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FOREWORD

Hamadoun I. Touré
Director

Telecommunication Development Bureau
8 December 2004

We are pleased to present the sixth edition of the 
International Telecommunication Union�s Trends in 
Telecommunication Reform, which is part of our ongoing, 
global dialogue with policy-makers and regulators of 
information and communication technologies (ICTs). 
This year�s edition of Trends focuses on licensing in an 
era of convergence. The ICT sector is undergoing a radi-
cal transformation from an industry based on �plain old 
telecommunication service� (POTS) to one that provides 
voice, data, and multimedia applications, on both wire-
line and wireless networks, accessible from a full range 
of end-user devices. As a result, countries around the 
world are in the process of updating their licensing and 
regulatory frameworks to address the increasing reality 
of convergence. Their goal is to better promote afford-
able access to the entire range of communication services 
from voice to high-speed Internet access. This report 
spotlights the global trend towards reducing licensing 
requirements and adopting converged licensing regimes 
that will enable service providers to offer any and all 
services using the technology of their choice in a more 
competitive market environment. 

Just as convergence represents the nexus of different 
network platforms and technologies to offer new, com-
petitive services, this report examines the intersection of 
technological innovation, pro-competitive policies and 
traditional licensing mechanisms. As governments liber-
alized their ICT markets over the past two decades, they 
introduced new kinds of licences for newly competitive 
services. These licences were usually tailored to specific 
services, such as cellular mobile service or Internet access 
service. Frequently they were issued to allow investors 
to capitalize on a specific technology opportunity, such 
as wireless local loop or Third-Generation (3G) wire-
less networks. The result has been to issue an increas-
ing number of service-specific or technology-specific 
licences within each country � each of them a snapshot 
of a market at one single point in its evolution.

With the benefit of hindsight, many of the world�s 
regulators are now deciding that overly prescriptive 
licensing practices may foreclose the kind of flexibility 
that operators need to tailor their services to market 
demand. There is the old aphorism: �The only thing 
that is constant is change.� With that in mind, increasing 
numbers of policy-makers and regulators are embarking 
on changes in their licensing and regulatory structures. 
This time, they are exploring ways to make those struc-
tures more supple and inclusive, giving the processes of 
convergence an avenue to wend their way, and giving 
operators a way to harness that convergence to provide 
innovative services using the latest technologies.

Increasingly, policy-makers are revamping licensing 
frameworks to make them more flexible and more �con-

verged�. At this juncture, there are various approaches �
and it is good to let a thousand flowers bloom. Some 
approaches favour a �generic� or �converged� licence for 
all providers of telecommunication services, regardless 
of what technology they deploy or what specific service 
niche they target. Other governments have developed 
new, functional categories, establishing different licences 
for network operation and service provision. Still others 
have questioned whether licencing, as we traditionally 
knew it, is necessary at all in a liberalized environment. 
Some services are being provided under class licences or 
general authorizations. Operators may be asked to simply 
notify regulators or register their services. In some cases, 
previously licensed services are subject to no licensing 
requirements at all.

All of this change, of course, raises issues that policy-
makers and regulators will have to address. Can they 
completely de-regulate the licensing of spectrum and 
other scarce network inputs? How can they move to a 
converged licensing framework without unduly benefit-
ing either incumbents or new market entrants? If new 
and existing participants in the market are less tightly 
licensed, how can regulators ensure that the public inter-
est is appropriately served? Can governments pull back 
on licensing and still push operators to attain societal 
objectives such as universal access?

These questions are explored in this edition of Trends 
to launch a global dialogue on this key ICT sector devel-
opment issue. That process has begun with pioneering 
governments that have implemented far-reaching revi-
sions of their licensing and regulatory frameworks �
efforts that are spotlighted in this report. This process 
will continue to develop over time, guided and empow-
ered by the needs of consumers to benefit from con-
vergence and competition, and the responses of service 
providers, the world over. 

This report has been prepared by the ITU Tele-
communication Development Bureau. The authors have 
benefited from comments and input from a range of 
people both within ITU and in the wider telecommuni-
cation community. However, the views expressed in the 
report are those of the authors and do not necessarily 
reflect the opinions of ITU or its membership.
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CHAPTER 1

 1   DEVELOPMENTS IN THE ICT SECTOR

" Authors: ITU team composed of Doreen Bogdan-Martin, Tim Kelly, Eric Lie and Susan Schorr

should contribute to universal service funds, or whether regu-
lators should crack down on e-mail �spam�. 

What about the developing world? Is it following the same 
path to convergence? Broadband is taking root in developed 
markets, but there is a parallel and very different phenom-
enon unfolding, as well � one that promises to bring all the 
benefits of convergence to developing countries. This parallel 
broadband phenomenon is overwhelmingly wireless. The port-
able Internet, as described in an ITU publication released in 
September 2004, will combine broadband connectivity and 
mobility.1 While 3G mobile services will play a part in this 
new market, the real excitement is being generated by fixed-
wireless Internet access systems and efficient spectrum-use 
technologies. Technologies like Wi-Fi and Wi-Max promise to 
provide alternative network infrastructure that can bring both 
voice service and high-speed Internet access to urban and rural 
areas alike � even in developing countries � so long as appro-
priate policy and regulatory frameworks are in place. 

This is great news for developing countries. They will be 
able to leapfrog into the Information Society, building on the 
success they have had so far in fostering the growth of mobile 
voice and basic data services. Developing-country users have 
demonstrated their willingness to pay for ICT services if they 
are marketed in ways all users can afford � for example, using 
prepaid cards. A similar pay-as-you-go model designed for 
the portable Internet, coupled with ambitious public access 
programmes, could be the new vision for bridging the �digital 
divide�. 

This new vision will take some time to become reality. 
Outstanding standards issues must be sorted out first. Manu-
facturers will have to field test their equipment in develop-
ing-country terrain, resolve power-supply issues and develop 
affordable user terminals. These may include upgraded mobile 
handsets with large screens or PDA-like devices with more 
user-friendly keyboards. This will give regulators and policy-
makers in developing countries time to prepare their policies 
and regulations. 

This issue of Trends in Telecommunication Reform was pre-
pared with the new converged environment in mind. Its cen-
tral theme is how countries can cope with � and ride the wave 
of � convergence by updating their licensing and regulatory 
frameworks. To begin, the report reviews historical licensing 

1.1  Global Market Overview

The information and communication technology (ICT) 
sector is undergoing a radical transformation from an industry 
based on �plain old telecommunication service� (POTS) to 
one that includes voice, data, Internet access and multimedia 
applications. Convergence is increasingly becoming a reality. 
Old copper networks are being upgraded and re-fitted as dig-
ital subscriber line (DSL) broadband networks, enabling high-
speed Internet access for multimedia applications such as video 
clips and music downloads. Even the voice traffic carried on 
these retooled networks is increasingly shifting to Voice over 
Internet Protocol (VoIP) and Voice over Broadband (VOB).

Convergence is not limited solely to telecommunication 
networks, either. Cable television (CATV) systems, formerly 
used simply to convey broadcast content to subscribers, are 
also being re-fitted as interactive networks offering video-
on-demand content, broadband Internet access and voice 
telephony. CATV operators now can compete head-to-head 
with telecommunication operators across a range of market 
segments. The new paradigm for service providers is to offer 
bundles of ICT services � a �triple play� of voice, broadband 
Internet access and broadcast services � all in one monthly 
price package. Manufacturers are beginning to respond with 
wireless devices that can network multimedia data around the 
house, so that video downloaded on a desktop computer may 
be viewed on the family television. 

Add to this mix the rapid rise of mobile cellular voice serv-
ices, the advent of �third-generation� (3G) mobile services, the 
emergence of new fixed wireless broadband technologies such 
as Wi-Fi and Wi-Max, and it is not surprising that regulators 
and policy-makers in industrialized countries are completely 
re-thinking some of the basic tenets of telecommunication 
regulation, licensing and spectrum management. Regulators 
are developing a new mix of technology- and service-neutral 
licensing practices. They are also developing policies to free 
spectrum for use with the ever-growing numbers of wireless 
Internet devices and technologies. While relaxing licensing 
and spectrum management requirements, some regulators are 
simultaneously reviewing policies that up until now had left 
the Internet completely free from regulation. Some countries, 
for example, are considering whether VoIP service providers 
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practices in the initial phases of sector reform, which took 
place over the past two decades. During that time, many devel-
oping countries licensed operators and service providers on a 
service- and technology-specific basis, in order to control the 
rate of market entry. The report then discusses the evolution of 
these licensing practices � and the related changes in the ICT 
sector � to provide a vision for managing market entry in the 
future. The move to technology- and service-neutral licences, 
referred to in this report as �converged� licences, is explored 
in depth. Similar attention is devoted to the trend away from 
licensing to a system of general authorizations. The authors 
hope this report will be useful to regulators and policy-makers 
as they confront the challenges and opportunities presented by 
convergence. 

1.1.1   The Growing Value of the ICT Sector 
The telecommunication services sector, as defined here, 

covers the provision of voice, data, video and text services to 
the public, from both fixed and wireless platforms. The market 
value of the sector passed the symbolic USD 1 trillion mark 
in 2002. By 2003 it amounted to an estimated USD 1.1 tril-
lion. To put that into context, the global ICT sector�s value is 
equivalent to the national gross domestic product (GDP) of a 
nation the size of Italy. Furthermore, it accounts for 3.1 per 
cent of GDP globally, or USD 31 for every USD 1,000 of the 
world�s wealth.

Those numbers are impressive enough, but to that 
USD 1.1 trillion total value, one could reasonably add the 
USD 300 billion or so generated in sales of telecommunication 
equipment. And if one wanted to take an expansive view of the 
ICT sector, why not also add the computer industry (hardware 
and software) and the broadcasting sector? This would quickly 
bring the total value to over USD 2.5 trillion. Looking at the 
broader information sector (including media, cinema, video 
games, music, consumer electronics and online entertainment 
industries), one could easily double that figure and arrive at an 
economic value � based on the collection, processing, storage 
and display of information � amounting to 10-15 per cent 
of global wealth (depending on how narrowly or widely the 
industry is defined).2

Definitional issues aside, it is clear that telecommunica-
tion services lie at the heart of the information economy, both 
as a direct creator of wealth and as an enabler of wealth crea-
tion in related service sectors. During the course of the decade 
from 1993 to 2003, the telecommunication services sector 
grew by an average of 8.8 per cent per year, with a slightly 
slower annual rate of 6.1 per cent since the bursting of the 

�dot.com bubble� in 2000 (see Figure 1.1). Virtually all of the 
global growth in the sector over the last decade has come from 
mobile services, the Internet, broadband network technologies 
and data services.

The mobile sector accounted for USD 414 billion in rev-
enue in 2003 � a ten-fold increase since 1993. Growth in the 
fixed-line telephone business, by contrast, has been sluggish 
since the mid-1990s and has even declined since 2001. This 
is especially true for international telephone traffic, which has 
been the market segment most affected by rising competition 

and least-cost routing of calls over IP-based networks. Indeed, 
taken together, the value of mobile and �other� non-voice 
services is now greater than that of traditional, fixed-line 
telephone services, which had been the mainstay of public 
telecommunication operators since the late nineteenth century. 
Furthermore, it is likely that global revenues from mobile net-
works will exceed those from fixed-line networks for the first 
time during 2004.3

In the past, major operators in industrialized countries 
traditionally had based their business plans on residential 
fixed-line subscribers. They are now moving away from this 
business. AT&T, once synonymous with residential telephone 
service in the United States, announced in July 2004 that it 
would no longer seek new residential fixed-line customers.4 

Shortly after making this announcement, AT&T launched a 
monthly bundled VoIP and broadband pricing plan.5

Interestingly, even though revenues and subscriber num-
bers for mobile networks have eclipsed those of fixed-line 
networks, several countries have licensed second fixed-line 
operators in the past few years. Many of these are in Africa (for 
example, Côte d�Ivoire, Ghana, Mauritius and South Africa), 
but the trend has also been seen in the Bahamas, Indonesia, 
Jamaica and Sri Lanka. Some countries, like Morocco, have 
found it difficult to attract investors interested in developing 
a competitive fixed-line network. Other countries, such as 
Mali and Uganda, took a technology-neutral approach, giving 
second network operators the freedom to use the most cost-
effective technology � whether fixed line or wireless. These 
countries have had more success in finding interested inves-
tors. Some countries, although not taking a technology-neutral 
approach, are nevertheless allowing second network operators 
to use innovative technologies. Myanmar licensed a second 
network operator, but only for VoIP. Nepal�s second network 
operator must use wireless local loop technology.

1.1.2   The Number of Mobile Users Surges
By mid-2004, the world counted a total of 2.7 billion 

fixed-line and mobile subscribers, including 1.185 billion 
fixed-line subscribers and 1.484 billion mobile pre- and 
post-paid customers. Added to that were 699 million Internet 
users worldwide. In the first part of this decade, growth in the 
number of mobile customers has surged, while growth in the 
number of Internet users has slowed. More than one in five 
people now has a mobile phone. Fixed-line growth, although 
slowly building, continues to be eclipsed by mobile growth 
rates (see Figure 1.2). 

Three nations have recently led the surge in mobile 
subscribers: China, India and Russia. In July 2004, China�s 
Ministry of Information Industry reported 310 million mobile 
phone users � more than the entire population of the United 
States. Although lagging behind China in terms of total num-
bers, India is now starting to experience exponential mobile 
service growth, as well. At the end of October 2004, India had 
44.51 million mobile subscribers and 43.96 million fixed-line 
subscribers. According to the Indian regulator, TRAI, almost 
25 per cent of the mobile subscriber base, or 11 million sub-
scribers, were added during the last seven months alone.6 
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Russia jumped from 36.5 million in 2003 to just shy of 60 mil-
lion by September 2004.7 

Although the developed world still accounts for the largest 
segment of the global telecommunication sector by value, the 
developing world is where much of the new growth is occur-

ring, and where most of the potential for future growth resides. 
By mid-2004, developing countries accounted for the over-
whelming majority of the world�s mobile cellular subscribers, 
an amazing 56 per cent.8 In the period between 2000 and mid-
2004, moreover, the developing world accounted for almost 

Figure 1.1:  The Money in Play: Telecommunication Revenues Worldwide
Revenues from public switched telephone, cellular mobile and other telecommunication networks worldwide, 1993-2003, in current USD billions

Note:  �Domestic fixed telephone� = revenue from national usage of public switched telephone networks (PSTNs), principally for voice traffic, fax and dial-up 
Internet.

 �International fixed telephone� = revenue from international usage of PSTNs, principally for voice traffic and fax.
 �Mobile� = revenue from cellular mobile telephone networks, both domestic and international, including voice and short message service (SMS).
 �Data and other� = a variety of non-voice telecommunication services, including broadband (DSL, cable modem), Internet services provision (usage 

charges, excluding dial-up), leased lines, telex, etc.

Source:  ITU World Telecommunication Indicators Database and ITU estimates.

Figure 1.2:  Number of ICT Users Worldwide 
Number of fixed-line and mobile subscribers and Internet users, world, 1991-2003

Source:  ITU World Telecommunication Indicators Database.
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79 per cent of the new growth in the market (new mobile users 
added). Similarly, although developing economies accounted 
for just less than 40 per cent of Internet users worldwide (in 
2003), they made up 66 per cent of the new users added in 
the period 2000-2003 (see Figure 1.3). This bodes well for the 
new portable Internet market, which likely will find many new 
users in the developing world. 

Indeed, perhaps the key to getting Internet growth back 
on track is to make high-speed Internet access available to 
more of these new mobile users, especially the 200 million or 
so users who now own a mobile phone but not a fixed-line 
telephone. Portable Internet technologies, such as IMT-2000 
and Wi-Max, will offer just such a possibility.9 

1.2  Privatization 

By 2001, the majority of ITU Member States had at least 
partially privatized their incumbent fixed-line operators (see 
Figures 1.4 and 1.5). Since then, the rate of privatization has 
remained flat, because of the downturn of ICT capital markets 
in the early years of the decade. Initial privatizations in the 
2002-2003 period were limited to only a few countries: notably, 
China in 2002, Mozambique in 2003 and Saudi Arabia in 2003. 
Bosnia-Herzegovina, which has three fixed-line operators, 
privatized two of them in 2003. Only one country, Bulgaria, 
succeeded in launching an initial privatization in 2004, when 
the government sold a 65 per cent share of state-owned BTC 
to a strategic partner. 

Although initial privatizations were limited, a number of 
governments did progress in further privatizing state-owned 
incumbents in 2003 and 2004. The French government, for 
example, sold off enough shares of France Telecom in Sep-
tember 2004 to bring its stake down to less than 50 per cent. 
France had been one of the few remaining Western European 
governments to maintain a majority stake in its incumbent 
fixed-line operator. Similarly, Jordan completed the privatiza-
tion of Jordan Telecom in October 2003.10

Despite the slow activity in recent years, there appears to 
be a renewed optimism in the sector. A handful of countries 
have announced plans either to launch initial or further priva-
tizations in the next year:
• Nigeria is offering a 51 per cent stake in Nigeria Telecom-

munications Ltd (NITEL).11

• Rwanda extended the deadline to submit bids for the pri-
vatization of up to a 99 per cent stake in fixed-line opera-
tor Rwanda Telecommunications Ltd (RwandaTel) until 
30 September 2004.12

• Malawi plans to complete the privatization of Malawi 
Telecommunication Ltd (MTL) before the end of 2004.

• Bosnia and Herzegovina has announced plans to sell off a 
70 per cent stake in Telekom Srpske by mid-2005.

• The Australian government announced its intention to 
sell off its 51 per cent share in Telstra.

Albania, Comoros, the Czech Republic, Germany and 
Russia are among the other countries that have announced 
initial or further privatization plans.

Although the privatization of incumbent fixed-line opera-
tors may have slowed, new market entrants, such as competi-
tive mobile operators, are largely privately held. Indeed private 
participation in ICT service providers remains a major force in 
the sector today. Many of these privately held mobile operators 
were created through licensing, not privatization. 

Privatization has introduced a new relationship between 
governments and telecommunication operators. There is now 
a new stakeholder in the telecommunication sector: the share-
holder, whose interest is in maximizing profits. This is likely 
to be different from (but not necessarily in conflict with) the 
government�s goal, which is usually to promote widespread 
telecommunication access at affordable prices. Governments 
could easily exert pressure on telecom operators in the past �
because they owned them. But this is increasingly difficult 
today. New ways must be sought to align the goals of private 
shareholders with those of society in general. Moreover, many 
countries have found that competition is often more fair when 
the state avoids being both a market player (as owner or part-
owner of the incumbent) and a referee at the same time. Priva-
tization (or at least divestiture of controlling ownership) of the 
incumbent sends a signal that policy decisions and regulations 
will be fair to all players.

Private-sector participation � whether through selling off 
the incumbent fixed-line operator, or licensing privately held 
companies to enter the market � often improves operators� 
performance, leads to innovative new business models, pro-
motes new technologies and prompts greater efficiency. Pri-
vatization can have a strong impact on network growth � but 
often, this effect is most pronounced only in conjunction with 
effective competition.

The sequencing of privatization and the introduction of 
competition is an important policy decision. In many cases, 
market liberalization has been delayed in order to achieve a 
higher sale price for the incumbent. In effect, this props up 
the value of the incumbent by giving it a cushion of monopoly 
rights. But with fixed-line incumbents currently facing a dim 
outlook for market growth � unless they exploit new business 
opportunities brought by VoIP and broadband applications � 
more countries may decide to introduce competition first and 
privatize later. While such a move may net a lower sale price 
for the government, it is likely to improve network growth 
and provide more benefits, more rapidly, for the economy as 
a whole. 

1.3  Competition

Competition has grown worldwide in the past 10 years �
and with it the number of subscribers. Over the past decade, 
many countries have taken a gradual approach to opening 
their ICT markets to competition. Often, the initial phase of 
market reform involved first opening mobile services to com-
petition, along with certain value-added services. As described 
in Chapters 3 and 5, this initial market-opening move often 
was implemented by issuing service-specific licences for each 
category of service as it became liberalized. Gradually, as new 
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services were opened to competition, new service-specific 
licences were issued.

Until this year, however, many countries were reluctant to 
open their basic telecom service markets to competition. But 
the year 2004 marks a major milestone in this respect. Basic 
services are now provided under competitive conditions in 

54 per cent of countries worldwide.13 Some important differ-
ences remain, however, among the various regions of the world. 
The majority of Arab States, for example, retain monopoly 
status for local (90 per cent), long distance (80 per cent) and 
international (86 per cent) services, whereas the reverse is 
true in Europe, where competition is the norm. Some 85 per 

Figure 1.3:  The Market in Play: Mobile and Internet Market Size and Growth
Number of cellular mobile users mid-2004 and mobile users added between 2000 and mid-2004 (left); number of Internet users 2003, and new Internet users 
added between 2000 and 2003 (right) in developed and developing economies worldwide

Note:  For definitions of �developed� and �developing� economies, see endnote 8.

Source:  ITU World Telecommunication Indicators Database and ITU estimates.

Figure 1.4:  Privatization
Total number of countries privatized (grey) and state-owned (blue) 1991-2004 (left); percentage of countries with partly or fully private incumbents, by region, 
2004 (right)

Source:  ITU World Telecommunication Regulatory Database.
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cent of local markets, 73 per cent of long distance markets and
74 per cent of international markets are open to competition 
there (see Figure 1.6).

 Recent announcements from around the world give 
encouraging signs for further liberalization. The Former 
Yugoslav Republic of Macedonia plans to end its fixed-line 
monopoly by the end of 2004. Jordan has announced full lib-
eralization of its telecom market in 2005. Tanzania will open its 
fixed-line market by the end of February 2005. 

Market segments such as mobile cellular, value-added 
and Internet services have been open to competition for years 
now, either as duopolies or with more robust competition. The 
move to technology- and service-neutral licences, explored in 
this report, would bring more robust competition in all service 
segments. Indeed, the ICT market would be treated in a more 
unified manner, allowing all service segments and technologies 
to compete in an open framework.

1.4  International Trade and WTO

The World Trade Organization (WTO) has historically 
sought to lower barriers for trade in goods. But in 1994, the 
General Agreement on Trade in Services (GATS) extended 
WTO�s mandate to trade in commercial services, as well. Later 
that year, trade ministers established a Negotiating Group on 
Basic Telecommunications (NGBT). In February 1997, the 
negotiations resulted in a set of market access commitments 
by 69 WTO Member governments, contained in a �protocol� 
document annexed to the GATS (the Fourth Protocol), that is 
commonly referred to as the basic telecommunication agree-
ment (BTA).14

Since then, WTO Members and newly acceding govern-
ments have continued to add commitments on basic telecom-

munications to their GATS Schedules of Commitments. As 
a result, 91 governments have now made telecommunication 
commitments under GATS. While not all of them committed 
to immediately open their markets, the agreement marked 
the first time so many governments had offered to legally 
bind themselves to the current state of openness in their 
telecommunication markets and to set specific timetables for 
introducing further competition. By late 2004, more than 
77 governments also had committed to regulatory principles 
outlined in the Reference Paper, which they can attach to their 
GATS Schedules of Commitments.15

The binding nature of WTO commitments was made 
more tangible when the first dispute settlement case aris-
ing from the BTA was brought by the United States against 
Mexico. The WTO Dispute Settlement Body reached a formal 
decision in the case on 1 June 2004, adopting a panel report 
titled �Mexico � Measures Affecting Telecommunications 
Services�. Subsequently, the United States and Mexico notified 
the WTO Dispute Settlement Body that they had arrived at a 
mutually agreed solution regarding compliance with the panel 
recommendations. Mexico agreed to bring its measures into 
compliance with those recommendations within 13 months. 
The United States agreed not to take further action through 
the WTO dispute settlement process if Mexico complied with 
the agreement.16

1.5  A Snapshot of Today�s ICT Sector

1.5.1   Trends in the Voice Market: The growth of 
VoIP

Despite the excitement over the Internet and the develop-
ment of broadband networks, voice calls (originating on both 

Figure 1.5:  The Privatization Landscape
Countries with partly or fully private incumbent telecommunication operators, 2004 (shown shaded in colour)

Source:  ITU World Telecommunication Regulatory Database.
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fixed and mobile networks) still account for more than 80 per 

cent of the revenues of public telecommunication operators 

(PTOs) worldwide (see Figure 1.1 above). In 2003, there were 

slightly fewer than 170 billion minutes of international voice 

traffic (Figure 1.7, left chart), of which 87 per cent travelled 

over traditional switched networks and about 13 per cent was 
routed using VoIP. 

Of all the ICT markets covered in this report, interna-
tional voice traffic probably has been the most transformed by 
processes of regulatory and technical change. Competition has 
been introduced in countries that make up more than 95 per 

Figure 1.6:  The Status of Competition
The legal status of competition in different global telecommunication markets segments, 2004 (left); level of competition for basic services, by region, 2004 (right) 

Source:  ITU World Telecommunication Regulatory Database.

Figure 1.7:  What�s Happening to International Voice TrafÞ c?
Trends in international voice traffic on the public switched telephone network (PSTN) and Voice over IP (VoIP), in billions of minutes (left), and in revenue and 
price per minute of PSTN voice, 1997-2003

Source: ITU/TeleGeography �Direction of Traffic� database, and ITU World Telecommunication Indicators Database. TeleGeography is now part of PriMetrica, 
Inc. (see www.primetrica.com). 
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cent of the market for international traffic (by value). Mean-
while, there are new techniques for least-cost routing, often 
over IP-based networks. The net effect has been a decline in 
the value of the market, from a peak of around USD 60 bil-
lion in 2000 to just USD 48 billion in 2003 � its lowest level 
for almost a decade. This shrinking market size has two causes: 
(1) slower growth rates since 2000 � the year in which the 
dot.com bubble burst, and (2) intense price competition, which 
has cut the average per-minute price by half, from USD 0.68 
in 1997 to USD 0.33 in 2003 (Figure 1.7, right chart).

The declining value of the international voice market 
has been partly responsible for the financial difficulties of 
some of the traditional players in this market, like WorldCom 
and Cable & Wireless. It was also a factor in the collapse of 
grand alliances of the 1990s, like Concert, GlobalOne and 
UniSource. This decline has coincided with a period of over-
capacity on international routes, as well as a rise in VoIP traffic, 
which amounted to 22 billion minutes, or 13.1 per cent of the 
total, by volume, in 2003. But because VoIP minutes are typi-
cally priced at between one-fifth and one-tenth of the price of 
circuit-switched minutes, VoIP has added to volume while 
cannibalizing revenues. 

The declining value of the international voice market has 
particularly hurt developing countries, which have traditionally 
depended on incoming net settlement payments from carriers 
in more-developed countries. During the 1990s, a net trans-
fer of more than USD 50 billion passed from developed to 
developing countries under the workings of the international 
accounting rate system.17 But that flow has been reduced to a 
mere trickle and might now have reversed. Operators in devel-
oping countries typically pay their developed-country partners 
for access to international Internet backbone connectivity.

1.5.2   Broadband Continues To Grow 
Broadband Internet access continues to grow worldwide, 

reaching more than 100 million subscribers at the start of 2004, 
in about 100 countries where it was available (see Figure 1.8). 
Almost 30 per cent of Internet subscribers have broadband 
access, at speeds ranging from 256 kilobits per second (kbit/s) 
to 100 megabits per second (Mbit/s) and more. Widespread 
and affordable broadband access encourages innovation, con-
tributes to productivity and economic growth, and attracts 
foreign investment. Regulatory agencies are under pressure 
to implement regulatory policies that foster a greater supply 
of broadband infrastructure. These policies may include 
encouraging competition among operators of different access 
platforms (for example, cable modems or digital subscriber 
line services) or mandating local loop unbundling.

Governments even spearhead public awareness campaigns 
to encourage greater take-up of broadband. In addition to 
national regulatory authorities, many cities and local authori-
ties (for instance, the Utopia project in the United States or 
STOKAB in Stockholm)18 are now launching programmes 
to develop broadband networks. So regulators are involved in 
both supply-side and demand-side efforts.

One of the keys to successfully promoting broadband 
services is allowing competition between different technologi-

cal platforms. The two leading candidates are digital subscriber 
line (DSL) technology and cable modems. DSL access service 
has overtaken cable modem service in most regions (North 
America is an exception), but the economies that have achieved 
the most broadband deployment are those in which both 
technologies have a viable share of the market (see Figure 1.9). 
Although the majority of leading broadband economies have 
applied local loop unbundling mandates to telecommunication 
networks, few have applied them, so far, to cable networks, 
which have generally been subject to a different licensing 
regime. The lack of competition in providing cable modem 
services may be one reason why these markets are growing at a 
slower rate now, relative to DSL services. 

Both DSL and cable modem service providers now face 
a new source of competition, from wireless broadband access 
providers, using technologies such as Wi-Fi, Wi-Max, Wi-Bro 
and 3G mobile. Wireless broadband solutions may be the most 
attractive in developing countries that do not already have a 
well-established wired infrastructure. Already, in developing 
regions such as Africa, mobile phones outnumber fixed lines 
by more than 2 to 1, and they outnumber personal computers 
by a ratio of 5 to 1. So wireless approaches may offer the best 
route to the broadband future, for Africa and other developing 
regions.

1.5.2.1 Wired Broadband Access 

The total number of broadband subscribers worldwide 
reached 102 million by the end of 2003, compared with 
 65 million a year earlier (a growth rate of 57 per cent). In 
terms of penetration rate, the Republic of Korea19 is the lead-
ing economy, with 23.3 broadband subscribers for every 100 
inhabitants (see Figure 1.9), and broadband serving about 80 
per cent of households. Users in Korea also benefit from low 
prices (see Figure 1.10) and generally higher network speeds 
than most other countries (see Figure 1.11). 

Among the top 15 broadband economies, five are from 
Asia, two are from the Americas and eight are from Europe. 
Some of the fastest subscriber growth in the last year has been 
in Europe, where some of the most populated countries have 
lagged behind (neither France, Germany, Italy, Spain or the 
United Kingdom currently feature in the top 15). The EU has 
highlighted broadband deployment and take-up as essential for 
the region�s future industrial competitiveness (see Box 1.1). 
Meanwhile, the implementation of local loop unbundling poli-
cies seems to be having a beneficial effect on growth rates. But 
consumer prices in Europe remain, on average, higher than 
those in Asia, on a megabit-per-second basis (Figure 1.10), and 
this continues to constrain take-up.

In terms of absolute number of subscribers, the United 
States was the largest single broadband market at the start of 
2004, with over 25 million subscribers. But that might not 
hold true much longer. China added 11 million new broad-
band users in 2003, to reach 13.5 million and, at current rates 
of growth, it will overtake the United States by the end of 2004 
as the economy with the most broadband users. China had 
already overtaken the United States in terms of fixed lines in 
2002 and mobile phones in 2001.
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Figure 1.8:  Broadband Worldwide
By type of Internet access, 1998-2003, and by technology, 2003

Note: In the right chart, �other� broadband includes fibre to the home, Wi-Fi, Metro Ethernet, Fixed Wireless Access, Satellite, etc.

Source: ITU World Telecommunication Indicators Database.

Figure 1.9:  Top 15 Broadband Economies Worldwide 2003
Measured by penetration rate per 100 inhabitants, broken down by technology, year-end 2003

Note: �Other� broadband includes fibre to the home, Wi-Fi, Metro Ethernet, Fixed Wireless Access, Satellite, etc.

Source:   ITU World Telecommunication Indicators Database.

Worldwide, DSL service accounts for 57 per cent of the 
broadband user base, followed by cable modem service with 
37 per cent. There are two main comparative advantages in 
using DSL: 
• DSL service providers do not have to build new infra-

structure because DSL technologies employ the unused, 

higher-frequency bandwidth of the existing copper phone 
lines.20 Although new fibre networks are faster than 
upgraded copper, new variants of DSL, such as VDSL (or 
Very high data rate Digital Subscriber Line) are narrowing 
this gap. The Republic of Korea now has more than two 
million VDSL subscribers. This might one day eliminate 
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the market for ADSL, in the same way that ADSL has 
now eliminated the market for dial-up in Korea.

• The second advantage of DSL is the fact that each line is a 
dedicated, unshared line. This allows DSL users to avoid 
congestion caused by line sharing, which affects cable 
modem services. This reliability enables DSL service 
providers to attract more business customers than cable 
operators can.

Nevertheless, cable networks are usually the first to offer 
broadband in markets where they exist. This is because they 
can offer broadband services without eating away at their 
profits from cable TV subscribers. Telecom companies, on 
the other hand, already have lucrative dial-up and leased-lines 

businesses, and they typically compete vigorously only when 
cable companies start pulling away subscribers. 

1.5.2.2 Wireless Broadband Access

Today, fixed-line access makes up the vast majority of 
broadband use. Even among the 6 million or so broadband 
users not employing DSL or cable modems, the majority 
used fixed-line alternatives, such as metro Ethernet/apartment 
LANs (a significant share of the market in Hong Kong, China, 
and in Sweden) or fibre-to-the-home (growing in importance 
in Iceland and Japan). Other broadband users on wireless plat-
forms are, for the moment, very much in the minority. Rather, 
wireless broadband seems to be used either:

Figure 1.10:  Comparative Broadband Prices
The 25 countries with the least expensive prices worldwide, in US dollars (left) and per 100 kilobits per second (kbit/s or kbits/s) per month, as a percentage of 
monthly income (right), July 2004

Source: ITU Broadband Price Survey, 2004: available in �ITU Internet Reports 2004: The Portable Internet�.
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• As an end-user networking mechanism. Many DSL or cable 
modem subscribers use Wireless Local Area Networks 
(WLANs) to connect several computers to the same 
broadband connection, or for local networking around a 
home or office. These WLAN users may have the option 
of subscribing to a public WLAN service (for example, 
Korea Telecom�s NESPOT service) and may use their 
WLAN-enabled laptops at commercial hotspots outside 
the home, but the majority do not. This means that users 
of WLAN cards greatly outnumber subscribers.

• As a free service. Many university campuses, conference 
venues (including ITU), airports, coffee shops and hotels 
offer free WLAN access for users that come within range 

of their hotspots (free, that is, except perhaps for the price 
of a cup of coffee). So the actual use of WLAN service is 
much greater than the number of people who actually pay 
for it.

• Low- and medium-speed networks. Cellular service provid-
ers may offer sub-broadband speeds for data access on 
existing 2.5G networks or 3G cellular networks. But this 
functionality is generally bundled into mobile subscrip-
tions. True broadband speeds (a minimum of 200 kbit/s) 
on today�s cellular networks are still rare, although the 
speeds are accelerating as 3G networks are rolled out.

Figure 1.11:  How Fast is Fast?
Sample speeds, in megabits per second (mbps or Mbit/s), of a range of commercial dial-up and broadband services

Note: ADSL = Asymmetric Digital Subscriber Line. VDSL = Very high data rate Digital Subscriber Line. FTTH = Fibre to the Home. Dial-up operates at up 
to 56 kbit/s, so the other speeds are shown as multiples of that rate.

Source: ITU research, based on company websites.

Box 1.1:  The European Commission�s Action Plan for Broadband Deployment

The European Commission has drawn up an �eEurope 2005� action plan to spur further growth in broadband and 3G mobile 
markets, and to achieve a �widely available broadband infrastructure�. The EU highlights four areas for national governments to 
focus on: 

• Implementation of existing EU liberalization rules 

• Increased broadband coverage in under-served areas 

• Stimulation of broadband demand 

• Promotion of 3G services. 

The Commission has made clear that it is unhappy with the �late or incorrect transposition of the new regulatory framework� 
by some member countries. The Commission believes this is �creating uncertainty�. Furthermore, the Commission will report 
on an investigation into the national strategies for broadband expansion in the Denmark, Finland, Greece, Italy, the Netherlands, 
Portugal, Spain, Sweden and United Kingdom. In addition, the Commission has launched a competition inquiry into the sale of 
exclusive audiovisual sports rights to Internet companies and 3G mobile operators, out of fear that restrictive agreements could 
impede business.
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The status of wireless broadband as a semi-niche tech-
nology, however, is changing. Today�s wireless Internet access 
suffers from geographical constraints. For instance, the most 
common WLAN standard is Wi-Fi (IEEE 802.11), but this has 
a maximum range of 50 metres, imposed by regulatory restric-
tions on power usage. On cellular networks (2.5G and 3G), 
geographical constraints can be overcome, but there are signifi-
cant economic constraints on usage because of the practice of 
usage-based charging (by minute or megabyte). In tomorrow�s 
wireless broadband networks, these constraints are likely to be 
much less important. For instance:
• Technologies such as Wi-Max (Wireless Inter-operability 

for Microwave Access: IEEE 802.16) or Wi-Bro (Wireless 
Broadband: IEEE 802.16e) have much wider geographical 
coverage capabilities, stretching up to 50 kilometres for 
services to fixed locations and 1 km for services to mobile 
vehicles. In practical terms, this means they can be con-
verted into a network, based around existing cellular base 
stations and towers.

• Prices for tomorrow�s wireless Internet access will almost 
certainly be charged on the basis of flat-rate, always-on 
tariffs (like fixed-line broadband access), rather than 
according to usage. A forerunner of this is the Pake-
Houdai flat-rate tariff for 3G mobile service offered by 
Japanese operator NTT DoCoMo. It is priced at about 
USD 35 per month for unlimited usage, at speeds of up to 
384 kbit/s.

• The slow speeds of today�s wireless services will be over-
come. Even today, wideband CDMA 3G networks can be 
upgraded to offer speeds of up to 14 Mbit/s, using �high 
speed downlink packet access� (HSDPA). Wi-Max can 
theoretically offer speeds of up to 70 Mbit/s.

• There will be greater integration between mobile and 
fixed-line networks. Telephones will be able to dynami-
cally �select� to route calls either over a local fixed-line 
network (using technologies like Bluetooth or WLAN) or 
over a wireless network (3G, Wi-Max or Wi-Bro), accord-
ing to whichever routing is cheaper from a particular 
location or for a particular call. Fixed-wireless integration, 
combined with number portability, will also enable users 
to have a single phone number rather than separate num-
bers for mobile and fixed lines.

What is uncertain, however, is whether tomorrow�s wire-
less broadband networks will be primarily complementary 
to today�s fixed-line broadband and cellular networks or if 
they will compete with them. In developed countries, where 
existing fixed-line and cellular networks are already well estab-
lished, the newer networks are likely to dovetail with existing 
ones, much as WLAN and DSL technologies do today. But in 
developing countries � and in rural and remote areas of devel-
oped countries � they could come into direct competition.

1.5.3   The Rise of Internet Exchange Points
In many developing countries, the high cost of interna-

tional Internet backbone capacity is often directly related to 
the state of competition for connectivity. In many countries, 
backbone access is still a monopoly maintained by the national 

public operator. While some developing countries have liber-
alized this market by allowing local ISPs to connect directly 
with the international Internet backbone, the local ISPs� costs 
remain high. High prices for connectivity to the points of pres-
ence of international Internet backbone providers have been 
attributed to several factors, including the need to use expen-
sive transmission mediums such as satellite links and the lack 
of competition in the market for such connectivity.21

A number of solutions have been advanced to overcome 
these problems. Encouraging local ISPs to own their own links 
to international Internet backbones is a feasible solution for 
countries with high domestic demand for Internet services. 
But for developing countries, one of the more promising solu-
tions is the use of Internet exchange points (IXPs) to aggregate 
and keep traffic local. For example, some African countries 
are now establishing national IXPs to route Internet traffic 
locally and reduce dependencies on expensive international 
links. An expansion of this approach is under way to inter-
connect national IXPs into regional African IXPs to further 
reduce costs.22 The number of IXPs per region is reflected in 
Figure 1.12.

The term network access point (NAP) can also be used to 
refer to an IXP. A typical NAP or IXP consists of one or more 
cabinets that contain routing equipment belonging to the 
participants, plus a central switch to which all of the routers 
are connected. Each network operator installs a connection to 
the IXP and exchanges traffic with other networks through the 
central switch. Redundant equipment is installed in case of a 
failure.23 Internet exchange operators include many different 
types of organizations: industry associations, independent non-
governmental organizations (such as academic institutions) or 
companies. Each ISP connecting to the IXP pays its own con-

Figure 1.12:  Internet Exchange Points (IXPs) 
Around the World
Number of IXPs per region as of 20 September 2004

Source:  The Internet Exchange Points Directory: A TeleGeography 
Resource at: http://www.telegeography.com/ix/; http:
//www.fact-index.com/i/in/internet_exchange_point.html; 
and ITU.
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nection costs, and the IXP�s operating costs are recovered from 
all participants, usually in the form of access fees.

The cost benefits to a country with one or more IXPs can 
be significant. Without an in-country exchange point, traf-
fic between two local networks often will transit through a 
U.S. or European Internet backbone operator. Consequently, 
both local operators have to place heightened demands on the 
capacity of their international connections, which are the single 
largest cost component for ISPs in most developing countries. 
South Africa�s Johannesburg Internet Exchange (JINX) report-
edly has saved participants USD 5.7 million annually. Of that 
amount, USD 2.5 million would have left the country through 
payments to U.S. backbone operators.24 

1.6  Regulatory Developments

1.6.1   New Regulatory Authorities
By the middle of 2004, the number of regulatory agen-

cies around the world stood at 132, consistent with the general 
pace of growth that has continued for more than a decade (see 
Figure 1.13). Some of the new regulatory authorities that have 
been formed over the past year are listed in Table 1.1.

The trend of institutional convergence also continued 
into 2004, as existing regulatory agencies combined and new, 
converged ones were created from scratch. For example, five 
separate agencies in the United Kingdom merged to form the 
Office of Communications (Ofcom).25 In Brunei Darussalam 
the Authority for Info-communications Technology (AiTi) was 
created and given responsibilities covering both telecommuni-
cation regulation and ICT industry development. This trend 
toward institutional convergence is commensurate with the 
expanding role regulators are often expected to play in devel-

oping national ICT markets. To achieve their tasks, some regu-
latory authorities have become ICT enablers and promoters, 
supporting the development of new technologies, new services 
and new business models. For many regulators, ICT capacity-
building and consumer outreach have become key mandates.

1.6.2   Trends in Regulatory Practice

This section reports on regulatory trends that have 
attracted much attention over the past year. These trends affect 
issues that relate to local loop unbundling, spectrum manage-
ment, dispute resolution, regulation of �spam� and universal 
access and universal service, among others.

1.6.2.1 Local Loop Unbundling

In October 2004, Switzerland�s National Council voted 
to require the country�s incumbent telephone company to 
give its competitors unbundled access to its local loops.26 This 
legislation reflects a wider trend in many areas of the world 
toward requiring local loop unbundling as a means of foster-
ing competition in the provision of broadband Internet access 
and other services. By late 2004, 65 ITU member nations had 
required local loop unbundling, up from just 23 in 2000 (see 
Figure 1.14).

Bucking this global trend toward requiring local loop 
unbundling, the United States Federal Communications 
Commission (FCC) in October 2004 relieved incumbent local 
telephone companies of most unbundling requirements for 
fibre-to-the-curb (FTTC) loops.27 This action reflected argu-
ments that local loop unbundling requirements were a disin-
centive to infrastructure investment. By allowing incumbent 
telephone companies to retain all the benefits of their invest-
ment, the arguments held, the incumbents could be expected 

Figure 1.13:  The Number of Regulators Continues to Rise, 1990-2004
Total number of regulatory agencies worldwide, 1990-2004 (left); percentage of regulators by region, 2004 (right) 

Source:  ITU World Telecommunication Regulatory Database.
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to invest more heavily in expanding high-speed, last-mile 
infrastructure.

Past history, however, does not provide much encourage-
ment for this view. In the early stages of broadband deployment, 
incumbent telephone companies were hesitant to introduce 
broadband services. But this may have stemmed mostly from 
fear of cannibalizing revenues from established services, such 

as leased lines and dial-up Internet access. This was especially 
true in countries where there was very little inter-modal com-
petition (that is, competition between operators using different 
network platforms or technologies) from cable companies or 
other facilities providers. 

Countries with the most extensive broadband penetration 
have generally achieved it through strong competition either 

Table 1.1:  New Regulatory Agencies, 2003-2004
Selected countries with newly created regulators (first-time regulators and converged regulators)

* The Tanzania Communications Commission was created in 1994 and merged with the Broadcasting Commission in 2003 to create the Tanzania Com-
munications Regulatory Authority.

** OFCOM became operational at the end of 2003. It was the result of the merger of the Office of Telecommunications (OFTEL), the Broadcasting Standards 
Commission, the Independent Television Commission (ITC), the Radio Agency and the Radiocommunications Agency. 

Note:  For a complete list of separate regulatory authorities, see http://www.itu.int/ITU-D/treg/

Source:  ITU World Telecommunication Regulatory Database.

Country Regulator Year created Structure Functions
Brunei Darussalam Authority for Info-

communications 
Technology of Brunei 
Darussalam (AiTi)

2003 Collegial body of
5 members reporting 
to the Minister of 
Communications.

Numbering, tariff approval, frequency 
allocation type approval, monitoring 
service quality and establishing licence 
fees.

Gambia Public Utility 
Regulatory Authority 
(PURA)

2004 Collegial body of
6 members 
reporting to the 
Legislature.

Numbering; type approval; monitoring 
service quality; frequency allocation, 
tariff approval and interconnection 
rates (together with the Ministry). Also 
responsible for electricity and water.

Indonesia Directorate 
General Posts and 
Telecommunications/
Telecommunications 
Regulatory Body

2003 Collegial body of
5 members 
reporting to the 
sector ministry.

Numbering, tariff approval, monitoring 
service quality, interconnection rates, 
licensing, spectrum management, type 
approval, universal access.

Maldives Telecommuni-
cations Authority of 
Maldives

2003 Collegial body of
5 members.

Numbering, tariff approval, 
interconnection rates, licensing, spectrum 
management, type approval. Also 
responsible for the development of the 
telecommunications sector.

Suriname Suriname 
Telecommunications 
Authority (TAS)

2004 Headed by a 
Managing Director

Numbering, tariff approval, 
interconnection rates, licensing, spectrum 
management, type approval, dispute 
settlement, universal access.

Tanzania* Tanzania 
Communications 
Regulatory Authority

2003 Collegial body of
7 members.

Numbering, tariff approval, standards-
setting, frequency allocation, type 
approval, monitoring service quality, 
and establishment of licence fees. 
Interconnection rates (with operators).

Thailand National 
Telecommunications 
Commission

2004 Collegial body of
7 members.

Functions include the preparation of 
the Master Plan for telecommunication 
services, licensing and spectrum 
management. Also responsible 
for regulating radio and television 
broadcasting.

United Kingdom** OfÞ ce of 
Communications 
(OFCOM)

2003 Unitary Board 
comprising 
executive and part-
time members.

Responsible for regulating all 
communications media (i.e., telecom, 
television and radio networks), content 
regulation and spectrum management.
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from a healthy CATV industry, such as in Canada, or from 
new market entrants that have enjoyed easy access to facilities 
through strict unbundling requirements, such as in Japan and 
the Republic of Korea.

1.6.2.2 Voice over Internet Protocol (VoIP)28

From a regulatory perspective, it is possible to identify 
three broad phases in the development of VoIP telephony 
markets:29

• In the early-to-mid-1990s, Internet Telephony services 
started to develop, generally using the public Internet. 
Companies that flourished during this period included 
Free World Dial-up, Firetalk and PhoneFree. Many of 
these promoted PC-to-PC applications that did not com-
pete directly with public switched telephony providers. 
They also were generally inconvenient to use, because 
they did not involve the use of normal telephones. Regu-
latory pressure to prohibit these services came mainly 
from monopoly public telecommunication operators 
(PTOs) in high-price locations, which felt they were 
losing money through price arbitrage.

• Between the mid-1990s and the peak of the �dot.com 
bubble� in 2000, VoIP services began to be offered in 
direct competition to public switched services, using 
privately-owned IP-based networks in addition to the 
public Internet. These newer services, offered by com-
panies like DialPad, Genuity, iBasis, ITXC, Net2Phone 
or VocalTec, permitted users to make low-cost calls to 
and from ordinary telephones. The global economic 
slowdown that began in 2000 saw asset values of these 
companies collapse. Some were acquired by traditional 
PTOs,30 which were busy developing their own IP-based 
networks. For instance, the U.S. long distance and inter-
national carrier, AT&T, has announced it is withdrawing 
from the traditional residential switched voice market 
and instead marketing a VoIP-based solution. During this 
phase, regulators in developed country markets were lob-

bied heavily to exempt Internet services from regulation, 
while in developing country markets VoIP continued to 
be restricted or prohibited. 

• Since the start of the new decade, the market has begun 
offering what might be termed Voice over Broadband, wid-
ening the appeal of VoIP as broadband networks have 
become more popular. Users with broadband access to 
the Internet generally experience fewer quality-of-service 
lapses than those who in earlier days experimented with 
IP telephony over slow-speed, dial-up access. Companies 
marketing Voice over Broadband have tended to focus 
more on domestic long distance and residential access 
rather than international calling. Companies that are 
currently active in this market include Vonage and Skype. 
This new generation of voice services may well be inte-
grated into Instant Messaging or Chat services. Regulatory 
concerns are now less about whether or not to allow the 
service, but rather about how to regulate it.

