunity
to cultivate support for U.S. positions.
As telecommunications industries have been
deregulated and privatized and as markets
have been liberalized around the world, the
private sector and radiocommunication user
groups have begun to play an increasingly
important role in the development of interna-
tional spectrum policy. This rise may por-
tend important changes in the role of the ITU
in international spectrum regulation. Negotia-
tions that previously involved only gover-
nments will in the future more directly include
a variety of spectrum “special interest
groups” —private sector and extra-gover-
nmental organizations that represent impor-
tant international users of radiocommunica-
tions—the world aviation community, for
example. These international groups were

evident at WARC-92 and worked hard be-
hind the scenes to have their concerns
addressed.

The rise of such groups and the increasing
involvement of the private sector in interna-
tional regulatory affairs pose a substantial
challenge for U.S. policymakers. The prob-
lem is that the interests and goals of transna-
tional companies and organizations will not
always match those of the United States.
Even those companies based in the United
States may have trouble supporting U.S.
positions if those positions conflict with
their own international interests or with the
interests of their industry. In the future,
government spectrum managers must be
watchful that U.S. companies participating
in international conferences support U.S.
positions and do not promote their own
special interests to the detriment of specific
U.S. objectives. A strong policy focus must
be maintained if the United States is to be
successful in influencing international radio-
communication policymaking.
Finally, the ITU recently restructured itself
and its processes to better meet the chall-
enges presented by these changes. In this
new environment, the United States is being
forced to reexamine traditional assumptions
about how the spectrum is allocated and how
radiocommunication policy should be set.
Reliance on purely market-based approaches
to spectrum policy are likely to be inade-
quate to protecting and promoting U.S.
technological competitiveness and policy
leadership in future international policy de-
cisions.

In order to maximize the success of U.S.
proposals at future world radiocommunica-
tion conferences, the current structure and
processes of radiocommunication policymak-
ing in the United States will have to change.
Institutional organization, responsibilities, and
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procedures for future world radiocommunication
conferences must be reexamined. Current levels
of funding for WARC preparation and negotia-
tion may be inadequate with future conferences
now slated to occur every 2 years. Planning,
preparation, and negotiation for these biennial
meetings will become continuous activities, re-
placing the more sporadic efforts for past confer-
ences. Centralizing WARC preparation could
streamline decisionmaking and eliminate the
funding disparities between agencies that charac-
terized WARC-92. Options for improving WARC
preparations-and radiocommunication policy in
general—are discussed at the end of this chapter.

A critical long-term concern for U.S. spectrum
managers and policymakers is balancing impor-
tant national economic and security interests
against the broader goals of international cooper-
ation, integration, and regulatory accord. In some
cases, legitimate U.S. radiocommunication re-
quirements may not match global needs. How-
ever, U.S. policy makers must be wary of advocat-
ing positions that too often conflict with world
needs or that run the risk of isolating the United
States from the world radiocommunication com-
munity. Many analysts believe that an isolationist
approach could decrease U.S. effectiveness in
international radiocommunication policymaking
in the long term. Thorough evaluations must be
made of the foreign policy implications of U.S.
positions, and international considerations must
be weighed carefully in developing U.S. domestic
and international spectrum policies. U.S. spec-
trum managers must also develop better guide-
lines to balance the needs of new and existing
spectrum users, More open and effective proce-
dures are needed to compare and evaluate propos-
als from competing government agencies and
between the government and the private sector.

Cooperation between U.S. Government and
private sector interests is generally good dur-
ing WARC preparations and negotiations.
Although each group vigorously pursues its
own interests, and conflicts are hard-fought,
both sides work together to develop U . S .
positions and policies. In large part, this spirit of
cooperation is the result of the extensive network
of personal relationships that have been built over
many years, and the prior experience many in the
private sector gained while working for the
government. The downside of this cooperative
process is that

s o m e t i m e s  i t  i s  
unclear who is
in charge of for- S ometimes it is
mulating U.S. in- unclear who is in
ternational spec- charge of formulating. 
trum policy—
the Federal Gov- U.S. ‘international

ernment or the spectrum policy—the

private sector and Government or
its consultants. private sector.
Despite such
problems, however, this network of individuals
could form a foundation for the future develop-
ment of aggressive and forward-thinkin g U s .

radiocommunication policy, if guided by clear
and creative guidelines and a focused policy
development process.

WARC-92: THE CONFERENCE
WARC-92 began on February 3 and ended

March 3, 1992. More than 1,400 delegates
attended the conference representing 127 of the
ITU’s 166 member countries. 4 The conference
was also attended by observers from 31 interna-
tional and regional organizations (see appendix
B). Fifty-three official delegates from the United
States participated in the deliberations in Spain,

4 The number of countries has fluctuated rapidly in recent years as countries have consolidated (East/West G~y and North/$outh
Yemen) and as the member states of the former Soviet Union-the Ukraine and the Republic of Belarus,  for example-have sought to enter
the ITU as independent members. Delegates from 124 countries attended WARC-92, with 3 (Belize, Latvia, and Liechtenstein) represented
by proxy.
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More than 1,400 delegates representing 127 countries
participated in the deliberations of WARC-92.

representing a wide range of interests from the
Federal Government and the private sector (see
table l-l). Jan Witold Baran, a lawyer from
Washington, DC, served as head of the U.S.
delegation, a position that confers temporary
ambassadorial status. A support staff of 18
additional representatives provided technical and
administrative assistance to the delegation at the
conference, and approximately 30 more U.S.
citizens attended all or part of the conference as
observers and informal advisers. 5 During the
conference, a “home team” of approximately 40
government and private sector representatives
remained in the United States and provided
additional technical and policy guidance to the
delegation in Spain.

The work of WARC-92 was functionally
divided among a variety of committees (see
appendix A for a description of the formal
seven-committee structure of WARC-92). The
most important work, and the majority of formal
negotiations, at WARC-92 was conducted in the

meetings of Committee 4 (the Allocations Com-
mittee), and Committee 5 (the Regulatory Com-
mittee). These committees distributed their work
to ad hoc and drafting groups in which small
groups of delegates forged agreements on specific
topics and developed regulations for implement-
ing changes. The supreme body of WARC-92 was
the plenary, which was chaired by the Honorable
Jose Barrionuevo Peña of Spain.6 It was at the
plenary sessions that decisions were formally and
finally agreed to-most of the Plenary sessions
took place in the last several days of the confer-
ence.

The decisions made at WARC-92 resulted
from a complex mixture of formal committee
meetings and extensive informal discussions
outside of the formal meeting structure. These
informal discussions, during which much of the
real work of the conference--negotiation and
persuasion—took place, were held during coffee
breaks between sessions, at lunches around town,
and at after-hours meetings anywhere there was
space. The agreements reached at the conference

Table 1-1—WARC-92 Delegates’

Department of Commerce . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Department of Defenseb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Department of State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Federal Communications Commission . . . . . . . . . . . . . . . 9
Other Government

National Aeronautics and Space Administration . . . 2
National Science Foundation . . . . . . . . . . . . . . . . . . . . . 1
Coast Guard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
U.S. Information Agency . . . . . . . . . . . . . . . . . . . . . . . . . 2
Federal Aviation Administration . . . . . . . . . . . . . . . . . . 1

Private Sector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

a Includes support staff.
b Includes Army, Navy, and Air Force.
NOTE: Some private sector delegates worked as contractors support-
ing various government agencies.

SOURCE: Office of Technology Assessment, 1993, based on U.S.
Delegation Report.

5 The United States was the only delegation to send a separate ‘‘support staff. ” In practice these individuals performed duties that closely
resembled those of the formal delegates, although they were not considered delegates by ITU and did not have direct access to working
documents, except through fellow delegates.

6 For conferences held outside Geneva (home base for ITU), the chairman of a WARC is traditionally provided by the country hosting the
conference. Five vie-chairs, including Ambassador Jan Baran, the head of the U.S. delegation were selected by the delegates to assist the chair.
Delegates from the Russian Federation Cote d’Ivoire, China, and Norway served as the other vice-chairs.
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were based on consensus and compromise, al-
though informal polls were sometimes taken to
gauge support and/or opposition to a specific
proposal. Although formal voting on issues is
provided for in the rules of the ITU, it is usually
only used as a last resort, and no formal votes
were taken at WARC-92. This was considered a
minor victory by some members of the U.S.
delegation, since the United States was isolated
on some issues and had only tentative support on
others. Formal voting on these issues could have
been embarrassing for the United States.

As a result of the month-long negotiations,
WARC-92 allocated frequencies to a number of
emerging radiocommunication services and sys-
tems, including low-Earth orbiting satellite (LEOS)
systems, 7 broadcasting-satellite services for audio
broadcasting (BSS-Sound), and HDTV. See box
1-A for brief descriptions of these services. The
conference also expanded the frequency alloca-
tions for the Mobile-Satellite Service (MSS),
high-frequency (HF) broadcasting, and a variety
of space research and operations services. Box
1-B summarizes the allocations made at WARC-
92 and figure 1-1 shows a sample page from the
Final Acts of WARC-92. Chapter 2 discusses the
allocations in greater detail.

WARC-92 differed from past WARCs in
several respects. It was the first WARC in more
than 12 years to attempt a broad revision of the
international Table of Frequency Allocations. As
opposed to the WARCs of the 1980s, which
generally concentrated on one service-mobile,
high-frequency broadcasting, or space communi-
cation services--WARC-92 addressed a wide
range of allocation issues covering many seg-
ments of the radio spectrum. Compounding the
breadth of the conference, the time allotted to
WARC-92 was short, both for preparations-less
than 2 years-and for the conference itself.

New radiocommunication services will permit people
to communicate to and from almost anywhere in the
world.

WARC-92 was limited to only 4 weeks; however,
for previous WARCs, the ITU had allotted
substantially longer time.

Most analysts believe that WARC-92 was
probably the last broad reallocation conference
that will be held. At a special plenipotentiary held
in December 1992, the ITU adopted a new
timetable for future radiocommunication confer-
ences. 8 According to that schedule, WARCs,
renamed ‘‘world radiocommunication confer-
ences,’ would be held every 2 years. Most
observers expect these conferences to be narrower
in focus than WARC-92-concentrating on one
service or area of the spectrum, more like the
WARCs of the 1980s. The format and working
procedures of future conferences were also
changed in order to streamline decisionmaking
and reflect the increasing role of the private sector
in international telecommunications policymak-
ing. The full impact of these changes will not be
felt for several years, however, since some of the
agreed-to changes have not yet been imple-

7 No types of LEOS systems were considered by WARC-92.  “Little” LEOS systems plan to provide data and position-location services
and will operate in the VHF/UHF frequencies. ‘‘Big” LEOS will provide telephone services in addition to dat% and will operate in frequencies
above 1 GHz.

8 See OTA, M!4RC-92,  op. cit., footnote 1 for further discussion of the organization and functioning of the ITU.
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MOD

Figure l-l-Sample Page From Final Acts of WARC-92
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mented. In order to evaluate the implications of
these changes for the United States, the Depart-
ment of State has convened a task force under the
auspices of the U.S. national CCIR/International
Telegraph and Telephone Consultative Committ-
ee (CCITT) committee structure. That group will
also study possible improvements in U.S. struc-
tures and procedures that could allow the United
States to participate more effectively in the new
ITU.

THEMES AND TRENDS FROM WARC-92
A number of broad trends complicated the

negotiations leading up to and at WARC-92, and
several important themes were evident at the
conference that will influence the course of future
ITU proceedings and meetings. U.S. spectrum
policymakers and managers must take account of
these trends in order to ensure the success of U.S.
negotiating efforts for future world radiocommu-
nication conferences.

E Spectrum Negotiations Are Becoming
Increasingly Difficult

The overarching message to come out of
WARC-92 is how difficult it has become to
achieve international consensus on spectrum
matters. WARC-92 has been described as one of
the most difficult international radio conferences
in memory. The issues were technically complex
and interrelated. New geopolitical realities had
redefined who the important players were, and
economic concerns drove countries to protect
their existing radio services and users with a
tenacity rarely seen before.

WARC-92 came very near to failing entirely.9

Twenty-four hours before the scheduled end of
the conference, several major allocation issues
remained unresolved-future public land mobile

telecommunications systems (FPLMTS), MSS,
and BSS-Sound—and delegates talked openly
about calling a formal halt to the proceedings. If
that had occurred, it is possible that no decisions
would have been accepted, no new allocations
would have been made, and more than 2 years of
preparation would have been left unfulfilled.

Several factors made WARC-92 difficult. First,
the agenda for the conference changed (and
expanded) substantially over time. originally,
WARC-92 was conceived as a limited conference
that would resolve issues left over from previous
WARCs and address a small number of new
allocations for space and mobile services. After
the initial scope of WARC-92 was set by the 1989
ITU Plenipotentiary Conference, however, it was
expanded considerably at the 1990 ITUAdministra-
tive Council meeting. At that meeting, the United
States added many new items to the agenda,
including frequency allocations for ‘little’ LEOS,
terrestrial supplements to BSS-Sound, and some
new space services. Even after the agenda was
finalized in 1990, however, the range of topics to
be addressed continued to grow. Companies in
the United States unveiled plans in late 1990 for
“big” LEOS systems that would provide tele-
phone service in addition to data communica-
tions, and that would require a frequency alloca-
tion all their own. Because these systems are a
type of Mobile-Satellite Service, they were con-
sidered at WARC-92 as part of the MSS negotia-
tions. The result of this expansion was that issues
became more complex and interrelated, more
viewpoints had to be accommodated, and gover-
nment and private sector resources were stretched
very thin. Nonetheless, the broader agenda did
force WARC-92 to consider many (new) topics in
which the United States had important interests.

g Ln ITU parlance, ‘‘fail’ seems to have a specific mcaning, although there is disagreement over exactly what it is. Some delegates believe
that if a conference fails, it is adjourned without any final agreements being signed+ven  on those issues where decisions had been reached.
Others believe that the conference could sign a partial agreement on items that had been agreed to. No WARC has ever ended this way, but
the threat of “failure’ was used at WARC-92  to push delegates to compmmise.
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9 Technology Issues: Existing Services
or New Uses?

The clearest theme governing the negotiations
at WARC-92 was the battle between existing and
new technologies-how to find room in the
spectrum for new technologies and services while
accommodating the existing users of the spec-
trum. The spectrum is already completely allo-
cated from 9 kHz up to 275 GHz (300 GHz in the
United States), and many of these frequencies,
especially in the bands below 6 GHz are heavily
used (see box 1-C for a brief description of radio

waves and the
radiospectrum). 10

D
And while policy-

elegates makers and engi-
struggled to find need-s in the United

spectrum for new States continue to

technologies while I propose ways to
make more effi-

accommodating cient use of the
existing users of spectrum and
the spectrum. accommodate

more users, con-
gestion continues to increase. ll Thus, new systems
and services trying to gain access to radio frequen-
cies often must contend with entrenched users with
long histories of serving public (and private) needs
and who have large investments in equipment.

In the U.S. preparation process, the battle over
the 1435-1525 MHz band of frequencies illus-
trates this tension. Proponents of satellite-
delivered audio broadcasting wanted to use a
portion of this band to deliver BSS-Sound serv-

ices. The band, however, is already used by the
Federal Government and aerospace companies to
provide aeronautical telemetry (tracking, data
relay, etc.) services in support of aircraft testing
and missile development.12 Debate over the U.S.
proposal(s) for these frequencies was intense.

At WARC-92, the battle between old and new
was clearly evident. On most issues, countries
sought to protect their existing services, in which
they have often invested millions or billions of
dollars, while simultaneously promoting new
technologies and services with the potential to
provide new or better services where none existed
before or that could advance their competitive
interests. This battle often separated the devel-
oped and developing countries. Developing coun-
tries, because of sunk investments and a lack of
resources to modernize, often resisted new allocat-
ions that could make their existing systems
obsolete. Developed countries, on the other hand,
which are generally better able to implement new
technologies more rapidly, were the major force
pushing allocations for new types of radio serv-
ices. Although resource problems face both de-
veloping and developed countries, large-scale
changes in systems may be more keenly felt in
developing countries, many of which lack the
funds and personnel to make such changes. Such
countries are likely to need financial and technical
help to implement new systems. Recognizing
these problems, WARC-92 adopted Resolution
22, which calls on the ITU’s Telecommunications
Development Bureau (BDT) to provide assist-
ance to countries in need.13

10 o’I.A,  wmc-$v,  op. cit., footnote 1.
11 Congms, for e=ple, has ~n considering legislation for sevaal  years that would take spectrum from the government ~d me it

available to the private sector. The FCC has put great emphasis on sharing spectrum and competition in its recent proceedings, and has attempted
to encourage innovation and Spectrum-efficient applications in its Pioneer’s Preference ruling. NTrA has initiated a study looking at the
long-range spectrum needs of the counrry.  Scholars, policymakers,  and industry analysts alike are debating the value of auctions for assigning
spec(rum rights. See OTA, WMC-92,  op. cit., footnote 1 for further discussion of the technical developments affecting spectrum
congestion.

12 MS ~mpnents  ~W w~ted t. me the band  for mobile services. For more information on the history of this debate, see O’M, WMC-92,

op. cit., footnote 1.

13 ~temtio~  ~lecomrnunication  (hioq  Fina/Ac(s  of the WorkiAdministrative  Radio Conference (WWC-92), Resolution 22. Hereafter,
‘‘ITU, Final Acts.”



As the spectrum becomes more crowded and
congested, convincing existing users in the United
States and abroad to share or give up their
spectrum will become increasingly difficult. Amer-
ican strategists and policymakers must recognize
that convincing incumbents to share spectrum or
move will require sustained efforts in political,
economic, and technical persuasion. As part of
these efforts, the United States may wish to target
programs and funding that would help developing
countries modernize their (radio) communication
services and infrastructures. Such funding, in
combination with direct private sector aid to these
countries, would make U.S. systems and services
more affordable and accessible internationally,
and could promote demand for U.S. technology
and equipment overseas. Such a strategy may also
help counter efforts on the part of other countries,
notably Japan and several European countries, to
build international markets
nications equipment.

M The Rise of Regional
Another important trend

for their telecommu-

Blocks
evident at WARC-92

was the linking of countries in groups in order to
more forcefully present their positions. WARC-
92 was the first WARC held under the banner of
the ‘new world order.’ The USSR had dissolved,
and its control over a strong block of Eastern
European countries had almost vanished.14 The
historic North-South divisions that separated the
developing and developed countries for many
years had lessened, replaced on many issues (but
not all) by divisions between blocks of countries,
each united by common regional and economic
concerns. Among these, a unified block of
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New satellite technologies will enable people in
remote parts of the world to access many kinds of
information and receive technical assistance tailored
to their specific needs--all at low cost.

European countries, represented by the Confer-
ence of European Postal and Telecommunica-
tions administrations (CEPT), was the strongest
at WARC-92. The developing countries, as a
group, exhibited little of the unity and cohesive-
ness they have shown in the past. However,
toward the end of the conference, under the
guidance of Mr. Abderrazak Berrada of Morocco,
many of the developing countries, especially
from Africa and the Middle East, were able to
exercise considerable control over debate on
many important issues.

15 While other regional

blocks did not show the cohesiveness and deter-
mination of CEPT, some countries of the Asian
Pacific and Latin America were able to cooperate
on specific issues—indicating their potential
emergence as a force to be reckoned with at future
conferences.

14 me Russia Federation did send a delegation to WARC-92,  as did the Ukraine and the Republic of Belarus. The delegates for lheSe new
countries were, by and large, the same individuals that had represented the USSR in the pas~ and they usually acted together in their proposals
and negotiations. By most assessments they were an effective, although limited, force at WARC-92.

15 At past co~ermms,  developing ~untries  often would setup (or threaten) votes on specfIc  issues they knew they had a maJorhY  for. h
this way, they could more directly control the outcomes of the conferences. At WARC-92 their impact was much more beni~  if important-
no votes were takeq but the number of potential votes commanded by Mr. Berrada was an important force in making the developing countries
voices heard and forcing concessions out of the developed countries.
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CONFERENCE OF EUROPEAN POSTAL AND
TELECOMMUNICATIONS ADMINISTRATIONS

to present a more unified front at international
meetings. In forums such as WARC-92, where

The most powerful bloc at WARC-92 was each country has one vote, such a unified group
CEPT, representing 32 European countries.l6 can potentially command a substantial number of
CEPT members are the telecommunications regu- votes, and this power gives an enormous amount
latory authorities from each participating country. of leverage in conference negotiations. At WARC-
For the past several years, CEPT has been gaining 92, CEPT was closely coordinated, presenting
the attention of U.S. international spectrum ex- common positions on most of the items the
perts as it has become more coordinated and able conference considered. The tight cohesiveness

16 Atilou@  ~~ is dfIIOSt unanimously regarded as the most powerful single force at WARC-92,  curiously, little mention has been made
as to how effective the European bloc was at the conference. While such an evaluation is outside the scope of this report, future studies of the
CEPT organimtion and processes might provide valuable lessons for the United States as it plans for future conferences.
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Table l-C-l—Radio Frequency Bands and Uses

NAME Frequency range Examples of services

Very low frequency (VLF)

Low frequency (LF)

Medium frequency (MF)

High frequency (HF)

Very high frequency (VHF)

Ultrahigh frequency (UHF)

Superhigh frequency (SHF)

Extremely high frequency (EHF)

3 to 30 kHz

30 to 300 kHz

300 to 3,000 kHz

3 to 30 MHz

30 to 300 MHz

300 to 3,000 MHz

3 to 30 GHz

Above 30 GHz

Marine  navigation

Marine and aeronautical  navigation equipment

AM radio broadoast, LORAN maritime navigation, long-
distance aeronautical and maritime navigation

Shortwave broadcast, amateur radio, CB radio

Private radio land mobile services such as police, fire, and
taxi dispatch; TV channels (2 through 13); FM broadcasting;
cordless phones; baby monitors

UHFTV channels; cellular phones; common carrier point-to-
point microwave transmission used by Iong-distance phone
companies; satellite mobile services

Radar, point-to-point micowave, and satellite communication

Satellite communioations and space research

SOURCE: Harry Mileaf (cd.), Electronics One, revised 2n Ed. (Rochelle Park, NJ: Hayden Book Co., Inc., 1976), p. 1014; and John
J. Keller, “No Vacancies,” The Wall Street Journal, Nov. 9,1990, p. R14.

Individual radiocommunication services use specific bands of frequencies, which are allocated to them at
world administrative radio conferences (WARCs). FM radio broadcasting, for example, uses the 88-108 MHz band
(see figure 1-C-2). In many cases, however, bands of frequencies are shared by different services. In the lower
part of the radio spectrum, for example, frequency bands are often shared by fixed (point-to-point) and mobile
radiocommunication services.

Figure l-C-2—Radio Frequency Spectrum and Selected Services
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NOTE: This figure uses a logarithmic scale with dashed lines representing breaks in the scale. Shaded areas in different segments
of the scale are not proportional. For example, AM radio occupies 1,170 kHz of spectrum, while cellular (which appears smaller
visually) actually occupies 69,000 kHz of spectrum.

SOURCE: Office of Technology Assessment, 1993.
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and determined approach of the CEPT countries
made CEPT a strong, almost immovable force on
many issues.17

In analyzing the performance of CEPT at
WARC-92, some observers and delegates tend to
see CEPT as a monolithic group that would not
compromise on any issue. In large part, this view
stems from CEPT’s unwillingness to compromise
on the high visibility MSS (including big LEOS)
issues that were priorities for the United States.
Individual European countries were often unwill-
ing to change their positions so as not to break
down the unity of the CEPI’positions.18 However,
while it is true that CEPT’s lack of flexibility
made it difficult to negotiate with on several
important issues, on other matters CEPT was
reportedly more willing to compromise. In the
debate over BSS-Sound, for example, internal
divisions in CEPT forced a change in its position.

The perceived inflexibility of the CEPT bloc
(and the United States’ own determination) ap-
pears to have had at least one positive outcome.
Delegates from both sides agree that such rigidity
undermined the ability of Europe and the United
States to negotiate before and at WARC-92, and
that more flexibility in negotiations might pro-
duce better outcomes at future conferences. This
realization may lead to more productive discus-
sions and negotiations between the United States
and Europe prior to the next world radiocommu-
nication conference.

The role of CEPT in future international
spectrum negotiations is somewhat unclear due to
continuing reorganization of its structure and
functions. Prior to 1987, CEPT was composed of
telecommunications regulators, systems opera-
tors, and telecommunications services providers.
In that year, the role of CEPT was redefined and

the scope of its power diminished by transferring
standards development activities to the European
Telecommunications Standards Institute (ETSI).
In September 1992, CEPT reorganized again, and
now consists solely of telecommunications regu-
lators, with system operators and services provid-
ers forming a separate group.19 Within CEPT, the
focal point of radiocommunication policymaking
is the European Radiocommunications Office
(ERO), which evaluates spectrum use and devel-
opment, manages spectrum interests, and devel-
ops long-term spectrum policy.

As a result of these restructurings, CEPT
activities have become increasingly focused on
regional and international radiocommunications
policymaking-with the goal of promoting greater
harmonization of European policies. This concen-
tration, and the slowly increasing political and
economic unification of Europe, may eventually
strengthen CEPT as an organization and bring it
to the forefront of European radiocommunication
policy development. However, at the end of 1992,
the various European organizations (including
CEPT, ETSI, and the European Community (EC))
had not settled all the jurisdictional and proce-
dural battles over radiocommunication policy. It
is still too early to tell if restructuring will make
the European process more or less effective, and
what impact these efforts will have on European
performance at future world radiocomrmmication
conferences.

Aside from its new focus on radiocommunica-
tions policy, regional changes could bolster
Europe’s and CEPT’s position. Driven by eco-
nomic concerns, for example, the nations of
Europe are becoming increasingly united on trade
and competitiveness issues—a trend that may

17 me ~~vior of CEPT  at  W~C-92 has been likened to a battleship-large and powdtd,  but slow to ~uver.

18 ~ addition t. the CEPT ~oup, the Europ~ community  had its own representatives at W~C-92.  Some U.S. delegates to W~C-92
believe that this group was present to enforce the solidarity of the European countries at the conference. Several observers, however, note that
such pressures were resisted by CEPT members, especially those not belonging to the EC, and that the relationship between the EC and CEPT
representatives was strained at best.