Globally, there remain more countries that prohibit VoIP 
than those that allow it. Results from the annual ITU Regula-
tory Survey reveal a total of only 49 ITU member countries 
that have unambiguously declared VoIP legal (see Figure 1.15). 
Nevertheless, these countries include the top 20 sources of 
international voice traffic � countries that together account for 
more than 90 per cent of the voice market by volume. Further-
more, the undoubted trend is towards greater liberalization: 

• India deregulated IP telephony on 1 April 2002.31

• In 2004, South Africa announced a partial liberalization of 
VoIP in under-served areas as part of its general market 
reform in advance of the introduction of a second national 
fixed-line operator.32 

• Other countries are planning future liberalization moves 
in this area, including UAE, which is considering liber-
alizing VoIP in 2005; Bosnia and Herzegovina, which is 
liberalizing the service in 2005; and Algeria, which is cur-
rently developing legislation in this area.33

For most of its brief history, VoIP has divided regulators. 
Some have tried to ban it, and some have preferred to ignore 
it by leaving it unlicensed. This �bifocal� approach has led 
to many regulatory dilemmas. In several countries, users are 
allowed to make IP phone calls, but no company is allowed to 
supply the service. There are also countries where some or all 
PTOs in the market are allowed to provide VoIP, but nobody is 
allowed to use it.

There are some signs, however, that regulatory agencies 
are taking a more reasoned approach to IP telephony. This is 
likely to lead to more, rather than less, regulation in the future. 
For instance: 

Figure 1.14:  Countries Requiring Local Loop 
Unbundling
Percentage of countries requiring local loop unbundling by region, 2004

Source:  ITU World Telecommunication Regulatory Database.
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• In the Philippines, the National Telecommunications 
Commission (NTC) initiated a consultation on VoIP34

• In the United States, FCC has launched a rulemaking 
proceeding on Internet telephony;35

• The German regulator, RegTP, has begun a public consul-
tation on VoIP36;

• The UK regulator, Ofcom, has announced a consultation 
on Voice over Broadband as part of its wider review of 
telecommunication policy.37 

This new, more accepting, stance by regulators is partly 
a result of the trend towards technology-neutral regulation. 
There is growing recognition that real-time, interactive voice 
telephony is the same, irrespective of what technical plat-
form is used to carry it. So even in competitive markets with 
minimal regulation, whatever regulation does exist should be 
applied equally to all providers of services that are substitutable 
for each other. The new stance also recognizes that IP-based 
networks will soon become the main bearers of voice traffic. 
Examples of regulatory issues raised by IP telephony, in gen-
eral, and Voice over Broadband, in particular, include:

• Virtual Numbers. The new types of Voice over Broad-
band services typically allow users to use a single �phone� 
number, no matter where in the world they may actually 
be � and whether they are using a mobile or a fixed-line 

telephone. This offers obvious benefits for users, but it 
breeds some regulatory concerns. It may be difficult for 
emergency services to locate the origin of a particular 
emergency call. Callers may be confused if they do not 
know whether they are making a call to a mobile or a 
fixed-line number (and therefore do not know which 
tariff they will be charged).

• Legal Interception. Some regulatory agencies fear that 
Voice over Broadband services may allow users to cloak 
themselves in anonymity for the purpose of conducting 
illegal activities (for example, drug dealing or terrorism). 
If the service is not licensed, then it may be difficult for 
legal authorities to trace or monitor suspicious calls.

• Taxation. Most countries now apply a sales tax to out-
going voice calls. This may be difficult to enforce and 
collect if the operator is not licensed. Also, it may be 
inefficient to tax only licensed operators, because this will 
encourage those licensed operators to shift more of their 
traffic onto untaxed VoIP platforms.

• Interconnection payments. The completion of a 
long distance or international call typically requires the 
cooperation of two or more PTOs � at the origin and 
destination of the call and for transit. The PTO handling 
call termination and transit may require interconnection 
payments from the originator of the call. But if incom-

Figure 1.15:  IP Telephony: Who Can Do What, Where?
Responses to the 2004 ITU Regulatory Survey concerning the regulatory status of IP telephony (by region)

Notes: The analysis is based on 132 ITU Member States that responded to questions on IP Telephony in the 2004 Regulatory Questionnaire. Responses are shown 
by percentages of ITU Member States in each region that responded to the question, but the figures in the chart show the actual number of Member 
States in each category. 

 �Restricted� = Only licensed public telecommunication operators (PTOs) are able to use IP-based networks or the public Internet for the conveyance 
of voice calls.

 �Prohibited� = All PTOs (even licensed ones) are prohibited from using IP-based networks or the public Internet for the conveyance of voice calls.
 �Partial competition� = Non-licensed PTOs may use either IP-based networks or the public Internet for the conveyance of voice calls.
 �Full competition� = All PTOs, whether licensed or not, may use both IP-based networks and the public Internet for the conveyance of voice calls.
 �No policy� = The respondent did not answer this specific question or indicated that there was no current policy, or that a new policy is currently being 

formulated.

Source: ITU World Telecommunication Regulatory Database.
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ing calls are �dumped� onto an operator�s network, with 
no prior attempt to agree on an interconnection charge 
(or settlement payment), it may not be possible to levy 
interconnection fees. This is also true if calls are made to 
appear as if they are coming from a virtual number inside 
the call zone of the terminating operator. At low levels 
of traffic, operators are generally happy to let this pass 
as �sender-keeps-all� type traffic, but at higher traffic vol-
umes, operators start to view this as fraud, and they may 
seek regulatory protection.

These are all issues that call for convergent regulation to 
deal with converging technologies.

1.6.2.3 Universal Access and Universal Service

In 2003, the goal of achieving universal access around the 
world was given a boost by strong international support on the 
issue. The first phase of the World Summit on the Information 
Society (WSIS), held in Geneva, produced a Declaration of 
Principles and a Plan of Action aimed at bringing the benefits 
of the Information Society to everyone.38 The Plan of Action 
recognized that ICT infrastructure is crucial in achieving the 
goal of digital inclusion. In the context of national �e-strate-
gies�, governments should �devise appropriate universal access 
policies and strategies, and their means of implementation, in 
line with the indicative targets, and develop ICT connectivity 
indicators�.

In keeping with the WSIS recommendations, ITU�s 
Global Symposium for Regulators (GSR), which met in 
December 2003 in Geneva, drafted a set of Universal Access 
Regulatory Best Practice Guidelines (see Box 1.2). A key ele-
ment in these guidelines is the recognition that regulatory 
reform is the first step in achieving universal access. The 
guidelines depict universal service funds as complements to 
regulatory reform that should be implemented within the 
context of a broader market-oriented approach. In the past, 
governments commonly financed their universal service or 
access strategies using cross-subsidies built into telephony rate 
structures. Today, more countries are setting up universal serv-
ice funds in order to harness the benefits of competition.

In countries that have implemented universal service 
funds, all operators are typically required to contribute a 
percentage of their revenues to the fund. This is true, for 
example, in Peru � and soon will be in Russia. The French 
regulator, ART, announced in October 2004 that Internet 
service providers will now also be required to contribute to 
the universal service fund. Alternatively, some governments 
allocate a portion of their general revenues to the fund, such as 
in Chile, where monies for the fund are allocated directly from 
the national budget. Countries such as Botswana and Nepal 
combine these two approaches. In Chile, Colombia and Peru, 
operators bid at auction to seek which one can implement 
a universal service project at lowest cost; the lowest bidder 
receives the subsidy. Malaysia awards universal access subsidies 
through a comparative selection process. 

Armed with new tools such as advanced wireless technol-
ogies, policy-makers are increasingly expanding their universal 
access or universal service targets to include more isolated and 

remote areas that have remained completely un-served. To 
overcome obstacles such as the lack of basic infrastructure, lack 
of electricity supply and low initial demand, policy-makers 
have concentrated on regional or community network access 
centres, such as telecentres, to supply voice and Internet serv-
ices (see Figure 1.16). The deployment of public payphones 
using wireless technology is an increasingly popular option for 
providing cost-effective network access in remote areas. 

In keeping with the expanding universe of ICTs, policy-
makers have also adapted their definitions of universal access 
and universal service to include Internet access and other data 
services (see Figure 1.16). The WSIS Plan of Action identi-
fied improved access to broadband services as a priority. But 
most countries have yet to include broadband offerings in 
their definitions of universal service.39 To some extent, this 
is because broadband networks are in early stages of market 
development in most countries. With technology in a constant 
state of flux, policy-makers face difficulties in defining what 
services should be embraced in a universal service definition. 
The government�s endorsement of a minimum broadband 
delivery standard or a single technology could also discourage 
the development of alternative technologies or standards. Nev-
ertheless, as broadband services become increasingly available 
in more countries, broadband services likely will find their way 
into universal service definitions soon.

1.6.2.4 Spectrum Management

In early 2004, the European Commission announced a 
public consultation and external study on the secondary trad-
ing of spectrum rights as a tool for more flexible spectrum 
management.40 This follows closely on the heels of an exten-
sive spectrum management review and consultation process on 
secondary trading by Ofcom in the United Kingdom.41 That 
country appeared likely to join the likes of Australia, Canada, 
Guatemala, New Zealand and the United States in permitting 
secondary trading in spectrum rights in some form. 

The adoption of secondary trading reflects a wider effort 
by many countries to develop spectrum management practices 
that meet the increasing demand for spectrum by taking full 
advantage of the latest advancements in wireless technology. 
Innovations like fast frequency hopping, software-defined 
radios, ultra wide-band transmission and smart antennas have 
the potential to greatly increase the efficiency of spectrum use. 
An effective spectrum management policy environment must 
be in place, however, before the full value of the new tech-
nologies can be realized. This topic is discussed more fully in 
Chapter 6.

The allocation of spectrum for licence-exempt use is 
increasingly viewed as a catalyst for the development of more 
efficient and cost-effective wireless technologies. By late 2004, 
55 countries had allocated spectrum for unlicensed use. In 
2003, ITU�s World Radiocommunication Conference globally 
allocated spectrum in the 5 GHz band for wireless access 
systems, including those used for wireless local area networks 
(WLANs). This indicates that the development and use of 
wireless devices employing licence-exempt spectrum will 
continue to expand. The benefits associated with the allocation 
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Box 1.2:  Universal Access Regulatory Best Practice Guidelines
The following is the full text of the best practice guidelines document adopted by delegates to the 2003 GSR in Geneva:
We, the regulators participating in the 2003 Global Symposium for Regulators, have identified and propose the following best 

practice guidelines to achieving universal access to information and communication technology (ICT) services.

A: An enabling regulatory environment: the role of governments and regulators
1.  The success of any universal access/service policy is dependent upon political support at the highest level that recognizes 

the role of ICTs as a tool for development.
2.  It is essential that Regulators exist or be established where they do not yet exist, and that their key role in implementing 

universal access policies and promoting competition be recognized and reinforced.
3.  A series of policy and regulatory reform measures can be taken to achieve universal access to ICTs. These include:

 a.  Formulating a national policy that identifies appropriate and realistic universal access/service objectives that take into 
account the differences between universal access � public access to ICTs � and universal service � household or private 
access to ICTs.

 b.  Including all citizens, regardless of gender, ethnicity, socio-economic level or geographic location, in national universal 
access/service objectives.

 c.  Reviewing universal access/service policies, regulations and practices periodically to adapt to the evolving nature of 
ICT services and the needs of end users.

 d.  Conducting periodic public consultations to the extent possible with stakeholders to identify their needs and modify 
accordingly universal access policies, regulation and practices.

 e.  Designing universal access policies, regulations and practices in order to create incentives for the private sector to 
extend universal access to communications services. 

 f.  Establishing a fair and transparent telecommunication regulatory framework that promotes universal access to ICTs. 
 g.  Adopting technologically neutral licensing practices enabling service providers to use the most cost-effective technol-

ogy to provide services for end users.
 h.  Adopting a framework of interconnection rates linked to costs.
 i.  Reducing regulatory burdens to lower the costs of providing services to end users.
 j.  Developing an effective regulatory body responsible for implementing policies directed towards assuring the best 

quality reliable services at the most affordable prices that meet the needs of consumers � existing and future.
 k.  Promoting competition in the provision of a full range of ICT services to increase access, affordability, availability and 

use of ICTs.
4.  Countries can use regulatory reform as the first step in achieving universal access, recognizing that further steps may be 

necessary to achieve ubiquitous access to ICTs, e.g., in rural areas or to users with special needs.
5.  Appropriate licensing schemes for rural service providers could be granted to meet the needs of un-served and under-served 

areas.

B. Access to information and communication infrastructures 
6.  The lessons learned from the initial experiences developing countries have achieved with mobile cellular services can be 

applied to a broader range of ICT services to foster universal access. These lessons include providing services in a competi-
tive framework, using new technologies that offer both innovative services and affordable pricing options (e.g., pay as you 
go options such as prepaid cards) to a wide range of end users. 

7.  Other measures to promote affordable ICT equipment could include national manufacturing of ICT equipment, reduced 
customs tariffs and duties, and end-user loans to foster affordability of ICT equipment. 

8.  A full range of public access options can be developed, including the creation of public telecentres. 
9.  Local input (including the content useful for local populations) into projects increases their long-term financial sustain-

ability. 
10. Educating local people on the benefits of ICTs and their use increases their long-term financial sustainability.

C. Guidelines in regard to finance and management of universal access policy
11. Universal service funds can be viewed as an option that complements regulatory reform and developed as a mechanism 

within a broader market-oriented approach to achieving universal access.
12. Universal service funds can be financed by a broad range of market players, managed by neutral bodies such as regulators, 

and be used to kick-start public access projects that meet the needs of the local community. 
13. Governments may consider a full range of other financing mechanisms, including tax incentives for ICT providers and 

end users.
14. Competitive minimum subsidy auctions could be used, as an option, to reduce the amount of financing necessary for 

public access projects financed by a universal service fund.
15. Public access projects can be designed to achieve long-term financial self-sustainability, especially where consideration is 

given to innovative low-cost technologies.

Source:  2003 Global Symposium for Regulators at:
http://www.itu.int/ITU-D/treg/Events/Seminars/2003/GSR/Documents/BestPractices_E_31.pdf
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of spectrum for licence-exempt use are discussed further in 
Chapter 2.

1.6.2.5 Dispute Resolution

Regulators are increasingly involved in dispute resolu-
tion as a result of greater liberalization, market growth and 
technological change. The number of service providers has 
increased substantially, as has the range of services they offer. 
Old business models and commercial arrangements are 
being abandoned or bypassed while new ones emerge. These 
changes often require greater policing of disputes among carri-
ers, between carriers and their customers and between carriers 
and the governmental bodies that regulate them. Disputes may 
relate to infrastructure, interconnection, investment, trade, 
liberalization or consumer-related issues. While disputes and 
liberalization seem to go hand-in-hand, policy-makers and 
regulators are taking steps to reduce the level of disputes and 
the strain they put on limited regulatory resources. Failure to 
resolve disputes quickly and effectively can:
• Delay the introduction of new services and infrastructure; 
• Block or reduce the flow of capital from investors;
• Limit competition, leading to higher pricing and lower 

service quality; and
• Retard liberalization � and with it, general economic, 

social and technical development.

Ultimately, the test of successful dispute resolution � as 
with regulation generally � is its impact on investment, growth 
and development in the sector.

The advantages of regulatory adjudication of disputes is 
that there are well-structured channels of decision-making, 
official decision-makers are accountable for their actions and 

there are clear mechanisms for coordinating decisions among 
agencies. Service providers or consumers also have options to 
appeal the regulators� decisions, including to the courts. Court 
adjudication remains an important final recourse for many 
types of disputes � notably those that are less policy-related. 
Judicial resolution of disputes has the advantage of bringing 
finality and official enforcement. But there also are some dis-
advantages: high costs arising from lengthy court procedures 
and a real or perceived lack of telecommunication-specific 
expertise, on the part of judges, to deal with complex industry 
disputes.

Existing regulatory and legal institutions, however, are 
not always well equipped to resolve disputes efficiently and 
effectively. The lack of resources, expertise, and time often lead 
to delays or sub-optimal results in resolving disputes. Policy-
makers, regulators and courts, therefore, are adopting a range 
of alternative approaches to dispute resolution (see Box 1.3). 

Interconnection, in particular, is a major area of dispute. 
As a result, most countries have provided for some form of 
dispute resolution process in this area (see Figure 1.17). Some 
countries have also established mechanisms to build consen-
sus among market players rather than wait until issues boil 
over into protracted litigation. For example, countries such as 
Canada and Malaysia have established working groups to agree 
on a range of interconnection issues (prices, points of inter-
connection, access rights and technical issues) in the spirit of 
industry self-regulation. 

Today, alternative dispute resolution methods are gaining 
in currency. Negotiation, mediation and arbitration are the 
most commonly practiced of these less-official means of dis-
pute resolution. The mediation and arbitration processes can 

Figure 1.16:  Universal Service (US) DeÞ nitions
Particular services included in universal service definitions, world, 2004

Source:  ITU World Telecommunication Regulatory Database.
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be back-stopped by regulatory oversight. The ADR approach 
can help to smooth the rough edges in a large number of 
cases. But certain disputes, involving substantive issues and 
high stakes, offer no escape from judicial intervention. In such 
situations, judicial and quasi-judicial tribunals, which also have 
enforcement powers, become very relevant. In the emerging 
converged regulatory era, dispute settlement mechanisms will 
have to be more flexible, less bureaucratic and more techni-
cally expert in order to address new conflicts effectively.

1.6.2.6 Countering Spam

It would not be accurate to say that 2004 was the year that 
spam, or unsolicited commercial bulk e-mail, first became 
a serious issue. The problem is as old as e-mail itself. But it 
is possible to argue that 2004 was the year when spam was 
recognised as a �regulatory problem� rather than a technical 
loophole or simply a nuisance for users. Several factors have 
contributed to this newly changed perception:
(1) The increasing volume of spam � There is now so much spam 

that the sheer amount of it threatens the usefulness of 

e-mail as a medium for communication. Estimates of the 
volume of e-mail spam vary (see Figure 1.18), because 
they come mainly from companies in the business of 
selling anti-spam solutions. Nevertheless, the consensus 
seems to be that spam constitutes around two-thirds of 
all e-mail � and perhaps as high as 80 per cent in some 
regions (particularly North America). Just as significant is 
the rate of growth. As recently as three years ago, spam 
constituted less than 10 per cent of all e-mail. That per-
centage has soared to roughly 66 per cent in just three 
years. MessageLabs, an anti-spam solutions provider, 
claims that the volume of spam it filters grew from 200 
million messages in November 2003 to 1.2 billion in Sep-
tember 2004 � a six-fold increase in less than a year.

(2) Spam is increasingly being used for undesirable content and activi-
ties � Spam has grown more sophisticated, and so have 
spam-based frauds. Within the last year, the phenomenon 
of �phishing� has emerged. This is the practice of disguising 
spam as legitimate e-mail (from a bank, for instance) and 
attempting to coax recipients into revealing confidential 

Box 1.3: Alternative Dispute Resolution

Approaches to dispute resolution include traditional regulatory adjudication, mediation, arbitration and other forms of 
alternative dispute resolution. 

Alternative dispute resolution: Alternative dispute resolution (ADR) involves less formal or official means of dispute resolu-
tion, such as negotiation, mediation and arbitration. Parties have traditionally pursued ADR processes voluntarily, sometimes by 
contractual commitment. Regulators are now increasingly turning to ADR approaches to help them deal with excessive pressures 
and demands on their limited resources posed by industry disputes.

Negotiation and mediation: Negotiation and mediation are flexible consensual approaches that have the advantage of encour-
aging parties to identify common interests and �win-win� solutions. Negotiation and mediation processes can, however, be subject 
to abuse by disputing parties who might seek to delay adverse resolution of disputes or to obtain information about the other 
party�s case.

Regulators often require parties to try negotiation or mediation before bringing their disputes before the regulator. Some 
regulators or their staffs perform the role of mediator, while some parties prefer to use independent mediators instead. The 
involvement of regulators can induce parties to behave more reasonably. But it can also reduce parties� incentives to negotiate in a 
candid, constructive manner, because parties may see the presence of regulators as a precursor to a formal regulatory proceeding. 
This may then lead them to take a more adversarial, strategic approach. 

Arbitration: Arbitration is an adjudication process in which the disputing parties appoint arbitrators but retain control over 
the design of the process. Arbitration awards usually are enforceable in courts, where they tend to be subject to limited review on 
procedural grounds, such as the scope of the arbitrators� authority. The advantages of arbitration include:

• confidentiality;

• the parties� retention of control over the design of the process;

• speed, compared with most regulatory or judicial procedures; and

• in international arbitration, the neutrality of the forum (compared with the national courts of either of the parties).

Telecommunication regulators are increasingly encouraging parties to use arbitration as a way to resolve disputes. There 
are numerous, well-established arbitration institutions around the world that have developed their own procedures and trained 
arbitrators. 

Note:  For more information on dispute resolution, see ITU/World Bank discussion paper on Dispute Resolution in the Telecommunications Sector: 
Current Practices and Future Directions, 2004. http://www.itu.int/ITU-D/treg/Case_Studies/Disp-Resolution/ITU_WB_Dispute_Res-E.pdf; see also 
http://www.itu.int/ITU-D/treg/Events/Seminars/2004/Geneva/index.html
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financial information, like account details, passwords and 
PIN codes. As spam is increasingly used for fraudulent 
activities, the financial costs are rising. The U.S. Fed-
eral Trade Commission (FTC) has estimated the cost 
of identify theft in the United States alone to be some 
USD 60 billion over the last five years. Meanwhile, the 
shift from ASCII to HTML spam has permitted the use 
of pornographic images to entice (or offend) potential 
customers. And of course, spam attachments are fre-
quently the medium for spawning and spreading compu-
ter viruses and worms. 

(3) Spam is now spreading to other electronic media � Spam is now 
showing up on mobile phones, over instant messaging 
(sometimes called �spim�) and potentially over IP teleph-
ony (sometimes called �spit�). For some of these media, 
the user incurs unwanted costs that make spam doubly 
harmful. For instance, a common spamming technique 
on mobile phones is to entice users to call back, thinking 
they will claim a prize, without being aware that they are 
making a premium-rate call. 

(4) There are now international efforts under way to coordinate anti-
spam activities � Foremost among these was ITU�s WSIS 
Thematic Meeting on Countering Spam, held on 7-9 July 
2004 (see www.itu.int/spam). Also OECD has moved to 
create a Task Force on Spam and to establish an anti-spam 
toolkit (see: www.oecd.org/sti/spam). The regulatory 
implications of spam will be discussed during a special 
session at ITU�s Global Symposium for Regulators, to 
be held in Geneva, 8-10 December 2004. The 2004 ITU 
World Telecommunication Standardization Assembly has 
also agreed on two resolutions outlining further work on 

this issue, including standardization of technical responses 
to spam.

Spam is arguably even more of a problem for users in 
developing countries than in developed countries. Users in 
developing countries often have access only to slower net-
works, using dial-up for Internet access. Thus the cost of 
deleting spam is higher and more time-consuming. Spam is a 
particular problem for blind users, who rely on voice output 
from their PCs and are thus bombarded with meaningless and 
often pornographic audio streams when browsing incoming 
mail.

What has been the regulatory response? It is evident that 
regulators alone cannot fix the spam problem. There has to be 
a multi-pronged approach. The ITU WSIS Thematic Meeting 
on Countering Spam agreed that a comprehensive approach 
would need to have five layers42:

• Strong legislation 

• Development of technical measures 

• Establishment of industry partnerships, especially among 
ISPs, mobile carriers and direct marketing associations 

• Education of consumers and industry players about anti-
spam measures and Internet security practices

• International cooperation among government, industry, 
consumer, business and anti-spam groups, to allow a 
global and coordinated approach to the problem. 

Within the last year, a number of anti-spam laws have 
been drafted, or have come into force.43 In addition, the 2004 
ITU Telecommunication Regulatory Survey indicates that at 
least 23 countries have introduced anti-spam legislation. Some 
examples include:

Figure 1.17:  Mechanisms for Resolution of Interconnection Disputes
Percentage of countries using different mechanisms for resolution of interconnection disputes, world, 2004

Source:  ITU World Telecommunication Regulatory Database.
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• Australia enacted the Spam Act 200344 and the Spam 
(Consequential Amendments) Act 2003,45 which came 
into force on 10 April 2004. They will be enforced by 
the Australian Communications Authority, which can 
pursue several enforcement options, from issuing warn-
ings and infringement notices to pursuing court action. 
When a court finds that a contravention of the Act has 
taken place, it can order offenders to surrender financial 
gains, compensate victims and pay penalties of up to 
 AUD 1.1 million (USD 800,000) per day.

• The United States adopted the �Can-Spam Act� or more 
correctly the �Controlling the Assault of Non-Solicited 
Pornography and Marketing Act�, which came into force 
on 1 January 2004.46 Whereas the Australian regime is 
based on �opt-in� approach, the U.S. legislation is an 

�opt-out� regime, which puts the burden on recipients to 
opt out of receiving further e-mails from the spammer. 
Enforcement responsibilities are shared between the Fed-
eral Trade Commission and state attorneys general.

• Within the European Union, several countries have 
enacted legislation stemming from the EU Directive on 
Privacy and Electronic Communications (2002/58/EC), 
which entered into force in October 2003.47 It is based 
on an opt-in approach and applies equally to SMS and 
mobile phones, as well as e-mail.

It is clear, however, that international cooperation is 
necessary for these laws to have any effect. Otherwise, spam-
mers will simply use off-shore servers, as gambling websites 
do. Some cooperation attempts have been made through 
international memorandums of understanding (MoUs), such 
as the one between Australia and the Republic of Korea48 or 
the one negotiated among the Australia, United Kingdom and 

the United States (the latter was on enforcement).49 But more 
needs to be done. The WSIS ITU Thematic Meeting called 
upon ITU member countries to cooperate in creating a global 
MoU and to help developing countries in this regard.

1.7  Conclusion

Since the release of the 2003 edition of Trends in Telecom-
munication Reform, the global ICT sector has experienced many 
new developments: continued subscriber growth (particularly 
in the mobile sector), an increase in new operators, more 
competition in fixed services, a renewed interest in privatiza-
tion and continued moves to create new regulatory authorities. 
More than 20 countries have announced their intention to pri-
vatize operators in the coming years, and another 25 countries 
have announced plans to establish separate regulatory bodies. 

The convergence of telecommunications, information 
technology and broadcasting has played a catalytic role in 
telecommunication reform over the past year. Some countries 
with long-standing telecommunication regulatory agencies 
have revamped their frameworks and institutions to respond 
to convergence and the ever-changing ICT market. At the 
same time, more than 60 countries have announced their 
intention to draft new legislation to address convergence.

Convergence, increased competition and the introduction 
of new services, new technologies and new market players have 
also brought new challenges for regulators. With increased 
competition, the need for efficient dispute resolution has 
grown in importance. With the introduction of services like 
VoIP and broadband access, regulators have had to adapt old 
regulatory regimes, such as those that oversee universal access 
and universal service, spectrum management and interconnec-

Figure 1.18:  Spam, Spam, Spam, Spam�
Estimates of spam as a percentage of all e-mail, from MessageLabs (left) and Brightmail (right)

Source: Left chart, MessageLabs at: http://www.messagelabs.com/emailthreats/default.asp; right chart, Brightmail at www.brightmail.com/
spamstats.html (Brightmail was acquired by Symantec in June 2004).



CHAPTER 1 23

Trends in Telecommunication Reform 2004/2005

1 ITU Internet Reports 2004: The Portable Internet, Geneva, 220 pp (for more information, see: www.itu.int/portableinternet).
2  From ITU Internet Reports 2004: The Portable Internet, ibid.
3  Portable Internet, ibid.
4  AT&T Announces Second-Quarter 2004 Earnings, Company to Stop Investing in Traditional Consumer Services; Concentrate Efforts on Business Markets, 

22 July 2004, http://www.att.com
5  AT&T CallVantage Service Expands to 21 New Markets in Seven States in Nationwide Deployment, 19 August 2004, http://www.att.com
6  Telecom Regulatory Authority of India press release, 8 November 2004 , �Growth Continues in October 2004� at http://www.trai.gov.in/pr8nov.htm 
7  ITU World Indicators Database, and Total Tele, 6 October 2004, Russian mobile subscribers reach 59.52 m in September.
8  For this report, the term developed economies includes Andorra, Australia, Austria, Belgium, Bermuda, Canada, Croatia, Czech Republic, Denmark,  Estonia, 

Faroe Islands, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Monaco, 
 Netherlands, New Zealand, Norway, Poland, Portugal, San Marino, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, United Kingdom, and the United 
States. All other countries are included in the developing classification.

9  Portable Internet, ibid.
10  http://www.worldmarketsanalysis.com/servlet/cats?ID=204401&pageContent=art
11  World Market Research Centre, 28 September 2004.
12  World Market Research Centre 22 September 2004. See also http://www.privatisation.gov.rw/eng/indexen.htm
13  The term �basic services� is defined as local, long distance and international services.
14  An Annex on Telecommunications was included in the 1994 GATS. For the full-text, see http://www.wto.org/english/tratop_e/serv_e/12-tel_e.htm. A list of 

country commitments and exemptions is here: http://www.wto.org/english/tratop_e/serv_e/telecom_e/telecom_commit_exempt_list_e.htm. For a summary of 
the NGBT negotiations, see http://www.wto.org/english/tratop_e/serv_e/telecom_e/telecom_results_e.htm 

15  For the text of the WTO Reference Paper on regulatory principles, see http://www.wto.org/english/tratop_e/serv_e/telecom_e/tel23_e.htm 
16  See http://www.wto.org/english/news_e/news04_e/dsb_1june04_e.htm for more information.
17  See ITU/TeleGeography Inc. (1999), �Direction of Traffic: Trading Telecom Minutes�, Geneva, 330 pp (see http://www.itu.int/ITU-D/ict/publications/dot/

1999/index.html). 
18  For a review of local initiatives to promote broadband development, see OECD (2004), �The development of broadband access in remote and rural areas�, 

available at: http://www.oecd.org/dataoecd/38/40/31718094.pdf 
19  For a case study of Korea�s broadband success, see �Broadband Korea: Internet Case Study�, available at: http://www.itu.int/ITU-D/ict/cs/korea/material/CS_

KOR.pdf 
20  See ITU (2003), �Birth of Broadband�, 2003, p. 10.

tion. New technologies and services have also brought about 
new menaces like spam, necessitating new strategies, greater 
international cooperation and even new laws.

Over the next year, old challenges are likely to re-emerge 
in new forms. High foreign mobile termination rates may be 
one such challenge. While many regulators have taken efforts 

to remedy high mobile termination rates over the past few 
years, significant differences still remain in mobile termination 
rates between countries. In order to examine the effect of these 
discrepancies, the FCC in the United States has just begun an 
inquiry into the effect of foreign mobile termination rates on 
U.S. consumers.50 
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Licensing is one of the most important instruments 
regulators can employ in the context of sector reform. A tele-
communication licence is an official authorization to provide 
services or operate networks. It also can be a regulatory code 
that defines the terms and conditions under which the licensee 
may operate. Licences frequently describe the rights and obli-
gations of the provider. In short, the licensing process controls 
both entry into the telecommunication market and, often, the 
behaviour of the licence-holder once it enters the market. 

Regulators can use the licensing process to exercise con-
trol over many variables. These include market structure, the 
number and types of network operators or service providers, 
the extent of competition, the pace of infrastructure expansion 
and the affordability and range of telecommunication services 
available to consumers. It is no surprise, given how useful a 
tool licensing is, that many regulators have used it to pursue a 
wide range of policy objectives. 

2.1  The Goals of Licensing1

Governments and regulators normally have several differ-
ent objectives when they license telecommunication providers. 
Some of the common licensing objectives are described in the 
following subsections.

2.1.1   The Allocation of Scarce Resources
Given the finite nature of some resources (for example, 

spectrum, numbering or rights of way) needed to offer tele-
communication services, governments must allocate these 
resources among providers in a fair, efficient and transparent 
manner. Licensing is the most common regulatory means to 
allocate these resources. 

Regulators can choose from a wide range of licensing 
award mechanisms, including auctions, comparative evalua-
tions of competing bids (often known as �beauty contests�) and 

�first come, first served� approaches (all of these mechanisms 
are fully described in subsequent chapters). The choice of a 
licensing mechanism often requires a balancing of competing 
interests and priorities. Spectrum, for instance, may be auc-
tioned to the highest bidder, generating maximal government 
revenues. But if the primary goal is to encourage the rollout 
of new services, regulators may want to hold down operators� 

costs, thus reducing end-user prices and stimulating demand 
(Licence fee strategies are discussed in detail in Chapter 4). 

It is important to add, however, that licensing is not the 
only way to allocate finite resources. Licence-exempt spectrum 
use, for example, is often a viable option. With the develop-
ment of advanced wireless technologies such as spread-spec-
trum and frequency-hopping transmission, efficient spectrum 
use and �sharing� of frequencies can be achieved without 
having to resort to a licensing process that grants exclusive 
rights to specific providers for specific frequencies (see 
 Section 2.3 below).

2.1.2   Expansion of Networks and Services 
Most governments view basic telecommunications as an 

essential public service. While there has been a trend towards 
privatization � and an increasing reliance on markets to deliver 
services � most regulators continue to impose some obligations 
to ensure that basic telecommunication services are available to 
the public at affordable rates.

The objectives of network expansion and promoting uni-
versal access (or universal service) to telecommunications are 
major reasons for licensing in both developed and developing 
countries. Network rollout and service coverage mandates are 
often included in licences. This is particularly common when 
state-owned incumbent operators are privatized, or when 
licences confer some degree of exclusivity. Network rollout 
and service coverage obligations in licences, however, are 
increasingly giving way to other, more transparent and com-
petitive, regulatory mechanisms such as universal service funds. 
Even so, licences may still require operators to contribute to 
such funds. 

Licensing is also often employed to attract operators to 
roll out services in underserved areas. Favourable licensing 
terms � such as limited exclusivity or the right to provide 
lucrative services (mobile services, for example) in an other-
wise restricted market � are sometimes used to entice private-
sector investment in underserved areas. This topic is discussed 
further in Chapter 3. 

2.1.3   Privatization or Commercialization
In some countries, previously state-owned incumbents 

are given licences for the first time when they are privatized. 

 2   WHY LICENSE?
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Governments lose a measure of control over incumbents 
during the privatization process. Licences are seen as a way to 
clarify for all stakeholders � including consumers, competitors 
and the government itself � what the privatized incumbent 
can and cannot do. At the same time, specifying the rights and 
obligations of incumbent operators gives the new investors 
some certainty about the business in which they are investing. 

Licensing the incumbent operator generally does not 
involve a competitive selection or other formal application 
process. But new telecommunication laws are often introduced 
to allow the incumbent to enter various new market segments 
after privatization. This process typically involves identifying 
both the existing and new rights and obligations of the opera-
tor. These rights and obligations then are incorporated into a 
new licence for the incumbent.

The incumbent�s new licence is generally meant to reflect 
a new telecommunication policy and regulatory regime, driven 
by a market-based economy and focusing on attracting com-
petitive market entry. For example, some governments have 
included interconnection and network access requirements 
in their incumbents� licences. Of course, incumbents� inter-
ests � which include retaining as much exclusivity and market 
power as possible � often clash with the policy-makers� desire 
to promote a more competitive telecommunication sector. 

In some countries, incumbents are granted licences to 
compete with market entrants in providing newer services, 
such as mobile cellular, data communications, Internet access 
and other �value-added� offerings. Another strategy, however, 
is to prevent incumbents from entering these markets, main-
taining the markets as �preserves� for new market entrants. 
The role of licensing in migrating from a monopoly environ-
ment to open competition is discussed further in Chapter 7. 

2.1.4   Regulatory Certainty 

Licensing comprises only one element of the regulatory 
framework. Other rules that govern operator behaviour are 
included in telecommunication laws, sector policies, regula-
tions, decrees, orders, decisions, guidelines, directions and 
other documents of general application. But where privatiza-
tion and competition are introduced before a complete regula-
tory framework can be developed, the rights and obligations of 
operators are often defined in licences for the sake of providing 
regulatory certainty. 

By clearly defining the rights and obligations of the opera-
tor and the regulator, a licence can significantly increase confi-
dence in the regulatory regime. Regulatory certainty is a critical 
element of the liberalization process, in which governments 
aim to attract new operators and capital investment. This is 
particularly true when foreign investment is sought in riskier, 
developing or transitional economies.

Where policy-makers are pursuing increased competition, 
regulatory certainty can promote new market entry. Licens-
ing allows regulators to spell out clear provisions that detail 
rights and obligations regarding issues such as interconnection, 
pricing and market behaviour. Similarly, when operators are 
offered periods of exclusivity, the duration and precise scope 

of the monopoly must be clearly reflected in the licences of the 
new operators, in order to provide certainty to them and their 
investors. 

2.1.5   Establishing a Competitive Framework

Licences frequently include conditions to establish a 
�level playing field� for competition and to limit the prospects 
that incumbent providers will abuse their dominant position 
in telecommunication markets. Such conditions are gener-
ally known as �anti-competitive safeguards� or �fair trading 
conditions�. These typically include prohibitions against anti-
competitive practices, such as cross-subsidization, predatory 
pricing, excessive pricing and discrimination.

Where regulators have not established frameworks for 
interconnection and network access, licences also may include 
requirements for incumbent providers to interconnect with 
new entrants and to offer access to their networks on reason-
able, cost-oriented and non-discriminatory terms. 

To an increasing extent, however, regulators pursue these 
goals through generally applicable rules and regulations, not 
licences. For example, interconnection and access mandates 
are commonly established in regulations, industry codes of 
practice, orders or regulatory directives. Competition policy, 
meanwhile, is increasingly codified in ex post general competi-
tion laws.

2.1.6   Consumer Protection

Consumer protection provisions are often included in 
telecommunication licences, alongside other terms and condi-
tions related to the provision of services and facilities. These 
conditions tend to relate to matters such as price regulation, 
quality-of-service standards, and mandatory services that must 
be offered to consumers. These include, for example, directory 
services, operator assistance and emergency services. As with 
interconnection or access rules, consumer protection mandates 
are now often promulgated in general orders or regulations, 
outside of the licencing process. 

2.1.7   Regulating Market Structure

A key aspect of regulation is determining what should 
be the ideal or optimal structure of the telecommunication 
market being regulated. Many countries seek to fix the number 
of operators they license to provide telecommunication serv-
ices. A prime reason for licensing new telecommunication 
operators is to increase competition. As Chapter 1 illustrated, 
the licensing of new operators has made competition the dom-
inant mode of supply in basic (fixed-line) voice services and in 
newer telecommunication markets for services like mobile or 
Internet access.

A major objective of licensing, in many markets, is to 
ensure the viability and benefits of market entry by new com-
petitors. But while licensing can increase competition, licens-
ing requirements can also provide a means to limit market 
access. This is the actual intent in countries where authorities 
have granted monopoly, duopoly or other exclusive rights 
through licensing. Such rights are often retained for political or 
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financial reasons. For example, some governments have sought 
to protect the financial viability of state-owned incumbents 
by preserving their exclusivity rights in particularly lucrative 
market segments. Often, exclusivity rights are granted in 
exchange for an operator�s pledge to achieve network expan-
sion or meet universal service or universal access targets. 

Maintaining monopolies is now generally acknowledged 
to be an inefficient way to promote the development and 
expansion of telecommunication markets. Yet many govern-
ments have seen limited periods of exclusivity (monopolies or 
duopolies) as a useful transitional stage in the long-term pro-
gression toward full liberalization. This view can be explained 
by several reasons, including the regulators� need to build up 
sufficient regulatory experience before opening up further 
market segments to competition. The topic of licensing in 
the context of a transition toward liberalization is discussed in 
Chapter 7.

2.1.8   Generating Government Revenue 
Governments seldom make the generation of revenue an 

explicit objective of the licensing process, but the fact is that 
licensing of finite spectrum can generate significant funds for 
governments. Revenues can be obtained at different points 
throughout the licensing process, including from application 
fees, from one-time licence fees when licences are awarded, 
and from recurring annual licence fees. One-time licence 
fees, particularly through auction award mechanisms, tend 
to generate large amounts of revenue. For example, the 3G 
auction in the United Kingdom netted the government about 
USD 35 billion in revenues, while the auction in Germany 
generated USD 46 billion. On the other hand, annual licence 
fees tend to be more modest, in order to provide a more stable 
and continuing source of revenue to fund the operations of the 
regulator. 

Granting exclusivity rights has also been shown to 
increase government revenues from licensing. Operators are 
willing to pay a significant premium for monopoly privileges. 
The drawback is that maintaining monopolies or duopolies can 
harm consumers by limiting telecommunication sector growth 
and reducing operator efficiency. The topic of licensing fees is 
discussed further in Chapter 4.

2.1.9   The Evolving Role of Licensing
As telecommunication liberalization increases, the role 

of licensing in facilitating competition diminishes. Similarly, 
with the increasing maturity of regulatory frameworks, licens-
ing is less useful as a means of providing regulatory certainty. 
As telecommunication markets develop, the essential body of 
regulatory orders and decisions on various issues tends to grow 
correspondingly. Licences become less important as regulatory 
instruments as the list of decisions and orders accumulates.

Despite this greater reliance on other regulatory instru-
ments, the licensing process has been retained in some form 
by all the countries that have adopted it in the past. Licensing 
gives regulators the ability to shape market development by 
controlling market entry. This is an important tool, even in 
countries where telecommunication competition is relatively 

mature. For example, competition was introduced in Malaysia 
as far back as 1989, but individual licensing of network facili-
ties providers was retained because policy-makers believed it 
was important to avoid wasteful duplication of infrastructure 
in the country.

As a general trend, however, individual licences are 
increasingly reserved for those seeking rights to use finite 
resources and for those planning to deploy telecommunication 
networks on a significant scale. Correspondingly, the provision 
of many telecommunication services is now subject only to 
general authorization and class licensing requirements that 
prescribe only a basic set of terms and conditions. The trend 
toward minimal licensing, general authorizations, simplified 
licensing procedures and unified classifications for licensing is 
discussed in the following chapter.

2.2  The Historical Context of Licensing

2.2.1   From Monopoly to Competition
Licensing is a relatively recent development in the long 

history of telecommunications. Historically, state-owned 
incumbent operators provided telecommunication services on 
a monopoly basis in most markets. Telecommunication opera-
tions were treated largely as a branch of the public administra-
tion, along with postal services, road transportation and other 
government services.

As highlighted in Section 2.1.3 above, licensing assumed 
increasing importance when state-owned incumbents were 
privatized. Governments began issuing licences that specified 
the rights and obligations of the incumbent (and, eventually, 
of competitors), providing greater certainty to the govern-
ment and private sector about what behaviour was expected 
and required of all market participants. Licence obligations 
ensured that the incumbent would continue to pursue certain 
public policy objectives, particularly that of universal service 
provision. Licences also gave the industry enough regulatory 
certainty to attract capital investment.

When privatization and liberalization first occurred in the 
United Kingdom in the early 1980s, for example, the concept 
of telecommunication regulation was relatively new to that 
country. There was no existing regulatory framework. There-
fore, the licence issued to British Telecommunications plc (BT) 
was prepared as a largely self-contained regulatory code. It gov-
erned most aspects of BT�s operations and market behaviour. 
The licence also gave BT a variety of exclusive rights, such as 
a limited monopoly for basic voice services and limitations on 
simple resale. Subsequently, other countries that undertook 
the process of privatization and liberalization adopted similar 
licensing models. These models were then carried over to the 
process of granting licences to new market entrants when they 
were allowed to begin competing with incumbents. 

Although widely practiced among emerging and transi-
tional telecommunication markets, the practice of including 
exhaustive regulatory provisions in licences was not the sole 
approach to licensing. A few countries � particularly those 
among the 10 new member states that joined the European 
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Union in May 2004 � have enacted comprehensive regulatory 
frameworks in tandem with the introduction of privatization 
and liberalization. In effect, this has precluded the need for a 
self-contained regulatory code to be incorporated into each 
licence granted to an operator. In Lithuania, for example, the 
incumbent and its competitors all were licensed according to 
the country�s new, general authorization framework when the 
incumbent�s monopoly privileges expired on 1 January 2003. 

The case of Lithuania and other new EU member states, 
however, appears to be the exception rather than the rule. 
These countries� regulatory frameworks were largely based on 
a substantial body of directives that already had been in effect 
in other EU member states for some time. Furthermore, the 
European Commission and older EU member states provided 
considerable assistance in developing new regulatory frame-
works in the accession countries. 

2.2.2  The Role of Trade Agreements

Multilateral trade rules serve as valuable guides to coun-
tries seeking to liberalize their telecommunication markets. 
These rules have been established over the past decade or so, 
through agreements such as the World Trade Organization�s 
(WTO�s) General Agreement on Trade in Services (GATS) 
and the follow-on, 1997 �basic telecommunications agreement� 
(BTA) � known formally as the Fourth Protocol annexed to 
the GATS. Countries that sign on to these multilateral pacts 
can often attract foreign investment by detailing the necessary 
elements of a pro-competitive and transparent licensing regime 
(see Box 2.1).

2.2.3   Licensing in the Era of Convergence

Even after the initial stage of market liberalization, many 
countries have kept licensing requirements as an essential part 
of their telecommunication frameworks. Indeed, in many lib-
eralized markets, the licensing process still provides a means of 
gate-keeping, to control market entry. It also serves as a vehicle 
for imposing a wide range of regulatory obligations and ensur-
ing implementation of various policy objectives.

Nevertheless, ongoing technological advancement and 
constant market evolution mean that licensing must also 
evolve to ensure that it remains relevant and beneficial. Left 
unchanged, the licensing process can be an obstacle to the 
development of a telecommunication market in several ways. 
Preserving unnecessary, onerous and complicated licensing 
requirements can act as a barrier to market entry and hinder 
competition. Maintaining outdated and irrelevant licensing 
classifications can also hinder technological advancement and 
service development. Licensing classifications based on specific 
types of technologies can act as artificial barriers to the intro-
duction of alternative new technologies, which could be used 
to provide similar or even identical services. The remainder of 
this report will contain numerous examples of how regulators 
and policy-makers have adopted new licensing approaches to 
cope with the trends of liberalization and convergence in mar-
kets and technologies.

2.3  Is Licensing Really Necessary?

Before embarking on a wider discussion of the nature of 
licensing in the era of convergence, it is important to empha-
size that licences do not have the same importance in all 
countries. In a few countries where monopoly operators have 
been privately owned � particularly in the United States and 
Canada � telecommunication licensing is not widely used as 
a regulatory instrument. Instead, regulatory rules are enacted 
through the regulations, codes, decisions or orders made 
by the regulator. In Canada, for example, quality-of-service 
standards and targets are set out in decisions and orders by 
the Canadian Radio-television and Telecommunications Com-
mission (CRTC). Accordingly, when Canada implemented a 
licensing regime in 1998 for international service operators, 
CRTC issued very short, two-page licences. The balance of the 
rules governing these operators was set out in other regulatory 
documents. 

Given the widespread availability of alternative regulatory 
instruments to regulate the behaviour and activities of opera-
tors in the market, the need to impose licensing requirements 
in general has been questioned. While some public policy 
objectives can be achieved by licensing, the benefits of licens-
ing, across the board, should not be assumed. One can argue 
that, in some circumstances, there may be no substantial justi-
fication for controlling entry into a telecommunication market 
through licensing. And this argument has been made for both 
non-spectrum-related licences and spectrum licences.

2.3.1   Non-Spectrum-Related Licences
As described above, governments historically exerted tight 

control over the telecommunication industry, either through 
direct ownership and service provision or an extensive set 
of licensing requirements. This control has extended to the 
licensing of enterprises or other entities that:
(a) constructed and owned telecommunication facilities and 

networks;
(b) provided telecommunication services on such networks; 
(c) utilized radio spectrum resources; 
(d) deployed the equipment used in telecommunication net-

works (i.e., through an equipment authorization process);
(e) installed and maintained the equipment;
(f) operated the equipment (i.e., the end user).

This high degree of control typically has been justified 
on grounds of economic efficiency, interference protection (in 
case of spectrum-related licences) and, in some cases, national 
security or other national-interest rationales.

2.3.1.1  Licensing Networks, Services and Equipment

Rapid changes in the technology and economics of the 
telecommunication industry, however, raise fundamental 
questions about the actual need for such an extensive licens-
ing regime. These questions often boil down to this: Is it 
still necessary to license everything? For example, consider a 
company that wants to construct a new wire-line network in 
order to provide a telecommunication service in a particular 
country. Typically, the entrepreneur would be required to 
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(a)  obtain a licence to construct and operate the network 
itself; 

(b)  obtain a licence to provide a particular service or set of 
services;

(c)  use government-authorized equipment to construct the 
network. 

The requirement to obtain a licence to construct and 
operate the network itself is based on arguments that networks 
have high fixed costs and that operation of those networks 
involve large economies of scale. The justification for licensing 
is that allowing multiple networks to proliferate uncontrolled 
would lead to higher costs through the �uneconomic duplica-
tion of facilities�. Over the past few years, though, the dangers 
of �overbuilding� have been seen as overstated. In any case, the 
dynamic efficiencies associated with a vibrant, open, competi-
tive market may more than compensate for any static efficiency 
gained from more restrictive licensing policies. For this reason, 
many governments are now migrating to less-restrictive licens-
ing requirements for entities desiring to construct and operate 
new networks. 

Governments� justifications for licensing services are a bit 
different. The requirement to obtain a service licence was (and 
sometimes still is) based at least partly on the need to protect 
existing service-providers� internal cross-subsidies, which are 

seen as the best way to support affordable services for consum-
ers. The beneficiary of this rationale is often the incumbent. 
Such internal cross-subsidies are ostensibly used to support a 
socially desirable outcome � often, the provision of service in 
underserved areas of the country. Services in urban areas may 
be priced above their economic costs in order to provide excess 
revenues to support other services (typically, in rural areas) that 
can then be priced below economic cost.

Such deliberate pricing distortions cannot survive in an 
open, competitive market. This fact often provides regula-
tors, ironically, with a justification for using licensing to curb 
the growth of competitive services. Once again, though, the 
past few years have given evidence that competitively neutral, 
explicit subsidy mechanisms (such as universal service funds) 
can provide needed support for socially desirable outcomes, 
without the need to restrict market entry. In this way, the 
public can gain the dynamic benefits of a more open, com-
petitive marketplace without giving up the social benefits of 
desirable subsidies. Moreover, removing service restrictions 
allows providers � and eventually consumers � to benefit from 
the economies of scope associated with providing multiple 
services on a common network platform. For these reasons, 
administrations are moving to less-restrictive requirements 
for companies that want to add new services to the ones they 
already offer. Cable television network operators or Internet 

Box 2.1:  Licensing and Multilateral Trade Rules

The General Agreement on Trade in Services (GATS) and the 1997 WTO basic telecommunications agreement )(BTA) are 
key instruments in setting global norms for licensing and regulation. All WTO member states are bound by the �general obliga-
tions and disciplines� of the GATS, of which three are directly relevant to the licensing process:

Most Favoured Nations (MFN) Treatment (GATS Article II) � A licensing regime must grant market access to operators from 
a WTO member country on terms �no less favourable� than the terms applicable to operators from �any other country�.

Transparency (GATS Article III) � All laws and rules affecting trade in services must be published. The Telecommunications 
Annex to the GATS specifically requires publication of, among other things, all notification, registration or licensing requirements 
� if any � as well as any other forms of recognition and approval (e.g. type approval of terminal equipment) needed before foreign 
suppliers can do business lawfully in a member country.

Barriers to Trade (GATS Article IV) � Licensing requirements must not �constitute unnecessary barriers to trade�.

The schedules attached to the GATS also contain additional trade commitments by individual member countries concerning 
specific services, including basic telecommunication services. Further, national commitments made as part of BTA require many 
countries to provide greater telecommunication market access. Implementation of these commitments can be phased-in over a 
period of several years. 

The WTO Telecommunications Reference Paper, which was annexed to the BTA commitments of many countries, binds 
them to adopt certain regulatory practices applicable to basic telecommunication services. Two of these commitments are directly 
relevant to licensing:

Public Availability of Licensing Criteria (Article 4) � Where a licence is required, regulators must make publicly available 

(1) all the licensing criteria, 

(2) the period of time normally required to reach a decision concerning an application, and 

(3) the terms and conditions of individual licences. The reasons for the denial of a licence must be made known to the 
applicant on request.

Allocation and Use of Scarce Resources (Article 6) � Any procedures for the allocation and use of scarce resources, includ-
ing frequencies, numbers and rights of way, must be carried out in an �objective, timely, transparent and non-discriminatory 
manner�.

Source:  GATS and BTA.
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service providers can offer voice services, for example, using 
Voice over Internet Protocol (VoIP) technology.

Regulators maintain equipment-licensing regimes for 
several reasons. These included fears that (a) the equipment 
might not perform adequately, causing the network to oper-
ate unreliably, and (b) operators would import or acquire 
out-of-date equipment, eroding the quality of service avail-
able to consumers. But these two justifications have also been 
impacted by changes in the marketplace and changes in think-
ing about the role of regulators and the regulatory process. For 
example, in a truly competitive marketplace, if an operator has 
an unreliable network or employs outdated equipment, it may 
be vulnerable to competition from a new market entrant with 
a more reliable, modern network. Moreover, one of the major 
benefits of a competitive market is that consumers typically 
can choose from an array of products or services with different 
levels of quality at different prices. This allows them to select 
a quality and price that best suits their particular requirements 
and budget. So a competitive market, with low entry barriers, 
reduces the need for close government oversight of the equip-
ment employed by network operators. 

Moreover, it is generally better (in terms of achieving 
more efficient outcomes) for regulators to focus on regulating 
the outputs or results they want to achieve rather than on the 
inputs that are utilized to achieve those outcomes. If network 
reliability is a concern, then the regulator can establish and 
enforce network reliability standards, leaving it to the opera-
tors to figure out how to meet them. For their part, operators 
must figure out the optimal network design that will maximize 
the productivity of their networks while minimizing costs. The 
operators, after all, have strong economic and competitive 
incentives to meet the regulators� standards using the most 
economical and efficient architecture and equipment. Again, 
competitive forces can reduce the need for the regulators to 
engage in micro-managing of choices through equipment 
licensing.

2.3.1.2  ISPs: An Example of Reduced Licensing

The discussion above addresses, in general, how rapid 
changes in the technology and economics of the telecommu-
nication industry are reducing the need for individual licensing 
of non-spectrum-related networks, services and equipment. 
Individual licensing may discourage competitive entry and new 
investment by imposing increased costs, bureaucratic delays 
and increased opportunities for arbitrary action or corruption 
on the part of regulators. Given these industry trends and the 
potential negative impact of individual licensing on investment 
in such a vital sector, it is understandable that some administra-
tions have sought specific opportunities to reduce or eliminate 
individual licensing entirely. 

One example of reduced licensing can be found, nearly 
worldwide, in the growth of Internet Service Providers (ISPs). 
ISPs typically do not own extensive transmission facilities and 
instead rely upon lines leased from underlying network pro-
viders. The economic barriers to entry into the ISP market 
are low, and robust competition is possible even in smaller 
geographic markets. Consequently, some countries have estab-

lished �open entry� policies for ISPs. New providers do not 
need to obtain individual licences or other formal approvals 
from the government before entering the market � nor do they 
even have to notify the regulator before beginning operation. 
Other countries require notification, but not before operations 
begin. Research suggests that countries requiring formal regu-
latory approval for ISPs have fewer Internet users and hosts 
than countries that do not require such approval.2

Even with open-entry or simple notification policies, ISPs 
may still be subject to government oversight in areas such as 
consumer protection. They often come under general busi-
ness regulation that applies to all commercial entities � or at 
least a certain group or �class� of companies. Specific groups 
or classes may be singled out for general authorization require-
ments or �class licences�. Or, specific rules or regulations may 
be applied to that narrow group. 

2.3.2   Spectrum-Related Licences 

The previous section dealt with increasing questions 
about the need for extensive licensing in the wire-line por-
tion of the industry. The wireless industry faces as many, if not 
more, changes in technology and economics than wire-line 
operators do, but it also involves an additional set of licensing 
issues associated with the use of radio spectrum.

In the traditional way of managing this crucial and scarce 
resource, the regulator (often guided by ITU�s international 
radio regulations) allocates blocks of spectrum for specific uses 
(for example, broadcasting or mobile cellular service). The reg-
ulator then establishes the technical and regulatory terms and 
conditions governing the use of those allocated blocks. The 
next step is to assign individual channels or sets of channels for 
use by particular entities � whether by auction or comparative 
assessment of multiple bids. Finally, the regulator enforces the 
rules, terms and conditions that it establishes.

2.3.2.1  Licensing to Prevent Interference

In carrying out these activities, a fundamental objective is 
to prevent or minimize harmful interference between different 
uses and users of the spectrum. Historically, interference con-
cerns were focused in three different areas:

(1) The radio equipment used in a station could be improp-
erly designed and might emit spurious signals that would 
cause harmful interference to other users or services.

(2) Even if the equipment was properly designed, it could be 
operated on a channel or at a location that would cause 
interference to other users or services. This situation 
could arise, for example, if two television stations were 
assigned the same channel in the same geographic area. 

(3) Even if the station equipment was properly designed and 
operated on the assigned channel and at the assigned 
location, interference could still be caused if the equip-
ment was not adjusted or maintained properly, or if the 
operator did not follow established operating procedures. 
An extreme example would be a situation in which a ship-
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board radio operator sent a routine message on a radio 
channel intended only for use in emergencies.

To prevent these problems, regulators have developed 
rules governing the technical characteristics of the radio equip-
ment itself, the licensing of individual stations, and the licens-
ing of the operators responsible for the technical operation of 
the stations. Depending on the legal structure of the country, 
the regulator could, for example, enforce its rules by revoking 
a licence, issuing a �cease and desist� order against a licensee, 
by imposing fines or invoking other sanctions. 

2.3.2.2  Evolution in Wireless Technology

Over the years, however, as technology has improved and 
services have evolved, the potential for certain types of inter-
ference has been drastically reduced. Consequently, regulators 
have eliminated or significantly reduced their regulation of 
certain types of equipment and operations. For example, before 
the introduction of more modern technology (such as solid 
state devices), equipment would tend to drift out of adjust-
ment or would have to be retuned if the operating channel was 
changed. The operator would have to use external controls to 
adjust the equipment � a task that called for a certain amount 
of expertise to avoid causing interference to other receivers. 

Modern equipment is much more stable and capable of 
operating over a wider range of channels and conditions, with-
out the need for manual adjustments or retuning. Indeed, most 
end-user radio equipment today cannot be adjusted through 
external controls (and does not usually need to be). Further-
more, the network � not the end-user equipment � controls 
access to shared channels. Operation independent of the net-
work (or specialized test equipment) is impossible. Network 
control is exercised to minimize interference, and the end user 
has no way of over-riding that control. 

Because most modern end-user equipment poses mini-
mal risk of harmful interference, many administrations have 
eliminated individual end-user licences for a range of services � 
including cellular mobile radio services. While the cellular 
network operator must obtain a licence to construct and oper-
ate its base stations, handset owners themselves face no such 
licensing requirements. They simply acquire the phone (and 
the SIM card, in many cases) and begin to use it. Of course, 
the handset itself may still be subject to equipment authoriza-
tion requirements, but even so, these are the responsibility of 
the manufacturer or importer, not the user. 

Technological evolution, then, has reduced the need 
for certain licensing requirements, particularly for end users. 
Rather than issue individual licences for operating equipment 
in services such as aeronautical, maritime or �Citizens� Band�, 
countries may utilize class licences or, as in the United States, 
adopt �licensing by rule�. In these cases, no fees or special 
qualifications are involved, nor are individual records main-
tained. Equipment operators must comply, however, with the 
regulations that apply to all users of that band, or to a certain 
service or class of users. 

2.3.2.3  Top-Down Spectrum Management

Despite the relaxation of regulatory requirements in some 
of these licensing dimensions, policy-makers at the interna-
tional, regional and national levels have continued to rely heav-
ily upon engineering-oriented, centralized, �command and 
control� spectrum management methods. Much of that con-
trol is exercised through centralized network licensing require-
ments that focus on eliminating or minimizing interference.

In recent years, fast-growing demand, coupled with rapid 
technological changes, have put increased pressure on these 
traditional, top-down management approaches. The command-
and-control system has been criticized on the grounds that it:
• is excessively rigid;
• leads to administrative scarcity;
• stifles technical and service innovation;
• lacks sufficient incentives for efficient use of the resource;
• creates barriers to both voluntary and involuntary spec-

trum sharing;
• erects barriers to welfare-enhancing transactions in the 

resource. 

2.3.2.4  Property-Rights Approaches to Spectrum

One alternative to the traditional, centralized method is 
moving spectrum management in the direction of a market-
oriented system. Exclusive rights � something akin to property 
rights � in spectrum can be traded on a decentralized basis, like 
other commodities. Some administrations have implemented, 
or are contemplating, such market-oriented approaches, 
including, for example:
(a) granting licensees greater flexibility in terms of the tech-

nology that they employ and the services that they offer; 
and

(b) allowing certain classes of licensees to sell their excess 
spectrum rights to others or to lease their spectrum rights 
on a contractual basis. 

At their purist extreme, these market-oriented approaches 
may eliminate the need for a licence entirely, in favour of 
something like perpetual private ownership or exclusive rights 
to use and resell the resource. Examples of countries that have 
implemented strong, market-oriented approaches (although 
perhaps not to the extreme described in the previous sentence) 
include Australia, Guatemala and New Zealand and, to a lesser 
extent, the United States. Many other governmental entities 
are contemplating more flexible, market-oriented approaches, 
including the European Union. The advantages and disadvan-
tages of the licensed approach to spectrum management are 
summarized in Table 2.1.

2.3.2.5  The �Commons� Approach

Another alternative for reducing the rigidities in the tra-
ditional command-and-control allocation system is moving 
spectrum management further in the direction of a spec-
trum �commons� approach. This term takes its name from 
the feudal land management system that allowed all users 
access to grazing or growing rights upon mutually owned, or 

�commons� land. Applied to spectrum, a commons approach 
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would give everyone access to a certain block of spectrum or 
set of channels, subject only to certain basic rules designed to 
foster efficient spectrum sharing and to mitigate interference. 
Another analogy is the use of public roads or highways, which 
are owned by the entire community or state and are used by 
everyone in common. Compliance with basic traffic laws 
allows common use without extensive entry regulations. Even 
in countries with a strong market-oriented economic system, 
such commons property (for example, parks and highways) 
coexists side-by-side with private property. 

The best example of a commons-like approach in wire-
less licensing has been in the Amateur Service. Enthusiasts 
are allowed to communicate, for non-commercial purposes, 
in certain bands as long as they pass a technical examination 
designed to demonstrate their proficiency in the regulations 
governing amateur operations. There is no exclusive use of 
spectrum in the amateur bands. But technical rules and social 
norms help to minimize interference among users. Because 
there is no exclusivity, however, there is no guarantee of inter-
ference-free operation.

Other, more commercially oriented services � such as 
private land mobile radio systems used for internal �dispatch� 
communications within companies � are also often operated 
on a commons basis. There is frequently not enough spec-
trum available to give each company its own private channel 
(particularly when use is typically intermittent). So a group of 
compatible but unaffiliated users may share a single channel or 
group of channels. Similarly, eligible users of aeronautical or 
maritime radio spectrum may share channels under a regula-
tory regime involving class licences or licensing by rule, as 
described earlier. As in the case of the Amateur Service, there 
is no guarantee of interference-free operations, but a formal set 
of conditions and strong social norms tend to minimize the 
threat of unduly harmful interference.

2.3.2.6  Unlicensed Uses

The least-restrictive form of commons use involves set-
ting aside �unlicensed� or �licence-free� bands. In these bands, 
transmissions are allowed without a licence, as long as the 
equipment conforms to specified technical standards, such as 
power restrictions. In addition, usage protocols may have to 
be observed. Although the specific rules may vary from one 
country to another, manufacturers have a lot of flexibility to 
manufacture different kinds of equipment for use in the same 
unlicensed band. That means users will have a wide array of 
consumer devices to choose from � also without obtaining a 
licence. 

In return for this flexibility, operators of unlicensed 
devices may not cause harmful interference to licensed serv-
ices. Also, they have to accept any interference they receive 
from licensed operations and even other unlicensed devices 

� as long those devices are operated according to the techni-
cal standards. No one is denied access to unlicensed spectrum 
as long as they employ properly authorized equipment. This 
reduces or even eliminates the delays and complexities associ-
ated with the traditional spectrum licensing approach. In short, 
proponents of the spectrum commons approach believe it will 
lead to more efficient use of spectrum and faster innovation in 
equipment development and service deployment.

The market for unlicensed devices and systems has 
proven to be phenomenally successful. In the United States 
alone, the Consumer Electronics Association estimates that 
there are approximately 350 million such devices in use. Many 
of these devices are cordless telephones, garage door openers, 
remote control toys, baby monitors, home security systems 
and automobile keyless entry systems.

More recently, unlicensed broadband Internet access sys-
tems have grown in popularity. These systems are often known 
as �wireless local area networks� (WLANs) or �radio local area 
networks� (RLANS). They typically rely upon a technology 
known generically as �Wi-Fi�, which is industry shorthand for 

Advantages:

1.  Promotes investment by providing more certainty for investors 
(emulating the advantages of private property rights generally).

2.  Provides more certainty regarding the interference 
environment for the design engineer thereby facilitating better 
guarantees of performance (e.g., quality of service).

3.  May provide government with greater opportunity to collect 
revenues for use of the resource through auctions or fees.

Disadvantages:

1.  The licensing step creates an entry barrier and additional 
opportunities for incumbent users to intervene to stop or slow 
down new entries.

2.  Stiß es innovation in products and services unless accompanied 
by signiÞ cant ß exibility in licence conditions or associated 
rules and regulations (including spectrum trading).

3. Creates greater opportunities for spectrum �hoarding�.

4.  Diminishes opportunities for local initiatives and micro-
Þ nancing.

Table 2.1:  Advantages and Disadvantages of Licensing Spectrum
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a suite of wireless networking products that conform to the 
IEEE 802.11x family of technical standards. In the simplest 
configuration, these systems consist of a wireless base sta-
tion or �access point� that provides an interactive, broadband 
connection to end-user equipment, such as laptop computers 
or personal digital assistants (PDAs). These end-user devices 
must be equipped with wireless network interface cards 
(NICs) or built-in circuitry to communicate over the wireless 
link to the access point.3

In large businesses, or on university campuses, these 
unlicensed systems are an ideal way to provide access to an 
existing, wired LAN. Because of the low power and simple 
antennas involved, the ranges achieved are usually no greater 
than a hundred meters or so. With the initial Wi-Fi standards 
in place � and with the rapid development (and falling prices) 
of the necessary equipment � entrepreneurs have very quickly 
recognized an opportunity to offer broadband access to the 
general public, particularly since Wi-Fi can provide Internet 
access. Operators have installed wireless access points at many 
high-traffic locations such as airports, train stations, hotel lob-
bies and coffee shops. 

In addition, ISPs, entrepreneurs � and even community 
groups � have recognized the opportunity to use essentially the 
same technology (with more sophisticated external antennas) 
to extend broadband Internet access to homes or small busi-
nesses that were previously unable to receive broadband serv-
ice. For example, an ISP in a small farming community might 
install an access point with a relatively sophisticated antenna on 
a high structure such as a water tower, providing high-speed 
Internet access to an entire cluster of homes and small busi-
nesses. Wi-Fi systems commonly require no spectrum licences 
in many countries, and equipment is competitively priced. So 
these wireless ISPs, or �WISPs� as they are sometimes called, 
can roll out service quickly and at low cost.

Various manufacturers have recognized this as a poten-
tially large market and have developed even more sophisticated, 

�carrier-class� unlicensed systems that operate over extended 
ranges. Equipment vendors and other interested parties have 
developed a new generation of equipment referred to as �Wi-
Max� (IEEE 802.16) that is capable of providing higher-per-
formance service over a much wider range than Wi-Fi, using 
either licensed or unlicensed spectrum, or combinations of the 
two. These developments represent the potential for a major 
breakthrough in network access technologies in many develop-
ing countries.

Some spectrum managers and telecommunication policy 
analysts have observed the rapid innovation and growth that 
has occurred under the spectrum commons approach, with its 
minimal regulatory requirements. They have concluded that it 
holds great promise for facilitating more intensive spectrum 
use and for reducing the rigidity in the current command-and-
control spectrum management system. More fundamentally, 
this has led some spectrum engineers and managers to ques-
tion the wisdom of licensing networks and services entirely.

2.3.2.7  Challenges Posed by Unlicensed Uses

The potential benefits of the spectrum commons 
approach are clear and striking. But the commons concept 
poses significant challenges, as well. Perhaps the most fun-
damental relates to what is referred to as the �tragedy of the 
commons�. When any resource � whether it is spectrum or 
land � is shared, individual users have an incentive to increase 
their own consumption, in order to boost the benefits to 
themselves. The problem is readily explained by revisiting 
the earlier analogy of grazing lands. Individual herdsmen can 
increase their gains by grazing more animals on the common 
grazing land. As long as the amount of land is vast compared 
to the number of animals being grazed, this may not produce 
a problem. But as the number of cattle grows, at some point it 
reaches the carrying capacity of the grazing land and all of the 
cattle experience sparse grazing. The problem only gets worse 
if other users, facing diminished per-unit outputs (that is, each 
cow gets thinner), attempt to recoup their losses by increas-
ing the size of their own herds. At some point, the productive 
capacity of the grazing lands is destroyed through over-grazing. 
It is this depletion or destruction of a resource that earns the 
term �tragedy of the commons�.

This analogy can be applied to spectrum, as well. An indi-
vidual user can increase the performance of a communications 
link by increasing his or her transmitter power, thereby causing 
more interference to � and reducing the performance of � links 
operated by other users. Faced with diminished performance, 
the other users may retaliate by raising their own transmitter 
power to compensate for the increased interference. Spectrum 
is not �consumed� by intensive use, but its utility can be 
eroded drastically by such a power war. Spectrum congestion 
in unlicensed bands has already been reported in, for example, 
the San Francisco Bay Area of the United States.4 Problems 
can even arise in developing countries, according to a recent 
report suggesting that unlicensed bands are becoming saturated 
in certain countries in Africa (Angola, Cameroon and Uganda) 
because users are exceeding the allowable power levels.5

In the absence of a property-rights or spectrum market 
system, the tragedy of the commons can be averted by infor-
mal social norms or by formal laws and regulations governing 
the use of the resource. Regulators can impose constraints on 
the maximum transmitter power of unlicensed devices and on 
the interference susceptibility or robustness of the receiving 
devices. In short, the spectrum commons approach envisions a 
shift in emphasis from licensing of networks to the control and 
regulation of devices � or equipment standards.

Proponents of licence-free, spectrum commons 
approaches usually acknowledge the theoretical potential for a 
tragedy of the commons. But they argue for increased use of 
the approach on two grounds:
• As a model of a successful introduction of new technology, the 

public Internet is a best-effort network that does not guarantee 
performance. Despite this lack of iron-clad performance 
standards, they argue, the open, non-proprietary architec-
ture of the Internet has led to substantial public benefits. 
These include rapid innovation and a shifting of greater 
control over service development (as well as content crea-
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tion, distribution, and consumption) to the general public. 
In effect, proponents of decentralization argue that in the 
past, control over interference prevention and mitigation 
has been too centralized. 

• Interference can be minimized or avoided by adapting the com-
puter world�s shift of processing power to the edge of the network. 
Commons proponents envision a much more decen-
tralized architecture, in which end-user devices have 
significantly greater �intelligence� and responsibility to 
find suitable spectrum and minimize the interference to 
and from other users. They point to intensive frequency 
reuse, advanced spectrum etiquettes, software-defined 
and cognitive radios, interference avoidance and cancel-
lation methods, �smart antennas�, and other advanced 
techniques to mitigate interference concerns. 

The advantages and disadvantages of the licence-exempt, 
spectrum commons approach are summarized in Table 2.2. On 
balance, it appears that the advantages are sufficient enough 
to warrant giving the approach careful consideration as an 
alternative to the traditional command-and-control model and 
the emerging market-oriented solution. The spectrum com-
mons approach seems to be especially attractive in developing 
countries and in rural and isolated areas of developed countries 
where:

(a) spectrum is not congested and the �tragedy of the com-
mons� is easier to avoid, even with larger coverage areas; 

(b) low transmitter powers and segregated unlicensed bands 
minimize the potential for interference to licensed serv-
ices (e.g., public safety); and

(c) the more decentralized, less bureaucratic method of spec-
trum management could empower individuals and com-
munities to expand networks, applications and services on 
their own initiative.

For these and other reasons, some administrations have 
taken steps to encourage the use of the licence-exempt, spec-
trum commons approach, not only for private or commercial 
WLANs but also for wider-coverage WISP applications as well. 
On the other hand, some countries have placed restrictions on 
the use of unlicensed spectrum that eliminate or diminish its 
utility in expanding Internet access. For example, some coun-
tries restrict the coverage of unlicensed wireless systems by 
allowing only indoor use or limiting coverage to a single build-
ing. Others prohibit unlicensed spectrum use for commercial 
purposes or impose entry or licensing restrictions on ISPs that 
also apply to WISPs.6 Some examples of wireless LAN spec-
trum policies that are in place in a number of countries are set 
out in Table 2.3.

The United States is one country that allows unlicensed 
spectrum to be used for any lawful purpose, including broad-
band access to the Internet, and does not impose licensing or 
notification requirements on ISPs, including WISPs. In this 
environment, companies and organizations have emerged to 
provide broadband Internet access in areas not served by either 
the local telephone company (using Digital Subscriber Line, 
or DSL) or the cable television company (using cable modem 
services). One widely reported example is the  Southern 

 California Tribal Digital Village, which uses the unlicensed 
Wi-Fi technology to provide broadband access to more than 
12,000 Native Americans in 17 different tribal communities 
spread over an isolated and vast geographic area.7 

Descriptions of these low-cost technologies in several 
developing countries � including Bhutan, the Dominican 
Republic and India � were provided in a chapter titled �The 
Wireless Revolution and Universal Access� in Trends in Telecom-
munications Reform 2003. The chapter suggested the possibility 
of a �universal access provider� licence that could dramatically 
reduce the entry barriers and ongoing regulatory obligations 
for telecommunication service providers in rural, low-income, 
unserved or underserved areas. Other examples of the use of 
licence-exempt spectrum to provide broadband Internet access 
to the Internet can easily be found.8 

2.4  Conclusion

The role of licences and licensing is undergoing a rapid 
evolution in this era of liberalization and convergence. At the 
same time, more and more policy-makers are questioning the 
utility of licensing and demanding that licences be adapted to 
achieve policy goals without hindering market development 
and technological advancement. This publication is aimed at 
providing the reader with an overview of some of the current 
trends in telecommunication licensing that have emerged to 
meet the challenges of this new era.

Chapter 3 will discuss the new choices in licensing classi-
fications and award mechanisms that are available to regulators. 
This includes, in particular, a discussion of the trend toward 
adopting general authorizations, class licensing requirements 
and generic licensing classifications. Chapter 3 also discusses 
the increasing use of more comparative and competitive selec-
tion processes to award licences for the use of scarce resources. 

Chapter 4 goes on to discuss the evolving practices in 
levying license fees, the duration of licences and procedures for 
license renewal. Although revenue generation is a key objec-
tive for many governments, the imposition of high licensing 
fees � particularly as a result of large sums bid at auctions or 
high sums set by governments � has caused unintended conse-
quences. These include insolvent telecommunication operators 
who fail to make license payments, high consumer prices and 
delays in achieving network expansion and universal service 
targets. Chapter 4 examines some possible ways to balance the 
sometimes-competing interests of government finances and 
consumer and private-sector interests.

Driven by technological advancements and service inno-
vations, the phenomenon of convergence in the telecommu-
nication sector has placed an increased burden on traditional 
licensing approaches, which focus on specific services or tech-
nologies. Traditional distinctions drawn between those services 
and technologies are becoming increasingly blurred. The 
services and technologies themselves have become increas-
ingly substitutable. As a result, countries are seeking to adopt 

�technology neutral� and �service neutral� licensing regimes 
that seek to reflect and encompass this idea of convergence. 
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Table 2.2:  Advantages and Disadvantages of Unlicensed or Licence-Exempt Spectrum

Advantages

1.  Promotes rapid innovation in services and devices because of 
minimal regulatory restrictions.

2.  Reduces barriers to entry and opportunities for corruption by 
eliminating the need for a radio licence.

3. Eliminates certain opportunities for spectrum �hoarding�.

4. Creates opportunities for local initiatives and micro-Þ nancing.

Disadvantages

1.  Creates conditions that may lead to the �tragedy of the 
commons�.

2.  May reduce investment incentives due to the lack of 
exclusivity and more uncertain interference environment.

3.  Reduces opportunities for governments to collect revenues for 
use of the resource, due to the lack of exclusivity.

4.  Creates issues of fairness related to spectrum users who may 
have paid for their spectrum at auction or otherwise.

Table 2.3:  Global Wireless LAN Policies 
In the 2004 ITU World Telecommunication Regulatory Survey, countries were asked if they had put in place any particular policies for wireless LANs (including 
Wi-Fi networks). The list below highlights selected national policies on Wireless LANs.

Country Position

Colombia Free use of Wireless LAN technologies.

El Salvador Free use as long as systems are within power and coverage limitations.

India De-licensed use of 2.4 GHz for �indoor� use and for low power �outdoor� use on a non-protection, non-
interference and non-exclusive basis.

Jamaica Once wireless LAN service is offered to the public, licensing is required.

Lithuania Frequencies for wireless LAN networks are licence exempt.

Malaysia Wireless LAN is licensed according to the type of service offered.

Malta Wi-Fi use is licence exempt.

New Zealand General user licences allow any person to establish a Wireless LAN.

Pakistan Indoor and residential use of wireless LAN does not require permission from the regulatory authority.

South Africa Wi-Fi use is presently limited to a person�s premises.

Togo Approved for use by ISPs.

Source:    ITU World Telecommunication Regulatory Database.

Chapter 5 will discuss these concepts of neutrality, as well as 
the different approaches various countries have taken.

Chapter 6 will then go on to examine the extent to which 
the ideals of technology neutrality and service neutrality can 
be realized, given the constraints posed by the need to allo-
cate scarce resources efficiently. The allocation of spectrum 
presents a particular challenge in implementing service- and 
technology-neutral licensing.

In the face of technological and market changes, different 
countries have developed a remarkable array of approaches to 
adapt their licensing regimes to the new era of convergence 
and liberalization. Regulators now face the overall issue of how 

to manage a transition from the traditional form of licensing, 
based on service-specific and technology specific classifica-
tions, to more neutral forms of licensing. This transition will 
be discussed in Chapter 7. Questions on how best to deal with 
issues such as exclusivity periods, licensing fees and duration, 
universal service obligations, interconnection and the intro-
duction of new technologies are discussed in the context of 
this transition.

Finally, Chapter 8 will recommend a number of best prac-
tices for licensing, based on the options and variables discussed 
in the preceding chapters. More importantly, it will also be a 
guide to establish licensing procedures that strive toward tech-
nology and service neutrality.
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1  Section 2.1 is adapted from InfoDev Telecommunications Regulation Handbook, Hank Intven (ed.), McCarthy Tétrault, World Bank, Washington, DC, 2000. 

2  Wallsten, Scott, �Regulation and Internet Use in Developing Countries�, AEI-Brookings Joint Center for Regulatory Studies, Related Publication 3-8, May 
2003.

3 Wiley Rein & Fielding, Wi-Fi � The Shape of Things to Come? (July 2002) available at http://www.wrf.com/db30/cgi-bin/pubs/WiFi_Primer_Final.pdf. 

4  The increased interference in the U.S. San Francisco Bay Area has led to the formation of a group of local fixed wireless operators who work together to mini-
mize interference in the use of the unlicensed bands. This voluntary group, with the name Wireless Broadband Access Network Coordination (BANC), pro-
vides a common point of coordination between and among its participants. (http://www.wbanc.com/)

5 Neto, Isabel, �Wireless Networks for the Developing World: The Regulation and Use of License-Exempt Bands in Africa�, MIT, Cambridge, Mass. (2004).

6 For a recent survey of the regulation of use of license-exempt spectrum in Africa, see Neto, Isabel, Michael L. Best and Sharon E. Gillett, �License-exempt Wire-
less Policy: Results of an African Survey�, MIT, Cambridge, Mass. (Available at http://itc.mit.edu/itel/docs/2004/ITS_paper_neto_best_gillett.pdf. Last visited 
25 September 2004.)

7 Federal Communications Commission, �Availability of Advanced Telecommunications Capability in the United States�, FCC 04-208, GN Docket No. 04-54, 
Fourth Report to Congress, September 9, 2004. 

8 A sample of websites with information on, among other things, projects involving the use of unlicensed spectrum for Internet access include: http:// 
www.w2i.org and http://www.muniwireless.com/reports 
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CHAPTER 3

 3   OPTIONS FOR TELECOMMUNICATION LICENSING

While licensing regimes for telecommunications and 
information and communication technologies (ICTs) vary 
considerably from country to country, certain common licens-
ing options are available in most, if not all, of them. This 
chapter highlights and reviews these options and the effects 
that adopting each one might have on the development of the 
telecommunication sector.

3.1  Variations on a Theme: Licences, Concessions and 
Franchises 

As mentioned in Chapter 1, the term licence is often used 
to describe a government authorization granted to an entity 
to provide telecommunications or ICT services or facilities. 
Licence is, however, not the only term used to describe such 
authorizations. Many countries also use the terms franchise, 
concession or permit to describe similar arrangements that allow 
private entities to enter a telecommunication market. It is 
important to note, however, that although all these terms are 
sometimes used interchangeably, they connote very different 
characteristics.

3.1.1  Defining the Term �Licence�
The term licence refers to a set of rights and obligations 

granted to an entity on the basis of national or state legisla-
tion or pursuant to a regulatory rule or decree. A licence does 
not establish any kind of commercial arrangement between 
the licensed entity and the government. Instead, the granting 
and enforcement of a licence is generally a matter of public 
or administrative law, no matter which government entity is 
tasked with granting the licence (see Box 3.1). The term permit 
is also often used to describe what is essentially a licence in 
a few countries, particularly in South America and Central 
America.

In contrast to a licence, a concession or franchise generally 
refers to a commercial agreement established between the host 
government (in the case of a concession), or the state-owned 
monopoly (in the case of a franchise), and a private entity for 
the construction and operation of some form of infrastruc-
ture.1 These commercial arrangements are usually aimed at 
attracting foreign or domestic private-sector investment in 
the form of financing, technology or management expertise. 

Governments often resort to concessions when national laws 
or policies prevent the actual private ownership or operation 
of telecommunication infrastructure. They also employ con-
cessions or franchises when strong incentives are needed to 
promote the construction and operation of networks in rural 
and remote areas. 

In the context of telecommunications, concession or fran-
chise arrangements can take a number of forms.2 For example, 
concession or franchise holders may build a telecommuni-
cation network in exchange for the government-granted right 
to operate that network, or for a share in its revenue. Examples 
of such arrangements include �build-operate-transfer� (BOT), 

�build-transfer-operate� (BTO) and �build-operate-own� 
(BOO) agreements. For example, an extensive BOT con-
cession was signed in July 2002 between the government of 
Timor-Leste (East Timor) and Portugal Telecom International, 
which agreed to construct a nationwide telecommunication 
network. The company created to implement the concession, 
Timor Telecom, was obliged to build a mobile network in five 
districts, within four months. After 13 months, it had to com-
plete a nationwide rollout of mobile and fixed-line networks. 
In exchange, Timor Telecom gained exclusivity in the provi-
sion of fixed-line and mobile voice, data, and Internet access 
services for 15 years.3

Today, commercial arrangements such as concessions and 
franchises have been largely abandoned where telecommuni-
cation markets have been liberalized. Concessions and fran-
chises were largely based on the principle of exclusivity and on 
the need for significant government involvement and planning. 
They are widely seen today as incompatible with the principles 
of open competition and market diversity. Instead, these con-
cessions and franchises have been largely replaced by open and 
transparent licensing regimes, supplemented by government 
subsidies where private-sector investment is inadequate. Dif-
ficulties in ensuring the long-term development of networks 
constructed and operated under concessions and franchises 
have also contributed to the general decline in their use.4

" Authors: Dale N. Hatfield, University of Colorado at Boulder, and Eric Lie, ITU/BDT
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3.2  Different Licensing Approaches

While many countries have adopted licensing regimes, 
they have chosen an array of different approaches. There are 
three broad categories of licensing approaches:

(1) Granting individual operator licences;

(2) Granting of general authorizations (or class licences); and

(3) Allowing open entry, with no licensing requirements (see 
Table 3.1). 

These categories are not mutually exclusive, and many 
countries have employed more than one within the same 
licensing regime. Indeed, one or more of these licensing types 
are reflected in virtually every contemporary licensing system.

3.2.1   Individual Licensing

Traditionally, an individual licence has been required 
when telecommunication markets are not fully competitive 
or where a comprehensive regulatory and consumer protec-
tion framework is not yet established. In these circumstances, 
regulators have felt that individual licences help in gradually 
liberalizing the market by opening up only certain market seg-
ments � usually mobile cellular and Internet service provision. 
Individual licences can also address any unique concerns raised 
by the market entry of any particular service provider. 

In many developed telecommunication markets today, 
individual licences are still used in situations where spectrum 
or other scarce resources are involved. Beyond that, regulators 
still employ individual licences to limit the number of entrants 
into a market or to control the structure and the functioning 

Box 3.1:  Who Awards Licences?

The task of awarding licences is typically given to a government entity, which is typically the sector ministry or the regulatory 
authority.

The majority of countries surveyed by ITU have assigned the task of awarding licences to the regulatory authority. This 
task normally devolves from the sector ministry or the public telecommunications administration when a regulatory authority is 
formed as part of a privatization and market liberalization programme. Sector reform normally calls for the separation of policy, 
regulatory and operational functions. 

In a few countries, the sector ministry has retained its power to award licences, particularly for rights to spectrum, which is 
considered a national resource. Spectrum licences are usually considered a matter of great public policy interest. In some countries 
(such as Costa Rica), the power to grant spectrum licences is held directly by the legislature. In Suriname, the head of state holds 
this power.

It is also important to note that, in some countries, not all telecommunication licence award functions are consolidated under 
one entity. Telecommunication regulators may share jurisdiction with other entities, such as broadcasting authorities, particularly 
in the case of spectrum licences and licences for constructing and operating facilities � such as cable TV networks � which can 
carry both broadcasting and telecommunication content.

Source:  ITU World Telecommunication Regulatory Database.

Figure 3.1:  Entities Awarding Non-Spectrum Licences
World, Percentage. 2004
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of that market. Individual licences also may allow licensing 
authorities more discretion to set operating conditions and 
to pursue or protect national interests. In some countries, 
the ongoing individual licence requirement for new market 
entrants protects the incumbents� exposure to competition, 
including from the introduction and use of new technologies 
such as VoIP.

Individual licences often spell out elaborate, detailed 
and customized obligations and conditions. These require-
ments � which can include network rollout obligations or tariff 
regulations � allow regulators or other licensing authorities 
to influence a variety of market conditions, such as the pace 
of infrastructure development and the level of competition. 
Authorizations to provide large-scale facilities-based services, 
such as mobile and fixed-line telephony, are often granted in 
individual licences.

In most countries, entities must file applications to receive 
individual licences. Applicants usually are required to submit 
information and documentation pertaining to:

• the identity of the applicant;

• the details of the services or facilities it intends to provide;

• business plans; 

• the financial viability and technical experience of the 
applicant. 

Submitting an application typically requires the payment 
of an administrative fee for processing. Chapter 4 explores in 
detail the various approaches to setting fees and distributing 
individual licences.

3.2.2   General Authorizations and Class
Licensing

Requiring individual licences for every provider seeking 
market entry, however, demands a significant level of oversight 
and involvement by the licensing authority. It�s no surprise, 
then, that prospective investors often look to avoid restrictive 
and burdensome licensing rules when they invest in a coun-
try�s telecommunication market. As a result, licensing authori-
ties in more and more countries have moved toward greater 
use of general authorizations or class licences to regulate the 

Type of licensing 
requirement

Main features Examples

Individual licences
(Operator-speciÞ c 
licences)

• Issued to a single named service provider
• Usually a customized and detailed licence
• Often contains detailed conditions
•  Frequently granted through some form of competitive 

selection process
• Useful where:
o A scarce resource or right is to be licensed (e.g. 

spectrum) and/or
o The regulator has a signiÞ cant interest in ensuring 

that the service is provided in a particular manner 
(e.g. where the operator has signiÞ cant market 
power)

•  Basic PSTN services in a monopoly 
market

• Mobile wireless services
• Any service requiring spectrum

General authorizations
(Class licences)

•  Useful where individual licences are not justiÞ ed, but 
where there are signiÞ cant regulatory objectives which 
can be achieved by establishing general conditions

•  Normally sets out basic rights and obligations and 
regulatory provisions of general application to the class 
of services licensed

•  Normally issued without a competitive selection 
process; all qualiÞ ed entities are authorized to provide 
services or operate facilities

• Data transmission services
• Resale services
• Private networks
• International services
• VSATs
•  All electronic communications 

services, which include basic voice 
and value-added services, in the 
European Union

Services provided 
without a licence 
(Fully liberalized 
services)

•  No licensing process or qualiÞ cation requirements, 
beyond rules generally applicable to the ICT sector

•  Registration requirements or other rules of general 
application are sometimes imposed by regulation

• Internet service providers (ISPs)
• Value-added services
• WLAN hotspots
• Tele-kiosks

 Table 3.1:  Main Types of Licensing Approaches

Source:  Telecommunications Regulation Toolkit � Pilot Module (InfoDev and McCarthy Tétrault, ed. Hank Intven).
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market entry of providers seeking to supply certain classes of 
services and facilities. 

General authorizations and class licences are administra-
tively simple approaches. A certain class of providers � such as 
data transmission service providers, for example � is licensed 
to provide services or operate facilities without the need for 
each operator to go through an application and processing 
procedure. Under a general authorization or class licensing 
approach, the licensing authority publishes a set of eligibility 
criteria and general conditions. Any entity that meets the crite-
ria is automatically authorized to provide the designated service 
or facility without any further regulatory processing. The 
operator or service provider must adhere to general conditions 
as long as it continues to provide those services or facilities. In 
order to minimize barriers to market entry, the set of eligibility 
criteria and general conditions are usually kept to a minimum 
(see Box 3.2). 

In practice, however, many licensing authorities 
have adopted both individual licensing and class licensing 
approaches in combination. Whether a company needs an 

individual or class licence depends on the services or facilities 
it wants to provide. Recent developments point to a gradual 
progression toward greater use of general authorizations and 
class licensing. As regulatory frameworks become more estab-
lished and telecommunication markets become more mature, 
licensing authorities have been more willing to reduce regula-
tory intervention at the point of market entry. Instead, greater 
reliance is placed on general conditions, ex post regulatory 
remedies and industry self-regulation in the areas previously 
covered by individual licence conditions.

The EU�s Authorization Directive, which now applies in 
25 European countries, is a prime example of this trend. With 
the exception of assigning radio frequencies and numbers, the 
EU has replaced individual licences with a general authoriza-
tion to provide all electronic communications services and 
networks under a new regulatory framework for electronic 
communications (see Box 3.3). The EU�s Authorization 
Directive is reproduced at Annex 1 to this report. 

Parties seeking general authorizations face a much less 
onerous process than the formal application process that awaits 

Box 3.2:  General Authorization Conditions in the EU

Pursuant to the European Union�s directive on the authorization of electronic communications networks and services, condi-
tions that may be attached to a general authorization are limited to the following: 

 1. Financial contributions to the funding of universal service. 

 2. Administrative charges.

 3. Interoperability of services and interconnection of networks. 

 4. Accessibility of numbers from the national numbering plan to end-users, including conditions.

 5.  Environmental and town and country planning requirements, as well as requirements and conditions linked to the grant-
ing of access to, or use of, public or private land and conditions linked to co-location and facility sharing.

 6. Must-carry obligations in conformity with the Universal Service Directive.

 7. Personal data and privacy protection specific to the electronic communications sector. 

 8. Consumer protection rules specific to the electronic communications sector. 

 9. Restrictions in relation to the transmission of illegal and harmful content.

10. Information to be provided under a notification procedure.

11. Enabling of legal interception by competent national authorities.

12.  Terms of use during major disasters to ensure communications between emergency services and authorities and broadcasts 
to the general public.

13.  Measures regarding the limitation of exposure of the general public to electromagnetic fields caused by electronic com-
munications networks in accordance with Community law.

14. Access obligations.

15.  Maintenance of the integrity of public communications networks including conditions to prevent electromagnetic inter-
ference between electronic communications networks and/or services. 

16. Security of public networks against unauthorized access.

17. Conditions for the use of radio frequencies, where such use is not made subject to the granting of individual rights of use.

18. Measures designed to ensure compliance with the standards and/or specifications referred to in the Framework Directive.

Source:  Adapted from Directive 2002/20/EC of the European Parliament and of the Council of 7 March 2002 on the authorization of electronic 
communications networks and services (Authorization Directive) available at http://europa.eu.int/information_society/topics/ecomm/
doc/all_about/todays_framework/public_resources/i_10820020424en00210032.pdf
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Box 3.3:  The EU�s New Licensing Framework 

The new regulatory framework for the electronic communications sector in the European Union entered into force in July 
2003.1 The main objectives of the new rules are to promote competition in telecommunication markets, improve the functioning 
of the internal market and guarantee basic user rights. The new framework is also technology neutral and aims to be sufficiently 
flexible to deal with converging markets. 

Through its Authorization Directive, the EU wants to create more consistent licensing throughout the member states. It is 
requiring the following:

• A general authorization instead of individual licences � All electronic communication services and networks will be covered 
under a general authorization regime, with individual rights-of-use being confined to the assignment of radio frequen-
cies and numbers only.

• A maximum set of conditions to be attached to general authorizations � The Directive introduces a strict separation between: 

 (a)  conditions under general law, applicable to all undertakings in all economic sectors;

 (b)  conditions under the general authorization applicable to all telecommunication services and networks; and 

 (c)  conditions attached to rights of use for radio frequencies and numbers. 

Penalties for non-compliance with conditions must be strictly proportional, and withdrawal of an authorization or a right of 
use may only be a last resort.

• Simplified procedures for market entry � No information or individual licence is required as a prior condition for market entry. 
At most, member states may require notification and provision of a minimum set of identification data, but even this 
may not stand in the way of market entry. Systematic verification of compliance is limited to those conditions specifically 
identified in the Directive.

• Reduced fees and charges and a limited range of divergence in charges within the EU � Charges imposed under a general authori-
zation have to be based on administrative costs. The Directive provides transparency by requiring national regulatory 
authorities to publish annual overviews of costs and charges. Fees may be charged to ensure the optimal use of frequencies, 
numbers, or rights of way, but they must be objectively justified, transparent, non-discriminatory and proportionate.

The authorization rules lay down an administratively simple, �light-touch� procedure allowing companies to enter markets 
quickly. Despite its flexibility, the new regulatory framework still requires constant evaluation and review. The European Com-
mission must conduct such a review not later than 2006 to discuss issues related to authorization and convergence.

Source:  European Commission (http://europa.eu.int/comm/index_en.htm).

1    The 2003 EU regulatory framework is contained in seven texts:

� Directive 2002/21/EC of the European Parliament and the Council on a common regulatory framework for electronic communications networks and services 
(Framework Directive);

� Directive 2002/20/EC of the European Parliament and the Council on the authorization of electronic communications networks and services (Authorization 
Directive);

� Directive 2002/19/EC of the European Parliament and the Council on access to, and interconnection of, electronic communications networks and services 
(Access Directive);

� Directive 2002/22/EC of the European Parliament and the Council on universal service and users� rights relating to electronic communications networks 
and services (Universal Service Directive);

� Directive 2002/58/EC of the European Parliament and the Council concerning the processing of personal data and the protection of privacy in the electronic 
communications sector (Data Protection Directive);

� Decision 676/2002/EC of the European Parliament and of the Council on a regulatory framework for radio spectrum policy in the European Community 
(the Radio Spectrum Decision); and

� Commission Directive 202/77/EC of 16 September on competition in the markets for electronic communications networks and services (the Competition 
Directive).

The directives are available at http://europa.eu.int/information_society/topics/telecoms/regulatory/new_rf/index_en.htm 
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entities seeking individual licences. While the formalities differ 
widely among countries, most licensing authorities require 
companies to register or notify them when offering service 
under a general authorization (see Box 3.4).

Where notification is required under a general authoriza-
tion or class-licensing regime, the entity is usually required to 
submit a formal notification to the licensing authority before 
commencing operations. The information required is nowhere 
near as extensive as what is demanded in applying for an indi-
vidual licence. Regulators may only ask for minimal informa-
tion needed to identify the company, the intended coverage 
areas and the facilities that the registrant intends to provide or 
deploy. Under the EU�s Authorization Directive, for example, 
only a minimum set of identification data may be required by 
licensing authorities under the notification procedure (see Box 
3.5). An exhaustive example of a notification procedure pursu-
ant to the EU�s Authorization Directive can be found at Annex 
2 to this report. 

Registration, on the other hand, typically involves a 
relatively more lengthy and demanding procedure than noti-
fication, requiring the submission of more information. This 
information often includes the identity of the provider, the 
services it intends to provide, the infrastructure it intends to 
use, and the service areas it intends to cover. The most sig-
nificant difference from notification, however, is that registra-
tion is not automatic. The registrant must usually receive an 
acknowledgement from the regulator that its registration has 
been accepted and logged on an official registry, before the 
company can start providing services. Regulators can reject 

registration for several reasons, including the registrant�s previ-
ous breach of telecommunication laws or regulations.

To a large extent, the choice of whether a licensing author-
ity requires notification or registration depends largely on the 
degree of regulatory oversight it wants to exercise over market 
entry. While not as onerous as applying for an individual 
licence, registration can be bureaucratic and time-consuming. 
The process is often viewed as a �compromise� that speeds 
up market entry while retaining some measure of regulatory 
oversight.

3.3  Licensing Classifications

Telecommunication services and facilities are typically 
separated into different licensing classifications. As always, 
practices differ from country to country, but many classifica-
tions are based on the specific type of service or facility being 
provided, the type of technology used, or whether a provider 
operates its own facilities, leases facilities or is a reseller. 