19 ~~= Evagow ‘‘cEn: Ri3di0 hterference, “ Communications Week International, July 20, 1992, p. 4,
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foreshadow greater cooperation on radiocommu-
nication policy development in order to support
common economic goals. With the dissolution of
the USSR, the newly independent countries of
Eastern Europe have been seeking alliances with
Western Europe, including joining CEPT or the
EC (see figure 1-2). CEPT’s numbers (and hence
the number of potential votes CEPT would
represent) will likely swell in the next several
years. A larger CEPT representing more countries
at future conferences could pose a substantial
challenge to U.S. negotiators and policymakers.

INTER-AMERICAN TELECOMMUNICATIONS
CONFERENCE (CITEL)

The countries of the Western Hemisphere have
their own forum for coordinating telecommunica-
tions policies, CITEL.20 However, in the past,
CITEL has served little more than a discussion
function for its members; it has not been an
effective force for coordinating regional radio- or
telecommunication policies. In preparation for
WARC-92, many of the countries in the Western
Hemisphere, including the United States, made a
concerted effort to build regional cooperation-at
least in part in response to the perceived power of
the CEPT alliance-in order to present a stronger,
more united front at the conference. Two formal
meetings were held in an attempt to work out
common positions, and working groups were set
up to develop common views that could be used
by all CITEL members to form the basis for their
own national proposals.21 Despite recognition of
the importance of such activities and extensive
discussions between countries, no formal com-
mon proposals/positions were adopted.

During the conference, CITEL had little more
success in building a stronger presence and

promoting regional views. A schedule of meet-
ings had not been set up in advance of WARC-92
and formal discussions were held only in the last
2 weeks of the conference. Ambassador Baran
hosted a luncheon for CITEL members, but only
a few countries attended. The CEPT countries, on
the other hand, met daily to update members on
late-breaking news and to develop negotiation
strategies and responses. In the end, the CITEL
effort was ineffective because members could not
agree on common views.

The ineffectiveness of CITEL at WARC-92 is
the result of several factors. There is little
historical tradition of cooperation between the
countries in the Western Hemisphere on telecom-
munication matters. CITEL has been under-
funded by the Organization of American States,
its parent organization, for many years. Perhaps
most importantly, the countries that participate in
CITEL are a more heterogeneous group-
politically, economically, and culturally-than
the countries that belong to CEPT. There are
fewer natural and historical linkages that can be
used to promote cooperation.

However, the failure of CITEL’S efforts at
WARC-92 should not be considered a systemic
failure of CITEL as a coordination mechanism.
Rather, its ineffectiveness illustrates the need for
better regional cooperation, both in conference
preparation and at the conferences, and indicates
that further work must be done if CITEL is to
more forcefully represent the interests of its
members. Most analysts do not believe, however,
that the goal of efforts to improve CITEL should
be to mirror the kind of organization represented
by CEPT--namely, development and strict ad-
herence to common regional proposals by all
members. “Common proposals” carry with them

m CITEL is an ongoing conference convened under the auspices of the @g anization of American States. See OTA, WIRC-92,  op. cit.,
footnote 1 for a more in-depth discussion of CITEL, its historical developmen~  and its WMC-92 preparations.

z] ~s approach differs from that of CE~, which actually submitted ‘‘European Common Proposals for the Work Of the Cotierence.  ’ ~
contrast, the idea behind CITEL WARC-92  preparations was not for the CITEL countries to actually submit “common proposals’ to which
each country would adhere, but to develop common positions from which each country would develop and submit its own formal, individual
proposals for WMC-92.  See International Tklecormmmication Unio~  “European Common Proposals for the Work of the Conference, Parts
I and II, ” Document 20-E, Oct. 7, 1991.
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Figure 1-2--Current and Projected European Community Membership
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the potential loss of national sovereignty and
could lead to the type of inflexibility many
observers attributed to CEPT. Maintaining na-
tional flexibility in a framework of regional
cooperation seems to be the consensus goal of
those involved.

Continued improvement in CITEL’s effective-
ness will require the cooperative efforts of the
U.S. private sector and the Federal Government,
as well as the other member countries of CITEL.
Representatives from all these groups recognize
the need for better coordination, and individuals
from several CITEL countries approached U.S.
delegation members and observers to talk about
ways to improve future efforts. A long-term
commitment must be made to the CITEL process
if the region is to effectively work together at
future world radiocommunication conferences.

OTHER REGIONAL BLOCKS
In addition to CEPT and CITEL, some dele-

gates reported that the French- and English-
speaking countries of Africa were more united
than they had been at past conferences. They also
showed a willingness to follow the leadership of
Morocco on several issues, making Africa a
powerful force in later stages of the conference.
As further evidence of the increasing unity of the
African continent, observers point to the develop-
ment of a regional satellite system-RASCOM.
Some analysts believe that the unifying force of
a common satellite communications system may
lead to a more coherent approach to meeting the
communications needs of the continent, and
could form the basis for future cooperative efforts
among the countries of Africa in telecommunica-
tions development and policymaking.

This coalescence could present the United
States with an opportunity to improve relations
with African nations and strengthen its negotiat-
ing positions internationally. Africa is part of the
same ITU region (Region 1, see figure 1-3) as

Europe. Improved ties and cooperation with
Africa could provide leverage for U.S.-supported
proposals. Other observers point out, however,
that the African nations are still disorganized—
they have nothing approaching the CEPT or even
CITEL organizations, and are not yet a major
market for telecommunications products or serv-
ices.

The countries of the Asian Pacific represent
another region of the world that is becoming
increasingly important. While the region does not
have an organization comparable to CEPT, the six
countries of the Association of South East Asian
Nations (ASEAN) have cooperated on trade
issues in the past and have announced the
formation of a free trade area that would include
320 million People.** And while not a member of
ASEAN, Australia has been an active force at past
conferences, including WARC-92. Japan has
been quiet at past conferences, but has economic
power that could come into play in the future.
Although uniting all these countries in a single
trading block is unlikely in the short term, they
represent a huge market for U.S. goods and
services, and could become powerful representa-
tives of regional interests in ITU activities.

Because of these political/economic realign-
ments and differences in the ways countries use
spectrum, the United States has lost many impor-
tant allies and some of the historical influence it
has wielded in international radiocommunication
policymaking. At past conferences, the United
States had usually been able to count on the
industrialized world and even, to a certain extent,
on the USSR for support. By 1992, however,
many of these historical ties had dissolved, and
new ones were still being developed. As a result,
at different points in the conference, the United
States found itself isolated on several important
issues. The Europeans, for example, opposed the
United States on many items, including some of
the most important issues of the conference-

22 ASEAN  mem~s  include:  Brunei  Darussalam,  Lndonesia,  Malaysia, Philippines, Singapore, and Thailand. The ASE~ Fr= Trtie ha
(AIWA) is expected to begin Jan. 1, 1993. Paul Blustei~ “Southeas[ Asia Joins the Bloc Party,’ The Washington Post, Nov. 10, 1992, p. B1.
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future terrestrial mobile services, MSS, and
BSS-Sound. The United States was also not able
to develop significant worldwide support for its
proposals on aeronautical public correspondence
(APC) and HDTV.23 The United States can no
longer rely solely on its market power and
technological preeminence to influence the out-
comes of international radiocommunications con-
ferences.

The rise of regional blocks of countries acting
in concert at ITU forums presents the United
States with both threats and opportunities. The
threats stem from the possibility that U.S. propos-
als and positions could be overpowered in future
WARCs. Conversely, the fluid state of alliances
presents the United States with an important
opportunity to encourage the formation of other
blocks of countries, either on a regional basis or
perhaps based on a particular special interest, that
could support U.S. positions. The United States
would not necessarily have to be an official
member of such alternative alliances for them to
prove useful. The development of alternate,
competing power centers could be used to balance
each other at future conferences. At the same
time, the United States should cultivate alliances,
both with members of the Western Hemisphere
and with individual countries or other regional or
international organizations that share U.S. con-
cerns, in order to promote U.S. interests.

1 The Economics and Politics of WARC-92
Economics and, as a consequence, politics are

playing increasingly pivotal roles in the allocat-
ion of spectrum both internationally and domes-
tically. In the past, international spectrum alloca-
tion was largely the province of government
engineers, spectrum managers, and representa-
tives from a few large (U. S.) telecommunications
companies. Today, as the world’s telecommuni-
cations industries and service providers are in-
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creasingly turned over to private ownership and
as markets are opened to competition around the
world, the economic stakes associated with spec-
trum policy are growing. Decisions that were
once based primarily on technical considerations
are now decided on the basis of economics
(investments, revenues, and competitiveness) and
politics as well as technology. As countries (or
blocks of countries) have sought to advance their
economic interests in radiocommunications, spec-
trum allocations have become a weapon in the
battle for global economic supremacy, and WARCs,
which decide how frequencies are to be divided
between services, have become anew focus in the
intense global
struggle for com-
petitive advantage
in radiocommu-
nication technol-
ogies and serv-
ices. Countries
seek to protect
the interests and
investments of
their existing do-
mestic users, and
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try to gain an advantage for their manufacturers
and service providers in order to promote compet-
itiveness.

Evidence of the increasingly political aspect of
the process is abundant. In the United States,
companies or government agencies fighting for
spectrum often raise the battles to the political
level—pitting Congress against the FCC, and the
Defense Department against the private sector.
Congress, for example, got involved in the FCC’s
spectrum reserve proceeding in order to protect
the interests of the incumbent users of frequencies
the FCC proposed to reallocate. FCC commis-
sioners have noted the political pressures and
rumors surrounding the pioneer’s preference pro-

Z3 III tic Cme of APC, the united St,ites  held to its or@ud  positio~ protecting the systerm  already being used in the United Statti,  cm~da,
and Mexico. However, in the case of HDTV,  the IJtil~d States went along with a compromise supported by other members of Region 2, the
Western Hemisphere.
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ceedings for LEOS services.24 Motorola wrote
then Vice-President Dan Quayle, seeking help in
preventing the International Maritime Satellite
Organization (Inmarsat) from entering the big
LEOS arena (see chapter 2).

The consequences of this focus on economics
and the consequential politicalization of WARCS
have a number of effects clearly seen at W~C-
92. First, despite the general belief that global
allocations are the most advantageous-in terms
of market size, consequential lower equipment
costs, and reduction of interference-allocations
were often made on a regional or even country-
specific basis. Many countries, the United States
included, inserted footnotes into the international
Table of Frequency Allocations that prohibit
services from operating in their country or allo-
cate services that will operate only in their
country. 25 Although such footnotes are some-

times necessary to protect important national
services, fictionalization of the allocation table
in this way makes it harder to share spectrum and
coordinate services, and may lead to an increase
in interference between different services operat-
ing in the same band in different countries.
Divided allocations may also reduce the potential
market for new services, increase equipment
costs, and may even make some services (techni-
cally and/or economically) infeasible. The nega-
tive impacts of regionalization should not be
overestimated, however. The large size of some
regional markets may mean that a worldwide
system or service would not convey any further
significant economies of scale or size.

Second, in order to protect existing services,
technical limitations were put on many of the new

allocations. These include sharing requirements,
power limitations, and stringent coordination
procedures. Such limitations could severely limit
the ability of a new service to operate and could
preclude it altogether in some circumstances. At
best, such limitations make the process of devel-
oping and introducing a new international radio-
communication service more difficult and subject
to failure if countries cannot agree.

Third, long transition times were attached to
some new services. In many cases, these services
cannot come into operation for 10 or 15 years.
These long transitions are designed to protect
investments in equipment—allowing time for
companies and countries to recover their invest-
ments before the systems are replaced. However,
in an era of rapid technological change, when
generations of technology are measured not in
years, but in months, such a practice can also be
used to allow lagging countries to ‘‘catch up’ to
their competitors in the development of new
technologies. In this role, long transition times are
sometimes perceived as protectionist mecha-
nisms of foreign trade policy.

For the future, the role of politics and economics
must be clearly recognized and explicitly included
in preparations and negotiation strategies. As the
traditional role and power of foreign postal,
telegraph, and telephone administrations (PTTs)
erode, the locus of power will likely shift to private
companies and government telecommunication
ministries. The experience of WARC-92 showed
the effectiveness of making direct contacts with
high government officials in other countries. It is
at these higher levels that political and economic
pressures will be understood and acted on. Closer

N Comments  of Co@ssioner  Ervin S. Duggaq “FCC Tentatively Chooses Non-profit Organization ~Oposing LEO Siitellk sCXVlCf3  to
Aid Developing Country Volunteer Programs to Receive First Pioneer’s Licensing Preference, ’ Telecommwican”ons Reports, Jan. 20, 1992.
Comments of Commissioner James Quello at the August 5, 1992 meeting of the Federal Communications Commission.