3.3.1   Traditional Licensing Classifications

The classification of licences based on the type of service, 
facility or technology provided can be considered the tradi-
tional method of classifying licences. Historically, the origins 
of this kind of narrow gauge licensing lie in the monopoly 
provision of telecommunication services and facilities. In 
most countries, there was a single public telecommunication 
provider (usually a government administration) that typically 

Box 3.4:  Registration or NotiÞ cation in Japan 

Before 1 April 2004, telecommunication carriers in Japan were categorized into two types under the Telecommunications 
Business Law: �Type 1 telecommunications carriers�, which offered services using their own facilities, and �Type 2 telecommu-
nications carriers�, which did not have their own facilities and which leased their lines.

Carriers were required to obtain permission to engage in a Type 1 business or were required to submit a registration or noti-
fication of their entry into the market to engage in a Type 2 business.

In light of heightened competition and the emergence of numerous substitute services � and also out of a desire to review 
the regulations for market entry and service provision � the Telecommunications Business Law was completely reviewed in 2003 
and the amended law came into force on 1 April 2004. The amendments: 

• abolished the distinction between telecommunication circuit facilities of Type 1 and Type 2 carriers;

• abolished the permission system for market entry and withdrawal and introduced a registration and notification system in 
its place;

• abolished tariff regulation; and

• improved consumer protection rules, holding carriers more accountable for service provision and handling of complaints.

With regard to registration and notification, the amended Telecommunications Business Law states that:

• Any person who intends to operate a telecommunications business by installing telecommunications circuit facilities on a scale exceeding the 
standards specified in the applicable Ministry of Internal Affairs and Communications (MIC) ordinance shall obtain registration from the 
Minister for Internal Affairs and Communications.

• Any person (except a person who has to obtain registration) who intends to operate a telecommunications business shall submit a notification 
to the Minister for Internal Affairs and Communications.

Source:  Adapted from the Telecommunications Business Law (Law No. 86 of December 25, 1984) as amended last by Law No. 125 of 24 July 
2003, available at http://www.soumu.go.jp/joho_tsusin/eng/laws.html
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focused on providing basic voice services over fixed lines. The 
introduction of new services and technologies in the 1980s and 
1990s (especially mobile and Internet access offerings) coin-
cided with a trend of introducing competition into the sector. 
Many governments classified and licensed these new services 
and technologies separately from the basic telephone services 
offered by the monopoly incumbents. This phased approach 
to liberalization only gradually progressed to encompass direct 
competition to provide services previously offered exclusively 
by the monopolies. 

Where liberalization was introduced progressively, licens-
ing on a service-by-service or technology-by-technology basis 
was a simple means to address regulatory concerns in an ad 
hoc way. Specific terms and conditions could be tailored to 
construct the particular set of rights and obligations regula-
tors thought necessary for each particular service or type of 
network. For example, interconnection requirements for local 
fixed-line voice services could be addressed separately from 
those concerning data services � for which different intercon-
nection practices had developed. Classifying voice and data 
services differently then allowed the former to be subject to 
individual licensing requirements while the latter was subject 
to class licensing.

With the constant introduction of new services and 
technologies, a bewildering range of service and technology 
classifications have been built up across the globe today (see 
Table 3.2). In addition to the classifications mentioned there, a 
large number of licence classifications based on specific wire-
less technologies are also commonly in use. Many countries 
issue licences to deploy specific systems such as AMPS, GSM, 
CDMA (IS-95), CDMA2000 or DECT (see glossary). These 
licences effectively dictate the specific type of wireless technol-
ogy that can be used to provide service. 

In some countries, however, regulators give licensees 
more flexibility by creating broader licence classifications. One 
example is the approach to Personal Communications Service 
(PCS) in the Americas (see Box 3.6). For example, in Brazil, 
providers were allowed to choose which technology to deploy 
while bidding for a PCS licence in early 2001. However, due to 
the frequency ranges that were licensed, providers were nev-
ertheless practically limited in their choice of technology due 
to regional and global harmonization constraints.5 The topic of 
wireless technology-based licence classifications is discussed in 
greater detail in Chapter 6.

Despite the complexity and inflexibility of service-specific 
and technology-specific licence classifications, a few coun-
tries have chosen to adopt or to continue them, anyway. For 
example, following the end of monopoly provision for basic 
telecommunication services in December 2002, Pakistan chose 
not to introduce a licensing framework based on generic classi-
fications. Instead, it maintained a service-specific classification 
regime. In announcing its policy in June 2003, the Pakistani 
government established two licence classifications for basic 
telecommunication services: local loop fixed-line telecommu-
nications within defined regions and long distance and interna-
tional fixed-line telecommunications.6 

The phenomenon of convergence, however, is placing an 
increasing strain on established service- and facility-specific 
licensing classifications. For example, the emergence of Voice 
over Internet Protocol (VoIP) has blurred the line between 
traditional voice and data communications.7 Similarly, the 
evolution of fixed-wireless technologies with �limited mobil-
ity� has smudged the difference between mobile and fixed-line 
services. In response to this challenge, some countries have 
adopted technology-neutral licensing while retaining broad, 
service-specific licensing categories (see Box 3.7). In this way, 

Box 3.5:  NotiÞ cation and General Authorizations in Lithuania

The General Conditions of Engagement in Telecommunications Activities, contained in Order No. 176 of the Lithuanian Commu-
nications Regulatory Authority (RRT), calls for service providers to notify RRT when they begin or cease engaging in one of a 
certain set of listed activities, which include:

• Operation of a public telephone network or provision of public fixed telephone services 

• Operation of a public mobile telephone network to provide public mobile telephone services, or the actual provision of 
public mobile telephone services

• Provision of leased lines services.

All other activities can be provided freely without providing any information to RRT. Only Internet access service providers 
are required to periodically submit reports on their activities to the regulator. 

Notifications can be completed using a form available on RRT�s website. The completed form is then signed by an authorized 
person, sealed and certified. When notifications are submitted, the form must be accompanied by a set of documents specified in 
the Order. 

After submitting the form to the regulator, the company can start offering services immediately. The regulator has seven days 
to confirm receipt of the notification and, if required, to request additional information. 

Notifications are valid for an indefinite period. The notification ends only when the operator or service provider notifies RRT 
prior to terminating its telecommunication activity. This is done by submitting a different notification form.

Source:  Adapted from �Licensing in an Era of Liberalization and Convergence Case Study: The Republic of Lithuania�, ITU, 2004, available at 
http://www.itu.int/ITU-D/treg/Case_Studies/Index.html 
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on service-specific classifications may require, for example, an 
IP-based service provider to obtain multiple licences to provide 
Internet access, voice telephony and other data services. A serv-
ice-neutral scheme, however, might allow a variety of services 
to be offered with a single licence. Realizing that, some coun-
tries have progressively moved toward more service-neutral 
licence classifications (see Chapter 5 for a full discussion of the 
concepts of service and technology neutrality). 

licensees can use a variety of converging technology platforms 
to provide their services.

Nevertheless, given the general trend towards greater 
convergence between services as well as technologies, the 
continued use of traditional, service-specific licence classifica-
tions may act as an artificial, administrative hurdle in providing 
the entire range of telecommunication services possible over 
a converged platform or technology. Licensing regimes based 

Table 3.2:  Common Service and Technology-SpeciÞ c Licence ClassiÞ cations

Source:    ITU World Telecommunication Regulatory Database.

• Fixed local services
• Fixed domestic long distance services
• Fixed international long distance
• Mobile local services
• Mobile domestic long distance
• Mobile international long distance
• Public voice telephony
• Mobile cellular network
• Cable TV network
• Cable TV service
• Wireless Local Loop
•  Value-added services (e.g. e-mail, database access, electronic 

data interchange, etc.)

• Digital Subscriber Line (DSL)
• Cable Data
• Leased lines
• Very Small Aperture Terminal (VSAT)
• Fixed Satellite Service (FSS)
• Mobile Satellite Service (MSS)
• Global Mobile Personal Communications Service (GMPCS)
• Third-Generation Mobile (IMT-2000)
• Paging
• Public Mobile Radio Trunked Services (PMRTS)
• Internet service provision
• Data

Box 3.6:  PCS in the United States

Personal Communications Service (PCS) is a term coined by the Federal Communications Commission (FCC) to describe a wide 
variety of mobile, portable and ancillary communications services. FCC defined PCS broadly as mobile and fixed communications 
that serve individuals and businesses and can be integrated with a variety of competing networks. The spectrum allocated to PCS 
is divided into three major categories: (1) broadband, (2) narrowband, and (3) unlicensed. 

Licensees use broadband PCS spectrum for a variety of mobile and fixed radio services. Mobile broadband PCS services 
include both voice and advanced two-way data applications that are generally available on small, mobile multifunctional devices. 
Broadband PCS operates in the 1850-1910 megahertz and 1930-1990 MHz bands.

Narrowband PCS uses a smaller portion of the spectrum than broadband PCS. Narrowband PCS licences are used to provide 
such services as two-way paging and other text-based offerings. For example, licensees can offer services using devices equipped 
with a small keyboard, allowing a subscriber to both retrieve and send complete messages through microwave signals (e.g. wireless 
e-mail). Licensees also use the spectrum to offer wireless telemetry � the monitoring of mobile or fixed equipment in a remote 
location. Narrowband PCS operates in the 901-902 MHz, 930-931 MHz and 940-941 MHz bands.

PCS was licensed to augment the existing cellular wireless service, which is formally known as �cellular radiotelephone serv-
ice�. Cellular licensees may operate using either analogue or digital networks, or both. Cellular licensees that operate digital net-
works may also offer advanced two-way data services. Cellular networks operate in the 824-849 MHz and 869-894 MHz bands.

Cellular and broadband PCS services are comparatively similar in quality, price, value-added services, and coverage. Broad-
band PCS is entirely digital (although analogue is not prohibited) and operates in a higher frequency band, with additional 
spectrum capacity. Cellular service continues to include analogue service, offered as Advanced Mobile Phone Service (AMPS) in 
addition to digital service. While FCC does not mandate a specific digital technology, it currently requires all cellular carriers that 
provide analogue service to employ AMPS specifications.

Source:  FCC (http://www.fcc.gov/). 
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3.3.2   Licensing Based on Generic Classifications 

While many countries still license operators for specific 
services or types of networks, factors such as convergence, 
market liberalization and policies to simplify market entry have 
combined to spur the creation of generic licence classifica-
tions that group together different activities based on a set of 
common characteristics (see Box 3.8).

3.3.2.1 Facility-Based and Service-Based Licensing

In many countries where generic licence classifications 
are used, there is a distinction between the ownership of infra-
structure and the provision of services over that infrastructure. 
Regulators often give more scrutiny to infrastructure opera-
tors, because of public policy concerns that include avoiding 

the �duplication� of infrastructure, managing the potential 
for large capital investment losses, health and safety issues 
(including concerns over radio emissions), and universal access. 
Many licensing regimes reflect this heightened concern about 
infrastructure by requiring facilities-based providers to be indi-
vidually licensed. Non-facilities-based service providers (or 

�service-based� providers), meanwhile, may be class licensed. 
There are, however, nuances to this trend. In Singapore, for 
example, certain non-facilities-based providers are also subject 
to individual licensing requirements. By contrast, in Australia 
only facilities-based providers that operate specified network 
facilities are subject to individual licensing requirements (see 
Box 3.9). 

Box 3.7:  Service-SpeciÞ c Licensing and Technology Neutrality

Under the licensing framework developed by the Eastern Caribbean Telecommunications Authority (ECTEL), 17 broadly 
defined services have been categorized into two licence groups: individual licences and class licences. Individual licences are 
required in order to offer mobile cellular services; services requiring spectrum; public fixed services; submarine cable services; 
public radio paging services; Internet network operations; television broadcast services; radio broadcast services; community radio 
services and wireless subscriber television services. Class licences are required for Internet access services; value-added services; 
private networks and services; international simple voice resale; land mobile services; maritime mobile services; aeronautical 
mobile services; amateur radio and citizen band radio.

The licensing regime is designed to be technology neutral. The determining factor for what kind of licence is required is 
the service that will be provided. There are no licences for specific types of technology, such as VSAT. Instead, the type of licence 
issued depends on what service will be offered over the VSAT system. 

Source:  Government Information Service, Saint Lucia (http://www.stlucia.gov.lc/gis/). 

Box 3.8:  Licensing for Convergence in Malaysia

Enacted in 1999, Malaysia�s Communications and Multimedia Act (CMA) established a regulatory framework explicitly 
designed to reflect and accommodate the phenomenon of convergence. The CMA introduced a technology- and service-neutral 
licensing regime for telecommunications and broadcasting that abandoned conventional service-specific classifications for four 
generic classifications:

• Network Facility Providers (NFPs), which include owners of satellite earth stations, fibre optic cables, communications 
lines and exchanges, radio communication and transmission equipment, mobile communication base stations and 
broadcasting towers and equipment;

• Network Service Providers (NSPs) for entities that provide basic connectivity and bandwidth to support a variety of applica-
tions;

• Application Service Providers (ASPs) for licensees that provide particular functions such as voice services, data services, 
Internet access services, IP telephony and other transmission services; and

• Content Applications Service Providers (CASPs) � a special subset of applications service providers � including traditional 
broadcast services and services such as online publishing and information services.

The services falling under these categories are further subdivided into individual, class and exempt services. Class licences 
involve a lower level of regulation than individual licences, which require ministerial approval. Class licences require registration. 
Licensees are allowed to hold more than one type of licence at a time.

The national regulatory authority, the Malaysian Commission for Multimedia and Communications (MCMC), began 
migrating telecommunication and broadcasting providers to the new regime in 1999. A total of 56 categories of licensed services 
and 24 categories of licensed facilities were reorganized into the four generic licensing classifications established by the CMA. The 
migration process was completed in 2002.

Source:  MCMC (http://www.mcmc.gov.my/).
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It is important to note, however, that new business models 
are eroding the distinction between facilities-based and service-
based providers. Commercial arrangements, such as the sale of 
capacity through indefeasible rights of use (IRU), have made 
the actual ownership of infrastructure increasingly irrelevant in 
many parts of the telecommunication industry (see Box 3.10). 
This may be a contributing factor to the gradual migration 
toward a more unified licensing regime. That migration is dis-
cussed in Section 3.3.3 of this chapter and Chapter 5.

3.3.2.2 Other Generic Classifications

In addition to the widespread use of facilities-based and 
service-based licence classifications, other generic licence clas-
sifications have also been established. Largely due to the tra-
ditional public policy focus on voice services, many countries 

maintain a distinction between �basic services� and other offer-
ings that are considered ancillary. Some governments, however, 
have introduced converged licence classifications. Brazil, for 
example, has moved to adopt a more generic licence classifica-
tion regime by grouping together a wide range of telecommu-
nication services � except public fixed telephony � to reflect 
the growing trend towards convergence (see Box 3.11).

Wireless and wire-line networks are increasingly inter-
changeable in providing telecommunication services. This has 
led licensing authorities to create new, generic licence classifi-
cations that reflect this aspect of convergence. Some licensing 
authorities have accommodated this trend by issuing licences 
for operators to provide an entire range of services using tech-
nologies and platforms that allow integrated service provision.

Box 3.9:  Facilities-Based and Service-Based Licensing

Australia

In Australia, the main entities regulated by the Telecommunications Act of 1997 are �carriers� and �service providers�. 

Carriers own specified infrastructure facilities or �network units�. There are four types of network units:

(1)  Lines connecting distinct places in Australia where the link meets certain minimum distance requirements

(2)  Satellite-based facilities used to supply carriage services between two or more points in Australia

(3)  Base stations used for mobile services or wireless local loop services

(4)  Certain fixed radio communications links.

Carriers must have individual licences from the national regulatory authority, the Australian Communications Authority 
(ACA). A carrier licence authorizes the owner of network units to supply telecommunication services to the public. Licence con-
ditions oblige carriers to meet certain requirements, including a Universal Service Obligation (USO), payment of annual licence 
fees, fulfilment of industry development plans, and compliance with the telecommunication access regime. There is no limit on 
the number of carrier licences that may be issued by the ACA.

Service providers include �carriage service providers� and �content service providers�. The former supplies common carriage 
service to the public using network units owned by a carrier. A content service provider, meanwhile, supplies content to the public 
� through electronic publishing or pay TV, for example. Service providers are not subject to individual licensing requirements, but 
they have to comply with legislated rules and provisions of the Telecommunications Act. These mandate that service providers 
offer operator and directory assistance services, itemized billing and number database information. 

Singapore

There are two classes of licences in Singapore: �facilities-based operator� (FBO) licences and �service-based operator� (SBO) 
permits. The FBO licence is always an individual licence, while the SBO permit may be an individual licence or, for certain 
services, a class licence. All providers of telecommunication services (including enhanced services) must be licensed. Apart from 
spectrum-related licences, there is no limit on the number of licences that may be issued by the national regulatory authority, the 
Infocomm Development Authority of Singapore (IDA).

In general, operators that install or operate any kind of network infrastructure require an FBO licence. This includes interna-
tional and domestic wireless transmission or switching facilities; public cellular mobile networks; paging networks; public mobile 
data and trunked radio services; and local multipoint distribution services. Wireless services are licensed separately, pursuant to 
spectrum-management policies. Where spectrum scarcity is an issue, a comparative selection or auction process may be used to 
distribute spectrum licences.

Individual SBO licences are required for international simple resale; resale of leased circuits; virtual private network services; 
managed data network services; Internet access; Internet exchange services; mobile virtual networks; and live audio-text services. 
The SBO class licences cover simple resale of public switched telephony; international call-back services; Internet-based voice or 
data services; and international calling card services. Class licensees may offer their services without obtaining a specific authoriza-
tion, but they are subject to all relevant codes of practice and service-quality standards.

Source:  ACA ( http://www.aca.gov.au); IDA (http://www.ida.gov.sg).
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In Uganda, for example, national providers MTN Uganda 
and Uganda Telecom (UTL) won licences that allowed them 
to offer both mobile cellular services and fixed services. They 
were thus able to leverage the capability of GSM technology to 
provide both services.8 Taking a broader approach, a �platform 
agnostic� licence classification was also recently established in 
India through creation of a �unified access licensing� regime 
(see Box 3.12). 

3.3.3   Licensing Based on a Single Classification

A growing number of countries have tried to simplify the 
licensing process to accommodate and reflect convergence, to 
facilitate market entry and to promote greater transparency and 
consistency. Recognizing that even generic licensing classifica-
tions can hinder efficient technology use and service provision, 
a few countries have made efforts to do away with all licensing 
distinctions. 

The European Union has taken a significant step in 
creating a single licensing classification for all electronic com-
munications. The EU�s Authorization Directive subjects all 
electronic communication services and networks to a single, 

general authorization regime (see Box 3.2 in Section 3.2.2 
above).

India is also currently exploring whether to move away 
from its service-specific, individual licensing regime toward a 
more unified licensing approach. In a consultation paper issued 
on March 2004, the Indian regulator, TRAI, proposed several 
unified licensing models.9 The proposals range from creation 
of a single licence classification for all telecommunication 
services � which would be subject to class licensing only � to 
the creation of a regime with facilities-based and service-based 
licences, which could be individual or class licences.

The creation of a simplified, single licensing classification 
has been touted as ideal in terms of simplicity and neutrality. 
But it is important to note that there may be limits to such 
an approach. Spectrum management, in particular, presents 
a challenge to the implementation of a single licensing clas-
sification. Under the present approach to spectrum manage-
ment, frequencies are divided into bands and then allocated to 
specific services on a global and national level. The aims of this 
process are to minimize interference and promote harmoniza-
tion and economies of scale in equipment manufacturing. As 
a result, the vast majority of countries assign spectrum usage 

Box 3.10:  Infrastructure Ownership and IRUs

An indefeasible right of use (IRU) is essentially a legal interest, created by a contractual agreement, that confers indefeasible 
(a legal term meaning �not liable to be annulled or forfeited�) and exclusive access to some or all of the capacity in a telecommu-
nication system owned by another party � for a specified period of time.

IRUs are traditionally used in deploying submarine cables. Cable capacity is divided into minimum investment units, which 
are then sold as IRUs, through �capacity purchase agreements�, committing a purchaser to use and pay for a unit of capacity for 
the remaining design life of the cable. In recent years, the use of IRUs to trade capacity for both submarine and subterranean cables 
has become increasingly commonplace, and modern capacity purchase agreements have taken a wide variety of forms.

Box 3.11:  Multimedia Communications Services in Brazil

On 9 August 2001, Brazil�s national regulatory authority, ANATEL, issued Resolution No. 272. This established a new 
licensing category for Multimedia Communication Services, or Serviços de Comunicação Multimídia (SCM). According to the 
resolution, SCM refers to �audio, video, data, voice (corporate voice) and other sound, image, text and related signals, conveyed, 
sent and received through fixed telecommunication services rendered by the private sector in the collective interest, on a domestic 
or international basis and in any format, to subscribers within a certain service area�. SCM licences, however, do not authorize 
holders to provide public fixed telephone services, free-to-air television and radio broadcasting, or paid TV services.

The new classification was established to avoid having multiple authorizations for a wide range of information transmission 
modes. It replaced the previous licensing classification system, which was based on specific service types, including �specialized 
limited services� categories of network and circuit services, telecommunication transport network services, packaged commuted 
network services and circuit commuted network services.

SCM licences are granted for an indefinite term, without bidding. The interested party simply submits an application, and 
if certain minimum requirements are met, the licence is granted. SCM licences are non-exclusive, and licensees are obliged to 
comply with regulations applicable to all telecommunication operators. In addition, the SCM provider must comply with terms 
that clarify the conditions under which SCM providers can transmit video, voice and data. These terms differentiate SCM services 
from those of pay TV operators. There is no limit to the number of SCM licences ANATEL may issue. But if the SCM provider 
uses radio frequencies to render its services, it must pay an additional spectrum fee. 

Source:  Adapted from ITU Brazil Mini Case Study 2003 �Brazil�s SCM Licensing Service Category; A Step Toward Convergence� available at 
http://www.itu.int/ITU-D/treg/
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rights on a technology- or service-specific basis. Notable 
exceptions include Australia, Guatemala and New Zealand, 
where flexibility of spectrum use is allowed. 

There are, however, jurisdictions that have implemented 
single licensing classifications without abandoning their estab-
lished, service-specific spectrum allocation systems. The EU, 
for example, deals with the spectrum management conundrum 
by allowing for a separate spectrum-award process. This two-
step licensing process allows the EU to preserve its technol-
ogy- and service-neutral general authorization regime in all 
other respects.

Although seemingly more cumbersome, a two-step 
licensing process can foster greater transparency and better 
regulatory oversight. Having a separate and consistent form 
of licence for the use of spectrum (or other scarce resources) 
can standardize technical specifications, reporting and other 
compliance requirements for all licensees. The same stand-
ardization can take place for general authorizations, as well. 
In practice, however, this ideal may be difficult to implement. 
The temptation to attach non-technical requirements � such 
as operator-specific rollout conditions or tariff regulations � to 

individual licences for the use of scarce resources can be very 
strong. 

The topic of service neutrality is discussed more exten-
sively in Chapter 6.

3.4  Service Areas
Defining the geographic service area to be covered by 

a licence is a critical consideration in any licensing regime. 
Choosing between issuing national or regional licences � or 
whether to adopt different licensing policies for urban and 
rural areas � can affect a lot of different factors. Some of these 
include the level of competition in the market, the expansion 
of telecommunication services to underserved areas and the 
ability of service providers to meet consumer expectations. 

Different approaches to defining service areas have been 
taken in different countries. In many countries, nationwide 
licences are the norm. In others � particularly large countries �
licences are granted on a regional basis. Some countries do 
both (see Box 3.13). 

Several different considerations influence the choice 
between national or regional licensing. With a national licence, 

Box 3.12:  �UniÞ ed� Access Service Licensing in India

In 2001, �basic service operators� (BSOs) in India were permitted to offer �limited-mobility� services over Wireless Local 
Loop (offerings abbreviated as WLL(M)) using CDMA technology in their coverage areas. This service innovation proved 
immensely popular, because prices were generally lower than for GSM cellular mobile services. BSOs were able to offer all-India 
mobility using the CDMA WLL(M) technology.

India�s dispute over WLL(M) reached its zenith when more than 2 million mobile subscribers were being added each month 
to the limited mobility CDMA offerings. GSM cellular carriers had paid substantial amounts for their licences, and they com-
plained bitterly that when they had made those investments they had not known they would face competition from WLL(M) 
providers offering similar services. In effect, WLL(M) services were seen as largely substitutable for GSM services. This led to 
litigation between BSOs and the cellular carriers.

The Telecommunications Regulatory Authority of India (TRAI) and the courts had to find a balance between promoting 
service penetration and ensuring a level playing field among operators. In an effort to seek a solution, TRAI issued its �Consulta-
tion Paper on Unified Access Services Licensing (UASL)� for basic and cellular services on 16 July 2003. On 27 October 2003, 
it produced a blueprint for a UASL regime that called for a single licence for BSOs and cellular carriers. On 11 November 2003, 
the government endorsed this plan. As a result, both BSOs and cellular carriers gained the freedom to offer basic and/or cellular 
mobile services using any technology.

With the introduction of unified access licensing, existing BSOs and cellular carriers can either continue to operate under the 
old licensing regime or migrate to the new regime. Operators migrating to the UASL regime continue to provide wireless services 
over existing allocated spectrum, with no additional spectrum allotted under the migration process. No additional entry fees are 
charged for cellular carriers to migrate to the new UASL licence. BSOs, however, are required to pay an entry fee for migration. 
The BSO entry fee for a particular service area is based on the difference between the entry fee paid by the fourth cellular mobile 
service provider in that area and the entry fee already paid by the BSO to provide its existing services in that same area. Licence 
fees, service areas, rollout obligations and performance bank guarantees under the UASL regime are identical to those specified in 
the licence granted to the fourth cellular mobile service provider.

The introduction of the USAL regime marks the first step in TRAI�s effort to migrate to a single �unified licensing regime� 
for all telecommunication services. TRAI is currently engaged in consultations on the details and implementation of the second 
phase of the unified licensing regime (see Section 3.3.3, p. 31).

Source:  Adapted from Guidelines For Unified Access (Basic & Cellular) Services Licence dated 11 November 2003, Department of 
Telecommunications, Government of India, available at http://www.dotindia.com/basic/basicindex.htm 
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operators can take advantage of larger economies of scale, 
leading to lower consumer prices or more rapid network 
expansion into high-cost areas. The provision of a national 
service can also eliminate the need to negotiate interconnection 
and roaming agreements between multiple parties in various 
areas of the country.

In the case of a large country, however, regional licensing 
may allow for easier market entry by smaller carriers or service 
providers. Such an approach may also give regulators a tool to 
vary the level of competition on a regional basis. In Brazil, for 
example, regional licensing was used to introduce competition 
into the telecommunication sector a little at a time. After the 
Telecommunications Law of 1997 and the privatization of 
 Telebrás in 1998, Brazil was divided into different licensing 
regions. Three regions were established for fixed-line local 
services and there were eight new regions for mobile services. 
Long distance remained a national service. Duopoly competi-
tion in the mobile sector began with the reorganization of 
incumbent mobile service providers, which kept what was 
known as the �A band� in each of the eight regional service 
areas. A second tier of �B band� competitors was introduced in 
each region to compete with the reorganized incumbents.10 

3.4.1   Universal Access and Rural Licensing

In countries with large imbalances in telecommunication 
development among different regions, regional licensing can 
enable governments to target underserved areas with spe-
cialized licences or more favourable treatment of rural areas. 
Potential licensees in these areas may be attracted, for exam-
ple, by awarding exclusive licences. Before market liberaliza-
tion, Bangladesh licensed two rural monopoly operators on 
a regional level in order to increase rural penetration rates. 
These operators were allowed to target the most financially 
attractive customers in rural areas and charge them substantial 
upfront subscriber connection fees.11 One of the operators, the 
Bangladesh Rural Telecommunications Authority, remained 
profitable even though it was required to provide at least one 
public call office in each village that requested one.

Rural licences can also be bundled with licences to provide 
services in more lucrative markets. For example, underserved 
counties in Uganda are packaged into three separate �Universal 
Access Regions� for licensing purposes. Each Universal Access 

Region bundles together a mix of counties with different levels 
of market potential.12 Bundling can also combine rural licences 
with rights to offer more profitable services such as interna-
tional long distance and cellular mobile services (see Box 3.14). 
In such a case, however, regulators should ensure that anti-
competitive cross-subsidization does not lead to predatory 
pricing that drives out of business competitors that are licensed 
only to provide rural local services. One way to avoid this is to 
make such bundling available to all rural providers. 

A licensing approach that authorizes certain carriers to 
offer service only in rural areas, however, raises a number of 
concerns. The ability of any such carrier to attract large-scale 
capital investment could be questionable. There may be doubts 
about the long-term sustainability of rural providers, given 
the lower revenues they can generate in these areas. For this 
reason, some countries have tried to �start small� by focusing 
their licensing approaches on encouraging small and medium-
sized enterprises to enter rural markets. In these countries, 
barriers are lowered for small and medium-sized businesses to 
enter rural and underserved areas, compared with the process 
for entering urban markets (see Box 3.15).

Governments can implement some options that may 
make entry into rural and underserved markets more attrac-
tive to small and medium-sized enterprises. They can lower 
rural licensing hurdles such as non-recurring fees and large 
performance bonds that are normally attached to licences for 
the provision of basic telecommunication services and facili-
ties. They can also relax performance mandates designed to 
maintain a high quality of service, and they can reduce strin-
gent tariff requirements. Rural licences for small and medium 
operators could also be subject to lower annual licensing fees 
and exempted from contributions to universal service funds. 
Spectrum for the deployment of cost-effective wireless broad-
band technologies could also be offered to rural licensees, at 
reduced fees, in order to encourage their deployment. In some 
countries, arguments have been made for imposing asymmetri-
cal termination charges between the incumbent operators and 
rural licensees. Such an approach would allow rural licensees 
to command larger termination charges than they would have 
to pay to the incumbent operator.

Box 3.13:  Regional Licensing and India�s Circles

In India, the predominant regional service areas are known as �circles�, which roughly correspond to the boundaries of India�s 
states. The four largest cities � Delhi, Mumbai, Kolkota and Chennai � are circles in their own right.

India also has utilized regional licensing on a much smaller level than its circles. These smaller service areas include �Short 
Distance Charging Areas� (SDCAs) and �Long Distance Charging Areas� (LDCAs), also known as secondary switching areas. 

In addition to licensing services in the circles, India has also issued national licences. For domestic long distance and interna-
tional long distance services, the service area has been defined as the entire country. 

This multi-tiered licensing strategy means that licences can cover a variety of geographic areas, including all of India. For 
Internet access services, for example, a service area could be an LDCA, a circle or the entire country. 

Source:  TRAI (http://www.trai.gov.in/).
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3.4.2   Cross-Border Licensing

In an effort to make market entry more simple and 
straightforward, a few countries have made efforts to go 
beyond licensing on a national and regional level. These 
countries have tried to harmonize licensing practices with 
neighbouring countries for certain services. For example, the 
Common Market for Eastern and Southern Africa (COMESA) 
has developed common guidelines for the licensing of com-
munications services among its member countries in order 
to fulfill its objective of forming an integrated economic and 
trading area.13 

Some countries have even attempted to create cross-
border licences that could encompass multiple countries in 
one service area. The provision of services that involve a large 
footprint � such as satellite services � can often benefit from 
such an approach. Ideally, grouping small neighbouring coun-
tries into a single large service area will attract greater invest-
ment interest in the larger market. 

The European Conference of Postal and Telecommunica-
tions Administrations (CEPT), for example, has embarked on 
an effort to harmonize licensing language, conditions and pro-
cedures among its members in the area of satellite licensing.14 

Box 3.14:  Rural Mobile Licensing in Venezuela

Venezuela was one of the first countries where mobile subscribers outnumbered fixed-line subscribers. This market devel-
opment, which occurred as early as 1998, had its roots in an event that occurred 10 years earlier, when the state-owned tele-
communication company CANTV introduced the first AMPS network in the country � and, in fact, in all of Latin America. In 
1991, another national AMPS licence was auctioned to Telcel in the 800 MHz band, introducing competition in the Venezuelan 
telecommunication market. The licences of both CANTV and Telcel included requirements to cover the 40 largest cities (reaching 
at least 100,000 subscribers) within three years after being granted. As it happened, sharp demand allowed the carriers to exceed 
those mandates.

The two carriers � along with Venezuela�s fixed-line incumbent � largely concentrated network construction in urban centres, 
however, and neglected rural areas. In a drive to establish universal service nationwide, the government decided to grant three 
new mobile service licences � one in each of three regions. A 1997 comparative bid process, focusing on technical, economic, and 
legal criteria, awarded the three licences to Digicel, Digitel and Infonet. These carriers were allowed to provide basic residential 
and public telephony in rural communities, which were defined as areas with 5,000 or fewer people. Within their service areas the 
winning bidders could provide mobile telephony, paging, private network services, data and value-added services, satellite com-
munications, vehicle localization, and telemedicine. The rural carriers have expanded their networks to cover more than 75 per 
cent of the population in the three regions.

Source:  Adapted from �Licensing Policy for 3G mobile: Venezuela, 2001�, ITU, available at http://www.itu.int/osg/spu/casestudies/ 

Box 3.15:  South Africa�s �Under-Serviced Area Licence� 

Under the South African Telecommunications Act 103 of 1996, no entity can provide telecommunication services without 
a licence. The Act gave incumbent Telkom an exclusive licence to provide �public switched telecommunication services�, which 
include national long distance service, international service, local access service and public pay telephone service. 

In November 2001, amendments to the Act created a new licence category, the �under-serviced area licence� (USAL). The 
goal was to spur the growth of telecommunication services in underserved areas. Under the scheme, certain small and medium-
sized enterprises are allowed to apply for licences to provide telecommunication services in geographic areas with a teledensity of 
less than 5 per cent. The USAL allows them to offer services such as VoIP, fixed mobile service and public pay telephones. USAL 
licensees are nevertheless required to transport their long distance traffic through the trunk networks of any of the national fixed 
and mobile operators and, internationally, through three designated international gateway licensees. The first four USALs were 
awarded in November 2004.

It is important to note, however, that on 17 September 2004, the South African Department of Communications (DOC) 
awarded a �second national operator� (SNO) licence to an alliance of companies, allowing them to compete with Telkom in the 
provision of PSTS services. Earlier, on 2 September 2004, the DOC had issued new policies aimed at accelerating the telecommu-
nication liberalization process. Some services, such as public payphones, would be liberalized by February 2005. The DOC also 
noted that it was even considering removing licensing requirements for payphone operators.1

Source:  DOC (http://www.doc.gov.za).

1  Policy Announcement by the South African Minister of Communications, Dr Ivy Matsepe-Casaburri, 2 September 2004, available at http://www.doc.gov.za/
Press_Stmnt_02Sep_2004.htm
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CEPT has created a �one-stop shop� to serve as a single point 
of contact for satellite licensing and authorizations across its 
member countries. It also allows licence applications to be sub-
mitted on a single electronic application form (see Box 3.16). 
The Telecommunications Regulators Association of Southern 
Africa (TRASA) has also embarked on a similar initiative. 

3.5  Awarding Licences

Regardless of the licence classifications used, granting 
individual licences typically involves some form of selection 
process. Regulators have many reasons for wanting to select 
just which company can receive a licence. They may desire 
to limit infrastructure duplication or preserve the profitability 
of incumbent providers by limiting competition. A selection 
process, however, is employed particularly in the case of spec-
trum licences, where the number of applicants desiring to use 
a given block of spectrum exceeds the number of licences that 
can be awarded without causing all the licensees to interfere 
with each other. In such a case � where demand for spectrum 
exceeds supply � a method must be chosen to select the most 
suitable recipients from among the competing applicants. As 
the popularity and profitability of wireless services have grown, 
and the competition for spectrum has intensified, administra-
tions have developed several different methods for awarding 
licences. This section describes and compares these different 
licence award mechanisms.

3.5.1   �First-Come, First-Served� Selection

3.5.1.1 Description

In the �first-come, first-served� method of awarding 
licences, the regulator accepts applications for a limited number 
of licences on a continuous basis or, in more competitive situ-
ations, for a period of time known as the �filing window�. In 
the latter case, if the number of qualified applications is less 
than the number of licences to be granted, the licences will be 

awarded in the order the applications were received.15 But if 
the number of qualified applications exceeds the number of 
licences to be granted, then another mechanism � such as a 
comparative evaluation, lottery or auction (see below) � can 
be used to select the recipients.16 In the traditional �first-come, 
first-served� approach, later applications are placed on a wait-
ing list to receive any licences given up or reclaimed from 
earlier applicants.

3.5.1.2 Advantages

There are two principal advantages of the �first-come, 
first-served� method of granting licences. First, the process 
of establishing the filing window, accepting the applications 
and awarding the licence(s) can be done quickly and with 
minimal complexity. Second, because of this speed and lack 
of complexity, the process tends to be inexpensive for both 
the applicants and the agency awarding the licence. Of course, 
if the number of applicants exceeds the number of licences 
to be awarded, these advantages disappear. A peripheral 
advantage of the method is that it is relatively mechanical, 
with little subjective judgment involved. This minimizes the 
opportunity for favouritism or corruption in the licensing 
process. 

3.5.1.3 Disadvantages

A major disadvantage of the �first-come, first-served� 
method is that the licence may not end up in the hands of 
the entity that would value it the most highly in an economic 
sense (and this contributes to a loss of output for the econ-
omy as a whole).17 Or, if economic results are not the major 
goal, the licence could end up in the hands of an entity that 
does not reflect broader social goals. More fundamentally, as 
a practical matter, first-come, first-served licensing is unlikely 
to succeed in the modern world of telecommunications 
because, with licences valued highly, the number of applica-
tions will almost certainly exceed the number of licences to 
be granted. 

Box 3.16:  The �One-Stop Shop�

�One-stop shopping� arrangements for satellite licences and authorizations have been in place among CEPT members since 
October 2000; they are managed by the European Radiocommunications Office (ERO). The arrangement was designed to speed 
up and simplify the process of obtaining satellite licences and authorizations when they are required to operate in more than one 
CEPT country. All satellite networks, systems and services � except for the space segment, itself � are covered by the one-stop 
shopping procedure.

The CEPT system offers applicants a single point of contact for questions about how to apply for various national licences. 
There is a common regulatory database containing online information about satellite regulations in the CEPT countries. There 
is also an electronic application form for use in applying for satellite licences throughout the CEPT countries and a single �shop� 
to process applications to all of CEPT�s national regulatory administrations. The shop acts as a point of contact providing advice, 
as an electronic post-box and as an information centre for applicants.

An applicant can opt to follow CEPT�s one-stop shopping procedure or to apply for a licence directly at the national regula-
tory agency of a member country. Opting for the centralized approach does not prevent applicants and national regulators from 
having direct contact, as well.

Source:  Electronic Communications Committee (ECC) within the European Conference of Postal and Telecommunications Administrations 
(CEPT) at http://www.cept.org/
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 3.5.1.4 Comments and Overall Assessment

The �first-come, first-served� method, then, no longer 
seems practical in the contemporary world, except, perhaps, in 
the most isolated and economically undesirable areas, where 
demand for spectrum is likely to be low. In a developed econ-
omy, the only way to reduce the number of applications might 
be to announce the availability of licences on short notice, then 
give potential applicants a very short filing window to prepare 
their bids. But such regulatory tactics fly in the face of the 
kind of openness and transparency that are fundamental to 
good governance. Pulling a �surprise� licensing process would 
merely reward those potential applicants that maintain close 
ties to the agency and watch its movements diligently. Policy-
makers should try to draw in bidders that have the most exper-
tise and financial resources � not simply those that are most 
cozy with regulators.

Alternatively, regulators might try to winnow out potential 
applications by establishing tight pre-qualification standards 
for applicants. But this can add significant costs for both the 
applicants and the agency. It can also cause delays in licensing 
while the regulators establish, verify and perhaps litigate the 
qualifications of the applicants. These added costs and delays 
would then negate the principal advantages of the first-come, 
first-served method. They also would add opportunities for 
favouritism and corruption. Because of its shortcomings, the 

�first-come, first-served� method has been described here pri-
marily for historical reasons and as a point of comparison with 
other techniques. 

3.5.2   Comparative Evaluations or �Beauty
Contests�

3.5.2.1 Description

In the comparative evaluation or �beauty contest� method 
of awarding licences, the regulator accepts licence applica-
tions from eligible applicants and judges their relative merits. 
Decisions to award licences are typically based on published 
comparative criteria, which are established either through 
precedent or regulatory experience, or spelled out through 
a proceeding that occurs before the filing of the applications. 
These comparative criteria might include such factors as:

• The quality of the proposed technology (including 
whether the resource would be employed efficiently)

• The promised superiority of the service or services to be 
offered (for example, in terms of geographic breadth and 
depth of coverage in a wireless system)

• Supplied market research or other material demonstrating 
an understanding of the market to be served

• The integration of the technical and market plans 

• The overall commercial feasibility of the plan

• The length and depth of the applicant�s experience in 
similar markets

• The amount of reliance upon local suppliers and manage-
ment

• The commitment to achieving social goals such as fair 
employment practices

• The strength of the financial backing.

International best practice suggests:
(1) the need to develop the comparative criteria and their 

relative weighting in a transparent and open process;
(2) the need to maintain the fairness and objectivity of the 

people evaluating the competing applications in accord-
ance with the criteria and weighting;

(3) the desirability of maintaining transparency and openness 
in the final process of awarding the licences. 

The promises and performance pledges made by winning 
applicants are usually incorporated into the terms and condi-
tions contained in � or associated with � the resulting licences. 
Examples of European countries that assigned important 3G 
spectrum using the comparative evaluation method include, 
Finland, France, Ireland, Portugal, Spain and Sweden. 

3.5.2.2 Advantages

The principal advantage of the comparative evaluation 
method is (theoretically at least) that it awards the licence to 
the entity that would make the best use of it, from a broad 
societal viewpoint. In addition, aside from purely techni-
cal and financial issues, comparative bidding can emphasize 
equity and social values, such as commitment to serve eco-
nomically depressed areas or persons with disabilities. The 
selection criteria are inherently subjective in nature, allowing 
policy-makers to incorporate goals for universal access or the 
provision of employment opportunities for traditionally dis-
advantaged groups. Also, the comparative evaluation method 
has the advantage of keeping spectrum costs low for applicants, 
promoting lower prices to consumers.

3.5.2.3 Disadvantages

There are a number of disadvantages of � or, at least, argu-
ments against � the beauty contest method: 

First, it can be time-consuming, because of the sheer 
effort required to develop the comparative criteria and to fairly 
and objectively evaluate the contending applications. And those 
applications may not only be large in number but individually 
dense, complex and voluminous. 

Second, comparative processes can be costly to both the 
applicants and the governmental organization issuing the 
licence. If the market opportunity is potentially lucrative, the 
applicants will have an incentive to spend large sums of money 
to present the best applications, win the beauty contest and 
capture the associated �economic rents�.18 These sums may 
approach the amounts that an applicant would bid in an auc-
tion. Consequently, the licence may still end up in the hands of 
the entity with the deepest pockets, just as in an auction. And 
of course, the expenditures of the losing bidders are essentially 
wasted. 
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Third, the subjective nature of the evaluation gives deci-
sion-makers an opportunity for arbitrariness, for unfairness �
and with the potentially large economic stakes involved � for 
corruption. Moreover, there is an inherent tension between 
the government�s desire to have a transparent process and the 
understandable desire of applicants to keep the details of their 
business plans secret. Not only that, but while the officials 
are deliberating the merits of the applications, existing licen-
sees and rivals have a chance to intervene and try to deter or 
delay new entry through lobbying and other means. Even if 
the process is entirely honest and above-board, the subjective 
nature of the evaluation may lead to suspicions (or merely 
allegations) of partiality or dishonesty, eroding the credibility 
of both the process and the regulator. 

Fourth, applicants have an incentive to make generous 
promises in their applications � pledges they may not fulfil 
once awarded their licences. For the comparative evaluation 
method to be successful, regulators must have both the power 
and the will to enforce the terms of the licences (or associated 
regulations) � obligations that the winning applicants not only 
agreed to, but also often themselves proposed.19 

A minor, but occasionally troublesome, aspect of the com-
parative evaluation method is that it does not ultimately pro-
vide a clear way of choosing between two or more applications 
that are essentially equal in quality. As noted before, the stakes 
are usually high, and applicants will often produce excellent 
applications that are hard to critique or even differentiate. This, 
in turn, may lead to further delays (often, another round of 
applications or further documentation) and potential litigation.

Finally, in their zeal to produce the best applications, appli-
cants may add features or functions to their proposed systems 
that seem appealing or innovative on paper but are not well 
suited to the actual marketplace. This �gold-plating� can add 
costs without providing compensating benefits to consumers. 

3.5.2.4 Comments and Overall Assessment

As discussed in the previous subsections, the ability to 
take into account non-economic, subjective factors is both the 
strength and weakness of the comparative evaluation method 
of awarding licences. When successful, beauty contests allow 
governments to tap into the economic rents associated with a 
licence and use them to further national policy goals, such as 
efforts to promote universal service. If unsuccessful, compara-
tive evaluations may not only breed lengthy licensing delays 
and high costs to the parties involved, they may also deprive 
the public of both the economic value of the licensed services 
themselves and the benefits of harnessing the associated eco-
nomic rents for needed socio-economic objectives.

3.5.3   Lotteries

3.5.3.1 Description

In a lottery, the regulatory agency randomly selects licence 
recipients from among a pool of qualified applicants. 

3.5.3.2 Advantages

The principal advantages of the random-selection method 
are speed, objectivity and transparency. Moreover, the cost and 
complexity of the process can be extremely low, if the applica-
tions themselves are simple. Finally, a lottery is an inherently 
fair mechanism for selecting among applications of substan-
tially equal quality. 

3.5.3.3 Disadvantages

As in the case of the �first-come, first-served� method of 
awarding licences, a major disadvantage of the lottery method 
is that the licence may not end up in the hands of the appli-
cant that values it most highly in an economic sense. In fact, 
the permit conceivably may end up with a recipient that is 
unqualified to build and operate the network. In short, while 
lotteries are objective, they are also essentially arbitrary in their 
results. For example, unless spectrum trading is permitted, a 
lottery makes it difficult for a successful wireless operator to 
accumulate more spectrum, since its expertise and financial 
qualifications mean nothing in a random selection. Another 
major disadvantage is that if the licence is very valuable (due to 
the economic rents associated with the scarcity of the resource), 
the excess value goes to the winner of the lottery as a windfall 
profit rather than to the government as compensation for the 
use of a public resource. 

3.5.3.4 Comments and Overall Assessment

Except for a period in the United States, lotteries have 
never been used, to any extent, to award licences. This is 
because of their disadvantages. Steps could be taken to pre-
vent licences from being awarded to unqualified carriers, by 
requiring strict pre-qualification processes. But this would add 
greatly to the time, complexity and cost of carrying out the lot-
tery, negating its principal advantages. Strict pre-qualification 
would come to resemble a comparative evaluation process, 
begging the question of why regulators did not simply evaluate 
which applicant was best qualified in the first place. 

If a licence ends up in the hands of an entity that does not 
value it the highest economically � or an entirely unqualified 
operator � regulators can mitigate the problem by allowing 
the winner to sell the licence to another operator after the lot-
tery. The problem with this kind of trading in licences is that 
any economically savvy licence-holder would likely conduct, 
essentially, a private auction of the asset in order to maximize 
its profit. This means that the lottery winner would gain the 
windfall profit rather than the government and the public it 
serves.

In view of the disadvantages and drawbacks, the future 
role of lotteries as a method of awarding licences is probably 
limited. Random selection may have a limited role as a �tie-
breaker� incorporated into other licensing methods. Or, it 
could be held in reserve as a way of issuing licences with very 
low economic or social value. 
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 3.5.4   Auctions 

3.5.4.1 Description

In the auction method, the regulator selects from among 
the qualified applicants based upon willingness to pay. Auc-
tions are inherently connected to licence fees. Often (but not 
always) the amount bid by the auction winner becomes the 
up-front licence fee. The financial and policy aspects of licence 
fees/auction payments are explored in detail in Chapter 4. 

3.5.4.2 Advantages

Auctions have several advantages, which can be summa-
rized in the following bullet points:
• The licence is awarded to the entity that values it most highly. 

This promotes economic efficiency. Moreover, it mimics 
the way all scarce resources are allocated to the most pro-
ductive suppliers in a market economy. 

• An auction can be conducted quickly and efficiently.20 The avail-
ability of software tools and the Internet add to speed and 
efficiency in conducting the auction.

• An auction is more objective and transparent than other licence dis-
tribution methods � especially beauty contests. This reduces the 
opportunity for favouritism and corruption in the licens-
ing process. 

• Any windfall profits or economic rents associated with the use of 
the scarce spectrum resource flow to the government. They can 
then be used for other public purposes such as anti-pov-
erty efforts, government debt reduction or healthcare 
projects. When auctions lead to up-front licence pay-
ments, the government is more certain of receiving these 
financial benefits. In comparative evaluations, by contrast, 
the government often must rely on promises of future 
performance, such as pledges to serve remote areas. These 
promises are hard to enforce. 

• Auctions provide information on the economic value of spectrum 
resources. This information is difficult to obtain, with any 
degree of certainty, without carrying out an auction or 
authorizing active spectrum trading. The spectrum values 
revealed in an auction can be used in future spectrum 
allocation decisions or to establish reasonable fees for use 
of the resource by other entities.

In addition, proponents of auctions argue that they put 
pressure on auction winners to launch services quickly, in 
order to recover the up-front fees they have paid. Finally, the 
up-front payments discourage spectrum �hoarding� � holding 
onto unneeded spectrum for anticompetitive reasons (to deny 
needed inputs to rivals). The high cost of obtaining lucra-
tive spectrum in a competitive market makes it prohibitively 
expensive to buy up all spectrum and not put it to productive 
use to recover that initial investment.

3.5.4.3 Disadvantages

Like the other distribution methods, however, awarding 
licences by willingness to pay also poses disadvantages and 
challenges for policy-makers and regulators. First � and in 
contrast to the comparative evaluation method � a pure auc-
tion ignores the equity and social values explained in previous 

sections. At least some of these concerns can be addressed by 
mandating that the auction winner satisfy specified social goals. 
Such an obligation might include, for example, a requirement 
to provide service to certain groups that would otherwise be 
uneconomical to serve. Knowing in advance that they will face 
the obligation, all bidders will presumably reduce their bids to 
reflect the cost of compliance. 

Addressing social concerns in this way, however, dimin-
ishes some of the advantages of the auction. In addition to for-
going the full value of the licence, the regulator has to depend 
on the winner to actually deliver the mandated service or social 
goal during the licence period. The regulator must have the 
power and the will to enforce the added obligation on the win-
ning applicant. Without enforcement power, the government 
runs the risk of receiving neither the added revenues nor the 
added services from the use of the scarce spectrum resource. 
Modifying the auction process to include social externalities 
also adds complexity and introduces internal (implicit) subsi-
dies that run counter to good regulatory practices.

A second disadvantage to auctions is that they can lead 
to increased economic concentration in the wireless sector, 
causing higher prices, reduced competition and a slower pace 
of technological and service innovation. If most or all the 
spectrum is held by one or a few entities, there will be fewer 
opportunities for new, entrepreneurial entities to enter the 
market.

The counter argument is that having fewer � but stronger �
competitors provides stability in a capital-intense industry. 
Moreover, the risk of excessive concentration can be limited 
by imposing ex ante restrictions on the amount of spectrum any 
single entity can hold or by engaging in ex post enforcement of 
anti-monopolization laws. That presumes, of course, that the 
country has a well- developed body of competition law and 
an antitrust or anti-monopolization authority to aggressively 
enforce it. This may not be the case in some countries.

Although it is beyond the scope of this section to address 
these issues in detail, spectrum-trading opportunities (see 
Chapter 6) and access to unlicensed spectrum (See Chapter 2) 
can give new, entrepreneurial entities a boost to enter the 
market on a smaller scale.

A third disadvantage is that because governments have ulti-
mate control over spectrum allocation, they have strong incen-
tives to manage the resource in a way that maximizes their own 
revenues without necessarily providing the maximum amount 
of overall economic benefits to the society as a whole. Like any 
other entity possessing market power over an essential product 
or service, the government can restrict output and increase 
prices in order to boost its revenues. Spectrum auctions can 
be seen simply as a way to efficiently and expeditiously award 
spectrum licences. Or, they can be exploited to raise revenues 
and balance budgets. Governments that auction spectrum 
solely for revenue purposes, without regard to policy impacts, 
risk significantly reducing the economic benefits associated 
with the use of the resource. 

Fourth, some opponents of auctions argue that the money 
spent in acquiring spectrum would be better spent on the 
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infrastructure itself. Moreover, they add, high prices paid at 
auction often ultimately lead to higher prices for consumers. 
With regard to the first point, if the auction is regarded merely 
as a way to put spectrum into the market rapidly and efficiently, 
then any auction revenues gained can simply be returned to 
the industry. Governments can do this by diverting the rev-
enues into universal service funds, for example.

More fundamentally, not charging for spectrum does not 
guarantee that the applicant will turn around and plough its 
savings into infrastructure. The regulator simply has to hope or 
rely on the winner actually delivering on the promise of invest-
ing the equivalent amount in infrastructure. The challenges 
in enforcing such promises or expectations were addressed 
earlier. 

Whether spectrum auctions actually lead to higher prices 
for consumers is controversial. At first glance, it might appear 
obvious that consumers must ultimately bear the burden 
of higher costs imposed on wireless carriers. But economic 
theory suggests that up-front payments for spectrum repre-
sent sunk costs, which do not enter into the determination of 
future prices.21 Therefore, it is not necessarily true that spec-
trum auctions increase prices to consumers. In fact, there is 
some empirical evidence to suggest that they do not. 

On a somewhat related point, some critics also claim that 
auctions amount to a tax on new, more efficient technologies 
and innovative services. But in a competitive market, existing 
providers have an incentive to make such investments using 
their existing spectrum. Moreover, in a spectrum trading or 
leasing environment, new entrants may have other mecha-
nisms to acquire spectrum than through auctions. For particu-
larly innovative and risky ventures, governments can provide 
access to spectrum on an experimental basis, at discounts 
(equivalent to tax abatements) from the full market price. 

The fifth and final disadvantage is that auction designs 
can be quite complex. This complexity may be increased even 
further if bidding on combinations of licences is allowed, or 
if, for example, special provisions such as bidding credits are 
added to benefit certain groups. As critics correctly point out, 
an improperly designed auction can yield a result that does not 
maximize economic benefits. If there are restrictions on spec-
trum trading, the inefficiency will be carried forward. Without 
a doubt, some past difficulties with spectrum auctions came 
from improper design of the auction itself, not with the inher-
ent merit of auctions as a licensing tool. 

3.5.4.4 Comments and Overall Assessment

More than 20 countries have employed auctions over the 
past decade to award licences. Properly designed, an auction 
can be an objective, timely, transparent and non-discrimina-
tory method of distributing spectrum (See Box 4.1 for a com-
parison of auction designs in Denmark and the Netherlands). 
Nonetheless, as the discussion above suggests, auctions have 
remained contentious. Much of this relates to whether auc-
tions are used mainly as a revenue tool or a licensing mecha-
nism. Using them for the former emphasizes the disadvantages. 
Finally, post-auction policies and rules on spectrum trading 
have a potentially strong impact on the long-term results. 

Mistakes made in any assignment process can be mitigated by 
subsequent redistribution of the rights in a secondary market. 

3.5.5   Combined or Hybrid Methods
Various combinations of the methods described in this 

chapter can be used in awarding licences. For example, one 
hybrid method could employ the �first-come, first-served� 
approach, followed by a lottery if the number of qualified 
applications exceeds the number of licences to be awarded. 
Similarly, one could design a comparative evaluation, cou-
pled with a lottery as a tiebreaker. Another hybrid technique 
would combine an auction with comparative criteria. Using 
this technique, the amount bid might account for a fraction of 
the applicant�s score (perhaps 80 per cent) but the comparative 
criteria would make up the balance (20 per cent). 

Another alternative is to conduct an extensive pre-quali-
fication process, in which applicants go through an extensive 
(but not necessarily comparative) evaluation. Then, the quali-
fied applicants are allowed to bid. Italy used a hybrid approach 
to award 3G licences that combined a comparative evaluation 
and an auction. Hong Kong, meanwhile, used an innovative 
hybrid method that involved bidding for annual royalties with 
minimum annual payments (See Chapter 4, Section 4.5.1.2).22 

The approach chosen by Hong Kong reduced the initial finan-
cial burden on licensees, because the payments were spread out 
over time, and the amounts were tied to revenues collected 
by the licensee. On the other hand, one criticism often levied 
against such an approach is that without a single, up-front 
payment, the licensing administration risks not receiving any 
royalty payments if the licensee fails or decides to exit the 
market. In Hong Kong, regulators reduced this risk by having 
licensees provide a performance bond guaranteeing minimum 
payments. 

3.5.6   Observations on Award Mechanisms 
There is no clear consensus on international best practices 

for licensing. Agreement is especially elusive on the subject 
of whether to employ auctions or comparative evaluations. 
Ultimately, the best method of awarding licences in any given 
situation depends on a host of country-specific considerations. 
Even within a single country, auctions may be suitable for 
certain services and not others � particularly not for services 
associated with national defence and homeland security. Simi-
larly, comparative evaluations may not be appropriate where no 
exclusivity is granted � as with unlicensed or licence-exempt 
spectrum. Nevertheless, certain lessons can be gleaned from 
global experience: 
(1)  Policy-makers and regulators should resist the temptation to treat 

spectrum auctions as primarily revenue-raising tools. Auctions 
work best when they are used as a tool for quickly, effi-
ciently and transparently assigning spectrum. In particular, 
administrations should strongly resist the urge to artifi-
cially restrict the amount of spectrum they make available 
just to inflate the auction prices or to justify higher fees. 

(2)  High prices for spectrum � either stemming from auctions or set 
by regulators � should not necessarily be regarded as a positive 
outcome. Indeed, high prices may only reflect �adminis-
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 trative scarcity� � the practice of regulators� withholding 
spectrum from the market � rather than actual scarcity 
of spectrum, especially in developing countries. In such 
cases, consumers would be better served by a more gener-
ous allocation of spectrum and lower auction prices. This 
can be accomplished by reducing the rigidities in the cur-
rent �command and control� system for allocating spec-
trum (See Chapter 2). 

(3)  Unintended consequences or mistakes in license distribution can be 
offset or corrected by allowing licensees to sell, lease or trade their 
spectrum rights with other entities. The primary focus of this 
section has been on the initial assignment of spectrum 
rights in licences. But secondary distribution, following 
market principles, can route spectrum rights to other 
uses or users that will employ them more efficiently and 
effectively. For example, if too much spectrum is awarded 
to a single licensee � or if the licence is awarded for a 
particular purpose and the market changes unexpectedly �
the �mistake� can be mitigated by giving the licensee the 
flexibility to:

 (a)  use the spectrum for other, higher-value, purposes, 
or

 (b)  lease or resell the spectrum to another entity with a 
better business plan.

In short, allowing flexibility after licensing can at least par-
tially compensate for an imperfect assignment method. 

3.6  Conclusion

As this chapter has explored, governments have pioneered 
and adapted a wide array of approaches, classifications, cover-
age areas and licence-distribution methodologies. Adaptation 
has been at the heart of licensing over the past two decades, 
as telecommunications have been increasingly liberalized and 
subject to market forces. This adaptation is likely to continue, 
and even accelerate, as the trend of technological, market and 
business convergence accelerate. Before this report explores in 
more detail how convergence and liberalization are affecting 
licensing, however, it is important to address one of the most 
crucial aspects of licensing: fees and licence payments. The 
next chapter discusses these financial aspects, as well as issues 
involving licence renewals and extensions.
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1  As a commercial arrangement, the terms and conditions of concessions and franchises are typically established between the parties through commercial negotia-
tions. These generally reflect the balance between the need to establish the necessary incentives to attract investors against the need to ensure performance by the 
concession or franchise holder. Contractual remedies such as damages are usually available to both parties for any breaches in the terms through either arbitra-
tion or the courts.

2  It is important to note that in some countries, particularly in Central and South America, the term �concession� is sometimes also used to describe what is essen-
tially a licence.

3  Statement of Mr Ovidio Amaral, Minister for Transport, Public Works and Communications, República Democrática de Timor-Leste, at the World Summit on 
the Information Society, Geneva, 2003, available at http://www.itu.int/wsis/geneva/coverage/statements/timorleste/tp.html 

4  Investors in concession or franchise-initiated projects often lack the long-term ownership incentives of a licensee and as such are motivated to maximize short-
term profitability at the expense of long-term network or service development. Franchise and concession arrangements have also often required excessive gov-
ernment compromises to secure the contract.

5  See, for example, PCS Battle in Latin America � Industry Trend or Event?, at http://www.findarticles.com/p/articles/mi_m0TLC/is_6_34/ai_63330489 

6  For more information regarding Pakistan�s Telecommunication Deregulation Policy, see http://www.pakistan.gov.pk/itandtelecom-division/policies/policy-six.jsp 

7  When utilized over broadband networks, this service is often referred to as Voice over Broadband (VoB).

8  For more information, see http://www.ucc.co.ug/licensing/about.html 

9  TRAI, 13 March 2004, Consultation Paper 6/2004, Consultation on Unified Licensing Regime, available at http://www.trai.gov.in/NewConsultationpaper%2013
TH%20MARCH%202004.pdf 

10  For more information, see �Effective Regulation Case Study: Brazil, 2001�, ITU, available at http://www.itu.int/itudoc/itu-d/publicat/74954.pdf 

11  This practice, often called �cherry-picking�, is usually discouraged because it amounts to pricing discrimination in many contexts. 

12  For more information, see �Licensing in an Era of Liberalization and Convergence Case Study: Uganda, 2004�, ITU, available at http://www.itu.int/ITU-D/treg/
Case_Studies/Index.html 

13  See �Guidelines on Licensing for COMESA Countries�, COMESA, February 2004. 

14  See http://www.ero.dk/4F4F642F-6A0C-4F04-8F69-E70504208BA8 

15  All of the methods described herein invariably involve some pre-qualification step, in which potential applicants demonstrate their eligibility to participate in the 
process. Such pre-qualification procedures can range from the pro forma to the arduous. 
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 16  If the number of applicants exceeds the number of licences available � but only barely � the regulatory agency may try to encourage a voluntary settlement 
among the parties. This can result in the applicants consolidating their applications to fit the number of licences available.

17  This disadvantage can be offset by post-lottery policies and rules that allow trading of the spectrum rights conveyed. There are delays and transaction costs asso-
ciated with the extra step, however, and, while there may be other substantial benefits to spectrum trading, the emphasis here is on evaluating methods in terms 
of their ability to get the spectrum into the �right� hands in the initial assignment step whatever that might be. 

18  Loosely speaking, �economic rents� refers to profits earned in excess of the competitive level. In the case of spectrum, these rents stem from the scarcity of the 
resource and, accordingly, are referred to as scarcity rents. From a consumer standpoint, the presence of scarcity rents means that prices for the associated wire-
less services are higher than what is necessary to fairly compensate the provider for his or her operational costs (including a reasonable profit). 

19  One way of reducing the risk associated with the successful applicant�s failure to honour the agreed-upon obligations is to require the winner to post a perform-
ance bond at the time of licence award. A performance bond, often purchased from a bank or insurance company, protects the recipient (in this instance the 
entity issuing the licence) in case the terms of a legal obligation (i.e., a contract) are not fulfilled. 

20  In certain cases, the design of the auction (as contrasted with conducting the auction itself under that design) can be complex and, hence, costly. This point is 
addressed in more detail in the discussion of the disadvantages of spectrum auctions in Section 3.5.4.3.

21  This somewhat counter-intuitive result can be explained by a simple example. Assume for a moment that the market for gold is competitive. That is, there is a 
liquid market consisting of numerous buyers and sellers and the sellers are unable to collude. Further assume two new suppliers of gold come into the market. 
One supplier is a person that has the good fortune of finding a gold nugget washed out of a hillside. He or she simply picks up the gold nugget and incurs no 
costs in doing so. The second supplier has paid the government EUR 40,000 for the privilege of exploring for gold and, fortuitously, also finds a gold nugget of 
the same size and purity as the one found by the first supplier. Both suppliers decide to sell their gold nuggets in the market. How much will each receive? To 
keep things simple, assume that the nuggets are worth EUR 20,000 each, as established in the marketplace for gold. Will the first supplier sell his or her nugget 
for less than the market price? Certainly not � there is no incentive to do so. Will the second supplier be able to sell his or her nugget for EUR 40,000 just 
because he or she paid the government that amount for the right to explore for gold? Again, certainly not, because a gold buyer has no incentive to pay more than 
the market price. This simple example addresses the essence of the economic argument. An entity receiving spectrum for free will not sell below the competi-
tively set market price and the person paying a substantial amount will not be able to sell above the market price. If the latter has overpaid for the licence, then the 
losers will not necessarily be consumers but, rather, the investors who overpaid for access to the resource. 

22  See http://www.ofta.gov.hk/3g-auction/Presentation.pdf (last visited 26 September 2004).
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CHAPTER 4

4.1  Introduction

Over the last decade, approaches to setting licence fees 
have varied widely around the world. The primary differ-
ences stem from what type of licence is awarded and whether 
the licence involves the exclusive use of a scarce resource. In 
the case of mobile service licences, which involve the use of 
spectrum, regulators have generally taken the view that licence 
fees should reflect the economic value of the spectrum being 
distributed.1 With other licences � and in particular, fixed-line 
licences � there has been an increasing trend away from charg-
ing large, up-front licence fees and towards levying recurring 
annual fees, set at a level that enables regulators to recover 
their administrative costs. 

Many regulators have recently acknowledged that in the 
era of convergence, traditional licensing regimes that require 
the use of specific technologies to provide specific services may 
no longer be appropriate. This has resulted in a shift towards 

�technology-neutral� regulatory frameworks that cover most 
operators under general authorizations or class licences. The 
main exception is wireless operators, most of which continue 
to operate under individual licences.

4.1.1 Licence Fees in an Era of Competition
Licence fees for entities operating under class licences or 

general authorizations have generally been set at a low level 
in order to lower barriers to entry and stimulate competition. 
Increasingly, these fees are based on financial metrics such as a 
percentage of gross revenues, instead of being fixed in advance. 
This lowers barriers to entry by reducing the costs of new 
entrants during the early stages of their operations.

For individual licences, specific government objectives 
typically determine how licence fee mechanisms are estab-
lished. For instance, a regulator focused on providing citizens 
with universal access to telecommunication services, making 
those services more affordable, or similar goals will generally 
select a comparative evaluation process (or �beauty contest�), 
in which there is a pre-set, government-determined fee � or 
no fee at all. Where regulators may be more focused on maxi-
mizing revenues, however, they will often opt for an auction 
format to induce bidders to offer higher fees than the govern-
ment would get through a pre-set, fixed fee. 

Over the last five years, both auction and beauty contest 
approaches have met with mixed success.2 The biggest deter-
minant of success with either approach has been the ability 
of the regulator to attract substantial interest from potential 
market entrants. In most cases where regulators have not been 
able to attract new entrants, it has been primarily due to two 
factors:
(1)  Unrealistic expectations of fee revenues, which have led 

governments to set high fixed licence fees (in the case of 
beauty contests) or reserve prices (in the case of auctions) 
that have deterred entry, and

(2)  The lack of a level playing field between incumbent 
operators and new entrants. 

The European licensing process for �Third Genera-
tion� (�3G�) mobile services, which occurred predominantly 
between late 1999 and mid-2001, provides an interesting case 
study.3 In some cases, expectations increased dramatically after 
seeing the results of the first auction, which took place in the 
United Kingdom. In addition to setting high licence fees, many 
European countries also imposed stringent network coverage 
and rollout requirements on licensees without implementing 
infrastructure sharing or instalment payments for licence fees. 

The end result was that several licences were not distrib-
uted, and others were abandoned by the successful bidders 
when it became apparent that neither technical nor financial 
targets could be achieved. Some countries provided partial 
licence fee rebates and reduced network rollout requirements 
and regulatory restrictions on spectrum trading and network 
sharing. 

4.1.2  Other Aspects of Licensing: Duration and 
Renewal

Although the volume of telecommunication licensing 
activity over the last five years has generated considerable 
discussion about licence fee mechanisms (and the levels of the 
licence fees themselves), other critical areas of licensing have 
received far less attention. These issues include the duration 
of initial licences and the terms for licence renewal. These 
are important considerations when examining licence fees. 
Indeed, policies on licence terms and renewals are often an 
excellent barometer of how transparent a regulator�s rules and 
policies are. In a transparent regulatory framework, conditions 

" Authors: Lynne Dorward, LADCOMM Corporation, and Clayton Rogers, CR Consulting

 4    LICENCE FEE PRACTICES: HISTORICAL PERSPECTIVES
  AND NEW TRENDS
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for renewal are clearly defined and relatively easy to measure. 
Since the first generation of mobile licences is set to expire 
in the near future, issues related to mobile licence renewal 
are likely to arise as a hot topic for policy discussion in many 
countries. Moreover, licence renewal conditions will gain in 
importance as countries make the transition to technology-
neutral licensing regimes.

In exploring in more detail the issues of licence fees, 
terms and renewals, this chapter will discuss: 

• different types of fee structures that are used around the 
world and, in particular, one-time fees and recurring fees;

• trends in fees and fee structures over the last five years;

• the extent to which certain licence terms and conditions 
may impact operators� responses to licence fees;

• different mechanisms that can be used to establish fees; 4 
and

• the relationship between licence fees, sector-specific 
policy objectives (such as lower retail prices or universal 
access) and operator profitability.

4.2  Licence Fee Structures 

Licence fees can be grouped into two principal categories: 
one-time fees (sometimes called �non-recurring� fees) and 
annual or recurring fees. As their name indicates, �one-time 
fees� are paid to the regulator in a lump sum, usually when 
the licence is granted. Licensees pay annual or recurring fees to 
the regulator at regular intervals, usually over the entire term 
of the licence. It may seem at first that the way licence fees 
are levied and paid is a straightforward, even mundane matter. 
But fee structures can have a significant impact on the overall 
development of telecommunications in each country. Moreo-
ver, fees can strongly affect potential investors� general percep-
tion of foreign direct investment potential. 

This section examines the ways in which licence fees are 
structured and applied and also provides a broad sampling of 
the actual fees in certain countries.

4.2.1   One Time Fees

4.2.1.1 Market-Set Fees

�Market-set fees� are those that have been developed using 
common telecommunication valuation methodologies. They 
are typically applied in comparative evaluation processes (see 
Chapter 3). In such �beauty contests�, licences are awarded 
based on a detailed evaluation of how the submissions meas-
ure up to established criteria. But one condition of obtaining 
the licence is often the payment of a one-time, fixed licence 
fee, which can be determined in several ways, including the 
following:

• A measurement of discounted cash flow
• A measurement of net present value
• Benchmarking against regional or international results for 

comparable licences and markets
• Previously applied licence fees (in the case of multiple 

licences issued at different time periods)
• A specific amount set to address government revenue 

objectives.

In addition to the different methodologies used to estab-
lish fees, there are often different payment schemes utilized 
for collection. Most regulators still require the full licence fee 
to be paid within a specified number of days after the licence 
award, but some have attempted to lessen the payment burden 
on licensees by allowing them to make smaller payments at 
various intervals after receiving their licences. The two most 
frequently utilized schemes are:
(1) �split payments� (for example, payment of half of the fee 

in the first year and the remaining half two years later); 
and

(2) payment of equal, periodic instalments over a set number 
of years.

It should be noted, however, that even in a beauty contest, 
the government should be reasonable and fair in establish-
ing the licence fee. If prospective bidders perceive a pre-set 
licence fee to be too high, the fee may present a barrier to entry, 
resulting in the delay or cancellation of the competitive tender 
process. In a worst-case scenario, there may be fewer bidders 
than the number of available licences or, in the case of a single 
licence, there may be no interested bidders at all. This is exam-
ined further in Section 4.5.1, below. 

4.2.1.2 Price Floors and Minimum Bids

In the case of auctions, the most typical approach is 
to set a �floor� (or reserve) price for the licence, to ensure 
that the starting point for bids is in line with government 
expectations. Floor prices are derived in much the same way 
as pre-set licence fees established for beauty contests. Often, 
governments may set a high floor price because they are overly 
optimistic about the market value of the licences. This could 
dampen potential investment and become a bar to market 
entry. With auctions, as with beauty contests, fee payment 
mechanisms vary. Because of the high prices that auctions can 
generate, regulators are more likely to permit instalment pay-
ments following auctions.

4.2.1.3 Spectrum Evacuation Fees

Given the scarcity of spectrum in many economies, it 
is not surprising that spectrum in many key bands is already 
occupied. Telecommunication service providers are not the 
sole users of spectrum. The military, television and radio 
broadcasters and private, point-to-point network operators 
also require frequencies. None of these entities would likely 
be enthusiastic about relocating to make way for new spectrum 
licences, and they normally insist on compensation for the 
costs they incur to change frequency bands. These costs may 
include purchasing equipment required to operate in the new 
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band. All in all, relocation costs can amount to millions of dol-
lars and, with few exceptions, the new licensees are expected 
to underwrite the full amount of those costs. This is often 
true even when the new operators are slated to occupy only a 
portion of the vacated frequency (for example, a licensee may 
initially need only 2 × 10 MHz of an available 2 × 15 MHz 
but has to pay for the full band). 

Many regulators have tried to find creative ways to lighten 
the cost burden for new licensees, but they have had limited 
success so far. One option is for the regulator to pay the evacu-
ation fee itself and then pass the cost on to the licensee on a pro 
rata basis. Unfortunately, most regulators have no budget, fee 
or reimbursement mechanism to accommodate this approach. 
Therefore, the high costs associated with spectrum evacuation �
and the potential delays that are usually involved � are often 
seen as a barrier to entry and may deter possible applicants 
from applying for the licences being offered.

In the United States, where spectrum evacuation is often 
the subject of considerable debate, the Federal Congress is cur-
rently considering legislation to create a �trust fund� to pay for 
relocation costs. Government users would draw from the fund 
when they were forced to relocate in order to make room for 
new commercial wireless technologies and services. Proceeds 
from spectrum auctions would finance the trust fund.

4.2.2   Annual or Recurring Fees

4.2.2.1 Revenue-Based Annual Fees 

In addition to the up-front, non-recurring licence fees 
discussed in the preceding section, most regulatory authori-
ties apply some form of recurring charges or fees to recover 
administrative costs or to fund specific telecommunication ini-
tiatives such as universal service programmes. Although these 
fees are typically presented as cost-recovery mechanisms, in 
practical terms, some governments simply view the fees as an 
additional source of revenue. 

One of the most widely used approaches to set recurring 
fees is to base them on a percentage of each licensee�s annual 
gross revenues (also referred to as �turnover�). Regulators 
often allow some deductions from the gross revenue fee base 
to account for tax payments and other obligations imposed on 
the operator. Revenue-based fees are usually paid annually, 
after the licensee�s fiscal year ends. In some instances, however, 
the government requires payment of a minimum annual pay-
ment in advance. Such payments are often not refundable if 
the licensee�s revenues subsequently fail to generate a percent-
age that measures up to the minimum it has already paid.5 

When annual fees were first introduced, the percentage 
contributed to the government was often quite high. Many 
regulatory authorities have subsequently recognized that an 
excessively high revenue-sharing percentage may be a barrier 
to entry and an impediment to the healthy growth of the sector. 
As a result, regulators have tried to reduce fees. In some coun-
tries where fees go into the general treasury, regulators� efforts 
to reduce the fee burden may be resisted by various ministries 
in the government. 

India�s Department of Telecommunications recently 
asked the Ministry of Finance for approval to lower the rev-
enue-sharing amount, which stood at 6-10 per cent, to a level 
designed solely to cover administrative costs. Meanwhile, in 
contrast to many countries, Venezuela was able to reduce rev-
enue sharing when it introduced its new Telecommunications 
Law in 2000. It implemented a gradual reduction from 10 per 
cent to the current rate of 5.3 per cent. Recently implemented 
revenue-sharing schemes usually impose lower rates, ranging 
from 0.2 per cent to 2 per cent, but significant exceptions still 
remain (see Table 4.1 below on mobile licensing in Oman and 
Jordan).

4.2.2.2 Other Licence Fees for Regulatory Cost Recovery

In addition to annual revenue sharing, some regulators 
have adopted other cost-recovery mechanisms. The most 
prevalent form of non-revenue-based fee is a recurring annual 
licensing fee. This can be a fixed amount, or it can be adjusted 
each year to reflect the government�s budget needs. A sample of 
such recurring licence fee mechanisms is provided in Table 4.1 
below (which discusses all forms of recurring fees, including 
revenue-sharing). Data on non-revenue-based licence fees are 
more difficult to obtain since the fee amounts and collection 
mechanisms may be listed only in the actual licence, which is 
often not publicly available.

4.2.2.3 Spectrum Usage Fees

In addition to licence fees, many regulatory authorities 
also establish fees for using spectrum. These fees are intended 
to cover the costs of creating and administering frequency allo-
cation and management systems. There are very few countries 
in which licensees do not pay some sort of spectrum usage fee. 
One current exception is the Maldives, where the absence of 
fees is partly explained by the fact that spectrum is currently in 
abundant supply. A growing number of regulators post spec-
trum fee amounts on their websites.

The calculations involved in setting spectrum fees are 
often complex. They may take into account factors such as the 
number of frequency channels or the specific frequency bands 
being used. They may vary based on the geographic territory 
covered by the licensee�s network and the number of subscrib-
ers utilizing the allocated spectrum. (See Section 4.5 for a more 
detailed analysis of possible fee mechanisms for spectrum used 
on a non-exclusive basis.) 

Many European Union (EU) member countries are 
adopting the approach of charging a small flat fee or a small 
percentage (perhaps 0.5 per cent to 1.5 per cent) of the opera-
tors� annual revenues as a simple and relatively straightforward 
method of recovering administrative costs. A sampling of spec-
trum usage fees is presented in Table 4.2 below.

4.2.2.4 Administrative incentive pricing

Beyond spectrum usage fees that are traditionally based 
on spectrum management costs such as those for the moni-
toring of spectrum use and other administrative costs, there is 
another form of spectrum usage fee that is designed to reflect 
the opportunity cost of occupying spectrum. These typically 



CHAPTER 4

Trends in Telecommunication Reform 2004/2005

62

take the form of incentive fees � commonly referred to as 
administrative incentive pricing.

An incentive fee attempts to use price as a means to pro-
vide incentive for spectrum to be used efficiently. In theory, 
licencees would be encouraged to use as little spectrum as they 
can to achieve their aims and to return or transfer on unused 
portions of their spectrum assignment if the opportunity costs 
of using spectrum, reflected through administrative incentive 
pricing, are higher than the economic value to that user.

In calculating incentive fees, a number of different ele-
ments of spectrum usage are usually taken into account by the 
regulators that implement them. These include the coverage 
area, the extent to which the frequencies can be shared, the 
population density, power levels allowed, the bandwidth, etc. 
In a number of countries, simulated auctions and financial 
studies and extrapolations based on prior secondary market 
transactions might be used (see Box 4.1).6

Administrative incentive pricing, however, is an imperfect 
substitution for market forces. Information deficiencies, as well 

as methodological problems in determining fees equivalent 
to the opportunity costs of current spectrum use, render it an 
imperfect tool. Nevertheless, in the absence of other market-
based alternatives, such as secondary spectrum trading, there 
still remains considerable scope for the use of administrative 
incentive pricing to promote efficient spectrum use.

4.2.2.5 Additional Contributions

Up-front and recurring licence fees, along with spectrum 
fees in some cases, serve as funding sources to finance regula-
tory oversight of the sector. In addition, some governments 
levy further fees and taxes on licensees. In some cases, these 
are levied by other government ministries, not the telecommu-
nication ministry or regulator. 

One popular approach, particularly in Latin America and 
Europe, is to apply an incremental telecommunication tax. The 
tax may be passed on to the subscribers in their monthly bills. 
In countries with universal service funds, operators are often 

Table 4.1:  Recurring Licence Fees
Selected countries

Country Annual non-spectrum-related fees Fee type Licence types
Austria 0.1-0.2% of gross turnover Revenue sharing All licences
Bahrain 1% of gross revenues Revenue sharing Mobile
Bhutan Pre-determined Þ xed amount Annual licensing fee All licences
Chile Variable Þ xed fees Annual licensing fee All licences
Croatia USD 6.6 million Annual licensing fee 3G Mobile*
France 1% of 3G revenues Revenue sharing 3G Mobile
Greece 0.025-0.5% of gross turnover Revenue sharing All licences
Hong Kong, 
China

15% of gross revenues with escalating annual 
minimum payment

Revenue sharing 3G Mobile

India 6-10% of gross revenues Revenue sharing Fixed and mobile
Ireland 0.2% of gross turnover Revenue sharing Fixed and mobile
Italy EUR 38 million Annual licensing fee 3G Mobile
Jordan 10% of gross revenues

USD 100,000
5% gross revenues

Revenue sharing
Annual licensing fee
Revenue sharing

Mobile
Mobile
Fixed monopoly

Kenya 0.5% of gross turnover Revenue sharing All licences except paging
Korea (Rep. 
of)

Approximately 1-3.0% of gross revenues 
(annual adj.) Revenue sharing All licensed operators

Luxembourg 0.2% of gross turnover Revenue sharing Mobile
Maldives 5% of gross turnover Revenue sharing Mobile, Þ xed and ISPs
Oman 12% of gross revenues Revenue sharing Mobile
Spain 0.2% of gross turnover Revenue sharing Fixed and mobile
Tanzania 1.0% of annual turnover

1.5% of annual turnover
Revenue sharing Fixed, long distance

Mobile
Venezuela 5.3% of gross revenues Revenue sharing Mobile

Sources:  Adapted from ITU World Telecommunication Regulatory Database; various regulator websites.
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required to pay a small annual contribution based on a per-
centage of gross billed revenues.

Furthermore, in countries such as Canada and the Repub-
lic of Korea, all telecommunication operators are required 
to set aside a small percentage of gross billed revenues for a 
national research and development fund. All local exchange, 
long distance and mobile carriers in Canada must contribute 
2 per cent of adjusted gross billed revenues, and in the Repub-
lic of Korea, operators must contribute 1 per cent of gross 
billed revenues. In Venezuela, a portion of revenue sharing is 
allocated to support a universal service fund (1 per cent) and 
a telecommunication training and development fund (0.5 per 
cent).

4.3  Licence Duration and Renewals

The amount that operators are willing to pay for licences 
is frequently influenced by other licence conditions. Two 
examples are licence terms (the duration of licences) and the 
conditions for licence renewal. Despite their importance, these 
factors have not always been given adequate consideration. If 
operators and potential investors view terms and renewal poli-
cies as unfavourable, these provisions can amount to barriers 
to entry. Other licence conditions that affect licence fees are 
discussed in Section 4.6.2. 

4.3.1   Duration of Licences

The duration of a licence frequently influences the level 
of investment interest and is generally taken into consideration 

in estimating the licence�s value. The licence tenure is espe-
cially critical for networks and operations that require signifi-
cant, long-term capital expenditures � as most 3G networks do, 
for example. In the past, this was also a significant factor for 
many of the competitive fixed-line public networks, which 
also required huge up-front capital outlays before any return 
on investment could be realized. In fact, the terminal value is 
often calculated at the end of the initial licence period. Theo-
retically, therefore, the longer the licence period is, the higher 
the terminal value of the telecommunication investment will 
be. 

In general terms, most operating licences awarded over 
the last five years have had initial terms ranging from 15 to 
20 years. In the case of second-generation (2G) mobile licences, 
it is more common to grant a 15-year initial licence term, but 
3G licence periods are often five or 10 years longer. This 
presumably recognizes the length of time required to recoup 
the initial investment in a 3G network. Fixed-line licence 
periods also tend to range from 15 to 20 years, although in 
the early stages of privatization (particularly in Latin America) 
some operating licences for former monopoly operators were 
granted with 25-year terms, as was the case in Venezuela. An 
overview of the various one-time mobile licence fee trends, 
provided below in Section 4.4, also provides an indication of 
these typical licence lengths. 

In the earlier stages of mobile licensing, meanwhile, some 
licences were issued for shorter time periods (for example, 10 
to 12 years), as occurred in Panama and Romania. In most 
cases, however, the regulator subsequently extended the terms 

Table 4.2:  Spectrum Usage Fees
Selected countries

Country Type of spectrum Recurring annual spectrum fees
Austria GSM USD 242,000* (based on formulas)
Belgium GSM USD 900 (based on formulas)
Canada 2G and 3G Fee of approximately CAD 6.95 per subscriber per month
Denmark GSM Set annually under Finance Act using a pre-set calculation 

model
France GSM USD 5,969,000* (formula based on frequency band, 

bandwidth and geographic area)
Ireland 3G EUR 2.2 million per annum
Italy All mobile licences 1.5% of operator�s annual turnover
Japan 2G and 3G USD 5 per subscriber per annum
Jordan Mobile � technology neutral Annual tariff formula based on geography and spectrum 

band utilized
Korea (Rep. of) 3G Approximately 1% of operator�s sales revenues 
Netherlands GSM USD 95,000*
Venezuela Mobile 0.5% of operator�s gross revenues

* Current rates which are subject to adjustment.
Sources:  Adapted from ITU World Telecommunication Regulatory Database; various regulator websites.
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of these initial licences to be in line with the additional operat-
ing licences issued at a later date.

The current licensing practices, featuring licence terms of 
15 to 20 years, reflect a shift, then, from licensing practices in 
the last decade, when the mobile licences tended to be much 
shorter and fixed-line licences had longer initial terms.

4.3.2   Licence Renewals

The principles and procedures for licence renewal (to 
the extent they exist in any given country) may be spelled out 
either in the national telecommunication legislation and regu-
latory instruments of each country or in the licence itself. In 
some markets, the renewal process is automatic.7 Other legal 
and regulatory frameworks operate under a �presumption 
of renewal� or �renewal expectancy� regime.8 The rationale 
behind these latter practices is to give regulators discretion to 
review the terms and conditions of the licence to reflect devel-

opments in policies, technologies and markets. Regulators also 
can review the targets set in the original licence. 

Another mechanism is to grant existing licensees the first 
right of refusal on renewing their licences. In Hong Kong, 
China, existing 2G mobile licences are due to expire in 2005 
and 2006. The regulator has proposed granting a right of first 
refusal to the existing licensees, provided they agree to comply 
with certain conditions.9

While guaranteeing some degree of certainty for operators, 
presumption-of-renewal procedures do not guarantee that the 
renewal conditions will match those in the original licence. 
Often, operators expect that their licences will not only be 
renewed, but that they will be renewed according to the same 
terms and conditions as when they were first issued. Thus, it is 
important for legislative and regulatory documents to contain 
some general guidelines indicating the causes for which the 
licensing authority can alter the original terms and conditions 
of a renewed licence. The major challenge is to strike a balance 

Box 4.1:  Spectrum Pricing in Australia

The Australian spectrum pricing system is conceived on the assumption that charges to the users of spectrum should serve 
two objectives:

�  act as a rationing device and be set in a manner that encourages efficient use of spectrum, and

�  deliver a fair return to the community for the private use of a community resource.

The radiocommunication licence taxes (for transmitters and receivers) are based on a formula that takes into account:

�  the spectrum location authorized by a licence (some spectrum bands are in higher demand and are therefore more 
congested than other bands);

�  the amount of spectrum (bandwidth) used by a licensee;

�  the geographic coverage authorised by the licence; and

�  the power of the transmitter (transmitters operating at low power will attract a discount).

The Australian Communications Authority (ACA) acknowledges that, in the interests of simplicity and accessibility to spec-
trum users, the fee formula incorporates some compromises and a degree of crudeness in the manner in which different factors 
are measured and charged. Since introducing the fee formula in 1995, the ACA has continued to monitor and adjust the fees. The 
ACA has a programme to review fee levels, in particular in bands which are experiencing congestion and in which there is arguably 
a case for increasing fees. Ideally, in spectrum bands and geographic locations where there is scarcity and congestion, fees should 
be set at �market� levels. However, the task of establishing those market levels is very difficult. Methods by which values might 
be established by the ACA include:

�  shadow pricing against auction outcomes;

� shadow pricing against alternative (non-wireless) service delivery mechanisms; 

�  gathering evidence of market values from observing trading in the secondary market;

�  where there is evidence of congestion (excess demand) in a band or location, gradually increasing annual spectrum 
charges to the level which causes an easing of that congestion.

In addition to commercial services, the ACA levies spectrum pricing on a number of public users of spectrum. For example, 
the Department of Defence pays around AUD 8.4 million each year for spectrum reserved in the defence bands. It pays a further 
AUD 979 000 for spectrum it uses outside the defence bands and AUD 245 000 for classified assignments. Although it may be 
difficult to make judgements about opportunity costs in the defence environment (for example security reasons may prevent full 
disclosure of the purpose for which spectrum is used), the ACA nevertheless believes that charges for defence spectrum should 
continue to be made on the same basis as for other users. This provides the best assurance that there will be an incentive for the 
Department of Defence to make efficient use of spectrum, including surrendering spectrum that it no longer requires. It should 
be noted that there have been several examples where the Department of Defence has been willing to give up or share spectrum.

Source: ITU Country Case Study, Radiospectrum Management for a Converging World: Australia, 2004, available at http://www.itu.int/osg/spu/
ni/spectrum/ 
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between the operators� and investors� need for certainty and the 
importance of preserving regulatory flexibility. This flexibility 
is necessary to ensure that licence conditions can be updated to 
reflect technological and market developments, and to respond 
to consumer needs and changes in spectrum policies. 

It is also important that the legislative and regulatory 
framework incorporate a list of reasons for denying licence 
renewals. The French Telecom and Postal Code, for example, 
restricts the possibilities of refusal to four specific cases:
• To ensure public order, national defence and national 

security concerns
• To ensure the proper use of spectrum resources
• Where a technical or financial incapacity of the licensee to 

sustain its licence obligations cannot be corrected
• Where the operator has been sanctioned for specific seri-

ous breaches and violations enumerated in the Code.

For purposes of regulatory certainty, and to ensure invest-
ment, many experts argue that operators should also have 
access to an appeal process to challenge any refusal to renew. 

The refusal to grant a licence renewal can have serious 
financial implications for operators. A major issue for regula-
tors and policy-makers, therefore, is what financial compen-
sation, if any, should be available for licence holders whose 
permits are not renewed � and how to calculate that compen-
sation. Licence holders may not be entitled to compensation 
in some cases. In the French Code, for example, spectrum-
related licence refusals do not warrant compensation because 
spectrum is in the public domain.

In some instances, licence renewal procedures may be 
obscure or are left to the discretion of the licensing authority, 
with no guidelines, criteria or conditions for renewals. In those 
cases, the procedures and terms for licence renewal were not 
clearly spelled out in the initial licences. This sets the stage for 
difficulties when that initial licence expires. Often, renewal 
terms are negotiated directly between the licensee and the 
regulator.

Licence renewal has become an increasingly sensitive sub-
ject for prospective licensees. By establishing clear conditions 
for renewal (including license renewal fee) in national legis-
lation, regulations or licences, countries can achieve greater 
regulatory certainty and ease investors� concerns over arbitrary 
refusal to renew. Moreover, it sends a positive signal for opera-
tors to continue investing in their networks and fulfilling their 
obligations until the end of the licence term.

4.3.2.1 Impact of Services or Technologies on Licence 
 Renewals

Licence renewal procedures may vary according to the 
service or technology being licensed. Because of the major 
cost challenges and delays 3G licensees have faced, for example, 
some regulators have extended the initial 15-year licence terms 
by five years. Another approach to remedy 3G equipment 
delays and rollout difficulties has been the extension of incum-
bent operators� 2G licences, allowing more time for system and 
service migration. Regulators have done this, for example, in 
Germany and Hong Kong, China. Such examples highlight 

some of the disadvantages of licensing procedures that are not 
technologically neutral (see Chapters 5 and 6).

As with mobile service licences, regulators have also been 
receptive to extending fixed-line licences in order to facilitate 
recovery of a licensee�s initial investment. But to date, most 
of these renewals have been for licensees that participated in 
the privatization of fixed-line operating companies in Latin 
America and Asia in the late 1980s and early 1990s. In most 
other cases, there has been insufficient activity yet to permit a 
more detailed analysis of fixed-line licence renewals.

4.3.2.2 Licence Renewal Parameters

Some licences themselves spell out the criteria or param-
eters for their renewal. Some of the more common approaches 
taken in licences are the following:
• Licences can be renewed for periods of five or 10 years, 

subject to approval by the regulator.
• Licensees must give regulators advance notice (one or 

more years) of their intention to seek renewal.
• Regulators must review whether the licensees have com-

plied with existing licence requirements before granting 
renewal. 

• Regulators often try to maintain parity between multiple, 
competitive licensees by granting renewals, particularly 
in jurisdictions where licences have been granted at stag-
gered intervals. 

In some EU countries, such as France, regulators are 
required to announce any approaching licence termination two 
years in advance. Two of the existing French GSM licences are 
scheduled to expire in 2006. As part of this renewal process, 
the French regulator launched a public consultation in July 
2003. It is generally argued that a public consultation is an 
important process for engaging stakeholders in the decision-
making process. Public consultation reinforces the perception 
of a transparent process. It also allows the new licence terms 
and conditions to take into account the operators� concerns 
and to reflect consumers� needs. Ultimately, this maximizes 
the prospects for a successful licence. 

4.3.2.3 Licence Renewal Fees

Determining new licence fees in the process of licence 
renewal may be a thorny debate between the licensing author-
ity and the licence holder. Licence renewal, however, does not 
necessarily mean an increase in licence fees. As part of the 2G 
licence renewal process in Hong Kong, China, for example, 
the government declared its intention to reduce licence fees to 
reflect a decrease in the cost of administering mobile stations. 
Those lowered costs had resulted from the development of 
competition, the growth in mobile subscribers and the use of 
prepaid SIM cards.10

As part of its GSM licence renewal process, France also 
gradually reduced licence fees. The initial figure published by 
the government was a 5 per cent progressive levy on annual 
turnover.11 That proposed fee was considered too high, threat-
ening a negative impact on the operators� ability to improve 
service and coverage. The figure was then modified in favour 
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of a fee consisting of two components: a fixed annual fee of 
EUR 25 million and a 1 per cent annual levy on GSM service 
revenues of licence holders. The operators will also be required 
to meet new licence obligations, such as:

• improving services for customers with disabilities;

• protecting the environment;

• increasing protections against handset theft;

• increasing network coverage from 90 per cent to 99 per 
cent in mainland France;

• implementing interpersonal mail service;

• limiting SIM-lock features.

The two current French operators welcomed the revised 
licence fees as less onerous than the initial proposed figure. 
Commentators particularly appreciated that the additional 
1 per cent levy was the same as for 3G networks, which both 
operators were expected to launch in the coming months. 
The French regulator noted that the agreed-upon approach 
favoured technological neutrality between 2G and 3G tech-
nologies. Moreover, it would spur investment because it was 
set at a level that would allow licence holders to improve their 
networks and services, to the benefit of consumers.

An important challenge regulators face is how to give 
licence holders sufficient financial flexibility to honour their 
licence conditions, introduce innovative services and pursue 
competition. A need for transparency in setting the licence 
fee is also important. The challenge remains in how to ensure 
that the fees are cost-based. Licence fees are explored in greater 
detail below.

4.3.2.4 Reviewing Conditions and Obligations of
 Licence Holders

Licence terms and conditions often impose network 
investment and rollout obligations on licence holders. These 
obligations are closely linked to the overall policy of the sector 
in general and to universal access (or service) goals in par-
ticular. In many cases, the licence contains penalty clauses for 
non-fulfilment of these obligations. Such licence obligations 
are likely to be modified significantly as part of the licence 
renewal process to reflect changes in sector policy and evolving 
universal access targets. Increased obligations necessitate addi-
tional investment commitments from the operators. In many 
cases governments may prefer to accept lower licence fees in 
exchange for wider commitments in terms of coverage and 
rollout obligations.

The wave of 2G mobile licence renewals expected in the 
coming years will occur against the backdrop of key develop-
ments in the mobile sector. The introduction of 3G wireless 
technologies will require many governments to clarify how to 
manage 2G spectrum. They will have to determine whether 
and how 2G licence holders will be allowed to migrate from 
2G to 3G. Both service generations are likely co-exist for a 
period of time until a significant number of mobile customers 
migrate to the new networks and services. This will give 3G 
operators time to develop strategies to evolve and transition 
their networks.

In crafting the rules for such a transition, a leading prin-
ciple is to ensure continuity of service for consumers. A key 
issue regulators and policy-makers will face is whether licence 
holders will be allowed to re-use their 2G spectrum and re-
farm it to support next-generation services. 

In many countries, the issue of transitional arrangements 
to accommodate current 2G licence holders has raised con-
cerns among industry players, who argue that such treatment 
gives mobile incumbents an unfair competitive advantage over 
new entrants. Incumbents could offer a range of 3G-compat-
ible services, even if they did not apply for a 3G licence. The 
question is more difficult where the allocation mechanisms 
and fees for 3G services differ from those for 2G services. In 
Hong Kong, China, the regulator � the Office of the Telecom-
munications Authority (OFTA) � has decided not to resolve 
the spectrum issue until the 2G licences expire. Until OFTA 
resolves this question, incumbent 2G licence holders that have 
obtained 3G licences are required to provide roaming on their 
networks to new 3G operators until the latter roll out their 
own networks and reach a specified extent of coverage.12

4.4  Licence Fees, Past and Present

Between about 1993 and 1998, licence fees remained 
relatively unchanged and stable � with a few notable excep-
tions, such as Brazil and the United States. In some countries, 
there were beauty contests in which no licence fees were paid 
at all. During this period, most of the attention was focused on 
mobile rather than fixed-line licences.

Over the past five years, however, licence fees have gone 
through �ups and downs� reminiscent of a carnival roller 
coaster ride. Rapidly changing expectations for 3G wireless 
technologies, the popping of the �bubble� in global capital 
markets, and the array of various licensing approaches adopted 
around the world have resulted in large deviations in licence 
fees. 