25 Footnotes to the inte~tio~’rableof Frequency Allocations, just  like the footnote you are r=ding, tierdesctibeor limit tie allocations
Listed in the table. They are designated by number and letter-731X (see figure 1-1, which shows a sample page horn the international lhble
of Frequency Allocations, including how footnotes are presented). Footnotes are used for a variety of purposes, including to specify power
levels, reference relevant resolutions, and allocate additional services. As noted, footnotes are also used by a country (or countries) to preserve
some measure of national sovereignty when they disagree with the allocations that were made internationally. These country footnotes can make
alternative or additional allocations or can limit operations within those countries.
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cooperation with high-ranking foreign government
officials may enhance the ability to achieve
compromises acceptable to all sides.

9 The Rise of the Private Sector
INTERNATIONAL AND WARC ISSUES

As the forces of privatization and liberalization
sweep through the world’s telecommunication
and radiocommunication industries, the number
and influence of private sector interests and user
groups are growing. This rise has the potential to
alter the ways in which radiocommunication
policies are determined internationally by bring-
ing telecommunications system operators, manu-
facturers, and users more directly into the process.
However, the increasing role of the private sector
in international telecommunications regulation
and negotiations may pose a threat to interna-
tional structures and institutions such as the ITU.
Historically, the ITU has been primarily an
intergovernmental organization, bringing together
the nations of the world in order to harmonize
telecommunication and radiocommunication pol-
icies and coordinate international usage. With the
rise of transnational telecommunication fins,
however, and the demise of the government-
controlled PTTs, control of the world’s tele- and
radiocommunications networks and policies is
increasingly being influenced by the private
sector.

As a result, the focus of world telecommunica-
tion and radiocommunication policymaking could
shift. The structures and processes that were set
up to accommodate intergovernmental negotia-
tions may prove inadequate for private sector
needs. Recognizing this, the ITU is attempting to
open its activities more to the private sector. If its
efforts succeed, it may survive as a new, more
industry-oriented ITU. However, if its processes
and structures begin to be seen by the private

sector as too slow, or too political, or even
irrelevant, some or all of the ITUs functions
could increasingly be bypassed.

The rise of the translational corporation poses
challenges to both domestic and international
WARC preparations and negotiations, although
the extent to which this is a serious problem is still
unclear. Often such companies have branches or
subsidiaries in many countries. In the prepara-
tions for world radiocommunication  conferences,
it is possible that representatives of these compa-
nies will pursue proposals that favor their home
country or their company over best interests of the
country in which
they work. In the
United States,
with its open
(FCC) prepara-
tion process, this
is a serious con-
cern. Foreign-
based or foreign-
owned companies
doing business in
the United States
may seek to in-
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United States

spectrum

policymakers.

fluence U.S. spectrum policy through their U.S.
subsidiaries or partners in ways that favor them or
their countries.26

The multinational character of these companies
is felt at the WARCs as well. In recent years, as
the international trend to privatization and liberal-
ization has advanced, more and more members of
private companies have been serving on other
nations’ WARC delegations. This trend contin-
ued at WARC-92, and promises to accelerate in
the future as ITU activities are increasingly
opened to private sector participation. Some
companies, in fact, may actually have representa-
tives on several different delegations27—raising

26 b WARC.92 prepmatiom, questions of foreign ownership and the influence that it might have on U.S. policymaking were I-tied  iII
comection  with two LEOS firms-Starsys, Inc., which has ties to the French Governmen~  and I-oral, which is 49 percent owned by foreign
companies (see chapter 2).

z? Motorola, for example, had representatives on several delegations, including the U-nited States, Canad% France, md Australia.
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the possibility at least that in international fora
such as ITU conferences and meetings, these
companies may (surreptitiously) choose to pursue
strategies that protect or promote the company’s
best interests, but do not support and may actually
undercut the efforts of the governments on whose
delegations they serve.

DOMESTIC ISSUES
The ramifications of this rise internationally

are far-reaching, but the United States, with its
active private sector and more democratic policy
processes, could be affected more than other
countries. 28 The role of the U.S. private sector in
international telecommunication matters is unique
in a foreign policy setting. Due to the historical
development of the telecommunication industry
in this country (private, not government-owned),
and the high degree of expertise private sector
representatives have developed in international
radiocommunication matters, they play a much
more active and involved role in foreign (telecom-
munication) policy than companies in other
industries .29

During the preparations for WARC-92 and at
the conference, for example, private sector repre-
sentatives were very active in the development of
U.S. proposals and in lobbying for U.S. positions
at the conference. Generally, government and
industry delegates believe these efforts were
important in achieving positive outcomes for the
United States. In the case of big and little LEOS,
several delegates credited much of the success of
the U.S. proposals to the work of the LEOS
private sector proponents supported by the gov-
ernment. Ambassador Baran encouraged the wide

participation of the U.S. private sector in order to
demonstrate to foreign delegates that the United
States was serious about its various proposals and
that the proposals enjoyed broad industry back-
ing.

The private sector will also be intimately
involved in implementing the decisions of WARC-
92. U.S. companies planning to operate in foreign
countries, for example, will have to develop a
knowledge base of the various stakeholders and
regulations in those countries in order to negotiate
for foreign licenses. The knowledge gained in this
process could form an important foundation for
planning and strategy as the United States pre-
pares for future conferences.

The extensive involvement of the U.S. private
sector in international radiocommunication poli-
cymaking has benefits and disadvantages. The
primary benefits flow from the expertise industry
representatives have developed. In many cases
this experience was gained from previous service
in the Federal Government. This relation fosters
a closer sense of collegiality among Government
and nongovernment representatives that pro-
motes greater cooperation and better decision-
making. In this way, the private sector supple-
ments the government’s own expertise, enabling
the best and brightest of American radiocommu-
nication experts to contribute to developing
policies and positions.

The downside of this involvement is that
private sector individuals represent the interests
of their company, and in some cases, these
interests may conflict with the greater interests of
the United States.30 On an individual level it is

Z8 Reco@fig  the fipor~ce  of this mStruCturingfOrArnaican  companies, the State Department organized a private sector ITU Task  Force

to develop recommendations on how the United States should approach the special plenipotentiary. The fuml recommendations of this group
were submitted to the State Department in December 1992.

29 h E~ow espwially,  he tel~communications service  providers have historically been public institutions-P’ITs.  In effeCt  there were no
private sector service providers, although manufacturers of equipment have been privately owned.

30 ~s i5 one remorl  co~ict  of interest disclosures were required fiorn  W U.S. delegates.
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often difficult to balance the two. For official
WARC delegates, this tension can be especially
trying because delegates formally represent the
United States, and they may have to support U.S.
positions that they and their companies do not
endorse and actively argued against in the past.
Several delegates to WARC-92 reported feeling
torn on various issues. In cases such as these, a
danger exists that an individual may work more
for his/her own interests and not support (or
actually undermine) official U.S. positions. Iso-
lated instances have occurred in past conferences,
and infighting between the big LEOS proponents
was evident at WARC-92, but, by and large,
government representatives and delegation lead-
ers report that the private sector delegates were
relatively well-behaved at WARC-92.

More problematic is unofficial private sector
involvement at the conferences. Past practice has
allowed governments to let individuals from both
the government and industry participate in the
work of the conferences as ‘‘observers’ or
‘‘support staff. At WARC-92, such designations
were granted to a large number of people from the
U.S. private sector. Again this practice has both
good and bad effects. The primary advantage is
that more people increases lobbying strength to
support U.S. positions, gauge foreign delegates
reactions, and simply get work done. WARC
observers from both the government and the
private sector credit a strong industry presence
with helping U.S. positions get adopted. How-
ever, some delegates to WARC-92 (both U.S. and
foreign) and others who attended WARC-92 have
charged that lobbying was sometimes too aggres-
sive or heavy-handed. Motorola, for example, had
a contingent of representatives in Torremolinos
estimated at over 30 people (all but one of whom
was not part of the official delegation). Too large

a group of “observers’ can easily become
overbearing and make foreign delegates feel
dominated. In some cases, these industry repre-

sentatives, who are not formal delegates and are
less subject to formal control by the delegation
leadership, can be overzealous-becoming, as
one observer put it, “their own worst enemy. ”
Perhaps more than in the past, setting rules of
conduct early in the process and maintaining tight
control over the number and (to the extent
possible) the actions of unofficial delegates will
be important.

Participation by private sector companies also
leads to questions of equity. Large corporations
can afford to send sizable groups of their employ-
ees to international meetings such as a WARC.
Smaller companies, however, have no such op-
tion. In many cases, they hire an outside consultant/
lawyer to represent them in the preparation work
and at the conference. Disproportionate represen-
tation such as this may give an unfair advantage
to those companies well-heeled enough to partici-
pate,

Finally, the direct and critical involvement of
the private sector in sensitive international nego-
tiations raises a number of important questions for
U.S. policymakers. Fundamentally, who’s in
charge? At what point does the U.S. Government
lose control of foreign policy? How much latitude
should private sector delegates have at confer-
ences? Should private companies take such an
aggressive role? In such an environment, com-
panies may feel free to cut “deals” with foreign
countries in order to advance their own interests.
In some cases, such arrangements may help
further the policy objectives of the United States,
but should such actions be condoned? In an era of
translational corporations that owe less and less
allegiance to any national government, there is no
guarantee that private interests will always match
U.S. public policy or foreign policy objectives.
Aside from questions of legality, such actions
could undercut the sovereign power of the U.S.
Government to negotiate international agree-
ments.
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IMPLICATIONS FOR U.S. POLICY AND
TECHNOLOGY DEVELOPMENT

The lessons of WARC-92 and the implementa-
tion of its outcomes cannot be analyzed in
isolation from the larger context of U.S. radio-
communication policymaking. That context is
characterized by a divided government structure,
a strong and involved private sector, and a
philosophical commitment to market-driven pol-
icy development. The proposals that the United

The lessons of
WARC-92 cannot be
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from the larger

context of U. S.

radiocommunication

policymaking.

States adopted for
WARC-92, and
the manner in
which the deci-
sions made at the
conference will
be implemented
domestically, are
a product of these
forces.

OTA has pre-
viously analyzed

the divided structure of U.S. radiocommunication
policymaking and the problems that it causes in
the WARC preparation process.31 That analysis
led to the conclusion that the fragmentation of
U.S. radiocommunication policymaking, lacking
clear long-term policy guidelines or vision, led to
radiocommunication policies that were often
reactive and lacking focus. And while this struc-
ture may have worked adequately for isolated
issues or specifically-defmed topics such as
WARC-92, it works less well for developing
long-term and/or broader radiocommunication
policy initiatives.

Looking beyond WARC-92, although senior
policymakers increasingly recognize the impor-
tance of the international dimensions to radio-
communication policy and more effective plan-

ning, it is possible that philosophical, structural,
procedural, and institutional inertia may inhibit
creative policy development and prevent the
United States from aggressively moving ahead in
radio technology policy development. Even with
a change in Administrations, which may bring
more focused direction and leadership to U.S.
radiocommunication policy development, struc-
tural and procedural problems will continue to
exist, and ideological changes at the top levels of
the government may take some time to falter down
to career spectrum managers. Established institu-
tional cultures and beliefs, and uncertainty over
how much the spectrum can and should be
planned, could make the implementation of any
new vision difficult.

B Refining the Market Approach to
Spectrum Policy

In place of focused forward-looking policy
leadership by the Federal Government, the United
States has relied almost solely on market forces to
guide the development of radiocomrnunication
services and technologies in this country .32 And
while market mechanisms do have advantages in
technology development, there are dangers in
relying too heavily on such an approach. Over-
reliance on market mechanisms, combined with
the divided nature of U.S. radio spectrum man-
agement and a lack of forward-looking action on
the part of Federal policymakers, has led to a drift
in international radiocommunication policy that
could consign the United States to being a
second-rate radiocommunication power.

Historically, the United States has based its
approach to telecommunication development on
a philosophical/ideological model that identifies
“the market” as the best driver of technological

31 o’K& WMC.W,  op. cit., footnote 1.

3Z NTIA,  op. cit., footnote 3.
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Radio astronomers use large dish-shaped antennas, such as this one in Puerto Rico, to help them explore the
Universe. These antennas must often be several hundred feet in diameter in order to pull in the faintest radio waves
from distant galaxies.

progress.
33 34 According to this approach, market

mechanisms provide maximum flexibility to in-
dustry to develop and sell products and services
that meet consumer/user demands. Similarly,
government spectrum managers believe that a
priori planning of radiocommunication services
would lead to inefficient use of the spectrum by
committing frequencies to technologies and serv-
ices that may not succeed in the long-run.
Proponents of a market approach point to U.S.
leadership in many areas of radiocommunication
technology and the highly developed state of U.S.
radiocommunication systems (compared with other
countries) as proof that the market-based ap-

proach should be the preferred model for technol-
ogy development.

PROCESSES OF MARKET-BASED
POLICYMAKING

In practice, the market model affects the
development of radiocommunication policy on at
least two levels. At the broadest level, the market
is called on to determine what technologies and
services should be developed, how much spec-
trum should be allocated to them, and in what
bands. This approach to policymaking and spec-
trum allocation suffers from several flaws. First,
the market can only sort effectively and effi-

SJ For one view of tie difference between market-driven and technology-driven approaches to telecommunications, see Barbara  J. F~~
and D. Mike Maxwell, ‘‘Market-Based Public Policy, ’ Telephony, June 15, 1992 p. 80.