One feature of recent developments is that the biggest 
volume of licence awards has gone to wireless operators, while 
fixed-line operators are increasing operating under general 
authorizations or class licences. Because of this trend, this 
chapter focuses primarily on wireless licensing and analyzes 
issues in four main categories: 

• A historical sampling of licence fees

• 2G and 2G/3G combined licences

• 3G licences

• Other licence activity. 

4.4.1   A Historical Sampling of Licence Fees

From 1993 to 1998, in particular, there was a consid-
erable amount of wireless licensing activity, especially in 
South  America and (to a lesser extent) in Europe. Although 
beauty contests were used in some cases, the success of some 
early auctions encouraged other countries to adopt auction 
approaches in order maximize the funds raised. Table 4.3 pro-
vides a sample of fees for some of the licences awarded.
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4.4.2   2G and Combined 2G/3G Licences

The chart presented in Table 4.4, meanwhile, illustrates 
the wide fluctuations in 2G or combined 2G/3G licence fees 
over the last five years. It also indicates a greater emphasis on 
beauty contests in the last two years.

4.4.3   3G Licences

In the case of 3G licensing, the analysis will be further 
divided along regional lines. This is because of the differ-
ing results of 3G licensing in the Asia-Pacific and European 
regions. With the exception of Canada, there has been limited 
3G licensing activity outside of these two regions. Encumbered 
spectrum has delayed the auction of 3G licences in the United 
States and, in Latin America, specific 3G licensing processes 
have not yet taken place, although discussions are under way. 
In all cases, the lists of licence awards are merely representative 
samples, not complete listings of all licence awards during the 
specified period. 

4.4.3.1 Asia-Pacific and Canada

Canada can be grouped with Asia-Pacific governments 
as generally have had fewer difficulties in distributing 3G 
licences. This may be because these countries offered a choice 
of technologies for 3G licensing rather than requiring one spe-
cific technology and imposed less stringent rollout and cover-
age requirements.

4.4.3.2 Europe

The problems European regulators encountered in 3G 
licensing began when expectations soared after the results of 
auctions in the United Kingdom and Germany. Many regula-
tors expected the high licence fees paid in the United Kingdom 
and Germany to spill over into other markets. But a series of 
factors resulted in many of the European 3G tenders failing to 
meet expectations (see Section 4.5 for a more detailed analysis 
of these factors).

Table 4.3:  Selected Licence Fees, 1993-1999 
Selected countries

 Source:  Lehman Brothers � Telecom Transaction Summary 1998.

Year Country
Population
(at time of 

award)

Licensing 
methodology

Initial licence fee 
(USD)

per licence

Number of 
licences 
offered

Type of 
licence 

awarded

1993 Argentina 33.5 million Beauty contest 0 2 regional AMPS

1994 Argentina 33.5 million Direct award 0 3 regional AMPS

1994 Colombia
 Bogotá
 Western
 Northern

14.2 million
11.2 million
7.3 million

Auction
332 million
138 million
118 million

2
2
2

AMPS

1994 Ecuador 11.4 million Beauty contest 
with auction

140 million 2 AMPS

1995 Belgium 10.1 million Auction 298 million 2 GSM

1996 Panama 2.6 million Auction 75 million 2 AMPS

1996 Austria 7.8 million Auction 394 million 2 GSM

1996 Czech Rep. 10.4 million Auction 200 million 2 GSM

1997 Brazil
 Region A
 Region A2
 Region B7
 Region B9
 Region B10

5.0 million
18.2 million
16.6 million
13.5 million
25.9 million

Auction
2.5 billion
1.1 billion

313 million
232 million
514 million

2
2
2
2
2

AMPS/PCS
AMPS/PCS
AMPS/PCS
AMPS/PCS
AMPS/PCS

1997 Paraguay 5.0 million Auction 37 million 2 AMPS/PCS

1999 Argentina
 Buenos Aires
 North
 South

Auction
301 million

50-56 million
43-46 million

2
2
2

PCS
PCS
PCS
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Table 4.4:  Licence Fees for 2G and Combined 2G/3G Licences
Selected countries

Country Population Licensing
methodology

Initial licence
fee (USD)
per licence

Number of licences 
offered

Type of licence 
awarded

Initial
duration of 

licence
2004
Algeria 31.3 million Auction 421 million 1 3rd GSM 15 years
Iran 65.5 million Beauty contest Not published 1 2nd GSM 15 years
Jordan 5.3 million Beauty contest

(Þ xed fee)
6.6 million

1
3rd mobile1 15 years

Oman 2.8 million Beauty contest with 
fee component

62.4 million 1 2nd mobile1 15 years

Pakistan 159.2 million Auction 291 million 2 2nd and 3rd GSM 15 years
Saudi Arabia 23.1 million Beauty contest 3.25 billion 1 GSM 25 years
2003
Bahrain 0.7 million Beauty contest 0.265 million 1 2nd mobile 

2G/3G
15 years

Croatia 4.5 million Beauty contest  26 million2 1 3rd mobile
plus 3G

15 years

Cyprus 0.75 million Auction 22.1 million 1 2nd GSM
plus 3G

20 years

Kenya 32.0 million Auction 27 million 1 3rd GSM TBD
Sudan 32.5 million Direct award 177 million 1 2nd GSM 15 years

2002
Estonia 1.4 million Auction 13 million 1 3rd GSM

plus 3G
TBD

Latvia 2.4 million Auction 12.6 million 1 3rd GSM no award
Slovak Republic 5.4 million Beauty contest 38 million 1 3rd GSM

plus 3G
no award

Tunisia 9.8 million Auction 454 million 1 2nd GSM 15 years
2001
Albania 3.5 million Auction 38.1 million 1 2nd GSM TBD
Algeria 31.3 million Auction 737.0 million 1 2nd GSM 15 years
Bulgaria 7.7 million Auction 135 million 1 2nd GSM 15 years
F.Y.R. of 
Macedonia

2.0 million Auction 28 million 1 2nd GSM TBD

Mauritania 2.7 million Auction 28.1 million 1 2nd GSM TBD
2000
Morocco 29.6 million Auction 1.14 billion 1 2nd GSM TBD
Romania 22.4 million Beauty contest 50 million 1 3rd GSM 10 years
Turkey 65.6 million Auction 2.5 billion 1 3rd GSM TBD

Notes:
1  Technology neutral with GSM selected by winning applicant. 
2  Announced in 2003 but no tender issued to date.
TBD =  To be determined

Sources:  ITU World Telecommunication Regulatory Database; various regulator websites; Cellular News; press reports; EMC database.
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4.4.3.3 Other Licence Activity

In addition to the significant amount of mobile licensing 
activity over the last five years, there have been several fixed-
line licence tenders. The results of these tenders have been 
perhaps even more varied than those of the mobile tenders. For 
example, there have been attempts to award Second National 
Operator (SNO) licences in Africa. Some of these were not 
successful, for two reasons: (1) controversy surrounding the 
licensing process and (2) a lack of bidders with the requisite 
technical and financial capabilities. One successful example is 
that of Nigeria. In 2002, Nigeria awarded an SNO licence for 
USD 200 million. It then followed that success by awarding 
a series of fixed wireless licences to some 19 companies. In 
September 2004, South Africa awarded an SNO licence to a 
consortium.13

The interest in fixed-line licences has declined over the 
last five years or so. First, most of these licences have included 
mandates for operators to build their own networks, incur-
ring considerable time and costs. Secondly, fixed-to-mobile 
substitution has accelerated, making it harder to justify major 
new investments in fixed-line networks when customer bases 
for those services are dissolving. Finally, potential investors are 

concerned by the poor showings of some competitive fixed-
line operators.

In light of this market shift, the emerging tendency out-
side of Africa has been to place modest licence fees for fixed 
network services in order to attract and encourage new market 
entrants. In fact, a growing number of regulators have elimi-
nated large one-time fees and required payment of only a small 
application fee. On the wireless side, non-mobile services are 
increasingly licence-exempt. The best example of this trend 
is the use of spectrum in the 2.4 GHz and 5 GHz bands for 
802.11 (or �Wi-Fi�) WLAN services, which are licence-exempt 
in most countries.14 

4.5  Mechanisms for Setting Fees

The wild fluctuations in mobile service licence fees over 
the last decade, discussed in the previous section, have resulted 
from many factors. Although the lofty expectations for 3G 
in 1999 and 2000 provide a partial explanation, the choice 
between employing an auction or beauty contest as the licence 
distribution method has also played an important role.

Table 4.5:  3G Licence Results: Asia-PaciÞ c and Canada
Selected countries

Notes:
1     Government expected 6 bidders for 4 licences but this did not occur, so awarded licences based on minimum reserved price.
2     Royalties (revenue sharing) with pre-established minimum payments for 15 years.
3     Two national and four regional licences.
4     Government initially awarded two licences and deferred award of third licence until 2002.

Sources:  ITU World Telecommunication Regulatory Database; various regulator websites; 3G Americas; Cellular News; press reports.

Country Population Licensing
methodology

Number of
licences
offered

Number of
licences
awarded

Initial licence fee 
(USD)

per licence

Initial
duration of 

licence
2002
Malaysia 22.2 million Beauty contest plus 

Þ xed fee
3 2 13.2 million 15 years

Taiwan, P. of 
China

22.4 million Auction 5 5 220-302 million 16 years

2001
Australia 19.4 million Auction  63 6 4.6-96.4 million 15 years
Canada 30.0 million Auction 5 5 11.4-720.5 million 20 years
Hong Kong, 
China

7.2 million Auction 4 4 Var. annual royalties1, 2 15 years

Singapore 4.3 million Beauty contest plus 
Þ xed fee

4 3 50 million 20 years

2000
Japan 126.8 million Direct award 3 3 None N/A
Korea (Rep. of) 47.9 million Beauty contest plus 

Þ xed fee
3  34 898-994 million 15 years

New Zealand 3.9 million Auction 4 4 10.3-16.7 million 20 years
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Table 4.6:  3G Licence Results: Europe
Selected countries

Notes: 
1    Award of licence that was previously not awarded in 2002.
2    Third licence was joint GSM/UMTS licence � no takers.
3     Third licence eventually awarded to incumbent GSM operator.
4     Third incumbent declined to take licence.
5     Two licences abandoned/surrendered to regulatory authorities.
6     One licence abandoned immediately after award.
7     One of three licences subsequently surrendered/revoked.
8     No applicants other than incumbent mobile operators.

Sources:  Adapted from ITU World Telecommunication Regulatory Database; regulator websites; Cellular News; Total Telecom; press reports.

Country Population Licensing
methodology

Number of
licences
offered

Number of
licences
awarded

Initial licence fee
USD

per licence

Initial
duration of 

licence
2003
Luxembourg 0.4 million Direct award  11 1 0 15 years
Norway 4.5 million Auction 2 1 8.2 million 12 years
2002
Ireland 3.8 million Beauty contest 

with fee 
component

4 3 11.5-40 million 20 years

Luxembourg 0.4 million Beauty contest 4 3 0 15 years
Slovak Republic 5.4 million Beauty contest 

with Þ xed fee
3  22 33.7 million 15 years

2001
Belgium 10.3 million Auction 3 3 139.6-139.8 million 20 years
Czech Republic 10.3 million Direct award 3  24 97-106 million 20 years
Denmark 5.3 million Auction 4 4 118 million 15 years
France 59.5 million Beauty contest 

plus Þ xed fee
3  23 570 million 20 years

Greece 10.6 million Auction 4 3 125.6 million 20 years
Slovenia 1.9 million Auction 2 1 87.5 million 20 years
2000
Austria 8.2 million Auction 6 6 98-105 million 20 years
Finland 5.2 million Beauty contest 4 4 0 20 years
Germany 83.0 million Auction 6  65 7.6-7.7 billion 20 years
Italy 57.7 million Auction 5  46 2-2.03 billion 20 years
Liechtenstein 32,528 No contest 4 3 0 TBD
Netherlands 16.0 million Auction 5 5 401-666.8 million 15 years
Norway 4.5 million Beauty contest 

plus Þ xed fee
4  47 11.2 million 12 years

Poland 38.6 million Beauty contest 
plus Þ xed fee

5  38 223 million 15 years

Portugal 10.1 million Beauty contest 
plus Þ xed fee

4 4 90 million 15 years

Spain 40.0 million Beauty contest 
plus Þ xed fee

4 4 110 million 20 years

Sweden 8.9 million Beauty contest 
plus Þ xed fee

4 4 10,700 15 years

Switzerland 7.3 million Auction 4 4 29-32 million 15 years
UK 59.6 million Auction 5 5 6.3-9 billion 20 years
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4.5.1   Auctions

4.5.1.1 An Overview of Auction Design

Auctions are generally viewed as the most efficient way 
to ensure that licence fees reflect the economic value of the 
licence. As discussed in more detail in Section 4.6, licence 
value is influenced by several factors, some of which are 
beyond the regulator�s control. If properly structured, auc-
tions will generally result in a licence fee that reflects the value 
the market places on the licence. Specific licence distribution 
mechanisms, and the relative advantages and disadvantages of 
these mechanisms, are discussed in more detail in Chapter 3.

The key steps in preparing an auction are the following: 
• Develop a statement of key objectives to be achieved
• Retain external advisers
• Refine key objectives and develop draft terms and condi-

tions for the tender
• Conduct public consultations on the licensing process
• Conduct a pre-qualification process to ensure that, at a 

minimum, all auction participants are technically and 
financially capable of carrying out the licensed activity

• Conduct the auction. 

Key Objective: The first step in any licensing process 
should be drafting a statement of objectives that the regula-
tor hopes to achieve. These goals should determine both the 
structure of the tender and the mechanism chosen for setting 
the licence fees. 

External Advisers: Auction managers should retain 
external advisers for every licence tender, whether it is struc-
tured as an auction or a beauty contest. Both formats present 
unique challenges that regulators are seldom equipped to 
handle. Auctions give rise to several issues that require external 
advice:
(a) Valuation of the licence(s)
(b) Design of the pre-qualification phase of the tender
(c) Design of the auction structure
(d) Evaluation of the pre-qualification submissions
(e) Administration and verification of the auction. 

The licence valuation is relevant to setting the floor (or 
reserve) price for the auction. There are good reasons on both 
sides for setting the floor price at a deep discount or, alterna-
tively, setting it at a slight discount to the economic value of 
the licence. In either case, the economic value of the licence 
should be understood before such a decision is made.

Often, the same external adviser can perform many of the 
preparation tasks, including the licence valuation, the design of 
the pre-qualification phase of the tender, and the evaluation of 
pre-qualification submissions.

Designing the auction structure and then administering 
the auction, however, generally requires advisers with different 
skill sets. Licence valuation and pre-qualification require advis-
ers who have considerable operational experience and can use 
it to evaluate the applicants� financial, technical and marketing 
plans. It should be noted, however, that in many cases regula-

tors have opted not to require submission of detailed business 
plans in the pre-qualification stage. 

Auction design and administration, however, require 
advisers who understand auction theory and have prior expe-
rience in auction design. The challenges regulators face in 
designing and administering an effective and fair auction are 
often much more complicated than they anticipate. In addition, 
hiring independent and reputable external advisers helps create 
a perception that the auction process is fair and transparent. 

Public Consultations: Any significant licensing process 
(be it an auction or beauty contest) should be open to public 
consultation, both before and during the process. Prior con-
sultation allows all current and potential market participants, 
consumers and other interested parties to comment on the 
proposed structure. It also enhances the perception of trans-
parency and ensures that most issues relevant to the process �
including any potential grounds for legal challenges � have 
been brought to the regulator�s attention. Once a licensing 
process begins, moreover, consultations should continue, 
either through bidder conferences or using a written question 
and answer process. If possible, all consultations should be 
formal processes, with proceedings and written materials made 
available to the public (or at least to all applicants).

Pre-qualification Stage: In auctions, pre-qualification 
criteria often include just the applicants� financial and technical 
capability to carry out the licensed activity. 

When major licences are up for auction, regulators should 
consider requiring applicants to submit detailed financial, mar-
keting and technical plans. These can be used to verify that all 
applicants have expended the appropriate time and resources to 
properly study and understand the market and develop a viable 
business plan. Certain key commitments can be set out in the 
actual licences, such as service launch dates, network rollout 
and coverage commitments, and retail tariffs for underserved 
consumer segments. But more discretionary elements of busi-
ness plans � technology choices, vendor selection, management 
structures and personnel, branding and marketing strategies �
are not usually incorporated into the licence. Regulators can 
find out what applicants� plans are through pre-qualification 
submissions. As a general principle, however, operators should 
be given flexibility to respond to changes in technology and 
market conditions.

4.5.1.2 Auction Structure 

Many authorities consider auctions efficient distribution 
mechanisms because they place the onus on the market to 
establish the cost of entry. The underlying assumptions are that 
(1) market participants are in the best position to efficiently 
value licences, and (2) bidders that value the spectrum most 
highly will also be most likely to use it most efficiently. Auc-
tion efficiency, however, can erode very quickly due to several 
factors, which can be divided into two categories: 
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• Asymmetries between bidders that affect licence valuation, 
and

• Anti-competitive behaviour before or during the auction. 

Asymmetries: Asymmetries, or inequalities, among bid-
ders can affect licence valuations. Asymmetries are generally 
divided into two categories: (1) informational asymmetries among 
all bidders, and (2) competitive asymmetries between incumbent 
operators and new entrants. 

Informational asymmetries refer to the disparities in what 
individual bidders know about various factors that are impor-
tant in accurately valuing a prospective licence. A distinction 
must be drawn here between bidding for an additional licence 
in a relatively mature and stable market and bidding for a series 
of licences in a nascent market that relies on new or develop-
ing technology. A new entrant in a mature market generally has 
access to more complete information about all factors relevant 
to its business plan. It can research the development and func-
tionality of the technology it plans to use, the level of competi-
tion it is likely to face, the level of demand for its services, the 
cost of providing such services and the regulatory environment 
that it will face as a new entrant. This helps it to determine the 
value of the licence being offered. In a new market, however, 
there is much more uncertainty about these factors. As a result, 
divergent valuations are likely, with some bidders undervaluing 
the licences and others overvaluing them.

To reduce informational asymmetries, licensing processes 
should only be conducted after satisfying the following condi-
tions: 
• The underlying technology has reached commercial 

viability or commercial viability is imminent
• Regulations are in place addressing all key regulatory 

issues or, if this is impossible, clear policy statements have 
been made regarding them

• The regulator has performed or commissioned market 
research enabling it to understand what the market oppor-
tunity is for both incumbent operators and potential new 
entrants. 

Regulators may face pressure to issue licences at an early 
stage in the development process. This pressure comes both 
from potential market participants that are interested in deriv-
ing revenues from the technology quickly and from govern-
ments that are interested in securing licensing revenues.

Possible solutions to this problem are to issue licences in 
successive �waves� or to issue �pioneer� licences to only a few 
operators.15 In both cases, the initial investment risks are lim-
ited because the initial licensees will be under less competitive 
pressure to bring services to market. This allows more time for 
proper testing of the technology and development of services 
and applications before large-scale network deployments 
begin. 

Regulatory structures are another factor in helping bidders 
value licences. Regulators should endeavour to implement a 
complete regulatory framework before licensing new technolo-
gies. This framework should provide the rules and regulations 
necessary to complete the licensing process, as well as address 
all issues relevant to the functioning of the market during ini-

tial years. Failure to spell out such a regulatory framework can 
result in informational asymmetries because bidders will make 
different assumptions about regulatory issues. 

New technologies present particularly significant chal-
lenges for regulators. There is an inherent tension between the 
need to promote the development of new technologies and the 
need to resolve all of the relevant regulatory issues the technol-
ogies raise. When regulators have issued licences for new tech-
nologies without first addressing all relevant regulatory issues, 
substantial deviations in licence valuations have often been the 
result. This, in turn, can lead to overbidding in licence tenders 
and market disruptions when licensees go bankrupt or default 
on licence conditions. 

The final factor in informational asymmetries involves 
market research. Potential new market entrants generally con-
duct their own market research before bidding for licences. But 
if regulators have also conducted such research, they should 
make the results publicly available. Incumbent operators will 
likely have a competitive advantage over potential new entrants 
because their experience gives them a greater understanding of 
the market. Providing access to market research allows new 
entrants to cope with this asymmetry. 

In addition to the informational symmetries that may 
affect all bidders, there are additional competitive asymmetries that 
may arise in preparing for auctions. Competitive asymmetries 
usually occur between new entrants and incumbent operators, 
because incumbents will almost always place a higher valua-
tion on a licence for a new generation of technology than will a 
potential new entrant. There are two primary reasons for this:
(1) Incumbent operators will be able to realize substantial 

cost savings by utilizing their existing infrastructure.16 

(2) In an oligopoly, incumbent operators find significant value 
in keeping additional players out of the market, primarily 
because each additional entrant will push prices down-
wards and closer to marginal cost. 

The literature on auction structure is fairly complex 
on the issue of asymmetries between incumbents and new 
entrants. Certainly, the success of certain of the European 3G 
auctions stemmed from the regulators� ability to attract one or 
more serious new entrants. Therefore, it is critical to level the 
playing field for bidding among incumbents and new entrants. 
More conventional suggestions, however, generally revolve 
around the following:
• adopting a single-round, sealed-bid structure;
• taking steps to reduce or delay the new entrants� infra-

structure costs; or
• allowing licensees to make fee payments in instalments.

The selection of a single-round, sealed-bid auction pro-
motes entry by weaker bidders because they see improved 
chances of winning. In open, multiple-round auctions, incum-
bents have a strong incentive to bid higher than their own 
estimate of the economic value of the licence. The benefit of 
keeping a new entrant out of the market may exceed the incre-
mental increase in cost to bid in each successive round. On the 
other hand, strengthening weaker bidders� chances to succeed 
can also reward bidders that have undervalued a licence. Such 
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undervaluing may reduce the auction revenues, and this could 
be viewed as inefficient.17

A good example of the circumstances in which a single-
round, sealed-bid structure might be preferable to an open, 
multiple-round structure is when the number of licences 
offered is equal to the number of incumbent operators in 
the market. The results of the 3G tenders in the Netherlands 
and Denmark provide a useful case study in this regard (see 
Box 4.2).

Regulators can also facilitate entry into the market by 
taking steps to reduce or delay the infrastructure costs new 
entrants must incur to compete against incumbent operators. 
The two most important measures are infrastructure sharing 
and, in the case of mobile services, mandatory national roam-
ing.18 These measures must be well articulated, and regulators 
must be willing to actively enforce them. Otherwise, incum-
bent operators could try to minimize the benefit of these 
policies by dragging out negotiations and claiming technical 
constraints. 

Allowing instalment licence payments also encourages 
entry by new operators. In fact, it also benefits incumbent 
operators, but the assistance is more valuable to new entrants, 
which face greater budgetary constraints in the first few years 
of operation as they roll out their networks. Several countries 
have provided for instalment payment in recent years.19 

Also to be considered are more innovative approaches 
such as that taken in 2001 by Hong Kong, China, in its 3G 
licence tender. The main element of this approach was a spec-
trum fee that was to be equal to the greater of (1) a minimum 
annual fee, or (2) a royalty amount. The royalty figure was 
derived by multiplying network revenues by a certain per-
centage. Companies bid to set the royalty percentage, with a 

�reserve percentage� set at 5 per cent.20 

Although a deferred payment structure may present a 
higher financial risk to the regulatory authority, the risk can be 
mitigated through a tender process that emphasises the finan-
cial health of the operator and the viability of its business plan. 

Regulators can also reduce risk by requiring bidders to provide 
security for their payments. This can take the form of guaran-
tees from parent companies, letters of credit, or performance 
bonds from reputable financial institutions.21 

Anti-competitive behaviour: Once auctions begin, 
anti-competitive behaviour can distort the results, generally 
through collusion or signalling of intentions. Countries can 
take steps to reduce the potential for anti-competitive behav-
iour. Examples include choosing a sealed-bid format instead 
of an open, multi-round format and expressly prohibiting cer-
tain anti-competitive behaviours like signalling of intentions 
through public statements or �code bidding�, which involves 
attaching numbers to the end of a bid that are intended to 
signal a bidder�s intentions. 22 

When countries do choose an open, multi-round format, 
the following steps should also be considered:23

• Set a reserve (or floor) price on the licence(s) that is only a modest 
discount off the estimated value of the licence � This reduces the 
bidders� ability to use early rounds to signal their inten-
tions to other bidders. 

• Require bids to be increased in meaningful increments and limit 
bids to three or four meaningful digits (for example, requiring bids 
to be submitted as 141 million rather than employing all nine 
digits) � This reduces the ability of bidders to engage in 
code bidding during the early stages of a tender.24 

• Conceal the identities of bidders � This reduces the risk of 
collusion and limits bidders� ability to signal intentions 
because it is more difficult to determine the meaning of 
code bidding when the identity of the bidder is unknown.

As an example, in a case where the expected value of 
a licence is between USD 30 million and USD 40 mil-
lion, the floor price could be set at USD 20 million, and 
bids could be limited to the first three digits, increasing in 
increments of USD 500,000. In this case, bids would start at 
 USD 20.0 million. The next two permissible bids would be 
USD 20.5 million and then USD 21.0 million. Eliminating the 
use of any digits other than �0� or �5� at the end of bids and 

Box 4.2:  Comparing 3G Tenders in Denmark and the Netherlands

Denmark was the only country in Western Europe to adopt a single-round, sealed-bid structure for its 3G auction, which 
was held in September 2001, after most of the other European 3G auctions had concluded. Denmark�s intention was to auction 
the same number of 3G licences (four) as there were GSM operators.

The Dutch, meanwhile, had used a multi-round, ascending-bid auction structure in a similar situation (five licences and 
five incumbents), and did not attract competitive bids from any potential new entrants. One company, Versatel, did participate in 
the bidding but dropped out at an early stage. The auction resulted in gross proceeds of less than EUR 3 billion. This fell short of 
predicted proceeds of more than EUR 10 billion, which had been based on the results from the United Kingdom.

By contrast, the Danes adopted a sealed bid structure, hoping that it would attract serious bids from potential new entrants. 
The reserve price was set at EUR 67 million, with the licence fee for all four licensees set as equal to the lowest amount bid by a 
successful bidder. Ultimately, the Danish tender was considered a success, attracting a serious bid from a new entrant and resulting 
in revenues that almost doubled expectations.1

1  See Paul Klemperer, �How (Not) to Run Auctions: the European 3G Telecoms Auctions�, http.//www.paulklemperer.org, 2001, p. 4-15, for a useful analysis 
of the different auction structures employed by EU countries in 2000 and 2001 and the reasons why certain structures were successful in certain situations but 
not in others.
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setting bid increments at a material amount would make it dif-
ficult for bidders to use bid amounts to signal their intentions 
to others.

Setting high reserve prices and concealing the identity of 
bidders are, however, steps that require careful consideration, 
because they do have potentially significant disadvantages. If 
set too high, reserve prices can deter new entrants and ulti-
mately result in the failure of an auction entirely. Concealing 
the identity of bidders, meanwhile, often draws complaints 
from auction participants on general grounds of transpar-
ency and the bidders� �need to know� each other�s identities. 
There is some legitimacy to this argument. Bidding strategy 
will often differ depending on whether competing bidders 
are new entrants (and therefore would result in an increase 
in the number of competitors) or incumbent operators. The 
legitimacy of these arguments must be evaluated in each case. 
But in situations where competition is likely to be strong for 
the available licences, it may not be necessary to conceal bidder 
identities to ensure a successful auction. 

4.5.2   Government-Determined Fees
There are strong policy arguments for setting low licence 

fees, as well as for allowing instalment payments and, in cer-
tain cases, for dispensing with fixed fees entirely in favour of 
linking licence payments to financial metrics such as gross 
revenues.25 

Under the technology-neutral regulatory frameworks 
being adopted in many countries, telecommunication services 
are increasingly offered by entities that operate under class 
licences or general authorizations. The EU�s approach, in its 
new Authorization Directive, reflects what is generally con-
sidered to be the current best practice for setting fees without 
auctions.26 The Directive defines two types of payments or fees 
that can be levied by regulatory agencies: 
(1) Administrative charges, which may be either turnover-

related or flat-rated and may be used to finance the regu-
latory agency�s regulatory activities.

(2) Spectrum charges, which may consist entirely or partly of 
one-time payments and may be used to finance regula-
tory activities that cannot be covered by administrative 
charges.

The Directive goes on to provide that when comparative 
beauty contests are used to allocate spectrum, fees should be 
objectively justified, transparent, non-discriminatory and 
proportionate to their intended purpose. The fees should not 
result in a selection based on criteria unrelated to the optimal 
use of the spectrum.27

Regulators need to address a variety of issues when set-
ting fees, but there is a consensus that, as provided in the EU 
Authorization Directive, fees should be charged on an admin-
istrative cost-recovery basis for all licences that do not involve 
the use of scarce resources. This stimulates competition. But 
in some cases it raises legal issues about what compensation, if 
any, incumbent operators should receive if they previously paid 
substantial fees for their licences. 

4.5.2.1 Fees for Spectrum Used on an Exclusive Basis

For those licences that involve the use of scarce resources �
such as spectrum � the starting point for determining fees 
is whether the licence involves exclusive use of that scarce 
resource, or non-exclusive use. An example of exclusive use 
would be for national mobile wireless services, while non-
exclusive use might be for wireless transmission links or 
WLAN networks. 

Governments have offered a vast array of rationales or 
justifications for the fee levels set in various spectrum licence 
tenders. Generally, most regulators establish fees based on the 
advice of external advisers about the market or economic value 
of the licence. Possible valuation methodologies are detailed in 
Section 4.2.2.1 above. 

Regulators may consider allowing instalment payments 
or structuring a portion of the fee as an annual payment of 
a percentage of revenues. Among other things, this encour-
ages entry by reducing costs during the early, capital-intensive 
stages of a start-up. As mentioned above in Section 4.5.1.2, 
steps can be taken to mitigate the financial risk associated with 
such payment structures.

4.5.2.2 Fees for Non-Exclusive Spectrum 

When it comes to licensing spectrum on a non-exclusive 
basis, there are multiple approaches to setting licence fees. In 
all cases, the methodology for determining fees and the actual 
level of fees both should reflect the regulator�s policy objectives. 
Often, those objectives will dictate that certain spectrum bands 
be licence-exempt or subject to only nominal usage fees.

Some possible approaches to setting fees for non-exclu-
sive spectrum licences include:28 
• Bandwidth-based fees. Regulators charge a fee that increases 

in proportion to how much bandwidth is licensed. This 
approach is already used widely for licences involving 
exclusive use of spectrum. The primary benefit of using 
a bandwidth-based approach is that it promotes the use of 
equipment that is spectrally efficient. 

• Area-based fees. Regulators set the fee based on the total 
geographic coverage of the station or network. This is 
particularly suited to WLANs used for business. By charg-
ing a higher fee for networks that cover larger areas, this 
method results in higher fees for users who place greater 
stress on spectrum resources.

• Capacity-based fees. Regulators set the fee based on the level 
of traffic or number of stations using the licensed channel 
or band. This is the traditional method used for point-to-
point and point-to-multipoint transmission networks.

• Efficiency-based fees. If systems or networks can be migrated 
to newer, more spectrally efficient technologies, fees 
could be based on efficiency measurements. This would 
provide incentives to upgrade microwave links in areas 
where spectrum congestion is high, due to the use of 
older, spectrally inefficient technologies.

• Incentive pricing. This involves setting spectrum fees in a 
manner that encourages operators to use less-congested 
bands. For example regulators could create a fee model 
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that gives operators incentives to use higher-frequency 
bands where scarcity is less of an issue. 

Obviously, these methodologies may be combined in cer-
tain cases. For example, the Commission for Communications 
Regulation (ComReg) in Ireland has announced plans to adopt 
a fee system for transmission links in the Dublin area in the 
18 GHz and 23 GHz bands. The fee regime would be based 
both on the amount of bandwidth used and the efficiency of 
the equipment employed (in terms of data rates per hertz).29 

There is also room for innovative solutions in the licens-
ing of WLAN technologies. In certain countries, WLANs 
are being hailed as a means to provide rural inhabitants with 
universal access to basic telephone service. In others, the tech-
nology is viewed as a competitive threat to 3G licensees (see 
Box 4.3). 

4.6  Fees, Policy Objectives and Operator 
Profitability 

4.6.1   Using Licence Fees as a Policy Instrument 
During the initial years of market development (or liber-

alization), regulators generally have more leeway to use licence 
fees as a policy instrument. During this stage, licences usually 
have a higher value because of the value to operators of being 
the first to market with a new technology.30 By setting licence 
fees at a reasonable level during the first years of market 
development, regulators can advance several policy objectives, 
including:
• promoting economic or social goals, such as universal 

access (often by requiring a certain extent of network cov-
erage) or service affordability (by regulating retail pricing); 
and 

• spurring competition by lowering barriers to market entry, 
exerting downward pressure on prices and stimulating 
innovation.

As markets become competitive, the consensus is that 
sector-specific regulation becomes less necessary. One view 
is that government regulation should generally be limited to 
transparent, non-discriminatory and technologically neutral 
policies to promote competition, ensure equal access to essen-
tial facilities and provide for the allocation of scarce resources. 
This view of regulation � coupled with the diminishing value 
of new licences in competitive markets � gradually limits the 
ability of regulators to use licence fees as a policy instrument 
in developed markets. Of course, it should be noted that in 
competitive markets where there is a scarcity of spectrum, the 
value of spectrum might actually increase as operators� capacity 
becomes constrained.

4.6.2   Key Regulatory Levers during Market 
Development

During market entry and the initial years of market 
development, sector-specific regulation is more necessary and 
helps determine the viability (and profitability) of operators, 
especially new entrants. Regulators should keep all regulatory 

levers at hand during this period, in order to ensure that the 
playing field between incumbent operators and new entrants is 
as level as possible. The most important levers include:
• licence fees; 
• infrastructure costs;
• level of competition.

4.6.2.1  Licence Fees 

The importance of low licence fees has been discussed in 
detail in this chapter and in Chapter 3. It is also important that 
licence fees remain stable during the initial years of market 
development. Raising fees at this stage can be very disruptive. 
It may threaten the financial viability of certain operators. In 
addition, it raises the spectre of regulatory instability, making it 
difficult for operators to access international capital markets to 
finance their network rollouts. 

4.6.2.2  Infrastructure Costs

Low licence fees are unquestionably a key element in the 
development of a healthy and competitive market, but they are 
only one piece of the puzzle. The other main cost element for 
start-up operators is infrastructure costs. Regulators can help 
by relaxing coverage obligations initially. And they have two 
other levers they can use to reduce initial network costs:
• Infrastructure or facilities sharing. Regulators can require oper-

ators to share elements of their networks such as conduits, 
poles and antennas.31 There are significant competition 
issues with infrastructure sharing, but most regulators 
have balanced these concerns by restricting sharing to 
passive or non-intelligent elements of the radio access 
network.32 

• Mandatory national roaming. For mobile operators, national 
roaming reduces infrastructure costs in the short-to-
medium term by allowing operators to deploy networks 
gradually, especially in rural areas. National roaming also 
helps new entrants on the demand side by allowing them 
to provide more competitive service offerings at an early 
stage. 

4.6.2.3  The Level of Competition

Another important regulatory lever during the initial years 
of market development is the number of competitors. Exces-
sive licensing during the initial stages of market development 
can stifle emerging competition by pushing weaker players out 
of the market, either through bankruptcy or acquisition. Regu-
lators have traditionally relied on standard economic theories 
that view such events as natural market forces and thus a 
healthy part of a free market economy. Such theories suggest 
that it is inappropriate for a regulator to intervene and dictate 
the optimal number of participants. Allowing for market forces 
to take effect too early in the development of a market, how-
ever, can have very deleterious effects. 

In capital-intensive industries such as telecommunica-
tions, increased competition generally leads to reductions in 
retail pricing and lower cash flows. If there are more com-
petitors than the market can sustain, operators may be left 
with insufficient cash flows to invest in network maintenance 
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Box 4.3:  Licensing Challenges Presented by WLAN Technologies

In many countries, spectrum used by current 802.11 WLAN technologies in the 2.4 GHz and 5 GHz bands is exempt from 
licensing requirements. But this is not universal � and in many cases, new WLAN technologies, such as the 802.16 (or �WiMax�) 
standard, operate in spectrum bands that are subject to more divergent licensing regimes.1 

Whether these spectrum bands should be licence-exempt may depend on how regulators view competing policy concerns 
at play in each country. In developing countries with low teledensities, WLAN technologies may enable access to both basic and 
value-added services in rural areas. If regulators decide not to make such spectrum licence-exempt, then they might consider an 
incentive-based fee regime that encourages deployment of WLAN technologies in underserved areas. An area-based fee structure 
would discourage deployment of WLAN technology in under-populated rural areas. Other regulatory levers to promote WLAN 
deployment in rural areas include:

• exempting operators from universal service fund contributions (and even giving such operators money from a universal 
service fund);

• exempting operators from import duties on equipment;

• exempting operators from performance guarantees or quality-of-service requirements;

• exempting basic services in underserved areas from value-added taxes (VATs).

In more developed countries, where universal access requirements have already been satisfied by incumbent operators, 
WLAN technologies present different policy issues. In such countries, WLAN technologies may be perceived as a competitive 
threat to 3G licensees that, in many cases, have paid substantial amounts for their licences.

Handsets that allow for �voice over Wi-Fi� are currently coming to market. The resolution of roaming issues involving 
WLAN services will soon allow users a significant degree of mobility. There are divergent views on whether 3G licensees deserve 
some kind of competitive or regulatory protection for their investments in licence fees and network development. For example, 
regulators could attempt to charge WLAN operators substantial licence fees or limit the extent to which they can provide mobile 
services. This issue certainly appears likely to provoke further discussion as WLAN services gain broader market acceptance.2 

1  Some vendors have already released commercial products based on the draft IEEE 802.16 standards (these standards have not yet been finalized) that operate 
within the 3.5 GHz band. See, for example, news releases by Alvarion at www.alvarion.com regarding its BreezeMAX product and the use of this product in 
the national broadband wireless network that is currently being built in Argentina by Millicom Argentina.

2  For a more detailed discussion of the possible impact of wireless network technologies on universal access and the steps that regulators can take to encourage 
deployment of such technologies, see Michael L. Best, �The Wireless Revolution and Universal Access�, Trends in Telecommunication Reform: Promoting 
Universal Access to ICTs � Practical tools for regulators, 2003, ITU 2003.

or to develop and expand new services. While consumers ben-
efit from the lower prices that result from additional competi-
tion, they may face declining service quality and delays in the 
introduction of new services. It is a delicate balancing act, and 
regulators need to take all factors into account before opening 
the market to additional competitors. In many cases, regulators 
may have to take a slow, incremental approach towards licens-
ing during the initial years of market development.33 

4.6.2.4  Other Regulatory Levers

Several other regulatory levers may complement lower 
licence fees and help operators improve profitability. These 
include increasing licence duration (see Section 4.3), increasing 
spectrum allocations and taking steps to stimulate demand.34

4.7  Lessons Learned

Where does all this leave regulators? It appears advisable 
to set licence fees at a reasonable level and to use a compara-
tive bidding process. But this is often not enough to ensure 
the success of a new entrant or the development of a healthy, 
competitive market. Reasonable licence fees are only one piece 

of the puzzle and even in a beauty contest format, overbidding 
can occur. The other steps that should be considered include: 

• Ensuring that bidders meet basic qualifications � Regulators 
should make sure that all bidders have (a) the technical 
and operational expertise to build and operate a network, 
(b) a viable business plan that demonstrates an under-
standing of the market, and (c) committed funding in 
place to fully finance their business plan. This review 
can be done either during the pre-qualification stage of 
an auction or as part of the evaluation in a beauty contest. 
Regulators may not feel they have the expertise to deter-
mine the viability of a business plan. But requiring that 
business plans be fully funded will at least ensure scrutiny 
by equity investors or lenders with significant expertise in 
telecommunications. 

• Taking an incremental approach towards licensing � For new 
technologies, regulators should consider issuing licences 
incrementally and then examining the licensees� perform-
ance before issuing additional permits. This allows regula-
tors to better understand the market opportunity and to 
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ensure that excessive competition does not stifle market 
development.

• Removing informational and competitive asymmetries prior to the 
licensing process � Regulators should fully complete regula-
tory frameworks before issuing licences, and they should 
avoid rushing to licence new services before the technol-
ogy is commercially viable. Where markets already feature 
entrenched competitors, regulators should take steps to 
level the playing field between the incumbents and poten-
tial new entrants.

• Limiting possibilities for anti-competitive behaviour � If an auc-
tion format is selected, administrators should establish a 
proper structure to reflect market conditions, the number 
of licences available and all other relevant factors in that 
country. In addition, appropriate steps should be taken to 
restrict anti-competitive behaviour in the auction.

4.8  Socio-Economic Benefits of Lower Licence Fees
The social and economic benefits of lower licence fees 

are indisputable. Lower licence fees allow operators to invest 
resources in infrastructure and innovations in services and appli-
cations. Moreover, they lead to lower prices for consumers.

The trade-off between licence fees and other considera-
tions must be analyzed. All operators� revenues are capped by 
demand factors in the countries where they operate. These fac-
tors include demographics such as the size of the potential cus-
tomer base, per capita GDP and the price elasticity of demand. 
To the extent that regulators charge high licence fees, this 
affects the viability of an operator�s business case by increas-
ing the costs of supply. If the costs of supply exceed revenues, 
the viability of an operator�s business will be doubtful. So 
regulators must understand the factors affecting both demand 
and supply before undertaking a licensing initiative. If they 
decide that social and economic objectives such as universal 
access, lower consumer prices and technological innovation are 
key policy objectives, they have to realize that imposing high 
licence fees may jeopardize the operators� ability to achieve 
these objectives. And conversely, larding licences down with 
heavy socio-economic mandates may undercut the operators� 
ability to pay high licence fees. 

Lower licence fees also allow regulators to ensure that 
capital remains within the telecommunication sector. In many 
countries, licence fees are paid directly into the government�s 
general treasury and are not available to the regulator or tele-
communication ministry. But by structuring a tender as a 
beauty contest � with a low licence fee and sector specific 
licence obligations (such as network build-out mandates) � a 
regulator can ensure that capital is reinvested in the tele-
communication sector. 

In addition to reducing the amount that operators are 
willing to pay for a licence, the imposition of licence obliga-
tions has one other notable disadvantage: it may reduce the 
operators� ability to adapt to changes in technology or market 
conditions. This may be particularly problematic when licence 
obligations are not identical among all competitors within the 
same industry. Unforeseen changes in technology or market 
conditions may place certain operators at a competitive dis-
advantage to other market participants. Regulators are rightly 
hesitant to amend licence terms agreed to through an open 
and transparent licensing process. But they should be open to 
periodic consultations.

Where the costs of supply can be reduced without sub-
stantially lessening competition (for example, by allowing 
infrastructure sharing), regulators should consider requests 
to modify licence terms. Modification requests should also be 
entertained when it becomes clear that the assumptions about 
a market or technology that underpinned the original licensing 
have proven to be faulty. 

4.9  Conclusion
With telecommunication liberalization continuing apace 

around the globe, licensing practices and fees have become 
an extremely critical aspect of a country�s regulatory regime. 
Licence fees � and, in particular, fees for 3G wireless licences 

� have shown wild fluctuations over the last five to six years. 
This is partly due to changes in market expectations for 3G and 
the deflation of global capital markets in 2000. It is also due to 
factors peculiar to each licensing process itself, including: 
• The mechanism chosen for licensing (auction or beauty 

contest) 
• Whether the licensing process has been properly struc-

tured to attract new entrants and limit the potential for 
anti-competitive behaviour

• Whether licence conditions and fees � and general regula-
tory conditions � afford operators an opportunity to make 
a reasonable return on their investment.

Licence fees are an integral part of the licensing process 
but cannot be viewed in isolation. Regulators must recognize 
all the factors that affect the competitiveness and viability of 
market participants. As discussed in this chapter, other impor-
tant considerations include ancillary fees (such as spectrum 
usage fees), the duration of initial licence terms, the length 
of licence renewal periods and the criteria and parameters 
for renewing licences. Only by understanding these factors, 
and the impact that each of them has on market demand and 
supply costs, can regulators ensure that licensing initiatives are 
successful and that new licensees have a reasonable opportu-
nity to become competitive market participants.
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1  Throughout this chapter, the term �regulator� is used in the context of the governmental authority with responsibility for licensing. It is understood that, in 
many cases, there is no designated National Regulatory Authority (NRA) in place or that the regulatory authority with responsibility for telecommunications 
will not have the authority to make all decisions with respect to the licensing process. In certain cases, the licensing process may actually be administered by a 
government ministry and not the NRA. 

2 Success in this context means the ability of the regulator to award all available licences to qualified applicants, upon the terms and conditions set out in tender 
rules.

3 The standard employed in Europe for 3G mobile services is referred to as the Universal Mobile Telecommunications System or �UMTS�. 
4 This chapter spends significant time examining different auction structures and the process for setting up an auction but does not delve into a similar level of 

detail with respect to beauty contests. The main reason for this focus is that auction structure will have a direct impact on licence fees, whereas in beauty con-
tests, licence fees are normally fixed and the focus is on other policy objectives. 

5 One example is Hong Kong, China, where 3G licensees are required to pay an annual spectrum utilization fee that, from year six to year 15 of the licence 
term, is the higher of a minimum annual payment and a royalty percentage (which was set at 5 per cent of revenues pursuant to the terms of the 3G tender).

6 See Report ITU-R 2012 � �Economic aspects of spectrum management� for a wide range of examples of incentive fee pricing submitted by ITU Member 
States available at http://www.itu.int/itudoc/itu-r/publica/rep/sm/2012-1.html 

7  In Denmark for instance, mobile licences other than for the provision of 3G services have a duration of 10 years and are automatically renewed for another
10 years unless revoked by the regulator (NITA) one year before the expiry of the term.

8  The USA has adopted a �high renewal expectancy� standard for renewal of domestic public cellular radio telecommunication services. If the licensee meets 
certain standards in terms of using the spectrum for their intended purposes and complying with the rules and policies, they can file for renewal expectancy. 

9  See Licensing of Mobile Services on Expiry of Existing Licences for Second Generation Mobile Services, Analysis of Comments Received, Preliminary Con-
clusions and Further Consultation, 19 March 2004, at http://www.ofta.gov.hk/frameset/documents_index_eng.html

10  http://www.ofta.gov.hk/frameset/home_index_eng.html
11 Published in local newspapers ( Le Figaro and Les Echos)
12  See 3G licensing policy in China, and Hong Kong, China (a country case study) at http://www.itu.int/osg/spu/ni/3G/casestudies/china/China_3g_Final.pdf
13  At the time of printing, a business plan had not yet been finalized and shareholders remained to be selected.
14  The main exception is those countries where WLAN service providers fall under a general licensing regime that requires licensing of any operator provid-

ing public telecommunication services. Certain countries have, however, adopted specific licensing policies with respect to WLAN services. One example is 
Japan, which has adopted a specific licensing regime for WLAN services in the 2.4 GHz and 5 GHz bands.

15  See McKinsey & Co., �Comprehensive Assessment of the Licensing Regimes for 3G Mobile Communications in the European Union and their Impact on 
the Mobile Communications Sector�, June 2002, p. 65-67. Although several different approaches can be taken, pioneer licences are generally issued for a lim-
ited duration and allow for only small-scale deployments. The primary objective is to determine the viability of the technology without providing the pioneers 
with such a competitive advantage that it will deter the entry of other operators if the technology does, in fact, prove to be viable. 

16  Although 3G technologies operate in a higher spectrum band than most 2G technologies, incumbent 2G operators can utilize some of their existing base 
stations for their 3G networks. Estimates of these cost savings generally range between 20 and 30 per cent. One key factor is the spectrum band in which the 
incumbent operator currently operates. Incumbents operating in the 1800 MHz or 1900 MHz bands will realize greater cost savings because their existing 
footprint will be denser and closer to that which is required for 3G networks, which operate in the 1900 MHz and 2100 MHz bands.

17  Paul Klemperer, �How (Not) to Run Auctions: the European 3G Telecoms Auctions�, http://www.paulklemperer.org, 2001, p. 3.
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18  See Jehiel and Moldovanu, �The European UMTS/IMT-2000 Licence Auctions� (discussion paper; available at http://www.vwl.uni-mannheim.de/moldovan/
papers/umts1.pdf), 2001, p. 3-7, for a more detailed discussion of the asymmetries between incumbent operators and new entrants and the steps that can be 
taken to facilitate entry by new participants. 

19  For example, in the Greek UMTS auction held in 2002, payment terms were 40 per cent upon licence award and the remainder in equal annual instalments 
beginning in 2005. In the Taiwanese 3G auction held in early 2002, payment terms were 30 per cent within 120 days of auction close, another 5 per cent 
within one year and the remainder in instalments over the term of the licence. 

20  Ultimately the Hong Kong, China, auction was cancelled because there were only four bidders for six licences. The four bidders were granted licences based 
on the reserve price of a 5 per cent royalty payment. The minimum annual fee was set at HKD 50 million (approx. USD 6.4 million) for the first five years 
after licence grant, increasing after that in relation to the royalty percentage. The other particularly innovative element of the Hong Kong, China, tender was 
the implementation of an open network access framework that required licensees to make available up to 30 per cent of the capacity of their networks for 
use by non-affiliated service providers. For a detailed description of the terms of the Hong Kong, China, auction, see http://www.ofta.gov.hk/frameset/home_
index_eng.html

21  In the case of the Hong Kong, China, 3G auction, for example, the regulator required successful bidders to post a rolling performance bond covering the next 
five years� minimum payments.

22  When a sealed-bid format is chosen for a tender that involves multiple, homogeneous licences, regulators must also address the manner in which the licence 
fee will be set. In the Danish UMTS tender (where four homogenous licences were available), all licensees paid the fourth-highest bid amount and only this 
bid was disclosed. Other possible approaches involve payment of the average amount bid by successful bidders or payment of actual amounts bid. Payment of 
the lowest successful bid generally encourages entry because it assures new entrants that they will not have to pay a premium above their own assessed value 
of the licence. The seminal work on this topic is Vickery, W. (1962) �Counterspeculation, Auctions and Competitive Sealed Tenders�, Journal of Finance, 16, 
p. 8-37; available at http://libeccio.dia.unisa.it/EC04/Biblio/e-documents/Papers/vickrey61.pdf

23  Peter Cramton and Jesse A. Schwartz, 2000, �Collusive Bidding: Lessons Learned from the FCC Spectrum Auctions�, Journal of Regulatory Economics, 17, 
229-252.

24  An example of code bidding using the end digits of a bid amount occurred in the German UMTS auction where Vodafone-Mannesman ended a number of 
its bids with the digit �6�. This was thought to be a signal to other bidders that its preference was to end the auction quickly with the six remaining bidders all 
getting two of the twelve available blocks of spectrum. By limiting bids to the first 3 or 4 meaningful digits (e.g., requiring bids to be submitted as 141 million 
instead of allowing bids of 141,006,006), the possibility of such behaviour is reduced).

25  In the EU this payment method has been used in Austria, France, Greece, Ireland, Luxembourg, Spain and Sweden, with rates ranging from 0.08 per cent to 
2 per cent of gross revenues.

26  The EU Authorization Directive is available at http://europa.eu.int/information_society/topics/telecoms/regulatory/new_rf/index_en.htm
27  See Recitals 31 and 32 and Articles 12 and 13 of the Authorization Directive.
28  See section 5 of the Office of the Director of Telecommunications Regulation (ODTR � the former name of the Irish national telecommunications regulator) 

Document No. 02/102, �Future Regulation of Electronic Communications Networks and Services � Charging Principles and Rights of Use�, Nov. 2002; 
available at http://www.comreg.ie/_fileupload/publications/odtr02102.pdf

29  See section 4.2 of ComReg (current Irish telecommunications regulator, and successor to ODTR) Document No. 03/124, �Future Regulation of Electronic 
Communications Networks and Services � Fees for Authorizations and Rights of Use (Response to further Consultation Questions)�, Oct. 2003; available at 
http://www.comreg.ie/_fileupload/publications/ComReg03124.pdf

30  The primary value of being �first to market� is the acquisition of subscribers. Operators often talk about the �stickiness� of new applications and services. 
This refers to the loyalty that subscribers have to operators who differentiate their services from those offered by their competitors. The value of being first to 
market is enhanced in countries where there is currently no mobile number portability, as this is often a significant deterrent to subscribers who may other-
wise switch to another operator. 

31 For example, in Finland, the regulator has allowed mobile operators to share networks provided that each operator�s network must cover at least 35 per cent 
of the population. In Sweden, the regulator has allowed the four UMTS operators to build out only two national networks, and in Germany, the regulator has 
allowed for sharing of the passive elements of radio base stations.

32 The primary concern with infrastructure sharing is that it might result in less competition in technical areas such as network coverage or quality, and that the 
absence of competition in these areas might cause coverage or quality to be poorer than it would be without infrastructure sharing. The presence of coopera-
tion agreements between operators does also increase the possibility of collusion on retail pricing.

33 See McKinsey & Co., ibid, at p. 56-84, for specific recommendations made for future spectrum assignments within the EU. This paper is available at http:
//europa.eu.int/information_society/topics/telecoms/radiospec/mobile/studies/index_en.htm 

34 Demand can be stimulated by regulators in several ways: (1) using the technologies themselves, (2) provision of tax incentives for research and development 
into new applications and services, (3) conduct of research into the potential market for specific applications and services, and (4) provision of lower tax rates 
for specific products and services (in many countries different VAT rates are applied to certain products and services, with the difference often being quite 
substantial). The difficulty with market demand stimulation, however, is that regulation should be technology-neutral and not result in market distortions. In 
other words, regulators should be careful to stimulate demand only for new services that are not directly competing with existing services or, to the extent that 
there is competition, regulators should ensure that all service providers are treated equally, irrespective of the technology platform through which they deliver 
the service.
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CHAPTER 5

 5    LICENSING APPROACHES IN AN ERA OF CONVERGENCE

5.1 Introduction
Before many countries began to reform their telecommu-

nication sectors in the 1980s and 1990s, most countries had an 
integrated monopoly network operator. Often government 
administrations, these monopoly service providers operated 
under what amounted to a single, exclusive licence. In effect, 
these �licences� were �converged�, because they allowed the 
public administrations to offer every known telecommuni-
cation service. And as new technologies developed � such as 
fax and data offerings � the monopoly operator provided these, 
too, under the same �licence�.

Today, in the era of specialized licences for specific services, 
governments are again seeking to implement converged licens-
ing regimes. But this time, they must do so in a competitive 
telecommunication market, in which the scope has expanded 
substantially and will continue to do so. This new era of con-
vergence in licensing differs radically from the former era of 
government monopoly. That is because the same technological 
and market forces that are driving market liberalization are also 
now leading policy-makers to recognize the changes brought 
on by convergence.

To fully understand how market forces are prompting a 
trend toward converged licensing structures, one has to look 
back briefly at how liberalization unfolded. Countries began 
introducing competition in an effort to attract the private 
investment necessary to improve teledensity rates and opera-
tor performance. But very few countries � and especially few 
developing countries � embraced full competition in the initial 
phase of sector reform. Many governments introduced compe-
tition in a segmented manner, little by little. They saw this as a 
way to reduce investment burdens. No single operator would 
have to invest simultaneously in multiple types of networks 
to compete all at once in multiple markets. For this reason, 
competition was often introduced initially in mobile service 
markets or for Internet access services. This led to service-spe-
cific licences.1 

As discussed in Chapter 2, service-specific licences were 
often comprehensive regulatory documents specifying the 
various rights and obligations granted to the licence holder. 
In some cases � India, the EU and Malaysia, for example �
licences for certain telecommunication services were not only 
service-specific, they required the use of specific technologies. 

The EU, for instance, required second-generation mobile 
operators to use only GSM technology. This requirement was 
imposed to further the goal of a single European market and 
to ensure that mobile subscribers in any EU nation could use 
their handsets throughout the EU.

In recent years, however, convergence and competition 
have begun to take hold. Governments have begun to intro-
duce more flexible licence conditions to ease market entry 
by new operators and service providers. Ironically, the single 
licence regime employed in the monopoly era is being resur-
rected and given new life. But this time, the licences are not 
exclusive. This time, the converged licence is a tool to foster a 
competitive environment, in which multiple operators offer a 
variety of services. The goal is flexibility, allowing competing 
operators and service providers to rapidly deploy new services 
and technologies to meet market demand without having to 
seek new or amended licences.

5.2  Convergence Described and Defined
Before exploring how convergence is affecting licensing 

regimes, it is important to define convergence, describe its 
various aspects and relate how it originated and evolved to the 
present day. 

5.2.1  The Rise of Convergence 
Service providers historically have used different types of 

networks to deliver voice, video and data offerings. And end 
users typically used different equipment to receive those serv-
ices. Telephony providers carried voice traffic on copper wire 
networks to subscribers using fixed-line handsets. Broadcast 
networks used airwaves � and later, cable television companies 
used coaxial cable � to deliver video programming to television 
sets. Each service matched a specific form of infrastructure and 
end-user equipment.

That has changed. Technological developments � most 
recently the advent of transmission using Internet Protocol 
(IP) � have bred a multiplicity of ICT services and applications. 
Broadband Internet connections can be obtained through a 
variety of networks: cable TV, telephone (through DSL) and 
fixed wireless local loop systems. Using any one of these deliv-
ery media, consumers have access to voice telephony (through 

" Authors: Ashish Narayan, Devendra Pal Singh Seth, Sapna Sharma, Rajendra Singh
and Harsha Vardhana Singh, Telecom Regulatory Authority of India (TRAI)
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Voice over IP technology or VoIP) and the Internet, which 
brings a full range of applications, including downloading 
video clips and digital music. Using the Internet, broadband 
subscribers can even enjoy television broadcasts � from any-
where in the world.

Because a full array of digital services and applications are 
available from multiple network operators and service provid-
ers, it is increasingly difficult to distinguish between �voice 
networks�, �data networks� and �broadcast networks�. From 
the consumer�s point of view, all of these previously different 
networks are beginning to look increasingly the same, because 
they can deliver virtually the same services and content. Mar-
keting executives, for their part, are responding to the new-
found technological versatility of fixed-line, mobile and cable 
TV networks to diversify into new services, improving the 
attractiveness of their overall offerings. 

Meanwhile, the drive to deploy broadband networks 
and to extend digital services to underserved constituencies �
domestically and globally � has helped spur the creation of 
new telecommunication markets and led to strong growth 
in services worldwide. As noted in Chapter 1, there are now 
more than 2.7 billion fixed and mobile subscribers (1.185 bil-
lion fixed and 1.484 billion mobile users). There were only 
630 million fixed and mobile users as recently as 1993. More-
over, the ICT sector in 2003 was valued at USD 1.1 trillion. 
Convergence is affecting a much larger sector of the global 
economy than ever before. 

5.2.2  Defining Convergence 

There is a widespread recognition that a phenomenon 
called �convergence� is taking place � as described in the previ-
ous subsection. But there is no universal definition of the term 
convergence. This is largely due to the fact that the process has 
multiple dimensions. Convergence is simultaneously a techno-
logical, market and regulatory trend. 

Convergence is commonly thought of as the use of a 
single technology to provide various services. So the term can 
refer to the provision of text, data, images, voice and video 
over a single transmission platform. But convergence may also 
mean the combination and integration of previously separate 
end-user equipment, such as telephones, televisions and per-
sonal computers, into a single device. 

That�s not all, however. Convergence can also refer 
to consumers� perceptions that one service is substitutable 
for another. For example, regulators around the world have 
noted the consumer trend of substituting mobile phones for 
fixed-line phones. This is sometimes called �fixed-mobile 
convergence�. Then again, convergence also can denote certain 
regulatory trends, such as the creation of �converged� regula-
tory bodies responsible for telecommunications, information 
technologies and broadcasting. This issue of Trends, for exam-
ple, will refer to licensing regimes that embrace a variety of dif-
ferent service authorizations as �converged� licensing regimes. 

The different aspects of convergence are highlighted in 
Figure 5.1, below. In this visual representation, the various 
circles illustrate different but allied trends that all come under 

the general rubric of convergence. They can be described as 
follows:
• Circle A � Service provider convergence. Multiple types of 

providers develop capabilities to offer a service that previ-
ously could be offered only by one type of provider (e.g., 
cable TV system operators employ VoIP to offer voice 
telephony).

• Circle B � Terminal equipment convergence. Integrated 
customer premises equipment (CPE) is developed and 
marketed to allow end users to receive a variety of serv-
ices that previously required separate terminals (e.g., use 
of a PC to receive broadcast content over the Internet, 
or development of a 3G mobile handset to make cellular 
voice calls and access the Internet).

• Circle C � Convergence of modes of delivery. This illustrates 
the convergence of transmission platforms (or delivery 
modes), allowing the use of various last-mile technologies 
to offer a variety of ICT services (e.g., using DSL, cable 
modem or satellite platforms to provide Internet access).

• Circle D � Market-related convergence. This refers to the 
merging of previously separate market segments into a 
combined market for substitutable services. This aspect of 
convergence can be seen when previously non-competing 
entities (for example, cable TV and telephone companies) 
enter each other�s markets. It is also manifest in various 
service providers� bundling of diverse services in so-called 

�triple play� packages that include fixed-line and mobile 
voice, Internet access and cable TV programming in one 
monthly price package. Finally, entities may converge lit-
erally, through mergers and acquisitions. 

Clearly, these different aspects of convergence are related 
and, increasingly, overlap. In particular, Circle A and Circle C 
may well represent essentially the same trend, seen from dif-
ferent perspectives (diversification of the services offered by 
each type of service provider versus diversification of platforms 
to provide a given service). As time goes on, the separate circles 
may slip out of focus and begin to merge into one circle. That 
is, the separate aspects of convergence will be seen holistically, 
as parts of the same phenomenon.

In any case, for consumers, convergence holds the 
promise of allowing them to use a single terminal or elec-
tronic device to access any desired information available on 
any network without limitation. Gone would be the current 
compartmentalization of network access technologies, terminal 
compatibility issues and conflicting technical standards. This 
vision of a fully unified information access environment does 
not yet exist in reality, of course. But forward-thinking policy-
makers and regulators are already attempting to re-define the 
scope of traditional service-specific licences to address all the 
aspects of convergence discussed in this section. 

5.2.3   Sources of Convergence

5.2.3.1  Technological Drivers

What are the driving sources of convergence? The answer 
can be found partly in a series of technological innovations that 
have dramatically changed the ICT sector. These include:
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Box 5.1:  Convergence: A Rose by Any Other Name. . .

The term convergence can have the following meanings:

1. Integration of customer terminal equipment or access devices such as the telephone, television and personal 
 computer.

2. Provision of various communication services like text, data, image, voice and video over an existing infrastructure.

3. Use of a single transmission technology to offer various services.

4. The provision of the same, or substitutable, service by a variety of different types of providers (e.g., data over cable TV, 
telephone, or even electrical power networks).

5. Substitution of mobile service for fixed service, creating a converged voice service market.

6. Authorization to provide different services under a single licence.

Figure 5.1:  Different Aspects of Convergence
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• Increased bandwidth capabilities

• Advanced software and intelligence embedded in net-
works and equipment

• The increasing use of IP technology. 

Most importantly, the digitization of various forms of 
communications has enabled ICT infrastructure owners to 
provide voice, data and broadcasting (including video down-
loads) over multiple types of networks. 

5.2.3.2  Market Drivers

Technological evolution is not the only source of conver-
gence. As competition increased in basic voice service markets 
over the past decade, operators naturally sought new ways to 
generate revenue. Sector reforms allowed local telephone net-
work operators to expand into domestic and international long 
distance services. Some entered the markets for Internet access 
or backbone network provision. Many invested in overseas 
operations.

Today, convergence is providing even more new busi-
ness opportunities. Incumbent fixed-line operators often face 
declining customer bases as some consumers abandon their 
fixed lines in favour of mobile phones. These incumbents 
are increasingly looking for new services and applications to 
tap new revenue streams. Technologies like DSL allow them 
to upgrade their existing plant to bring video downloads and 
TV broadcasts to their customers via the Internet. New market 
entrants also can offer a full range of IP-enabled services and 
increase their likelihood of market survival. So the need to 
diversify and attract new customers is prompting all kinds of 
service providers to march into converging markets. 

 5.2.3.3  Policy Drivers 

In some countries, policy-makers have facilitated conver-
gence by encouraging the shared use of a common backbone 
network for a variety of services. This evolution in policy 
resulted from market entry and competition, shifting emphasis 
from building backbone capacity to buying or leasing it where 
it already exists � at least in the initial phase of sector reform. 
The goal is to reduce infrastructure costs. 

Governments have begun to facilitate and even require 
some types of infrastructure sharing. In Malaysia, for example, 
a willingness to share infrastructure was one of the criteria in 
evaluating bids for 3G licences.2 The proposed rules for allo-
cating and assigning 3G spectrum in the Philippines also call 
for the sharing of 3G networks and facilities where there is 
insufficient market demand for multiple 3G network opera-
tors.3 Similarly, some countries have mandated the unbundling 
of the local loop and have regulated access to dark fibre in 
order to facilitate services-based competition. 

5.3 The Impact of Convergence on Licensing
Practices

5.3.1  Recognizing the Need for Flexibility

The continual technological advancements and market 
developments of recent years have necessitated a simultane-
ous evolution of licensing processes to ensure that they remain 
relevant and beneficial. Without revision or updating, licens-
ing regimes can become obstacles to full development of ICT 
markets. Preserving unnecessary, onerous and complicated 
licensing requirements can cause regulatory bottlenecks. Fur-
thermore, outdated and irrelevant licensing classifications can 
hinder the development of technologies and services, leading 
to under-utilization of network potential. 

Licensing classifications based on specific types of tech-
nologies can foreclose the introduction of alternative new 
technologies that can be used to provide the same or similar 
services. Technology-specific licences prevent network opera-
tors from choosing the most optimal technology, limiting 
participation in the market of all types of entrepreneurs, big 
and small.

As commercial innovation and technological change accel-
erate, it becomes difficult or even impossible for governments 
to adapt their licensing regimes rapidly enough to keep pace. 
Policy-makers and regulators are unlikely to correctly forecast 
every future technological and market development. So a key 
component of any plan to revise licensing regimes may well be 
a strategy to take into account ongoing convergence. 

Although future technological developments are dif-
ficult to anticipate, it is clear that technological advances will 
continue to enhance operators� ability to provide services that 
were never mentioned or authorized in their service-specific 
licences. Truncating the number of services that an operator 
can offer flies in the face of most countries� telecommuni-
cation objectives. Most governments seek to grow networks 
and expand services, not impose barriers to such growth and 
expansion. Similarly, policy-makers usually want their tele-
communication sectors to produce the highest-quality services 
at the lowest possible prices. These goals are most quickly and 
easily achieved in vibrant, competitive markets, with more 
service providers � not fewer. Many experts agree that the 
objective of a forward-looking regulator should be to encour-
age free growth of new applications and services, taking advan-
tage of technological innovation wherever possible. A flexible 
licensing regime can help make this a reality.

A more flexible authorization regime can also head off 
political and legal disputes that inevitably result when differ-
ent classes of operators claim inequities in the service-specific 
or technology-specific licences that apply to them. When the 
details in such licences are spelled out, they commonly vary 
from one set of licences to another, creating a virtual breeding 
ground of litigation from one aggrieved party or another. For 
this reason, a growing number of countries are re-examining 
their compartmentalized licensing classifications and giving 
operators the flexibility to provide any or all kinds of services 
under a single �umbrella� or �converged� licence. 
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Convergence, of course, requires changes in a whole host 
of regulatory practices and principles � not just in licensing 
(See Box 5.3). A discussion of the full range of policy and regu-
latory implications of convergence is beyond the scope of this 
report. But some key issues are identified below, and they are 
further discussed in Chapter 7. 

5.3.2  Adopting a New Licensing Framework 

As described above, the need to move from a service-spe-
cific licensing regime to a new, more flexible framework is 
becoming apparent to many licensing authorities. The ques-
tion is just what kind of framework they should adopt that will 
allow them to regulate market entry and maintain regulatory 
oversight in this era of convergence. 

The threshold issue to address is whether ICT services 
will continue to be licensed at all, or whether some services 
can be left unlicensed or subject only to notification or reg-
istration requirements. Countries may decide to de-license all 
services, allowing network operators and service providers to 
operate under only a general authorization (as in the EU) or 
with a simple notification procedure, as in Japan (for certain 
kinds of services). 

In moving to a converged licensing framework, regulators 
may want to achieve a technologically neutral and service-neu-
tral framework. And, at first glance, it might seem that this goal 
would lead regulators to treat all service providers identically. 
But policy-makers and regulators often see a continuing need 
to make certain distinctions among services or service provid-
ers to promote the overall goal of increased access to ICTs. For 
example, countries with low ICT penetration rates may wish 
to identify a class of small, entrepreneurial ICT operators that 
could provide much-needed services in remote rural areas 
without facing the kinds of regulatory obligations placed on 
larger service providers. So governments may wish to apply 
different regulatory treatment in different circumstances, per-
haps exempting rural operators from licensing requirements or 
mandating only a general authorization or notification. 

When policy-makers and regulators want to continue 
making distinctions � even within the context of a converged 
licensing framework � the most common approach has been 
to distinguish between facilities-based operators and service-
based operators that lease or rent infrastructure. This approach 
has been followed in Malaysia and Singapore. Countries may 
also wish to place a higher level of regulatory oversight on 
operators that control access to essential facilities, such as local 
loops. This is the EU approach. There, operators deemed to 

Box 5.2:  Main Drivers of Convergence

There are several key drivers of convergence in most markets:

i) Developments in IT, high-speed electronics, software control, and multimedia technologies.

ii) The shift from circuit-switched to packet-switched networks.

iii) Development and availability of �open� platform-based equipment, enhancing the scope of value addition by users.

iv) Utilization of the same platform and equipment to deliver a variety of services.

v) The ability to upgrade equipment for multiple uses.

vi) Increasing competition driving optimal use of existing infrastructure to provide multiple services.

vii) Market-related developments such as bundling of services, flat-rate price packages and fixed-mobile tariff conver-
gence.

viii) Avoiding duplication of efforts and investments.

ix) User aspirations for a single device to access all information from all networks.

x) A common policy for computers, telecommunications and broadcasting. 

Box 5.3:  Principles for a Converged Environment

There are several key regulatory principles that apply in establishing a framework for convergence:

• The regulatory framework should be balanced, clear, consistent, predictable, comprehensive and transparent.

• It should ensure consistent regulatory treatment of essentially similar services.

• It should be technology- and platform-neutral (non-discriminatory).

• It should be pro-competitive.

• It should be flexible enough to adapt to new developments (in technologies and services) and to reflect the different 
perspectives of both providers and consumers. 

Source:  ITU Trends in Telecommunication Reform 1999: Convergence and Regulation.
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have significant market power in a given market may be subject 
to additional regulatory oversight, at least until competition in 
that market has matured. 

5.3.3  Convergence and Competition

Another important implication of adopting a converged 
licensing framework is the potential for generating increased 
competition in the telecommunication and ICT sectors. Con-
vergence gives rise to greater competition from several sources, 
both within the telecommunication industry and outside it. 
Policy-makers and regulators designing the terms and condi-
tions of any new licensing or authorization regime will likely 
try to maximize the ability of participants in allied markets to 
enter into and compete in telecommunication markets. For 
example, policies could be altered to help small cable TV com-
panies enter into voice telephony markets via VoIP. 

Countries reluctant to open all services to competition 
will likely conclude that adopting a converged licensing process 
is not appropriate for their markets. At the very least, they will 
recognize that moving to a converged licensing framework will 
inevitably lead to disputes if, at the same time, policy-makers 
and regulators seek to protect certain operators from competi-
tion. While countries may succeed in introducing competition 
in the absence of a converged licensing framework, they will 
likely be unable to introduce a converged authorization regime 
without also simultaneously introducing competition. 

5.3.4  Non-Licensing Issues

Countries moving to a converged licensing framework 
may decide to adopt a generic, �one size fits all� licence that 
covers all ICT service providers. Or they may continue the 
practice of service-specific licensing for some key services, in 
combination with more generic licences. Finland, for example, 
requires an individual licence only for operation of mobile 
networks and digital broadcast networks. Other public tele-
communication operators need only file a notification with the 
regulator. 

Alternatively, countries may move away from licences 
altogether, opting to replace them with a system of general 
authorizations or notifications. To the extent that more generic 
licensing instruments and general authorizations are used, 
regulators will find it necessary to create a set of stand-alone 
regulations that apply to all ICT service providers. Regulators 
will still need to enforce standards and requirements for inter-
connection, quality of service and universal service � require-
ments that were previously embedded in licences.

At the same time, transitioning to a converged licensing 
model provides an opportunity to review many regulatory 
requirements that exist apart from licence conditions. Policy-
makers may wish to ensure that the overall regulatory environ-
ment complements and facilitates the flexibility conferred by 
the new licences. In short, it does little good to eliminate regu-
latory barriers inherent in service-specific licences if the same 
or similar regulatory barriers still exist in the separate rules that 
continue to govern the industry. 

The terms and conditions of interconnection under a 
converged licensing regime may need particular review. In 
many cases, existing rules call for negotiated interconnection 
agreements between network operators. That may have been 
sufficient before convergence, but regulators may find they 
need to lay down broad principles to ensure mandatory and 
non-discriminatory interconnection among different types 
of service providers. For example, in India the regulator has 
issued a regulation that requires operators with significant 
market power to publish a reference interconnection offer 
(Reference Interconnect Offer � RIO).4

Likewise, convergence may hasten the process of tariff 
re-balancing, if this has not yet occurred. Tariff regulation 
becomes exceedingly difficult in a converged environment 
because of the increased competition among service providers 
that offer either identical or substitutable services. Regulating 
prices stringently may create major disincentives for growth 
and may threaten operators� ability to leapfrog to more cost-
effective provision of technologies and services. 

The transition path and the extent of work required for 
different countries to convert to a converged licensing regime 
will vary, depending on the existing licensing terms and con-
ditions and the nature of the legacy network and contractual 
conditions. These transition issues in implementing a con-
verged licensing regime � particularly the constraints imposed 
by legacy conditions of the current regulatory framework � are 
discussed more fully in Chapter 7. 

5.4 Converged Licensing Options

The first part of this chapter has addressed the reasons 
why countries are moving to a converged licensing or authori-
zation framework. The chapter will now turn to exploring the 
range of options governments can choose from in designing 
these new licensing regimes. One of the key goals in moving 
to a converged licensing framework is to achieve technology 
neutrality. When traditional licences limit the use of certain 
technologies by licence-holders, it can artificially constrain 
licensees from bringing the benefits of new, alternative tech-
nologies to the telecommunication sector. Mandating the use 
of a given technology can also result in unanticipated results 
if that technology underperforms or is not harmonized with 
technologies used in other countries. 

5.4.1  Technology Neutrality

5.4.1.1  Defining Technology-Neutral Licensing 

Although the term technology neutrality is often used in 
conjunction with converged licensing regimes, it is not always 
clear what it means. The term is intended to convey that the 
licensee retains the ability to choose which technology and 
equipment it will use to provide the licensed service. So, for 
example, a rural universal access project that subsidizes pay-
phone service can be considered technology-neutral if the 
operator is left to choose which technology or architecture is 
economically optimal to deliver the service. That choice could 
result in a VSAT system, use of a mobile cellular architecture 
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or spectrum, or a fibre network � or, in fact, a combination of 
all those approaches. 

Yet technology-neutral licensing is not necessarily syn-
onymous with a single, umbrella licence that covers all ICT 
services. A technology-neutral licence could well be serv-
ice-specific. In the universal access example sited above, for 
example, the authorization could mandate the provision of 
basic voice service over payphones, even while remaining 
neutral with regard to network technology. Perhaps the best 
example of technology neutrality without service neutrality is 
when a government issues mobile service licences but allows 
the operators to choose whether to employ GSM or CDMA 
technology. 

A technology-neutral licensing regime provides a fair 
and predictable regulatory regime flexible enough to embrace 
technological and market developments. Many countries �
including Australia, Bangladesh, the EU member states, India, 
Jamaica, and Malaysia � have adopted technology-neutral 
licensing regimes.

5.4.1.2 Technology Neutrality and Spectrum

In some cases, however, a technology-neutral licensing 
regime runs into dissonance when it comes to assigning spec-
trum. The EU, for example, has only allocated certain spec-
trum bands for 3G services. But spectrum allocation does not 
always have to limit technology choices. Bangladesh, for exam-
ple, allows mobile operators to use AMPS, GSM or CDMA 
technology, depending upon the availability of spectrum.

In many countries, however, the choice of technology for 
wireless services is heavily dependent on the spectrum assigned 
to the operator. Traditional spectrum management practices 
involve defining or restricting the scope of technology opera-
tors may use. In some countries, the preferred choice of tech-
nology is specified in the licence, precluding operators from 
taking advantage of technological advancements.

The roots of these spectrum practices lie in ITU�s proc-
ess of international allocation of spectrum for certain services, 
such as IMT-2000. Equipment manufacturers take their cues 
from ITU�s global allocations, determining to a large extent 
what technologies and equipment will be available around 
the world for any given service. There are exceptions, of 
course. Sometimes � if demand is great enough � manufac-
turers will develop wireless equipment to operate in several 
frequency bands, including those that depart from global allo-
cations. For example, mobile service operators in the Repub-
lic of Korea upgraded their systems to IMT-2000 using the 
1750-1780 MHz band, paired with the 1840-1870 MHz band, 
which were outside the bands allocated by ITU to IMT-2000 
services.

In India, the spectrum assigned for the country�s initial 
cellular mobile licences was granted on a technology-spe-
cific basis, requiring the use of GSM technology. Operators 
licensed as fixed-service operators, however, were permitted 
to offer �limited mobility� services, using wireless local loop 
CDMA technology. To consistently address the issues aris-
ing from technological and market developments, the Indian 
government implemented a �unified access licensing regime�, 

allowing licensees to offer both fixed and cellular mobile serv-
ices. This also helped in addressing certain industry complaints 
relating to various licences. This effectively enabled operators 
to use either GSM or CDMA technology. Further information 
on India�s licensing regime is discussed in Section 5.5 while 
the topic of technology neutrality and spectrum is discussed 
further in Chapter 6. 

5.4.2   Service-Neutral Licensing 

As discussed above, the effectiveness of technology-neu-
tral licensing approaches can be limited, not only by spectrum 
allocation practices but also by licences that require operators 
to offer specific services. It is not surprising, then, that in 
addition to experimenting with technology neutrality, gov-
ernments are increasingly moving to service-neutral licensing. 
This allows licence-holders to take cues from the market as to 
which services are most in demand or most cost-effective. A 
generic licence then empowers operators to offer a variety of 
different services and applications, tailored to fluctuations in 
market demand.

For purposes of this publication, the term converged licens-
ing encompasses both service-neutral and technology-neutral 
licensing. Converged licensing frameworks increase the scope 
of applications and services that any operator can provide, 
using its choice of technologies. 

A variety of such converged regimes have been imple-
mented around the world. As noted in the EU�s Authorization 
Directive, �Convergence between different electronic commu-
nications networks and services and their technologies requires 
the establishment of an authorization system covering all com-
parable services in a similar way regardless of technology�.5 

Converged licensing may be based on the goal of using 
a single regulatory instrument to authorize all services, such 
as in use in Australia, Japan and Singapore. Other licensing 
frameworks � such as those in Malaysia and Mauritius � may 
require a service provider to obtain multiple licences � for 
spectrum, numbering and service provision, for example � to 
offer a single service. 

Under Malaysia�s converged licensing regime, for exam-
ple, more than one licence is required to offer telephony 
services, depending upon whether the service provider owns 
its network and what type of services are being provided. In 
Malaysia, there are four categories of licenses:

(1)  Network Facilities Providers

(2) Network Service Providers

(3) Application Service Providers

(4) Content Application Service Providers.

The services falling under these categories are further 
subdivided into individual, class and exempt services. A serv-
ice provider that owns its own network must still obtain three 
licences, for example, to be able to offer mobile services to the 
public. These include: (a) a Network Facilities Provider licence, 
(b) a Network Service Provider licence and (c) an Application 
Service Provider licence. 
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 Whatever converged licensing model is adopted, it is 
important that the new licensing framework not boost the 
licence fees levied on operators. Policy-makers can avoid this 
by creating class licences or automatic authorization categories 
that are not subject to non-recurring or annual licence fees. 
Indeed, implementation of service-neutral licensing in many 
countries has gone along with a drive to lower market entry 
barriers and reduce fees. In Australia, the EU and Japan, for 
example, market-entry requirements have been reduced. 
Operators now need only a general authorization and pay a 
small, one-time licence fee. 

As this section has shown, converged licensing regimes 
may vary from nearly complete de-licensing to the four-tiered 
licensing regime of Malaysia. Many converged licensing 
regimes are hierarchical � some operators face more regula-
tory oversight than others. This may be necessary to ensure 
that network operators make essential facilities available to 
new market entrants, for example. Lesser regulatory scrutiny 
can be applied to small entrepreneurs seeking to provide much-
needed services in rural and under-served areas. Various forms 
of converged licensing regimes are shown in Table 5.1. Some 
of these examples have been discussed in Chapter 3. 

Whatever approach is taken, most converged licensing 
frameworks share a common set of goals or objectives (See 
Box 5.4). 

Nevertheless, policy-makers may find that some of these 
various objectives conflict with one another. For example, the 
goal of easing market entry may conflict with the objective of 
ensuring a level playing field between incumbents and new 
market entrants. Such a conflict may be the natural outgrowth 
of diverse legacy licensing conditions and policy concerns. One 
way to address such inconsistencies is to phase in the desired 
licensing regime, reducing the impact of any conflicting objec-
tives during the transition period. Faster growth of the ICT 
sector will also provide greater policy manoeuverability. In 
other words, growth in the total number of ICT subscribers, 
coupled with increased operator revenues, will help to build 
support for policy changes from consumers, service providers 
and investors. 

5.5  Case Study: India�s Unified Licensing Regime

5.5.1  India�s Traditional Approach
To explore how countries are grappling with convergence, 

it may be useful to examine in detail how one country, India, is 
altering its licensing system. Like many other countries, India 
has issued a variety of service-specific licences over the past 
few years, for a variety of geographic service areas. One of the 
best-known geographic service areas is the �circle�. Each circle 
is roughly coterminous with one of India�s states. 

India has a variety of geographic licensing areas. Circles 
or similar service areas were used to license basic fixed, cel-
lular mobile and �unified access� services (UAS). The unified 
access service licence (UASL) gives the licensee freedom to 
offer both fixed and mobile services using any technology. In 
contrast with these regional licensing areas, national long dis-

tance (NLD) service providers (which carry domestic traffic 
between circles) and international long distance (ILD) service 
providers are licensed on a nationwide basis. Other services, 
such as radio-paging, are licensed either on a city or circle basis. 
Internet services are licensed on a national, circle-wide and 
regional basis. 

In the existing, service-specific licensing regime, non-
recurring licence fees or entry fees have depended on what 
type of service and service area the licence covers. The 
fees for different services vary from zero to approximately 
USD 40 million. Bidding processes decided the fee for cel-
lular mobile service operators and for the first six basic service 
licences. The non-recurring licence fees for remaining tele-
communication services (including basic services licensed after 
adoption of the 1999 National Telecom Policy) were set by 
the government, based upon recommendations made by the 
Telecom Regulatory Authority of India (TRAI).

The main considerations for establishing these non-recur-
ring licence fees were the twin goals of promoting easy market 
entry while deterring entry of non-serious players. The licence 
fees for cellular, basic and UASL operators included charges 
for spectrum, numbers and rights-of-way. The present level of 
annual licence fees paid by existing service providers (includ-
ing contributions to universal service obligations) can be up to 
15 per cent of adjusted gross revenues. The rollout obligations 
prescribed in the existing licences also vary from service to 
service. Non-recurring and recurring licence fees under the 
current licensing framework are detailed in Table 5.2.

As this issue of Trends went to publication, TRAI had initi-
ated a process to introduce an �automatic� licensing regime for 
all telecommunication services. The goal was to encourage the 
growth of new applications and services, taking advantage of 
technological developments in the ICT sector. The other main 
objectives of the new licensing regime were to:
• ensure ease of market entry
• simplify licensing procedures 
• ensure flexibility and efficient utilization of resources
• encourage efficient small operators to cover niche areas 

(particularly rural and remote areas and other under-
served areas)

• foster a level competitive playing field
• ensure that existing operators would be �no worse off � 

than under the previous licensing regime. 

5.5.2  Phasing in a Unified Licensing 
Framework

On 27 October 2003, TRAI recommended implement-
ing a unified licensing regime in a two-stage process. First, 
the unified access regime for basic (fixed) and cellular services 
was established in November 2003. The next phase involved 
setting guidelines for a comprehensive, fully unified licensing 
regime for all services. 

Under the unified access licensing regime (phase one), 
a licencee is free to offer both fixed and mobile service using 
any technology. Previously, cellular mobile operators had to 
use GSM technology. Basic Service Operators (BSOs) could 
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deploy a copper network and/or CDMA technology to provide 
�limited mobility� local loop services within a small area of 
their circle. 

TRAI then began working on implementation of the next 
stage: defining the guidelines and rules for the comprehensive 
framework, to be known as the Unified Licensing Regime 
(ULR). The regulator issued draft ULR recommendations on 
6 August 2004, following a consultation process that featured 
two proposal papers.6 The salient features of the draft recom-
mendations are described in Box 5.5.

The features of the proposed new regime are summarized 
in Table 5.3. Based on the comments received during the 
consultation process, and on the regulator�s own analysis, the 
final recommendations were being drawn up as this report was 
being prepared for publication.7

5.6  Treatment of Scarce Resources 

In discussing technology- and service-neutral licensing, 
it is impossible to overlook the issues posed by use of scarce 
service inputs, such as spectrum or numbering resources. 
Licensing authorities commonly de-link radio spectrum licens-
ing from converged licensing of services, making them sepa-
rate processes.

Spectrum scarcity is the main justification policy-makers 
and regulators use to restrict the number of market entrants. 
Assigning spectrum bands in a technology-specific manner 
may hamper growth in the sector, especially in developing 
markets. Countries are therefore adopting technology-neutral 
spectrum allocation and assignment practices. 

Australia introduced a new form of technology-neutral 
spectrum licence in its 1992 Radiocommunications Act.8 The 
spectrum licences, issued for the first time in 1997, give licen-
sees a tradable, technology-neutral spectrum access right for a 
fixed, non-renewable term. Instead of authorizing the use of a 

Table 5.1:  Converged Licensing Around the World 
Selected countries

1  See endnote 5 for Directive 2002/20/EC of the European Parliament and the Council of 7 March 2002 on the authorization of electronic communications 
networks and services. The directive is also available at: http://europa.eu.int/information_society/topics/telecoms/regulatory/new_rf/index_en.htm. It requires 
all 25 European Union Member States to implement a general authorization regime applicable to all electronic communications. The 2002 Directive was being 
implemented throughout the EU at the time of the publication of this report. 

2  Kenya and Tanzania are in the process of introducing a converged licensing regime. For more information on Tanzania�s proposed licensing regime, see http:
//www.itu.int/ITU-D/treg/Case_Studies/Index.html 

3  More information on Uganda�s licensing regime is available at: http://www.itu.int/ITU-D/treg/Case_Studies/Index.html

Box 5.4:  Objectives of Converged Licensing Regimes

The key objectives of a converged licensing or authorization regime are as follows:

• Encourage the growth of new applications and services.

• Simplify existing licensing procedures to ease market entry and operations. 

• Create a set of stand-alone regulations so that issues such as interconnection, quality of service, universal access/service, 
and spectrum and number allocations can be addressed comprehensively.

• Ensure regulatory flexibility to address market and technological developments.

• Ensure efficient utilization of network resources, so that individual networks may be used to provide a broad range of 
ICT services.

• Encourage market entry by a full range of operators, including large scale and micro entrepreneurs. 

• Ensure that the transition to a converged licensing regime fosters a level playing field among all competitors. 
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Country Licensing regime
Australia Carrier licence and carriage service providers

European Union1 General Authorization regime

India UniÞ ed licensing 
Japan Simple registration/notiÞ cation
Kenya, Malaysia, Mauritius, Tanzania2 Converged licensing regime
Mali, Uganda3 Converged licence for national operators
Singapore Facility-based and service-based licensing



specific device, spectrum licences authorize the deployment of 
any device from any site within a given geographic space � pro-
vided that the device is compatible with the core conditions of 
the licence and the technical framework for the bands.

The Australian spectrum licences represent a new way 
to manage spectrum. Licensees have the flexibility to plan 
and deploy devices within their spectrum space. Licences are 
for a fixed term of up to 15 years. Within the bounds of the 
geographic space and the technical coordination framework, 
licensees are free to operate whatever type of communications 
service they choose, and to change that service in response 
to technical improvements or changes in consumer demand. 
The only requirement is that certain types of devices must 
be registered with the Australian Communications Authority 
(ACA) before they can be operated. Licensees can negotiate 
with others to buy and sell spectrum rights on the open market 
as the need arises, and they can authorize third parties to use 
their spectrum, as well. Spectrum licences can be aggregated 
or sub-divided to form new licences. Practices with regard to 
spectrum management in a converged licence framework are 
addressed further in Chapter 6.

5.7  Conclusion 

The convergence of ICT markets and technologies is a 
reality that is forcing realignment of the industry and govern-
ment policies. Technological developments are blurring the 
boundaries between different wire-line and wireless transmis-

sion technologies. Many types of ICT services are now offered 
on competing types of networks. Convergence is shaping the 
future of communications.

To fully reap the benefits of convergence, policy-makers 
and regulators are increasingly moving to a converged licens-
ing framework to facilitate growth in the ICT sector. They 
have realized that imposing strict policy and regulatory con-
straints will only impede growth. And the greater the amount 
of convergence, the more that growth may be hindered by 
outdated rules and arbitrary regulatory distinctions. 

Interestingly, technological and market forces � which 
initially created the conditions for opening telecommunication 
markets to competition through service-specific licenses � are 
now inexorably leading to converged licensing regimes. Con-
vergence is at the same time a technological, market and regu-
latory trend. 

In the present era, it is imperative to adopt a licensing 
regime that supports and accommodates convergence and is 
robust enough to cope with technological change. There are 
several issues that need to be addressed, however, before such 
a licensing regime can be successfully implemented. The move 
to converged, technology-neutral and service-neutral licensing 
cannot be accomplished without resolving issues that crop up 
in migration from existing licensing models. Though tech-
nology neutrality is a legitimate consideration in policy and 
regulatory deliberations, care should be taken also to address 
broader pro-competitive objectives, as discussed earlier. 

Table 5.2:  Non-recurring and Annual Licence Fees in India

Type of licence Non-recurring fee
Annual licence fee 

(in terms of % of AGR1)

Cellular Mobile Different for each service area 
(based on bidding) 10, 8, 6 or 5% (depending upon the 

type of service area)Basic Services  Different for each circle

UniÞ ed Access Service Different for each service area
National Long Distance INR* 1 billion (USD 21.3 million) 15%
International Long Distance INR 0.25 billion (USD 5.3 million) 15%
Global Mobile Personal Communications by 
Satellite

INR 10 million (USD 0.21 million) 10%

VSAT INR 3 million ( USD 0.06 million) 10%
Infrastructure Providers Cat. II None 6%
Radio Paging Service Providers Please see note below** 5%
Public Mobile Radio Trunked Service None 5%
Internet Service Providers INR 1 (USD 0.02) 0%
Infrastructure Providers Cat. I None 0%

1 AGR = Adjusted Gross Revenue.

* Indian rupees.
**  Entry fee of Radio Paging Service Providers will be based on date of migration to revenue sharing regime. 
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Box 5.5:  Types of Converged Licences in India 

The proposed framework of India�s Unified Licensing Regime includes three categories of licences: 

• Unified licence � All public networks, including switched networks � irrespective of media and technology � capable 
of offering voice and/or non-voice (data services), including Internet telephony, would be covered under this category. 
This includes fixed copper, cable TV and wireless networks, including cellular mobile and wireless local loop (mobility) 
networks. A unified licence implies that a customer can get all types of telecom services from a unified licence operator, 
technology permitting. These services would include telephony, Internet, broadband, cable TV, direct to home (DTH) 
and radio broadcasting. Moreover, it incorporates authorizations provided for in the other two licences.

• Class licence � All services (including satellite services) that do not offer two-way connectivity with public networks 
would be covered under a class licence. This category excludes radio paging and public mobile radio trunked services 
(PMRTS) but includes �niche operators� � a concept developed to improve penetration and competition in under-served 
areas. Short Distance Charging Areas (SDCA) in which rural teledensity (based on fixed-line subscribers) is below 1 per 
cent have been identified as operating areas for niche operators.1 Niche operators would be permitted to offer fixed tele-
communication services, including multimedia services, only in these SDCAs. But these operators would be permitted 
to use fixed wireless networks. This definition of niche operators will be reviewed depending on market conditions and 
development of various technologies and applications.

• Licensing through authorization � This category would cover service provision, including provision of passive infra-
structure and bandwidth services. It would also cover radio paging, PMRTS and Internet services, including Internet 
telephony (which is currently restricted).2

The new licensing regime would enable a unified licensee to provide any or all telecommunication services by acquiring a 
single licence. But the framework would be hierarchical in nature, meaning that greater regulatory burdens would be placed on 
the unified licensees. Other proposed provisions are as follows:

• The amount of the upfront licence fee for a unified licence would decrease to INR 3 million (USD 60,000) by the fifth 
year.

• The new licensing regime would impose no restriction on VoIP telephony or other IP-enabled services, provided they 
are offered by operators with a unified licence that have duly paid all required registration charges. 

• Migration to the unified licences would be optional for the initial five years, after which it would be mandatory for all 
telecommunication operators. All new service providers would be under the new regime. 

• Resale would not be permitted at this stage. 

1 Each telecom circle is divided into few Long Distance Charging Areas (LDCA) which are further sub-divided into several Short Distance Charging Areas 
(SDCA).

2  Certain kinds of Internet telephony will only require an authorization. Currently, licensed operators, within their existing licensing arrangements, may offer 
Internet telephony using one of the following means: PC-to-PC and SIP device-to-SIP device from anywhere to anywhere, and PC-to-phone (where the 
phone is located outside of India). The proposed Unified Licensing Regime would allow these kinds of Internet telephony through an authorization process. 
Other kinds of Internet telephony, such as phone-to-phone Internet telephony, would require the operator to hold a unified licence. 
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Table 5.3:  TRAI�s Proposed UniÞ ed Licensing Regime at a Glance

Licensing 
category Types of service

Registration 
charge

(Non-recurring 
fee)

Licence fee Bank
guarantees

Service 
area

Rollout
obligations

UniÞ ed licence All 
telecommunication 
services including 
basic, cellular, 
uniÞ ed access 
service, NLD, 
ILD, GMPCS, 
broadcasting 
services, Internet 
telephony, etc., 
and all services 
covered under 
class licence and 

�licensing through 
authorization�.

Registration charge 
shall be INR 1.07 
billion (USD 22.8 
million) plus a 
function of BSOs 
(entered in/after 
2001) entry fee 
depending on the 
service area(s)/
circle(s) where the 
uniÞ ed licensee 
wishes to offer 
access services. **

INR 1.07 billion 
(USD 22.8 million) 
is the discounted 
value of NLD + ILD 
entry fee. The total 
registration charge 
shall be gradually 
reduced from the 
recommended level 
to INR 3 million 
(USD 0.06 million) 
after Þ ve years.

Same as class 
licence.

Performance bank 
guarantee (PBG) 
for uniÞ ed licence 
will be as per 
UASL. For NLD/
ILD operators and 
UASLs who do 
not migrate to the 
UniÞ ed Licensing 
Regime, the 
existing PBG shall 
continue.

National 
level or circle 
level (same 
as in UASL 
regime).

For access 
services: UASL 
rollout obligations.

For national long 
distance services, 
the licensee 
shall make an 
arrangement to 
pick up/hand over 
long distance 
trafÞ c of its 
subscribers in all 
service areas. Inter-
service area trafÞ c 
could be handed 
over/picked up at 
the choice of the 
uniÞ ed licensee/
NLD operator 
either at a central 
location or LDCA. 
The trafÞ c could 
also be handed 
over/picked up at 
SDCA level with 
the mutual consent 
of interconnecting 
service providers. 

For ILD services, 
existing rollout 
obligations would 
continue.

Licensing 
through 
authorization

IP-I, IP-II, radio 
paging, PMRTS and 
Internet services 
(along with existing 
restricted Internet 
telephony).

none none none National 
level or circle 
level (same 
as in UASL 
regime).

none

Class licence Services covered 
under �licensing 
through 
authorization�, 
VSAT services, 
niche operators*.

none 6% of Adjusted 
Gross Revenue 
(AGR), i.e. 
contribution 
to USF (5%) + 
administrative costs 
(1%). As the sector 
revenues grow, the 
percentages will 
be reviewed for 
downward revision.

none National 
level or circle 
level (same 
as in UASL 
regime).
For niche 
operators, 
service area 
would be at 
SDCA level.

none

Stand alone
broadcasting
and cable 

Broadcasting and 
cable service

As at present As at present As at present As at present As at present

*  Niche operators would be allowed in SDCAs where fixed rural teledensity is below 1%. Niche operators shall be permitted to offer fixed telecommunication 
services including multimedia services only in these SDCAs. These operators shall, however, be permitted to use fixed wireless networks.

** Integrated operators will not pay any registration charge (entry fee) for migration to the unified licencing regime.
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1 Introducing segmented competition protected government-owned incumbent operators from facing too much competition. Limiting competition was also 
seen to protect the value of government-owned operators slated for privatization. Service-specific licensing was also often viewed as a logical response to the 
state of technological development at the time, since different networks were technologically limited in the kind of services each could provide. 