34 Not wi~~d~g  ~ffo~ bY he FCC in he e~lY 1970s to create spec~ reserves for l~d mobd~ te&mlO@eS. For a brief hktOry Of

these actions, see Federal Communications Commission, In the Matter of Redevelopment of Spectrum to Encourage Innovation in the Use of
New Telecommunications Technologies, 7 FCC Rcd No. 4, Feb. 7, 1992.
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ciently between competing commercial uses, or
uses that can be reduced to dollar figures. It
cannot adequately judge between a commercial
system, for example, and a radiocommunication
service that serves larger social goods or goals,
such as public diplomacy or radio astronomy—
where few or no direct monetary benefits may
accrue. In cases such as these, public policy must
step in to fill the void left by a market approach.
Policymakers must decide how to strike the
balance between the important social functions
filled by radiocommunications-public safety,
defense, diplomacy, and scientific research-and
(new) commercial systems that could potentially
improve U.S. competitiveness in radiocommuni-
cations, create jobs, and improve our balance of
trade.

Determining g the “public good’ in this new era
of wireless communication will be increasingly
difficult. Many different players in the govern-
ment and industry need the radio spectrum to
carry out their missions and provide services to
the public. Domestic policy battles over spectrum
use will intensify as the Nation’s airwaves
become increasingly congested—pitting the pri-
vate sector against the government, different
domestic radio industries against each other, and
various Federal Government users against each
other. For example, the use of radio frequencies to
provide safety and navigation services to mari-
time and aeronautical users is a vital public
interest use of the spectrum, but it is not particu-
larly glamorous. The importance of such uses can
sometimes get lost in the enthusiasm for new
consumer technologies. In these battles, the
legitimate interests of the existing users of the
spectrum must be balanced against the potential
benefits to consumers and advantages to intern-
ational competitiveness that new technologies

could bring. Too often, as policy is determined
now, such evaluations-based on a comprehen-
sive assessment of the benefits and disadvantages
of each competing user—are not made.

Second, what is “the market’ and who defines
it? Presumably the market is perceived user
demand for a product or service. Unfortunately,
this demand is usually measured and reported on
by the very companies that wish to serve it—they
have an obvious motive in making the proposed
service seem as popular and desirable as possible.
As a result, the marketing projections made by
these potential providers may be overestimated.
The widely varying estimates of the market for
satellite-delivered phone services indicate the
subjective nature of this approach. Allowing the
private sector to dictate radiocommunication
policy through its definition of market demand
may skew the policy development process in
ways that benefit companies at the expense of
consumers or the long-term development of a
coherent radiocommunication policy designed to
serve public needs.35

Because of the difficulties in identifying “suc-
cessful” technologies, opponents of greater Fed-
eral Government involvement in technology de-
velopment (industrial policy) believe that the
government should not be put in the position of
picking specific technology winners” and ‘los-
e r s . Rather, they argue that the government
should support any and all radio-based technolo-
gies that contribute to an agreed-upon framework
of policy goals for radiocommunications devel-
opment. Such policy goals and objectives, how-
ever, like the concept of universal service in
telephony, cannot be set or achieved by market
forces alone.

Furthermore, some analysts, in fact, argue that
the U.S. approach to telecommunication technol-

35 some @ysts~emorebl~t:  “Thepubfichbeexlk  gely shutout of the communications pOliCYprOOXS. Although the Communications
Act of 1934 mandates that all actions implementing it be based on determina tions that they are in ‘the public interest’  the FCC has viewed
the public as nothing more than customers. It has let those who sell services to the public decide what is best for them.” Nolan Bowie, Angeta
J. Campbelt,  and Andrew Jay Schwartzmaq ‘‘Telecommunications, ‘‘ in Mark Gree~  (cd.), Changing America: Blueprints for the New
Administration (New Ycrk: Newmarket Press, 1993), pp. 604-615.



Chapter l--Summary and Findings I 33

ogy development is often not market-, but technology-
driven. “If you build it they will come” still
seems to be the dominant theme in U.S. telecom-
munications technology development.

Although the current [industry] language sug-
gests a market model, the actions continue to
focus on a technological one. This confusion has
brought the industry to its present impasse. More
than anything else, this impasse is characterized
by effort after effort to develop ‘‘market-driven”
products, only to have the products repeatedly fail
in market trials.

Why is this happening? The industry has
carefully identified products customers could
use. . . The answer lies in understanding how
paradigms affect actions. . . if their [companies’]
vision is limited by a focus on technology, if their
insight is bounded by a commitment to specific
products, they may see only what technology can
do for customers rather than learning what
customers need technology to do for them.36

The reason for this continued reliance on technol-
ogy has been attributed to the fact that “all too
often, the people who invent and design new
technologies are not the ones who debate and
think through their social, economic, and policy
implications. 37 In other words, technology is
often developed by engineers who concentrate on
solving technical problems, but give less thought
to how (or even if) the technology systems they
have developed will really be used. Given this
historical focus, letting the market decide, when
the market is defined by the companies trying to
serve it, is not necessarily a sound basis for
determining public policy or the public good.
More specifically, in the development of WARC
proposals, the dictates of an as-yet-unspecified
market demand should not be uncritically ac-
cepted or given undue weight in the preparation
process. Noncommercial systems that serve im-

portant public (safety) communication needs
must be fairly considered and equally strongly
advocated. Government regulators and analysts
must play this role.

Some analysts have likened the change that
needs to occur in telecommunications policy with
the change in paradigm from an industrial econ-
omy to an information economy—with a change
in focus from industry to public interest needs.
Congress has an important role to play in moving
U.S. telecommunication policymaking into the
21st century. Today, legislation is often

. , . designed from art industrial age perspective to
protect industrial age players. They represent
sellouts to special interest groups rather than the
responsible leadership needed in these econom-
ically turbulent times.38

More forward-
looking leader-
ship from the The dominant
Congress could
push U.S. spec- theme in U.S.

trum managers to telecommunications
consider more technology
carefully the development still
long-range im-
pacts of their de- seems to be

cisions on all of “if you build it they
American soci- will come. ”
ety, and take a
broader, more comprehensive approach to evalu-
ating the public good.

The second means by which the market con-
trols radiocommunication policy is just as impor-
tant. Once a market decision has been made
regarding which services are most needed, the
market is then called on to sort out competing
systems, standards, and companies. Unfortu-
nately, the market is fickle, and acts according to

36 B~bara  J. Fti and D. M&e wwe]l,  “Re-g the TeIecom  Field of Dreams,” Telephony, MM. 9, 1992, p. 50.

37 D. L~& &xia,  remar~  &fore  tie  AXMNMI  Conference of the Public Radio Program Directors ASSOCMO% Philadelphia% PA, Sept. 17,
1992.

38 Btibm J. F- and D. M.&e  Maxwell, op. cit., footnote 36.



34 I The 1992 World Administrative Radio Conference: Technology and Policy Implications

economics-it does not necessarily take into
account important social or political goals.

Finally, the market does not always work. In
the standards-setting arena, there are many exam-
ples when market forces have failed, including
AM stereo and digital cellular telephone.39 In
these cases, the failure of the market to quickly
converge on a standard held up the development
and deployment of the most advanced technolo-
gies. In an era of rapid technology developments,

waiting for the

~ ‘arket ‘0  ‘ e t

R
standards and sort

elying solely out winners and
on the market losers could leave

undermines

effective strategic

the United States
behind its inter-
national compe-

planning. 1 titers in advanced
I wireless applica-

tions.40 During
the preparations for WARC-92, for example,
private sector stakeholders often complained
about the lack of government leadership and
guidance in developing positions.

EFFECTS OF A MARKET-BASED APPROACH
From a policymaking perspective, U.S. reli-

ance on market forces at both levels has several
undesirable effects. First, there is a philosophical
commitment in this country to the democratic
ideal where proponents and opponents come
together in a neutral forum to debate the merits of
an idea and arrive at a reasoned conclusion or
decision. This is a forum where information flows

freely, and the technical merits of a technology
should decide its fate-win or lose. However, in
reality, the picture is more complicated. In cases
where the economic stakes reach into the billions
of dollars, companies will look for any means to
discredit their competitors and politics often
enters the equation (witness the political over-
tones to almost every major decision the FCC
makes). If the market were a level playing field,
all rivals could compete evenly. However, in this
debate, all parties are not equal. Larger compa-
nies, with more resources and better political
connections and clout, can often gain an ‘unfair’
advantage. As a result, the market is not allowed
to function normally. It becomes hostage to the
various political and legal machinations indus-
tries use to either protect themselves (as in the
case of personal communication services) or to
promote themselves (as in the case of LEOS). The
market sometimes has less to do with deciding
outcomes than the political considerations that
have come to the fore with the rise of the
(economic stakes of these) new technologies.

Relying solely on market forces to determine
spectrum policy also undermines effective strate-
gic planning and could decrease the long-term
competitiveness of the United States in new
radiocommunication services. Indicative of the
lack of strategic focus in radiocommunication
policymaking, no effective governmentwide mech-
anism exists for comparing and evaluating radio
technologies and services as a basis for public
policy decisions. The FCC, through its public
comment processes, does try to make these kinds
of analyses, but it only controls the private sector

w ~eFCC ~s now ken m~&ted t. set a s~tid form stereo. Telecommunications Authorization Act of 1992, fiblic ~w 102-538,

Oct. 27, 1992.
a A ~g~g qumhon from ~e WMC.92  p~p~atio~  process, and one that tiers debate in the stidwds-set@ ~em for new

technologies, is at what point should positions (and standards) be set. By waiting for the market to decide (determine a standard) the United
States could lose any competitive advantage it might have. Waiting also makes it very dfilcuh  to push U.S. proposals and policies abroad, when
they have not been set. Such disputes were highly evident in the preparation for the ‘l%e Inter-American ‘Mecomrnunications  Conference
(cITEL) WARC-92  preparation meeting held in Washington DC. Would the United States be better served by adopting a decision early and
getting a potentiat  jump on the competition? On the other hand, locking in a position too early could jeopardize effective negotiation-if U.S.
representatives did not have the flexibility to modify their stances-just as setting a standard too early can lock in technology that is not the
optimum. For a more complete discussion of the policy issues surrounding standards setting, see U.S. Congress, OffIce of Technology
Assessment, G106u1 Stanahrds:  Building lllocks~or  theFucure,TCT-512 (Washington, DC: U.S. Government Printing Offtce, March 1992).



Chapter l-Summary and Findings I 35

use of the spectrum. There is no open, effective
way to compare government and nongovernment
spectrum use. WARC-92 was, in large part, a
struggle for spectrum between emerging wireless
technologies and services and established radio
frequency users. For several reasons—lack of
objective sources, lack of FCC staff resources,
pressures imposed by the shortness of WARC-92
preparation time, secrecy of government data,
lack of experience and data on new services—
open evaluations of the public interest benefits
and/or disadvantages of competing radio services
were never made.

The foremost example of this lack of process
was the competition for the coveted frequencies
in the L-band. The Federal Government and
major aircraft manufacturers use the lower por-
tion of this band (1435-1525 MHz) for aircraft
and weapons testing. Because these activities are
classified, however, the FCC claims it was unable
to determine exactly how the government and its
contractors use the band-i. e., what frequencies,
what times of day, what geographic locations.
The government was never forced to fully explain
its use of the band.41 The private sector, because
of the favorable transmission characteristics of
the band, wanted to use this spectrum for mobile
satellite services or digital audio broadcasting
satellite services. While a comparison was appar-
ently made between the existing uses of the band
and the potential revenues, technological gains,
and competitive benefits that could be realized by
reallocating the band for BSS-Sound, it is un-
known what factors were used in the comparison
or how they were valued.

Finally, the reliance on private industry to
identify future spectrum needs obscures the
second-order effects of new systems and services.
Assuming frequencies are granted, what real
benefits will the United States realize? Many of
the new systems and services tout their benefits to
American competitiveness. Such claims need to

be examined closely. Will the equipment needed
for these new services be produced in the United
States? Indications are that some will not be.
Little LEOS service providers, for example,
report being disappointed with the response of
U.S. manufacturers to this potentially lucrative
new area. More importantly, for a system to
succeed globally, it will need to attract support
(and funding) from a variety of foreign sources,
both government and private sector—global sys-
tems will require global partners to succeed.
Launches may not be on American rockets, and
much of the other equipment for the systems may
not be produced in American factories. The real
benefits to American competitiveness may come
only in enhancing the U.S. reputation as the
world’s premier provider of satellite services, and
laying the foundation for future advances in
global satellite markets.

Overall, relying on the power of the U.S.
radiocommunication market alone would be a
mistake. The emerging markets of Europe and
Asia will challenge U.S. claims to being the
world’s preeminent technology developer and
consumer. Crea-
tive and aggres- /
sive policymak-
ing, taking ad-
vantage of mar-
ket forces, is
needed to en-
sure the com-
petitiveness and
leadership of the
United States in
world radiocom-

Creative and

aggressive

policymaking is

needed to ensure

United States

competitiveness

in world

radiocommunication
munication mar-
kets. Without

I markets.

such leadership, the United States will continue to
rely on its private sector to set the direction for
U.S. radiocommunication policy. Industry, how-
ever, needs the guidance and partnership of

41 Gove~ent  SPc~ m~gem dispute this view.  They  contend that they made all necessary information available to the FCC for review.

However, what information was actually provided, its accuracy and completeness, is unclear.
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government planners to make the United States a
strong, coherent presence in international radio-
communication policymaking and markets. A
more aggressive policy process is needed to bring
leadership, direction, and coherence to U.S. inter-
national radiocommunication policymaking.

9 Improvements in Long-Range Planning
As a result of the historical reliance on market

forces and the lack of Federal Government
leadership in spectrum policy development, long-
term planning for future uses of the radio fre-
quency spectrum and coordination of spectrum
policy (including priority-setting) are inadequate.
For example, although U.S. proposals for WARC-
92 were developed in a timely fashion, it is less
clear how well, if at all, these proposals (and the

policy directions

~ theY imPIY) fit

L ong-term radio

frequency spectrum

planning and
coordination of

spectrum policies

are inadequate.

into long-range
policy goals or
even if such long-
range goals have
been considered.
Preparing WARC
proposals and
positions is not
equivalent to de-

veloping long-term policy (even if WARC nego-
tiating strategies are carried out over long periods
of time), and it is unclear if such an essentially ad
hoc approach can meet long-term needs. A more
regular ITU schedule for future conferences will
increase pressures to develop more coherent U.S.
policymaking initiatives, and force both the
government and the private sector to consider

long-term goals in a more clearly defined and
focused way.42

OTA has argued in the past that a reliance on
market forces and a lack of government and
private sector foresight in planning for future
radiocommunication services will hurt the U.S.
ability to compete internationally .43 OTA contin-
ues to believe that between a purely market-based
approach to spectrum management and an overly
centralized approach to planning, there is a
middle ground of creative, aggressive planning
and policymaking that will enable the United
States to compete more effectively in the new
technologies and services that are being devel-
oped. 44

However, developing a practical approach to
spectrum planning will be challenging. A number
of analysts in both the government and the private
sector have noted the difficulties in planning
spectrum. First, planning for needs and technolo-
gies that do not yet exist is nearly impossible, and
would not necessarily lead to efficient use of” the
spectrum. The tradeoffs between encouraging
efficiency and promoting the development of new
technologies must be carefully weighed as a part
of determining future radiocommunication pol-
icy. It may be possible to craft policies and
regulatory efforts that encourage both, but it will
be necessary to carefully balance the needs for
efficiency with the demand for new technologies
and services. Second, even if spectrum is more
concretely planned, this does not guarantee that a
market for the planned service will actually
develop or that the services/systems planned will
become economically viable. The 12-GHz band
of frequencies, for example, has been planned for
several years to provide direct broadcast televi-

4Z NTIA m men steps in this dh~tion  with its proc- on future spectrum requirements, as has the State Department with its task force
on U.S. reactions to changes in ITU. See U.S. Department of Commerce, National lklecommunications and Information A&mm“ “Stratiom
‘‘Current and Future Requirements for the Use of Radio Frequencies in the United States,” Notice of Inquiry, Docket 920532-2132, June 1,
1992.

43 O’IA, WARC.!M,  op. cit., footnote 1.

44 A s- concept has been called a “progressive” approach to telecommunications regulation. See Steven R. Rivkin and Jeremy D.
Rosner,  “Shortcut to the Information Superhighway: A Progressive Plan to Speed the lklecommunications  Revolution” Future Choices,
August 1992.



sion services from satellites. Despite the fact that
such services were frost proposed in the early
1980s, they are only now beginning to be
implemented, and their eventual success is far
from certain.

One of the fundamental reasons for the lack of
a clearly defined vision/framework to guide U.S.
radiocommunication policy development is the
divided responsibility for policymaking in the
United States. The FCC and NTIA have not
worked cooperatively to build such a view or
framework. Recognizing these problems and the
importance of radiocommunications, in recent
years U.S. policymakers at higher levels have
begun to pay greater attention to spectrum poli-
cymaking.

The executive branch has taken the lead in
revitalizing spectrum planning. NTIA recently
issued a Notice of Inquiry requesting comments
and information on ‘‘Current and Future Require-
ments for the Use of Radio Frequencies in the
United States, ”45 In the Notice, NTIA notes
clearly the importance of improved planning of
the spectrum resource:

. . . planning helps ensure that adequate spectrum
will continue to be available for public safety
needs, other non-commercial uses such as
amateur radio and scientific research, and local,
state, and federal government uses, Moreover,
improved planning is essential for the U.S.
government to represent effectively the interests
of all U.S. spectrum users in international spec-
trum negotiations. Such planning is especially
important to permit the presentation of consistent
policies in such forums as the new series of
biennial World Administrative Radio Confer-
ences recommended by the High Level Commit-
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tee of the International Telecommunication Union
( m ) .

In its comments on NTIA’s proceeding, Motorola
notes further that ‘‘this explosive growth of new
mobile communications services, driven by tech-
nological advances and consumer demand, will
lead to a serious shortage of spectrum absent
sound spectrum planning. ”46

Unfortunately, these efforts have not yet been
matched by the FCC. Critics accuse the Commis-
sion of doing little more than reacting to technol-
ogy developments. It responds to applications and
petitions, but has shown a notable lack of
aggressiveness or foresight in helping to advance
the development of radio technologies. Numer-
ous observers have commented that the FCC will
not act until someone forces it to by filing a
petition for change. Despite a historical lack of
planning at the FCC, however, there are signs that
things could be different. The FCC has taken an
aggressive (ironically, some say too aggressive)
approach to developing standards and an imple-
mentation schedule for HDTV. The FCC’s Office
of Plans and Policies has written studies on the
future of fiber optics and the broadcasting indus-
try. 47 In early 1992, the FCC proposed the
creation of a ‘‘spectrum reserve in order to
promote the development of new radiocommuni-
cation technologies and services.48 Aside from
the political problems encountered by the plan,
the FCC’s efforts at least represent an effort to
spur future development.

In terms of international spectrum planning and
policymaking, the National Aeronautics and Space
Administration (NASA) and the international
Space Frequency Coordination Group (SFCG)

45 ~, op. cit., fOOmOte g.

46 comen~  of Motoro~, ~c., ~ me ~tter of “c~~t ad fifie Req&m~~ for tie IJw of Radio Frequencies k the United Stitt X,”

op. cit., footnote 34, p. 4.
47 Ro&fl M. pepper,  Through  the~oking  GIa$S:  IntegratedBroad&  ndNe~orks,  Regulato~  Po[icy affdz~ti~tionalc~nge  (W&jhhl@On

DC: Federat  Communications Comrnis sio% November 1988); Florence Setzer and Jonathan Levy, Broadcast Television in a A@tichannel
Marke@ace  (Washingto~ DC: Federal Communications Commission, April 1991).

48 F~er~ com~titiom  co~ssioq  ‘‘R~~elopment of spec~ to ~co~age bovation in &e use of New ~]~omm~catiom

Technologies, ” Notice of Proposed Rulemaking,  ET Docket 92-9, 7 FCC Rcd No. 4, Feb. 7, 1992.
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may provide a model of plannin g for future
spectrum needs. The SFCG (see chapter 2) is
composed of space agencies from all over the
world. This group identifies the future needs of
space operations and research, and develops
consensus among member countries, on a contin-
ual basis, on how best to meet those needs.
Because of the long lead times to get large-scale
space operations and missions into space, this

Despite the

increasing

importance of

telecommunications

in world and

domestic economies,

no action has been

taken to unify

United States

telecommunications

policy.

group has to think
of their spectrum
requirements in
the long term and
then develop in-
ternational agree-
ments to get what
they need. In the
United States, for
example, NASA
was a strong
driver pushing
the United States
to become more
involved with and
to support what
turned out to be

WARC-92. As a result of the extensive pre-
negotiation done in the SFCG prior to WARC-92,
new allocations for space services were relatively
easy to agree to at the conference.

1 The Future: Protecting US.
Technological and Policy Leadership

As the United States moves into the 21st
century and wireless technologies and services
become an increasingly important part of the
overall telecommunications infrastructure of this

country, the timely development of appropriate
radiocommunication policies, both domestic and
international, becomes imperative. Many analysts
have identified the general problems and short-
comings of the presently divided structure of U.S.
telecommunications policymaking.49 As a subset
of overall telecommunications policy, spectrum
planning and management suffers from the same
problems. It is important to note, however, that
despite the increasing importance of telecommun-
ications in world and domestic economies and
the strategic and competitive benefits a strong
telecommunications policy represents, no action
has been taken to unify U.S. telecommunications
policy, although some efforts have been made to
improve long-term spectrum management.

The large number of radiocommunication tech-
nologies and services now being developed, and
the corresponding increase in the number and
influence of private sector interests, will place
increased emphasis on government and private
sector cooperation to prepare for future world
radiocommunication conferences, to carry out
cooperatively developed strategies at the confer-
ences, and to implement new domestic radiocom-
munication rules and regulations. There is a
significant amount of expertise in both the
government and the private sector that must be
tapped in creative ways to bring the benefits of
new technologies and services to American con-
sumers and to promote the competitive interests
of U.S. radiocommunication firms overseas.

Unfortunately, the United States has had no
vision or policy framework that could guide
spectrum development and that would ensure that
the spectrum resource is utilized in the public
interest and for the benefit of the Nation. Overall,

49 For a dixussion  of such issues, see Hew Geller, The Federal Structure for Telecommunications policy (WaShhgtOQ m: The Benton

Foundation 1989); U.S. Congress, Office of Twhnology  Assessmen4  Critical Connections: Communicatiomfor  the Future, OTA-CIT407
(Washington DC: U.S. Government Printing Office, January 1990); U.S. Congress, Office of ‘lkchnology  Assessment  The  1992 WorId
Administrative Radio Conference: Issues for U.S. International Spectrum Policy, OTA-BP-TCT-76 (Washingto~  DC: U.S. Government
Printing OffIce, November 1991); Michael F. Starr and David J. At.kiQ “The Department of Communications: A Plan and Policy fc]r the
Abolition of the Federal Communications Commission, ” Hastings Communications and Entertainment Law Journal, vol. 12, No. 2, titer
1989; and U.S. Department of Commerce, National lklecommunications  and Information Administration, U.S. Spectrum Management Policy:
Agenda for the Future, NTIA  Special Publication 91-23 (lVashington, DC: U.S. Government Printing Office, February 1991).
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the process of developing coordinated domestic
and international radiocommunication policy in
the United States is seriously lacking. Decisions
and policies are often reactive and not based on
long-term considerations. This situation is com-
pounded by the fact that there has not been one
decisionmaking authority that effectively arbi-
trated policy disputes between Federal agencies
in a timely manner; that made policy-level
decisions among competing agency missions and
requirements.50 The recent change in Administra-
tions may bring more focus and vision to U.S.
spectrum policy, but in any case, it is too soon to
gauge the impact anew perspective could have on
improving U.S. radiocommunication policymak-
ing, or the effectiveness of such an approach in the
face of stubborn institutional and structural barri-
ers.

The trends examined above and the issues and
implications outlined in chapter 2 demonstrate
the need for a comprehensive approach to spec-
trum management in this country, and the poten-
tial consequences to services and competitiveness
if such a policy framework is not adopted. Unless
institutional and structural changes are made, this
lack of policy guidance and planning will, in the
long term, reduce the U.S. leadership role in
international radiocommunication policymaking
and could erode the U.S. competitive position in
radio-based technologies and services.

OPTIONS FOR IMPROVING
U.S. POLICYMAKING

The choices for improving domestic and inter-
national U.S. radiocommunications policymak-
ing cover a broad range of approaches and
options. Many of the options discussed include
reorganizing the institutions and processes by
which international spectrum policy is made. Any
successful reorganization, however, must be based
on specific public policy goals that the reorgani-
zation is designed to achieve.51 A careful analysis
must also be made of the tradeoffs of reorganiza-
tion, including
those between ef-
ficiency, equity,
and political and
public accounta-
bility. 52 Reorgan-
izations based on
well-meaning,
but elusive con-
cepts—such as
improved econ-
omy, efficiency,
or public respon-

N0 single

decisionmaking

authority has

effectively arbitrated

policy disputes

between Federal

agencies in a timely

manner.

siveness—are not likely to be successful in the
absence of clearly defined goals.

At the broadest level of policy development,
presidential leadership may be effective for set-

m me director of tie office  of Management and Budget (OMB) is authorized to resolve appeals &tW&n agencies OVm Specifk Fed~al
Government frequency assignments, but this authority does not appear to extend to policy decisions or give OMB the right to decide matters
of policy such as which agency mission(s) should take precedence over others in matters of frequency allocation.

51 ~ a 1977 repo~ t. the Congess,  the Congressional Research Semice  noted that: ‘‘Reorganization itself cannot be a ‘value. ’ It receives
its normative content by absorption. A reorganization is ‘good’ or ‘bad’ depending upon the purposes the reorganization is designed to achieve.
Presumably, in the hierarchy of purposes, a reorganimtion  should be justified on the grounds that it is facilitating the achievement of a ‘higher
Pwse’  thaII that which is the purpose of the current org anizational stzucture.  It is the task of President Carter, as it was of his predecessors
and wiLl be of his successors, to develop a hierarchy of values so that the process of reorg anizationwithbe neither random nor counterproductive,
but will sexve a purpose which is both consistent and visible. Ronald C. Moe, Executive Branch Reorganization: An Overview, prepared by
the Congressional Research Semice  for the Committee on Governmental Affairs, U.S. Senate, committee print, March 1978, p. CRS-72. The
relationship of goals to institutional organiza tion is also discussed in U.S. Congrvss,  Oftlce of Technology Assessment, Critical Connections;
Contmunicationfor  the Furure, OTA-CIT-437 (Washington, DC: U.S. Government Printing Office, January 1990).

52 Craig Thomas, “Reorganizing Public Organiz.a tions: Alternatives, Objectives, and Evidence, ’ paper prepared for the Secretary of Energy
Advisory Board, U.S. Department of Energy, August 1992. This paper also notes the necessity of choosing between goals (“values”) “when
deciding whether and how to reorganize a public organization,’ and notes  the ‘‘profoundly political” mture of such decisions, p. 51.
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ting the general goals and policy framework that
will guide future radiocommunication policy.
Likewise, Administration initiatives may also be
able to improve specific aspects of the U.S.
radiocommunication policy process—through ex-
ecutive orders, for example. However, forceful
congressional action may also be needed to help
focus attention on the broad problems facing U.S.
spectrum managers and to develop priorities for
resolving those problems. The approaches and
options presented below give Congress a number
of ways to work with the Admini  stration in order
to bring about desired improvements or to exer-
cise more prominent leadership if the Administrat-
ion fails to act quickly and decisively in improv-
ing U.S. radiocommunication policy structures
and processes.

Depending on congressional interest and in-
volvement, three basic approaches are available
to reform the international radiocommunication
policy process, within which specific options are
presented. The three approaches represent a
progression from least to most complicated—
from short term solutions that could be implem-
ented in less than a year, through solutions that
could be developed over a 1 to 2 year span, and
finally to more long-term, systemic solutions,
which could take many years to enact. Each
approach has its own benefits and disadvantages
as outlined below. The options presented are not
meant to be exhaustive or exclusive, and many
different combinations of options are possible.
Figure 1-4 summarizes these approaches and
options, and figure 1-5 puts them in the context of
Congressional decisionmaking.

I Approach 1
Improvements in the U.S. policymaking proc-

ess must be made immediately to allow the
United States to most effectively respond and

adapt to rapid changes in radio technology and the
recent restructuring of the ITU. Over the course of
the next year, Congress could take several steps to
improve the U.S. radiocommunication policy
process in general and the WARC preparation
process specifically. Congressional action, by
targeting funding and focusing attention on key
aspects of the U.S. spectrum policymaking proc-
ess, would demonstrate commitment to and
leadership of U.S. radiocommunication policy,
and could encourage the development of more
focused policies by the agencies involved. Such
efforts could be made in concert with executive
branch efforts or in place of them if insufficient
interest or attention is forthcoming from the
White House. Implementation of these options
may also serve as a stimulus for further presiden-
tial action.

The first general approach would leave the
existing three-part radiocommunication pol-
icy structure and procedures intact, and allow
the FCC, NTIA, and State Department, as well
as the individual Federal agencies, to build on
improvements they have already instituted.
The FCC, for example, established the Office of
International Communications (OIC) in January
1990 to coordinate international policies. Driven
by the increasing importance of international
concerns in the FCC’s daily work, and supported
by former Chairman Alfred Sikes, OIC has
evolved into an important center of policy coordi-
nation in the FCC. Most of the experienced
international staff, however, still remain scattered
among the FCC’s various bureaus. As noted
above, the State Department has convened a task
force to examine changes in ITU structure and
possible U.S. responses. NTIA is engaged in a
long-term effort to improve its spectrum manage-
ment procedures vis-a-vis the private sector,53

53 me blucpfit  for ~ese activities  was first outlined by NTIA in early 1991, and many of the changes they identified hve been  put into
place. U.S. Department of Commerce, National Telecommunications and Information Administration% U.S. Spectrum Management Policy: An
Agendafor  the Future, NT’lA Special Publication 91-23 (Washington DC: U.S. Government Printing Off@ February 1991).
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and has begun a broad assessment of the long-
term spectrum needs of the United States.54

OPTION 1. Take no action, but closely monitor
the efforts noted above and the overall direction
and development of U.S. international radiocommu-
nication policy.

OPTION 2. Increase funding for existing agencies
and programs and tie it to improvements in the
radiocommunication policymaking process and/
or WARC preparation activities.

Targeted financial support for WARC prepa-
ration and spectrum policy planning activities
could encourage more forward-looking policies
and enable more thorough policy planning and
technical preparation for future radiocommunica-
tion conferences.

OPTION 3. Mandate the formulation of a long-
range spectrum plan.

If Congress believes that the executive branch
is not making sufficient progress toward develop-
ing a more comprehensive and focused approach
to international spectrum management, it could
also require long-range and strategic planning on
the part of all Federal agencies. This would force
the executive branch to develop priorities for
radiocommunication policy, and would also con-
tribute to the development of a broader spectrum
policy framework that would guide future poli-
cymaking efforts.

As the focal point of this effort, the FCC and
NTIA could be required to cooperate on develop-
ing a long-range plan that would address the
Nation’s spectrum needs, with revisions to the
plan submitted at regular intervals. In 1978,
Executive Order 12,046 required that such a plan
be developed, and although NTIA has produced
a series of long-range plans beginning in 1986,

these plans have largely been developed without
the cooperation of the FCC (as required) and even
at times without the participation of the Interde-
partment Radio Advisory Committee(IRAC).5556
In the recent legislation statutorily authorizing
NTIA, such a plan was listed as a function of
NTIA, but was not mandated.57 Making the
development of such a plan a required responsi-
bility of NTIA, subject to congressional review,
could hasten the development of more focused
policy.

This option would build on NTIA’s current
efforts to identify long-range spectrum needs, and
expand this activity to serve as the basis for the
development of a future integrated national spec-
trum plan. In order to bring the FCC more directly
into the process (and meeting the original lan-
guage of Executive Order 12,046), legislative
language could be inserted in FCC appropriations
to mandate formal FCC cooperation with the
NTIA effort. The effort could also be further
expanded to include all Federal Government
agencies with radio operations. In some cases,
such efforts may require the commitment of
additional resources, but such increases could be
minimal.

In order to accommodate the concerns of the
private sector, another possible vehicle for im-
proving the development of radiocommunication
policy and new radiocommunication technolo-
gies and services is to fund (jointly with industry,
perhaps) a radiocommunication equivalent of
Sematech. In that case, the Federal Government
funds a consortium of computer chipmakers to
promote research and development of chips and
promote U.S. competitiveness in the chip indus-
try. A similar arrangement for radiocommunica-
tion could have a variety of missions. It could
serve as a focal point for the development of radio

54 ~, op. cit., fOOmOte 3.

55 Exe~tive  order No. 12,046, reprinted in 1978 U.S. Code con~essiomd  C% ~‘ “strative News, 9685-9692.
S6 ~, op. cit., footnote 53, P. 176.

57 ~bfic ~w 102-538,  Oct. 27, 1992$
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Figure 1-4—Approaches and Options for Improving U.S. Radiocommunications  Policy
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Option 4
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Option 1

Establish a senior Interagency group
to resolve pollcy-level disputes between
agencies and between the Federal
Government and the prwate sector.

Option 2
Create a small Interagency group that
would coordinate and/or develop
mternatlonal  radlocommunlcatlon  policy.

Option 3
Formally establlsh  a separate agency
for developing and coordinating inter-
national radlocommunlcatlon policy.

[::::’,1The third and most radical approach to Improwng
U.S. radiocommumcatlon pohcymaklng
revolves restructuring or reorganizing all or part
of the existing domestic policy structure.

F;;;pii:;”cy E?;rn[g$i$cs$

KEY: CIP = Bureau of International Communications and Information Policy; FCC = Federal Communications Commission; NTIA  - National
Telecommunications and Information Administration.

SOURCE: Office of Technology Assessment, 1993.
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Figure 1-5-Decisions to Improve U.S. Spectrum Policymaking

1 ..— —– J

- . .  — J . . 1

I Approach 1, OptIon 1
-~

r — — J
v +

What can be done Immediately? 1 and/or
[

What long-term solutlons are available? I

~....— k- --1
APPROACH 1 I—— — J

I -----Any comblnat]on of OptIons 2-5
.— J

Later: Have these changes been effectwe?

I,. — . .— _ ~———– .
[-YES: END ~ [ NOi————k“

f

~-” APPROACH 2
_ &  <IF;

Is structural reorganization
‘ - - necessary?~... —. ——

I

I

[ -1---:,YES “ [NO+ i-.—....__-=
] ~------_ –.— L. ._–_._. ,

1 OptIon 3 ~ I OptIons 1, and/or 2Aor2B ~.—— — —. J

[

,— —-.  . ——  J

I
I Later: Have these changes been effective?

[- --- ‘
1

—1

YES: END
- J

— L  ——

1 NO }L– ——

APPROACH 3

Since this approach WIII
take many years to

accomplish, should intenm
Improvements be made?

Q L.
‘L-. — . - YES

L

. - !O - -
—. —>

~– ‘ .  .—

v — 7v--—.“~ ~–— I.
1. .-?Options 1,2, or 3 or

1.
OptIon 4.— .._

SOURCE: Office of Technology Assessment, 1993.



44 I The 1992 World Administrative Radio Conference: Technology and Policy Implications

technologies, focus private sector input into the
radiocommunication policy process, and provide
a forum for cooperative industry/government
policy development. Such an organization could
also serve as a clearinghouse for future world
radiocommunication conference preparations.

OPTION 4. Mandate improvements in government
and FCC collection of frequency use data, and
ensure that such data, where not vital to national
security, are made easily accessible to the public.58

Additionally, such data should be required to
be shared with relevant policymaking authorities
in order to reach informed decisions about future
WARC proposals and spectrum requirements. In
several cases during the preparation for WARC-
92, private sector and even some government
interests complained that they could not assess
some uses of particular spectrum bands because
the data either did not exist or were withheld.

OPTION 5. Establish an advisory commission to
evaluate the international spectrum policymaking
process.

Such a commission could be mandated to
identify any problems with the current U.S. policy
structure, recognizing the current state of flux in
the world’s telecommunications community, and
to recommend specific improvements (if needed)
in the structure and/or processes of U.S. interna-
tional spectrum policymaking. Such a commiss-
ion could be established in a number of different
ways. Congress, for example, could pass legisla-
tion to establish such a committee, with member-
ship to include individuals chosen by the Presi-
dent and assuring adequate representation for

Congress.59 The principle advantage of such a
commission would be to focus more high-level
attention on the processes of radiocommunication
policymaking and encourage greater congres-
sional and Administration (oversight of and)
involvement in goal-setting for U.S. international
spectrum policy. Another recent suggestion calls
on the president to establish a commission to
review overall U.S. communications policy and
make recommendations for updating it.60

The advantages and disadvantages of essen-
tially preserving the status quo mean continued
reliance on market mechanisms to make broad
policy decisions. This approach maintains an
ideological commitment to market-based deci-
sionmaking and ensures that the private sector has
maximum flexibility to quickly respond to both
new consumer demands and advances in technol-
ogy. However, as noted previously, too much
reliance on market forces reduces the amount and
quality of strategic planning that can be accom-
plished. In the face of increasingly fierce competi-
tion in global radiocommunications systems and
services from both Europe and Japan, such a
policy may inhibit U.S. ability to compete effec-
tively in world markets.

9 Approach 2
Although the options presented above could

contribute to the short-term improvement of the
development of U.S. international spectrum pol-
icy, more substantial changes may be required to
ensure that U.S. policies adequately reflect the
technological, economic, and political changes
now taking place in global radiocommunications
policymaking. Over the next year or two, Con-

58 ~A discuss=  OptiOIIS to improve access to frequency data in NTIA, U.S. Spectrum ~a?KIgettM?nt  policy, op. cit., foo~ote  53.

59 b 1966,  for example, Congress passed the “Marine Resources and Engineering Development Act” which directed the President to
establish a Commission on Marine Science, Engineering, and Resources. ‘II@ commission had 15 members, limited to 5 from the Federal
Gov ernmen~ and with Four members of Congress seining as advisors. ‘I%e legislation specifkd the duties of the commission and provided for
funding of its efforts. ‘The committee was part of a broader legislative approach to develop a “comprehensive, long-range, and coordinated
program in marine science. . . .“ Public Law 89-454, June 17, 1966.

@ “Br~~ Awtittig  R~ction  to Suggestion of Presidential commission  On communications,” Telecommunications Reports, Dec. 14,
1992.
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gress may want to consider additional procedural
and/or structural improvements that could im-
prove U.S. WARC preparations and the overall
policy development process. These medium-term
options represent the next step in a broader
evaluation of the efficacy of current U.S. methods
for determining international spectrum policy.

The context and timing of these changes is
crucially important. With world radiocommuni-
cation conferences scheduled to take place bien-
nially, the distinctions between general policy
development and WARC preparation will be-
come increasingly blurred and will, in fact, begin
to converge. A single focal point for integrating
these trends would help the United States to
develop and maintain a clear policy direction
throughout all its international radio negotiations
and meetings. NTIA, for example, proposed a
Joint Strategic Planning Council, which would
bring together the FCC and NTIA to coordinate
domestic spectrum management policies,61 An
important factor in forming such a group is to get
high-level support for its activities, and to ensure
the active and effective participation of private
sector interests.

The second approach to improving radio-
communication policy development would re-
tain the current division of responsibility for
domestic radiocommunication policymaking,
but create mechanisms that would facilitate
the coordination and/or development of inter-
national policy. Under this general approach,
several options for improving the coordination
and quality of radiocommunication policy exist.

OPTION 1. Establish a senior interagency group
that could resolve policy-level disputes between
agencies and between the Federal Government
and the private sector.

A possible model is the Senior Interagency
Group for telecommunications that was dis-

banded for budgetary reasons in the mid-1980s.62

This group would have the power to review the
spectrum uses of the various Federal agencies and
prioritize the agencies’ missions and future spec-
trum requirements. The group would also settle
disputes between industry and the Federal Gov-
ernment regarding conflicting proposals for spec-
trum use. In order to fairly represent all interests,
private sector membership in this group, as
observers at least, maybe required. Efforts would
have to be made to ensure the widest possible
participation from industry-not just the largest
or most well-established players.

OPTION 2. Create a small interagency group that
would coordinate WARC and/or international
radiocommunication policy.

This group could effectively complement the
Senior Interagency Group noted in Option 1, and
could probably be put together with a minimum
of additional funds, although this would require
further study. This solution was suggested by a
number of delegates and observers, and took
several different forms.

Option 2A. In its least complicated form such
a group would coordinate, but not subsume, the
activities of the FCC, NTIA, and the State
Department in preparation for world radiocom-
munication conferences. This group would focus
only on WARC preparation.

Option 2B. In order to ensure that WARC
proposals effectively reflect broader U.S. intern-
ational spectrum goals, the mandate of the group
discussed in Option 2A could be broadened to
include coordination not only of WARC positions
and proposals, but also the coordination of all of
international radiocommunication policy and in-
tegrating WARC preparations within an overall
policy framework.

Legislation, for example, could create (rees-
tablish) the Joint Long-Range Planning commit-
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tee, composed of representatives of both the FCC
and NTIA, that would meet on a regular basis, and
produce a report to Congress every year or two
years. This legislation would force the United
States to specifically develop goals and plans for
developing the radio spectrum resource and
radiocommunication systems, and could provide
a vehicle for Congress to participate in the
goal-setting for radiocommunications and to closely
monitor progress toward those goals.

OPTlON 3. Formally establish a separate agency
for developing and coordinating international
radiocommunication policy.

Essentially, the international radiocommunication
functions and staff of the FCC, NTIA and Bureau
of International Communications and Informa-
tion Policy (CIP) would be merged in one
agency.63 Domestic functions could be left intact.
Such an agency would combine technical and
policy expertise and, proponents believe, would
effectively unify U.S. international radiocommunica-
tions policymaking and streamline both the de-
velopment of policy and the WARC preparation
process. Such a singular focal point for intern-
ational radio policy could also improve the con-
duct of radiocommunications negotiations inter-
nationally. For example, foreign spectrum man-
agers would no longer be confused by the
three-part division of responsibility in this coun-
try and could no longer take advantage of this
split to further their own positions. However, such
a centralized approach faces opposition by many

analysts and would be difficult to institute both
institutionally and politically.64

The most difficult question regarding the
establishment of such an agency is whereto locate
it in the structure of the U.S. Government. Care
would have to be taken to establish it at a high
enough level to give it the authority to set
priorities and policies, while at the same time
avoiding the ability of one group or groups to
dominate the agency’s work. Clear lines of
responsibility and coordination between this agency
and the FCC, NTIA, and State Department would
have to be established.

Along these lines, some have suggested the
creation of an office similar to the U.S. Trade
Representative (USTR) for international telecom-
munications (or just radiocommunications) pol-
icy. In 1962, Congress created a position in the
White House for a special representative for trade
negotiations, changed as the chief representative
of the United States in all trade agreements
negotiations, and chair of an interagency organi-
zation, established by the President, to assist with
the implementation of trade and tariff agree-
ments.65 Paralleling the language describing the
mission of NTIA, the USTR is designated as the
President’s “principal advisor” on international
trade policy. The USTR also coordinates inter-
agency preparation for and participation in multi-
lateral trade talks, and supervises a network of
private sector advisory groups.

The advantage of this option is that it would
raise the level of international telecommunica-

SJ For ~~ple, tie agency wo~d combine the FCC’S Office of International Communications, -’s  ~lce  of International Afffi5, and
the State Department’s CIP.

M me idm of cenh~ing telecomrnunicatiom  and radiocommunications  policy in the United States has been discussed exten.wvely
elsewhere. For a brief review of the arguments for and against such an approach, see OZ4, W%RC-92.

65 me OffIce  SupW@ he USTR  WaS crat~  by exwutive  order in 1%3. For a fuller discussion of the USTR, see Stephen D. Cohen. The
Making of United States International Economic Policy, 3rd Ed. (New York: Praeger,  1988). Cohen reports that the creation of the ofllce  was
precipitated by Congressional doubts about ‘the State Department’s ability to drive a hard bargain and bring home the most advantageous trade
agreement. . .“ (p. 66). Similar concerns have been raised about the ability and will of the State Department to negotiate international
telecommunication agreements-some believe that they are more concerned with keeping foreign governments happy than anything else. The
1974 Trade Act elevated the position to cabinet-level status. In 1980, under Reorganization Plan No. 3, the offke  was renamed the Office of
the USTR and received a broader mandate that effectively made the offke  “the lead agency in all aspects of policy formulation in the trade
and investment sectors. Reorganization Plan No. 3 (as submitted to Congress by the President) says that the USTR ‘shall have primary
responsibility’ for ‘developing and for coordinating the implementation of U.S. international trade policy.’” Ibid, p. 67.
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tions to the political level, enabling/forcing pol-
icy decisions to be made about goals, priorities,
and strategies. The status of such an agency
would offer high prestige and political leverage to
formulate policy, and could offer a place for
policymakers to coherently think about intern-
ational telecommunications policy, rather than
responding to the wishes and whims of private
sector and Federal agency interests.

The main disadvantage to such an agency is the
very real threat that the office could become too
political-a charge often leveled at the USTR.
Rather than aggressively formulating policy and
pursuing long-term negotiation strategies, this
new agency could be “captured’ by U.S. indus-
try or the administration in power. It would be
extremely important to build in openness and
public accountability into the procedures of such
an agency.

9 Approach 3
In the long term, the changes needed in the U.S.

radiocommunication policy development process
may be realized only as part of a more sweeping
reordering of the Nation’s entire telecommunica-
tion policymaking structure, Sustained congres-
sional efforts would be required to make these
changes. As noted in chapter 3, each of the
agencies involved in the management (and/or
regulation) of spectrum resources has its own
problems and limitations that constrain its effec-
tive participation in the policymaking process.
The FCC is critically short of funds to do its job,
and this has caused it to take a primarily reactive
approach to policymaking. NTIA is hampered by
its sometimes conflicting roles as presidential
telecommunications advisor and Federal Gover-
nment spectrum manager. And the role of the State
Department needs clarification and perhaps redef-
inition. See chapter 3 for further elaboration of
these issues and options.

The third and most radical approach to
improving U.S. radiocommunication policymak-
ing involves restructuring or reorganizing all
or part of the existing domestic policy struc-
ture. This approach would take many years to
debate, build support for, and enact.

Some analysts believe that as long as the
current structures (FCC, NTIA, and State Depart-
ment) and divisions in authority (Federal Gover-
nment vs. private sector and State/local gover-
nment) continue to exist, there is little chance that
a coherent international radiocommunication pol-
icy can be articulated and maintained in the long
term. These analysts believe that policy develop-
ment for both government and nongovernment
spectrum use must be combined in order to
achieve a focused approach to both policy and
international negotiation.

From this perspective, many observers view
the disbanding of the Office of Telecommunica-
tions Policy (OTP) in 1978 as a mistake.66 They
believe that a high-level (White House) focus is
needed once again for U.S. telecommunications
policy. Still others believe that a cabinet-level
position is needed—a Department of Communi-
cations. Disagreements over the form of this
restructuring reflect the lack of consensus over
the importance of telecommunications policy and
what the best format for developing that policy is.

While presidential leadership, or at least sup-
port, would be necessary for any of these options
to come into being, Congress has an important
role to play in considering the implementation
and implications of these proposals. Long-term
congressional leadership in the development and
articulation of U.S. radiocommunication policy
could be the vehicle through which such changes
are enacted, and the creation of such an agency or
department may help to solidify the congressional
role in the future development of U.S. radio- and
telecommunications policies. Efforts to restruc-
ture the process would also demonstrate the

M oTp funcliowj were transferred tO NTIA.
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importance Congress places on the issues of
telecommunication policy in this country.

OPTION 1. Reestablish the Office of Telecom-
munications Policy in the White House.

This office would be responsible for devel-
oping all domestic and international telecommu-
nications (including radio) policy for the execu-
tive branch. Similar to the establishment of a
USTR-type position noted above, such an agency
would confer needed high-level attention to the
problems of telecommunications and would offer
a mechanism for more effectively coordinating
long-term policy development and resolving pol-
icy level disputes between agencies. The creation
of such an office would entail moving responsi-
bilities for radio- and telecommunications as
outlined in the options below. Changes could be
accomplished through executive order.

OPTION 2. Transfer responsibility for international
telecommunications out of CIP or out of the State
Department entirely.

If Congress decided that CIP was no longer
necessary in a restructured international telecom-
munication procedure, CIP’s functions could be
transferred to another bureau of the State Depart-
ment.67 This action would likely require Congres-
sional action since CIP was established by
Congressional mandate.68 This could result in
either effectively burying CIP, and presumably
effectiveness, or conversely, if CIP’s functions
were taken over by a strong division of the State
Department, or if CIP continued to exist within a
strong division of State, the effectiveness of the
office could be enhanced. Alternatively, CIP’s
functions, and the responsibility of the State
Department for international telecommunications
representation, could be transferred to NTIA, a

newly created international radiocommunications
agency, or a new OTP.

OPTION 3. Decouple NTIA’s dual roles as presi-
dential advisor on telecommunications matters
and manager of the Federal Government’s spec-
trum use.

As argued in chapter 3, the two roles can
conflict and give the appearance of being incom-
patible in many instances-WARC preparations,
for example. Two choices are possible. First,
transfer IRAC duties and support out of NTIA.
IRAC existed before NTIA, and could be made
into a separate organization with a separate
budget. This would sever the now direct policy
development lines from IRAC to NTIA and give
NTIA more autonomy to make policy decisions in
the public interest and with less influence from
IRAC. Under this option, the question of whether
to leave NTIA as the manager of Federal Gover-
nment spectrum is problematic. Some could argue
that separating IRAC from NTIA would suffi-
ciently protect the public’s interest by decreasing
the power of IRAC over NTIA policymaking.
However, the ties between the two agencies could
continue to be too close to permit truly independ-
ent policy development. IRAC might have to
assume a broader role as the Federal Government
spectrum manager, an option that would seriously
reduce the role and staff of NTIA.

An alternative choice is to leave IRAC in
NTIA, but separate out the role of presidential
telecommunications advisor from NTIA and put
it in the White House. One possible place to vest
this authority is the Office of Science and
Technology Policy or a new OTP. Another
possibility would be to transfer it to a special
telecommunications representative, like USTR,
noted above. This action would leave NTIA free

ST me State Dep~ent recenfly resmcmred  its operations, revoking CIP’S bureau status and placing it ~der the Bureau of Wonomic and
Business Affairs. This could affect both CIP’s stature and its ability to carry out its statutory responsibilities.

68 ~ Cmly 1990, for example,  Representative 13dward  Markey considered proposing legislation tbat would have removed autiotity  for
international HDTV negotiations from the State Department and placed it in the Department of Commerce.
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to concentrate on its responsibilities as Federal
Government spectrum manager.

OPTION 4. Create a separate cabinet-level agency,
a Department of Communications that would
include an international radiocommunications
junction.

This option would abolish the FCC, NTIA and
CIP, and transfer their functions to one integrated
department that would have overall responsibility
for developing and implementing national tele-
communications policy, and negotiating at inter-
national meetings.

The advantages and disadvantages are similar
to those for Approach 2 above: international
telecommunications policy would gain a more
solid political base from which to settle disputes
and set goals and priorities. However, the depart-
ment could become another pawn in political

battles, or be captured by industry. There is little

discernible support for this idea among members
of Congress.

The most far-reaching changes would be ac-

complished through the establishment of a central
telecommunications agency combined with a
major commitment to an industrial policy for the
telecommunications industries. Such a commitm-
ent would require the most active and long-term
congressional involvement. This approach could
be accomplished through existing structures or
through a centralized telecommunications agency.
The benefits of such an approach would be to
raise the level of policymaking to a higher level,
and to focus greater attention, and hopefully
resources, on telecommunications policy issues.
The disadvantages include the effects of poor
planning and decisionmaking and a danger of
even greater politicalization of the issues.