2  �IMT-2000 Spectrum Awarded by MCMC�, 2 April 2003, at http://www.mcmc.gov.my 
3  �Draft of the Proposed Memorandum Circular on the Rules and Regulations on the Allocation and Assignment of 3G Radio Frequency Bands�, 24 September 

2004, at http://www.ntc.gov.ph 
4  A service provider may be deemed to have significant market power in India if it holds a share of 30 per cent of total activity in a licensed telecommunication 

service area.
5  The European Commission Directive 2002/20/EC of the European Parliament and the Council on the Authorization of electronic communications networks 

and services, available at: http://europa.eu.int/information_society/topics/telecoms/regulatory/new_rf/index_en.htm. A more in-depth discussion of how one 
EU country has implemented this directive can be found in Licensing in an Era of Liberalization and Convergence, Case Study: the Republic of Lithuania 2004 
(http://www.itu.int/ITU-D/treg/).

6  See http://www.trai.gov.in/consultation.htm 
7 Detailed draft recommendations have been placed on TRAI�s website at: http://www.trai.gov.in 
8  Available at http://www.aca.gov.au 
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CHAPTER 6

This chapter examines convergence and its relationship 
with radio spectrum management � in particular the practice 
of licensing spectrum in a technology-neutral and service-neu-
tral manner. It will examine innovative policies pioneered in 
several countries and what those policies� implications might 
be for developing countries. It is important to explore fully the 
argument that a spectrum management policy that allows flex-
ibility in the choice of services and technologies is the key to 
promoting innovative services and expanding access to ICTs in 
emerging economies. 

6.1  Background: Multi-Dimensional Licensing 
During the twentieth century, most countries tended to 

license telecommunication services along service, technology, 
geographic, temporal or spatial dimensions (see Table 6.1). 
This multi-dimensional licensing approach appealed to gov-
ernments, which were often intimately involved in providing 
telecommunication services themselves. A multi-dimensional 
licensing framework permitted them to maintain a highly 
prescriptive approach to managing telecommunications and 
related sectors. 

Many governments pursued policies that resulted in 
granting licences that spanned several of the dimensions 
shown in Table 6.1. As discussed in previous chapters, licences 
were often defined in terms of the specific service a licensee 
was authorized to provide (for example, cable TV, telephony 
or broadcasting). Licences were also closely linked to a par-
ticular technology used to provide that service. This granular 
approach led to licences for specific combinations of technolo-
gies and services, such as radio-paging operators, local fixed-
line telephone companies and cellular telephone companies. 

The legacy of multi-dimensional licensing has, in many 
cases, been a boon to competition. Specific licences were 
tailored to accommodate competitors� market entry, adding 
choices for consumers and introducing new, lifestyle-changing 
services, such as mobile telephony. This began as early as the 
1970s, when a few countries began to experiment with licences 
for competitive long distance service providers.

By the end of the 1990s, Internet-related technologies and 
innovative wireless services heralded a process of convergence 
that continues today (see Chapter 5). But convergence funda-

mentally challenges the efficacy of multi-dimensional licensing 
frameworks. Technological convergence, led by the profusion 
of IP-related technologies, is blurring the historical distinctions 
between services and technologies that were previously con-
ceived as separate. Different technological platforms are able to 
offer the same multi-media services, thus potentially widening 
the opportunity for competition to occur. To facilitate this new 
competition � which many governments want to see � policy-
makers and regulators will have to consider reforming their 
traditional, multi-dimensional licensing frameworks. They will 
likely adopt more service- and technology-neutral licensing 
that enables greater flexibility. 

Spectrum is at the heart of these types of policy considera-
tions. As a public resource, radio frequencies are a key input 
in the provision and operation not only of multiple commu-
nication services, but also other vital uses such as navigation, 
telemetry and security. The very public accessibility of spec-
trum is both its glory and the Achilles heel for governments. 
Uncoordinated access to spectrum can seriously devalue the 
resource. In the absence of regulatory oversight, uncoordinated 
spectrum use can lead to excessive interference and dramatic 
degradation in service quality.

For this reason, governments have traditionally closely 
managed spectrum. This management is exercised at a national 
level through detailed licensing regulations.1 Currently, the 
licensing frameworks in place in most countries remain highly 
multi-dimensional in character. Very often, the licences define 
the rules governing the types of services that can use certain 
frequencies and the technologies that can be deployed in those 
frequencies. The result is a licensing approach that, increas-
ingly, is too rigid for today�s environment.

The remainder of this chapter explores the implications 
of convergence for spectrum management, beginning in 
 Section 6.2 with an examination of the concept of neutrality. In 
Section 6.3, some important spectrum innovations are exam-
ined, because their introduction will increase the demand for 
neutral and more flexible licensing. 

Section 6.4 illustrates how some countries have already 
made the transition to more flexible spectrum management 
frameworks (the countries examined are Australia, Guatemala, 
New Zealand and the United Kingdom). The discussion of 
radio spectrum policies in these countries looks closely at their 

" Author: Chris Doyle, Warwick Business School, University of Warwick
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economic aspects, which are increasingly seen as important in 
moving towards more flexible licensing. Spectrum trading is 
discussed, along with spectrum pricing. 

Section 6.5 focuses on the case of 3G technologies, related 
advanced wireless services and spectrum management policy. 
The saga of 3G licensing demonstrates how flexibility can be 
desirable; examples from Singapore and the United States are 
presented. Section 6.6 looks at the different needs of develop-
ing countries and argues that the achievement of more flexible 
spectrum licensing regimes will provide benefits and enhanced 
prospects for broadband penetration. 

6.2 Spectrum and Licensing Neutrality

Neutrality, as discussed in Chapter 5, is a well-established 
concept in the broader telecommunication regulatory world. 
Because technologies and services are changing so rapidly, 
governments are advised to develop rules that do not depend 
on particular equipment standards or service types. To do so in 
today�s fast-paced technological universe may petrify industry 
into obsolescence, keeping it from evolving to meet the needs 
of the market. For example, regulations that are specific about 
2G mobile standards and services could hamper the introduc-
tion of 3G systems. 

It is important to consider the implications of applying 
neutrality to spectrum licensing. An extreme interpretation of 
a neutral licensing framework would permit any technology to 
be used in any frequency band, and allow the deployment of 
any service in any frequency band. Licensees could radically 
alter their current spectrum use and migrate it to entirely dif-
ferent uses whenever they liked. Rather than issuing individual 
licences, licensing authorities would establish a framework 
with general authorizations or no licences at all. To be sure, 
such a laissez-faire approach would constitute a radical depar-
ture from current licensing frameworks.2 Three interrelated 
factors, however, work against full neutrality:3 

• Interference � The physics of radio-wave propagation 
vary at different frequencies.4

• Economics � There are different economies of scale and 
coordination.

• Institutions � Full neutrality would be at odds with 
ITU�s Radio Regulations.

6.2.1  Interference

Interference between radio-based systems and users is 
a real concern, because it can significantly degrade services. 
Consider a hypothetical example of two radio services: �A� and 

�B�. Both are able to operate in the same frequency range. If a 
completely neutral, laissez-faire spectrum management regime 
were in place, A and B would likely operate in the same fre-
quency bands. The result of A and B simultaneously using the 
same frequencies could be interference that would degrade the 
provision of both services, harming end users. Even worse, the 
services might not exist at all. Potential investors, made aware 
of the likelihood of harmful interference, might take their 
capital elsewhere, and the networks might never be built.5 

This situation can be summed up in the phrase �trag-
edy of the commons� (See Section 2.3.2.7). As in the case of 
fishing in the world�s oceans, administrative procedures have 
been erected in many countries to ensure that the tragedy of 
the commons does not occur. This is achieved, in practice, 
through international coordination (see Section 6.2.3 below). 
At the national level, regulators enact strict rules, either in 
licences or regulatory codes, to control radio emissions, the 
types of services provided and the types of technologies that 
can be deployed.6 

Of course, radio waves propagate in space with no regard 
for national boundaries. In any border area, the allocation of 
frequency bands to new radio technologies requires close coor-
dination between the two countries to pre-empt any harmful 
interference. This is particularly critical for high-power and 
wide-coverage systems.

6.2.2  Economics

The next factor that comes into play is economics � or 
more specifically, economies of scale and coordination. For 
many radio-based services, considerable benefits can be gained 
from coordinating research and development and by applying 
standards that promote economies of scale. Developing global, 
regional and even national standards can lower manufacturing 
costs for network and user equipment. Countries or regions 
with large industrial complexes are, therefore, likely to pro-
mote their own standards in an effort to reap the rewards of 
scale economies. The classic example of this is the develop-
ment of the GSM standard in Europe. 

Neutral licensing of spectrum could undermine the 
benefits of scale economies and coordination benefits. When 
countries pursue laissez-faire spectrum management policies, 
there is no guaranty of uniformity in what standards opera-
tors or consumers prefer. As a result, equipment costs can 
increase as manufacturers invest to produce multiple lines of 
equipment. On the other hand, competition among different 
standards and equipment can result in greater long-term ben-
efits for consumers, because better technologies are more likely 
to emerge as winners in a competitive market. 

Table 6.1: Multi-Dimensional Licensing

Service Technology Geographic Temporal Spatial
Public voice telephony, 
data, value-added services, 
broadcasting

Cellular, Þ xed wireless, 
satellite, point-to-
multipoint radio

Local, regional, 
national

Duration of licences Land, maritime, 
aeronautical
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6.2.3  Institutions

ITU has a vast influence on how spectrum is used around 
the world. ITU�s Radio Regulations form the international 
framework within which member nations allocate and manage 
spectrum at a more detailed level. Signatories to the ITU Con-
stitution and Convention are obliged to ensure that spectrum 
management activities are in compliance with the Radio Regu-
lations.7

Along with the global Table of Frequency Allocations, the 
Radio Regulations are revised at World Radiocommunication 
Conferences (WRCs) held every few years. To prepare for each 
WRC, each national government tries to align its positions 
with those of other countries within the same region of the 
world. ITU has defined three separate regions, as shown in 
Figure 6.1. The WRC participants accept the WRC outcomes 
as treaty-level obligations, and this constrains, to some degree, 
the willingness of any individual country to depart from the 
global allocations. This, in turn, hampers implementation of a 
laissez-faire, neutral spectrum management policy. 

The factors highlighted in these subsections limit any one 
country�s ability to adopt a fully neutral spectrum-licensing 
regime. But even with these constraints, other events are 
occurring to enable more widespread neutrality. Chief among 
these events is the emergence of technologies that both 
increase the demand for liberalized spectrum management 
policies and enable that liberalization to occur.

6.3  The Emergence of Spectrum-Neutral
Technologies

This section is devoted to a description of several of the 
most innovative spectrum technologies that are revolution-
izing progress in spectrum efficiency and enabling strides in 
spectrum-sharing techniques.8 

6.3.1  Software Defined Radios

One technology expected to have an impact in the coming 
years is the �software defined radio� (SDR).9 An SDR is a 
wireless terminal that is so flexible in its hardware design that 
its functionality and spectrum usage are entirely determined by 
downloadable software. The same hand-held SDR terminal 
could therefore be programmed to become, alternatively, a 
GSM or CDMA (2G or 3G) mobile phone, a police officer�s 
land-mobile radio or a soldier�s field terminal. When SDR 
devices are in widespread use, it may become feasible to sell 
spectrum to individual users, who could then migrate their 
chosen services into the new band by re-programming termi-
nals. 

6.3.2  Wi-Max

The World Interoperability for Microwave Access Forum 
(�Wi-Max�) is promoting a set of broadband wireless products 
that proponents claim will cover distances up to 50 km (with 
a typical cell radius of about 6 to 9 km).10 The IEEE designers 
of the new Wi-Max 802.16a standard have ensured that the 
technology is largely spectrum-neutral.

In a world market where various regulators are selling 
different volumes of spectrum � with different channelling 
and bandwidth arrangements � manufacturers face a quandary 
in deciding the optimum frequency use for their new products. 
The 802.16a standard has a radio-frequency interface layer that 
supports flexible channel bandwidths using �frequency divi-
sion duplex� (FDD) or �time division duplex� (TDD), smart 
directional antennas, and automatic transmit power control.

Wi-Max operators can �re-allocate� spectrum through 
sectorization and cell splitting as the number of subscribers 
grows. If a service provider in Europe has no choice other 
than to buy 14 MHz of spectrum in an auction � although 
his equipment requires 6 MHz channels � then 2 MHz will 
be wasted. To overcome this problem, the 802.16 standard 
specifies channel sizes ranging from 1.75 MHz up to 20 MHz, 
with many options in between. The European operator could 
then choose to have 3.5 MHz or 7 MHz channels and use 
the spectrum efficiently. This frequency flexibility also makes 
these products more able to use spectrum under a class licence 
scenario.

6.3.3  Ultra-Wideband Technology

The third major innovation is Ultra-Wideband 
(UWB) technology. Among other uses, UWB can bring 
the convenience and mobility of wireless communications 
to local networking, through high-speed links among 
devices throughout the home and office. These networking 
applications of UWB are primarily designed for short-range, 

�wireless personal area networks� (WPANs), enabling wireless 
connection of multiple devices for transmission of video, audio 
and other high-bandwidth data. 

A traditional UWB transmitter works by sending billions 
of pulses across a very wide spectrum of frequencies that are 
several gigahertz in bandwidth. The corresponding receiver 
then translates the pulses into data by listening for a familiar 
pulse sequence sent by the transmitter.11 UWB is spectrum-
neutral in that it makes use of a very wide range of frequencies 
to enable the operation of many different services.

UWB combines a broad use of spectrum with low power, 
improving speed and reducing the potential for interference 
with other wireless devices � even those operating in the same 

Figure 6.1:  Regions Established by the ITU Radio 
Regulations
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bands. In the United States, FCC has allowed UWB radio 
transmissions to legally operate in the range between 3.1 GHz 
and 10.6 GHz, at a limited transmit power of �41dBm/MHz. 
A key policy issue for many regulators to consider is whether 
UWB radio transmissions should be allowed to operate in fre-
quencies that have been granted on an exclusive basis.

6.4 Transitioning to Neutral Licensing12

As discussed in Section 6.1, most countries still manage 
spectrum through a multi-dimensional licensing framework 
rooted in service and technology divisions. But governments 
have designated some frequency bands as licence-exempt, 
making them essentially spectrum �commons�. The best 
example is a set of frequency blocks in the 2.4 GHz range, in 
which Wi-Fi services can be deployed � without a licence, in 
some countries. The existence of licence-exempt spectrum 
remains, however, more the exception than the norm.

A few countries � notably Australia, Guatemala and New 
Zealand � have, however, been pioneers in moving towards 
technology- and service-neutral licensing of radio spectrum. 
These countries have introduced market mechanisms such as 
auctions and spectrum trading. They have also allowed flex-
ibility in spectrum use. Spectrum trading enables the buying or 
selling of rights to use a frequency band in a specific area over 
a specific period of time.13 More recently the United Kingdom 
has also embarked on a major policy initiative to permit greater 
flexibility in spectrum management.

6.4.1  Australia

A 1990 report by the Australian Bureau of Transport and 
Communications Economics identified widespread inefficien-

cies in many aspects of spectrum management in Australia. 
That was followed in 1991 by a report on spectrum manage-
ment by the House of Representatives� Standing Committee 
on Transport, Communications and Infrastructure. These 
reports set the stage for introduction of the Radiocommu-
nications Act 1992, which was designed to reform spectrum 
management. The Act introduced spectrum pricing and cre-
ated spectrum licences that granted recipients something akin 
to property rights in their spectrum. The Act also required 
spectrum licences to be assigned by a market-based mecha-
nism, such as an auction, a tender process, or a predetermined 
or negotiated price.

Australia established a framework in 1998 that is close 
to a laissez-faire regime. Spectrum licences (which are held 
for 15 years) are tradable and are not limited to any particular 
technology, system or service.  Instead of authorizing the use 
of a specific radiocommunication device at a fixed site, spec-
trum licences in Australia give licensees the freedom to deploy 
devices anywhere within their licence areas, provided that the 
devices are compatible with the core conditions of the licence 
and the technical framework for the bands.14 The extent of 
spectrum liberalization is revealed in Table 6.2, which shows 
the amount of trading that has occurred since 1998.

An illustration of the benefits of flexibility in Australia can 
be seen in the innovation that was enabled as a result of the 
assignment of 3G spectrum in 2001. Traditionally, mobile serv-
ice spectrum was assigned in paired bands, allowing simultane-
ous transmission and reception (see also Section 6.5 below).15 
The Australian Communications Authority (ACA), in consid-
ering how to divide up 3G spectrum for auction, could have 
decided to offer it in spectrum pairs. But that would have 
defied the principle of technology neutrality by dictating that 
all of the spectrum should be used for mobile telephony. ACA 

Box 6.1:  Interference Mitigation and Auctions in Australia

In a typical Australian pre-auction scenario, growing demand and international developments indicate that a new frequency 
band is needed for services that will employ a new technology. The Australian Communications Authority (ACA) monitors the 
situation, holds discussions with industry, and decides on a band to be auctioned. Agreement is reached on a timetable for the 
clearance of incumbent users, if that is necessary.

Next comes the critical process of designing the spectrum portions to be auctioned, in terms of frequency bandwidth, geo-
graphical coverage, channel size, pairing and other characteristics. This process requires the expertise of both commercial and 
technical experts in order to create spectrum units that will: 

(1)  allow the successful bidder to establish viable services; 

(2)  sustain several service providers in a competitive market; and 

(3)  ensure that interference is minimized and controlled. Creating a large number of small units (in terms of spectrum and 
geographic coverage) is the key to this strategy.

ACA has always found it necessary to create a highly technical document called an �interference management framework� for 
each auction. This document describes to potential bidders how the auctioned properties must be used to avoid creating interfer-
ence to other services, including those at the geographic and spectrum borderlines of their licences. The framework imposes limits 
on power and gives directions on radiation, in particular directions, receiver characteristics, and geographic device registration 
requirements. In one way, the technical rules devalue the property being sold by restraining how it can be used, but at the same time 
they also strengthen the value by protecting services from harmful interference. The result is a compromise that aims to provide 
maximum flexibility with reasonable certainty that the spectrum can be used for the intended services � and perhaps some other 
applications � for as long a time as possible.
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Box 6.2: Introducing Tradable Spectrum Rights in Australia 

After considerable development work on engineering and legal aspects of spectrum property rights, Australia�s Spectrum 
Management Agency (SMA) published a discussion paper in March 1995 on implementing spectrum licensing. This put forward 
three approaches. The favoured one called for subdividing a given band into standard blocks, which individual licensees could 
aggregate to suit their business plans.

These three-dimensional blocks were defined geographically (by parallels of latitude and meridians of longitude) and by a 
standard frequency bandwidth. Boundary conditions were set in terms of interference levels based on a sophisticated terrain model 
and theoretical calculations, rather than field measurements. Ownership of spectrum blocks was recorded in a computer database. 
The smallest indivisible unit of spectrum space was called the standard trading unit. 

In implementing this plan, the SMA created a spectrum grid covering the entire country. Today there are 21,998 units, in 
three sizes, ranging from 3 degrees of arc to 5 minutes of arc, depending on population density. Each spectrum licence consists 
of an aggregation of these standard trading units, which may be aggregated to cover a larger area, to generate more bandwidth, or 
both. Licensees can also subdivide their spectrum access into narrower channels or smaller geographical coverage areas. Within 
each spectrum licence, the licensee is free to deploy any technology, device or antenna on any site, provided it does not cause 
unacceptable interference to other users.

Table 6.2:  Trading in Spectrum Licences in Australia, 1998-2004

Year Total licences traded (a) Percentage turnover rate (b)

1998-1999 50 13.8

1999-2000 22  5.4

2000-2001 47  7.7

2001-2002 51  8.4

2002-2003 54  8.8

2003-2004 22  3.6

Total trades 246  

a. Some of these trading figures may represent licence transfers between related companies (includes mergers, acquisitions and restructuring). 
b. The turnover rate is the number of licences traded each year compared to the total number of spectrum licences on issue.

Source:  Australian Communications Authority, http://www.aca.gov.au/

sought not to exclude other possible uses. So it chose to make a 
significant portion of spectrum available as unpaired spectrum 
suitable for other purposes. During the auction, some of the 
5 MHz of unpaired TDD portions in the 1.9 GHz band were 
acquired by a company that intended to offer portable wireless 
data services. In March 2004 the company launched its services 
commercially in Sydney.16

6.4.2  Guatemala

In Guatemala, legislation was introduced in 1996 to 
radically liberalize spectrum management. Under the 1996 
law, spectrum rights are granted in fully transferable and 
divisible frequency usage portions (Titulos de Uso de Frecuencias 
or �TUF�s). These units have technical limitations to protect 
against interference but no service limitations. TUFs may be 
leased, sold, subdivided or consolidated for a limited period 
(15 years). In fact, a TUF may be even used as equity in invest-
ments, and its term can be extended for an additional 15 years 
by a simple request, at no cost. In practice, the TUFs are the 

closest thing to private property rights in radio spectrum that 
Guatemalan law allows. 

In physical form, a TUF is a paper certificate listing values 
for six variables:
•  Frequency band
•  Hours of operation

Figure 6.2:  Creating Radio Spectrum Markets...
TUFs issued by Superintendencia de Telecomunicaciones (SIT), Guatemala

Source:  SIT.
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•  Maximum power transmitted

•  Maximum power emitted at the border of adjacent fre-
quencies

•  Geographic territory

•  Duration of rights (beginning and ending).

During the first six years after the passage of the ground-
breaking legislation, the number of TUFs issued by the 
regulator, the Superintendent of Telecommunications (Super-
intendencia de Telecomunicaciones de Guatemala or SIT), exceeded 
3,000. An assessment of the Guatemalan policy showed 
that interference has not been a problem, while output has 
increased, competition in services has materialized, and favour-
able prices for services have been maintained.17 An ITU case 
study, �Spectrum Management for a Converging World: Case 
Study on Guatemala�, reached similar conclusions.18

6.4.3  New Zealand

New Zealand liberalized the management of spectrum 
in 1989 following passage of the Radiocommunications Act 
of 1989. The Radiocommunciations Regulations 2001 are also 
a primary mechanism for managing radio transmissions. The 
main features of spectrum management policy introduced in 
New Zealand were spectrum trading (through the trading of 
licences) and the operation of management rights. The new 
licensing system introduced in 1989 is generally referred to as 
the �spectrum licensing regime�, although it sometimes goes 
by other names, including the �management rights regime� or 
the �long-term tradable property rights regime�.19 

The policy created long-term, tradable property rights 
for the use of the spectrum. Licence rights granted under this 
scheme confer the right to transmit, and the right to freely 
receive transmissions without interference. Licences in New 
Zealand are technology-neutral and service-neutral. They gen-
erally do not address the equipment or transmission technolo-
gies to be deployed. Instead, they define an envelope within 
which the licence holder is free to operate at its discretion. 

6.4.4  The United Kingdom

In the United Kingdom, the government commissioned 
an independent review of spectrum management in 2001. The 
review considered the use of spectrum management tools such 
as spectrum valuation, pricing and trading. A report was pub-
lished in March 2002 (known as the �Cave Review�20), recom-
mending several policy changes, including the following: 
• Spectrum users should face appropriate economic incen-

tives to ensure efficient use.
• Regulators should aim to minimize licence conditions to 

those necessary for efficient spectrum use.
• Spectrum trading should be implemented as soon as pos-

sible.

The government accepted the recommendations in the 
Cave Review, and since 2003 the converged regulatory agency, 
Ofcom, has been implementing reform through three inter-
related initiatives:
• Spectrum trading � implementing mechanisms for spectrum 

to change hands 
• Spectrum liberalization � relaxing constraints on the use of 

spectrum
• Spectrum pricing � updating annual fees for spectrum not 

acquired through auctions.

6.4.4.1  Spectrum Trading

Spectrum trading will be phased-in over four years, begin-
ning at the end of 2004. It has been designed to accommodate 
flexibility � allowing full or partial rights and obligations to be 
traded � and the possibility for spectrum hires. The timetable 
for introducing spectrum trading is shown in Table 6.3. 

In order for spectrum trading to bring tangible benefits, 
trading must be transparent, enabling market participants to 
make informed decisions. Harm could result, however, from 
releasing commercially sensitive information to the public. 
Ofcom plans, therefore, to publish a range of information 
about licences, transfers, variations, and Ofcom�s own future 
plans. But in some cases it will limit the level of detail made 
public, in order to minimize the risk of harm. This is in line 
with the practice in both Australia and New Zealand.

Box 6.3:  Types of Spectrum Rights in New Zealand

The spectrum licensing regime grants two basic types of authorizations: management rights and spectrum licences. 

Management Rights

Management rights cover a certain block of spectrum. They essentially give the recipient the right to issue licences for the 
use of that part of the spectrum. Management rights do not themselves confer the right to make any transmissions. At the end of 
2001 there were 81 management rights conferred in the market. The government retained ownership of 18 of these, including 
those covering the public broadcasting spectrum (radio and television). Private-sector interests owned 63 management rights in 
various spectrum markets, including cellular telephone, multipoint distribution service (MDS) and fixed-link services. Managers 
in these bands were free to issue licences according to their own policies. 

Spectrum Licences

Spectrum Licences confer rights to use spectrum. The most common is a licence to transmit radio waves, which grants 
an authorization to transmit on a specified frequency and to stop anyone else from transmitting interfering signals on the same 
frequency. 
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Ofcom has also stated that competition law will be suffi-
cient to deal with distortions of competition that may arise fol-
lowing the introduction of spectrum trading, making further 
new controls unnecessary.21 

One competition concern that can surface when spec-
trum trading is permitted is the potential for spectrum hoarding. 
Hoarding becomes a problem when one entity holds excessive 
amounts of spectrum with the intention of denying potential 
competitors a chance to enter the market or expand their oper-
ations.22 In Table 6.4 lists some of the regulatory instruments 
available to regulators for dealing with this potential problem.

6.4.4.2  Spectrum Liberalization

Along with the introduction of spectrum trading, Ofcom 
will allow licensees to request changes in the use of their 
licences. This is referred to as radio spectrum liberalization, 

which is expected to provide an additional impetus for spec-
trum trading and to further enhance benefits to operators and 
consumers.

Ofcom issued a consultation document on liberalization 
in September 2004.23 In it, Ofcom cited a report written for 
the European Commission that estimated the financial ben-
efits of spectrum liberalization to total some EUR 9 billion.24 

Ofcom believes that two mechanisms are available to imple-
ment spectrum liberalization:

(1) Entertaining requests for licence changes to reduce or 
remove restrictions

(2) Changing existing licences to make them more generic 
and less usage- and technology-specific.

Of the two mechanisms, the first allows Ofcom to exercise 
control over interference on a case-by-case basis and to mini-

Table 6.3:  Ofcom�s Timetable for Spectrum Trading

2004 2005 2006 2007 Other
Analogue PAMR (Public 
Access Mobile Radio)

Wide-area PBR (Private 
Business Radio)

Emergency services 2G and 3G mobile Mobile satellite

National paging On-site PBR  PMSE (Programme Making 
and Special Events)

Satellite shared with 
terrestrial services

Data networks Digital PAMR  Aviation and maritime 
communication

Radio broadcasting

National and regional PBR 10 GHz FWA (Fixed 
Wireless Access)

 Radionavigation (Radar) Television broadcasting 

Common Base Stations 32 GHz    
Fixed wireless access 40 GHz    
Scanning telemetry     
Fixed terrestrial links     

Source:  A Statement on Spectrum Trading: Implementation in 2004 and Beyond, August 2004, Ofcom, London, www.ofcom.gov.uk

Table 6.4:  Ways to Limit Spectrum Hoarding

1  See for example �Commercial Frequency Management Policy, Administrative Procedures and Technical Guidelines�, Nigerian Communications Commission, 
available at http://www.ncc.gov.ng. 

Regulatory instrument Arguments in favour Arguments against
Administrative incentive pricing If designed correctly, promotes efÞ cient 

use
Administratively burdensome and prone to error

�Use-it-or-lose-it� licence conditions1 Simple, clear deterrent DifÞ cult to monitor spectrum use and to distinguish 
between benign hoarding and anti-competitive 
hoarding

Spectrum caps Simple Could undermine efÞ ciency where there is a genuine 
need for extra spectrum and can be administratively 
onerous

Power to block trades Applies competition policy in an ex 
ante way

Requires making complex judgments about how 
market will develop

Revocation of licence Serious sanction, signiÞ cant deterrent Long notice period would limit its usefulness
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mize the risk of unacceptable interference. But licensees will 
not have certainty as to what will be permitted until consent is 
given. The approach is also potentially administratively onerous. 

Ofcom favours the second mechanism, because it provides 
greater certainty and is less administratively burdensome. The 
challenge of transitioning to the second mechanism, however, 
is greater. Nevertheless, Ofcom plans to adopt this approach, 
beginning with certain types of licences in 2005.

6.4.4.3  Administrative Incentive Pricing

Ofcom intends to continue charging �administrative 
incentive pricing� (AIP) after spectrum trading begins � on 
both tradable and non-tradable spectrum. AIP was introduced 
in 1998 with the objective of promoting greater efficiency in 
the use of radio spectrum. The government charges licensees 
for the use of spectrum, at prices based on the value of the 
next-best alternative (opportunity cost). It calculates this using a 
method developed by the consultancy Smith-NERA in 1996.25 

6.4.5  Spectrum Policy in the European Union
As a member state of the EU, the United Kingdom has 

to ensure that its spectrum management policy complies with 
European legislation.26 Under the EU Regulatory Framework 
for Electronic Communications, article 9 of the Framework 
Directive allows for spectrum trading. An independent study 
was conducted for the European Commission and published 
in May 2004 regarding the conditions and options for intro-
ducing spectrum trading in the EU.27 This study recom-
mended that the EU move toward a framework that requires 
trading and further liberalization in spectrum use.

6.5 Spectrum Flexibility: 3G and Wireless Broadband
In an age of technological convergence and development 

in advanced wireless services, spectrum management has 
become an increasingly complex and demanding task. The 
challenge is to make spectrum available for new and existing 
services in the most optimal manner. Nowhere is this chal-
lenge more apparent than the licensing and treatment of 3G 
and other advanced wireless services.

6.5.1   International Allocations
Third-generation mobile technologies are classified under 

the International Mobile Telecommunication-2000 (IMT-
2000) family of 3G standards endorsed by ITU. The complete 
IMT-2000 family of standards has to meet all three minimum 
theoretical data transmission rates: 
(1)  144 kilobits per second (kbit/s) for vehicular mobility or 

rural outdoor use; 
(2)  384 kbit/s for pedestrian mobility; and 
(3)  2 megabits per second (mbps) for low-mobility or station-

ary, in-building coverage.

Systems also must allow global, seamless roaming and 
service delivery across the IMT-2000 family of standards.28 

ITU has identified the following spectrum for the implemen-
tation of 3G services:

• 1920-1980 MHz/2110-2170 MHz (FDD)
• 1885-1920 MHz (TDD)
• 2010-2025 MHz (TDD)
• 1980-2010 MHz/2170-2200 MHz (MSS).

The World Radiocommunication Conference 2000 
(WRC-2000) identified additional spectrum bands to meet the 
long-term demand for 3G services. The additional bands are:
• 806-960 MHz
• 1710-1885 MHz
• 2500-2690 MHz

The 3G services frequency allocations are illustrated in 
Figure 6.2.

IMT-2000 frequencies are allocated according to Fre-
quency Division Duplex (FDD) or Time Division Duplex 
(TDD). These schemes for enabling duplex communications 
are illustrated in Figure 6.3.

TDD has several distinct advantages for broadband wire-
less access systems because of its better capacity to support data-
centric services and its ability to maximize spectrum efficiency 
by using adaptive antenna technology and advanced spatial 
processing techniques.

In many developed countries, the 60 MHz (12 times 
5 MHz) of FDD spectrum has been assigned fully or partly 
to mobile operators. The 35 MHz (7 times 5 MHz) of TDD 
spectrum has generally been shared among mobile operators 
or held in reserve until a later date. In Australia and New 
Zealand, some of the TDD frequencies were acquired by enti-
ties not currently offering mobile services. These companies 
intended to provide wireless broadband services. 

Wireless broadband technologies are able to operate 
in various frequency bands, including 1.9 GHz, 2.1 GHz, 
2.3 GHz, 2.5 GHz and 3.5 GHz bands. Successful technical 
trials, pilots and commercial deployments of wireless broad-
band technologies have been carried out in several countries, 
such as Australia, Korea (Republic of), New Zealand and the 
United States.29

A number of countries have adopted, or are in the process 
of adopting, more flexible arrangements for 3G spectrum and 
related services. The example of Australia was discussed above, 
and further examples are presented below.

6.5.2  Singapore
With the interest shown by potential new entrants � and 

the government�s aim to promote broadband services � the 
Info-Communications Development Authority of Singapore 
(IDA) is making spectrum available for commercial deploy-
ment and trials of broadband wireless technologies that do 
not fit within the IMT-2000 family of 3G standards. IDA is 
also considering permitting existing 3G operators to deploy 
non-IMT-2000 wireless broadband technologies in their 3G 
spectrum bands, in addition to their 3G systems. These meas-
ures are expected to facilitate the deployment of a full scope of 
wireless broadband technologies, offering consumers a wider 
variety of broadband options. 
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6.5.3  United States
Recognizing the potential benefits of flexible spectrum 

allocations, Congress amended the Communications Act in 
1999 to give FCC authority to allocate electromagnetic spec-
trum for flexibility of use if:
• �Such use is consistent with international agreements to 

which the United States is a party; and
• [FCC] finds that, after notice and an opportunity for 

public comment, that 
(A) Such an allocation would be in the public interest;
(B) Such use would not deter investment in communi-

cations services and systems, or technology develop-
ment; and

(C) Such use would not result in harmful interference 
among users�.30

Since then, FCC has spotlighted flexibility in both allo-
cations and service rules as a critical means of ensuring that 
spectrum is put to its most beneficial use. In a 1999 Policy State-
ment on spectrum management, FCC observed that �[i]n the 

majority of cases, efficient spectrum markets will lead to use 
of spectrum for the highest value end use�, and that �[f]lexible 
allocations may result in more efficient spectrum markets�.31

FCC has reallocated spectrum that can be used to provide 
a variety of new wireless services, including �advanced wire-
less services� (AWS), commonly referred to as �3G� or �IMT-
2000� in the United States. The agency reallocated 30 MHz 
of spectrum from the 2 GHz mobile satellite service (2 GHz 
MSS) to fixed and mobile services. FCC also sought com-
ment on potential uses of an additional 15 MHz of spectrum 
previously identified for new wireless services and on potential 
increased flexibility in the unlicensed personal communica-
tions service (U-PCS) band. The purpose of these measures 
is to facilitate more efficient use of existing spectrum and to 
enable an expanded array of innovative products and services 
for consumers. 

6.6 Spectrum Neutrality and Developing Countries

Most of the countries discussed in previous sections are 
developed countries, where the demand for spectrum in cer-
tain frequency bands often exceeds available supply. In these 
countries, governments were forced to experiment with meas-
ures like administrative incentive pricing and spectrum trading 
that are designed to apply economic incentives to ensure spec-
trum efficiency. But applying these policies can be administra-
tively complex, requiring considerable regulatory resources to 
ensure that benefits exceed costs.

In developing countries, spectrum scarcity is often less of 
an issue. But even so, wireless services and spectrum will have 
a very significant role in delivering services to end users. In 
many developing countries, the number of mobile telephone 
users exceeds the number of fixed-line users. For example, 

Figure 6.3:  3G Service Frequency Allocations

Figure 6.4:  FDD and TDD Systems
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in South Africa there are fewer than 5 million landlines, but 
approximately 19 million mobile subscribers.32 The relatively 
poor development of fixed telephony in many developing 
countries raises questions about how broadband service will 
develop there. The answer is that, for the near future at least, 
these countries will likely need to rely much more on wireless 
provision of broadband services.

As wireless technology develops, and wireless applica-
tions and services expand, the main focus of licensing and 
spectrum management in developing countries may turn to 
accommodating technology and service flexibility. Far too 
many countries have overly restrictive and rigid licensing and 
spectrum management frameworks. These rules prevent serv-
ice providers from selecting the most efficient and economical 
ways to deliver their services. Requiring network operators to 
use specific platforms � such as fixed lines or certain wireless 
technologies � constrains their ability to adapt to consumers� 
needs and curtails the adoption of new technologies.

To promote flexibility, a number of developing countries 
are already moving toward establishing technology- and serv-
ice-neutral licensing and spectrum management policies.33 For 
example, the Telecommunications Regulatory Authority of 
India (TRAI) published a consultation document in May 2004, 
in which it solicited opinion on a neutral licensing regime for 
radio spectrum. Also, the Telecommunications Regulatory 
Commission of Sri Lanka reformed its licensing framework 
in 2002, making it technologically neutral. Companies in Sri 
Lanka wishing to offer public, switched retail services can 

apply for an authorization without regard to what technology 
will be utilized, including fixed wire-line or wireless local loop 
offerings.

6.7 Spectrum Neutrality: The Future

This chapter has looked at convergence and its effect 
on spectrum management. The policy of neutral licensing 
of spectrum appears increasingly desirable, given the techno-
logical and market developments now taking place. In those 
countries that have already embarked on liberalizing spectrum 
management policies, innovation is taking place and consum-
ers are benefiting. 

The main lesson that emerges from the experiences to 
date suggests that the introduction of market-oriented instru-
ments in spectrum management is the way forward to permit 
flexibility. In developed countries, these measures include the 
use of auctions in spectrum assignments, the application of 
spectrum pricing, the liberalization of restrictions on what 
services and technologies are deployed, and spectrum trading.

For developing countries, perhaps the most important 
economic step, initially, is to relax controls over the use of 
spectrum. Permitting greater flexibility through spectrum 
management liberalization paves the way for greater innova-
tion, which is likely to deliver real benefits to end users. Finally, 
such liberalization enables advances in broadband market pen-
etration, conferring wider benefits to developing and devel-
oped economies in general.
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1  At the multilateral level, arrangements are handled through ITU and regional bodies.
2  The laissez-faire approach to the management of spectrum is sometimes referred to as �the commons�. The traditional approach to the management of radio 

spectrum has also been called �the anti-commons�. See for example �Spectrum Tragedies� by Thomas W. Hazlett, forthcoming Spring 2005 in the Yale Journal of 
Regulation.

3  To a large extent, these factors give rise to what economists term market failures. 
4  Emissions are generated by all devices that make use of radio spectrum, and those that use adjacent frequencies are at the greatest risk of suffering from interference 

due to emissions.
5  If there were only a few firms supplying services, it is conceivable they could transact among themselves and assign specific frequency bands to individual users 

and therefore overcome the problem of interference. This is an illustration of what is known as the Coase Theorem in economics literature, after the economist 
Ronald Coase who wrote about radio spectrum in 1959. See Ronald H. Coase (1959) �The Federal Communications Commission�, Journal of Law and Econom-
ics.

6  In the United Kingdom, the licensing regime that has governed fixed point-to-point links has specified what equipment can be used, the positioning and heights 
of antenna and matters relating to signal polarization.

7  See http://www.itu.int/ITU-R
8 For a discussion of spectrum management and advanced wireless technologies, see �Radio Spectrum Management and Advanced Wireless Technologies�, Taylor 

Reynolds, ITU, at http://www.itu.int/osg/spu/ni/spectrum/
9  See http://www.sdrforum.org/, the site of the Software Defined Radio Forum.
10  See the White Paper �IEEE802.16 and Wi-Max�, published by Intel.
11 Specifically, UWB is defined as any radio technology having a spectrum that occupies a bandwidth greater than 20 per cent of the centre frequency, or a bandwidth 

of at least 500 MHz.
12  For more information on liberalized approaches to spectrum management, see �Radio Spectrum Management for a Converging World�, Eric Lie, ITU at http:

//www.itu.int/osg/spu/ni/spectrum/
13  Trading can help to determine the �market value� of spectrum, as differences in demand and supply are reconciled.
14  These constraints do limit to some degree the discretion available to licence holders. The constraints are intended to promote safeguards against interference 

without compromising discretion and incentives for innovation.
15  Simultaneous transmission and reception is known as a full duplex communication system. A half-duplex system is one that allows either transmission or reception 

at any one moment in time. A simplex communication system is one that features signals that travel in one direction only (from the transmitter to the receiver, as 
in many broadcasting systems).

16  The company is Personal Broadband Australia (PBA) and it has deployed a system called iBurst produced by Arraycomm in the United States. See 
www.arraycomm.com for further details.

17  Thomas W. Hazlett and Giancarlo Ibarguen (2002) �An Experiment in Airwave Ownership: Spectrum Liberalization in Guatemala�, paper presented to the Asso-
ciation for Private Enterprise Education Annual Meeting, Cancún, Mexico, April 9. 

18  Visit http://www.itu.int/osg/spu/ni/spectrum/guat-rsm.pdf
19  Further information is available at: http://www.med.govt.nz/rsm/index.html
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 20  �Independent Review of Radio Spectrum Management�, by Professor Martin Cave for the Department of Trade and Industry and Her Majesty�s Treasury, March 
2002. Available at: http://www.ofcom.org.uk/static/archive/ra/spectrum-review/index.htm

21  A similar position is adopted in Australia and New Zealand. However, New Zealand has applied a spectrum cap on 3G frequencies limiting a holding to no more 
than 15MHz.

22  This is an example of what is known in economics as �vertical foreclosure�. See Patrick Rey and Jean Tirole, �A Primer on Foreclosure� in Handbook of Industrial 
Organization Volume 3, edited by Mark Armstrong and Robert Porter, Elsevier, forthcoming 2005.

23  �Spectrum Liberalisation�, Ofcom consultation paper, September 2004.
24  �Study on Conditions and Options in Introducing Secondary Trading of Radio Spectrum in the European Community�, an independent report by Analy-

sys, DotEcon, and Hogan & Hartson LLC. Available at: http://europa.eu.int/information_society/policy/radio_spectrum/docs/ref_info/secontrad_study/
secontrad_final.pdf

25  �Study into the Use of Spectrum Pricing�, NERA and Smith System Engineering, Radiocommunications Agency, London, April 1996.
26  As a general rule, EU member states must base allocation and assignment of radio frequencies (choice of technology and who uses it) on objective, transparent, 

non-discriminatory and proportionate criteria, so as not to distort competition (article 9 of the EU Framework Directive 2002/21/EC).
27  See note 20.
28  Services satisfying the three criteria fall into the family of 3G services.
29  The Republic of Korea has announced its intention to allocate the 2.3 GHz band for portable wireless (broadband) Internet access. It is anticipated, based on recent 

standards decisions in Korea, that the 2.3 GHz band will be allocated in unpaired blocks for TDD systems.
30 Balanced Budget Act of 1997, Pub. L. No. 105- 33, 111 Stat. 251 (1997) (BBA- 97); 47 U. S. C. § 303( y). 
31  Spectrum Policy Statement, 14 FCC Rcd at 19870 ¶ 9.
32  See www.icasa.gov.za
33  On Sri Lanka, see http://www.trc.gov.lk/; on India, �Consultation paper on spectrum related issues: Efficient Utilization, Spectrum Allocation and Spectrum 

Pricing�, May 2004, see http://www.trai.gov.in/consultation.htm; and on Kenya visit http://www.cck.go.ke/new/strategy.htm
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CHAPTER 7

" Authors: Mindel De La Torre and Sofie Maddens, Telecommunications Management Group

 7   TRANSITIONING REGULATION FROM OLD TO NEW

7.1  Introduction
As explored in Chapters 5 and 6, the convergence of ICT 

services and technologies is challenging licensing frameworks. 
It is also posing a challenge to how those services and technol-
ogies are regulated. Existing regulations were often designed 
for an era when there were clear functional differences in 
networks, both within and across services and sectors. Many 
regulatory frameworks were designed to protect incumbents. 
Governments either authorized them as monopoly providers, 
limited competition to a small group of operators and service 
providers, or in some cases (such as VoIP) simply banned serv-
ices that could compete with the incumbents� offerings. Such 
restrictions, which limited competition, are increasingly inad-
equate for dealing with today�s convergent world.

Where converged and competitive regulatory frameworks 
do not yet exist, regulators have, in some instances, responded 
to the development of new services by restricting or ignoring 
them � arguing that the services are outside their regulatory 
mandates. But this �head-in-the-sand� approach inhibits cus-
tomer choice and dampens innovation. Ignoring new services 
does not make them go away. Rather, the resulting regulatory 
uncertainty simply confuses consumers and investors. A more 
broad and flexible licensing and regulatory framework can be 
more coherent, enabling consumers to benefit from conver-
gence and competition. Moreover, a converged framework can 

�future-proof � regulations and provide a predictable environ-
ment for investors.

While many policy-makers and regulators now realize 
the benefits of adopting a more open licensing and regulatory 
framework, the difficulty lies in implementing the neces-
sary changes. The Telecommunication Regulatory Authority 
(TRAI) in India identified this dilemma in its September 2004 
recommendations for a �unified� licensing regime (see Chap-
ter 5).1 TRAI noted:

In an ideal market situation, one could imagine that 
there should be no licensing regime. If at all there is a 
licensing regime, then terms and conditions should be 
such that ease of entry, lowest possible licence fee, etc., are 
ensured. This ideal situation could have been possible if 
we were starting from scratch. But we started this process 
in 1994-95 with the liberalization of cellular mobile serv-
ices and basic services and then subsequently competition 

was opened to all other telecommunication services. We 
have different service areas (city to whole nation), dif-
ferent entry fees (zero to a few hundred crores2) and 
different licence fees (zero to 15 per cent) for different 
telecommunication services. With this type of legacy, it 
may not be possible to reach an ideal situation in one step, 
but we should plan in a manner that it may be achieved in 
a few years. 

Indeed, governments wishing to make the transition to 
fully liberalized and converged markets have had to reassess 
their existing regulatory frameworks in order to adapt and 
strengthen them. This chapter first explores the necessary steps 
in migrating to a converged licensing regime. It then explores 
other key regulatory issues that may require reassessment in 
this process. Commonly, a transition to a technologically neu-
tral licensing regime will address the following issues:
• Deciding which licensing model to adopt
• Deciding whether to overhaul the existing licensing 

framework at one time or in a gradual, phased manner
• Deciding which entity or entities will be responsible for 

licensing and other authorizations
• Mapping existing service- or technology-specific licences 

over to new converged categories
• Deciding which services should continue to be licensed, 

and which may require only an authorization or notifi-
cation process � or no regulatory supervision of market 
entry at all

• Ensuring a level playing field so that neither existing 
operators nor new market players will be at a competitive 
disadvantage

• Determining whether existing licensees require any com-
pensation for moving to the new licensing regime

• Revising existing universal access/service regulations, 
including any modifications to network rollout, coverage 
or investment requirements as well any contributions to 
universal access funds

• Reviewing and updating regulations affecting quality of 
service, interconnection, spectrum, numbering and other 
sector-specific issues, both to transfer any such regulations 
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from former licences to stand-alone regulatory codes and 
to update those rules to accommodate convergence

• Developing a regulatory framework that incorporates 
recent technological developments (for example, VoIP 
and wireless LAN systems) and anticipates continued 
technical and market evolution

• Developing the enforcement capacity to resolve disputes 
and impose sanctions.

This chapter will explore each of these issues closely to 
identify the steps policy-makers and regulators should consider 
in moving to a new, convergence-driven regulatory framework. 
The chapter will also underscore the fact that any attempt to 
create a converged licensing regime should be predicated on 
the need to build a more competitive telecommunication 
and ICT sector. The goal is to identify some of the practical 
solutions countries have employed in undertaking gradual 
transitions to a more liberalized environment � one which 
allows their citizens to enjoy the benefits of convergence and 
competition. 

7.2  Regulatory Transition Issues

7.2.1  Deciding on a Converged Licensing Model

The first step in any transition to converged licensing is 
deciding what kind of licence framework to adopt. Chapter 5 
explores a number of options that countries have used. Gov-
ernments may find, however, that they must first have one or 
more public consultation proceedings before deciding how to 
construct a new licensing framework that addresses the unique 
characteristics of their market. 

7.2.2  Speed of Transition

One of the most fundamental issues policy-makers and 
regulators face is how quickly they can move from their cur-
rent licensing regime to a converged licensing regime. The 
history of sector reform demonstrates that the majority of 
countries embraced competition in a gradual fashion, progres-
sively opening new services to competition. A few countries, of 
course, have taken bolder steps to enact a more open regula-
tory framework less gradually. 

Countries that decide to move gradually can, nevertheless, 
define the various stages and establish milestones and time-
frames for each stage. These can be established and made cred-
ible through public consultation. India, for example, adopted 
a two-stage introduction of its Unified Licensing Regime (see 
Chapter 5). In the first stage, the government adopted a single 
licence for both fixed (wire-line and wireless) and mobile 
operators. The second phase � which was still under consulta-
tion at the time of publication � sought to bring most other 
ICT services within the Unified Licensing Regime.

In Argentina, the government announced 10 years in 
advance its intention to open the market to greater competition. 
Operators were, therefore, on notice that they would lose their 
exclusive rights. This enabled them to make informed deci-
sions about licence fees and investment commitments. Other 

countries � including Singapore and Hong Kong, China �
decided to move more quickly to embrace open competition 
and convergence, out of concern that failure to act would 
affect overall economic and social development.

7.2.3  Who Will Be the Licensing Authority?

Another fundamental issue to decide is which govern-
mental entity will be responsible for licensing under the new 
regulatory framework. This may require reorganizing existing 
sector-specific regulatory bodies. One model is to create a new, 
converged regulatory authority responsible for regulating all 
ICTs. In any case, regulatory reorganization often involves re-
assigning licensing power, either to the converged regulatory 
authority or to an analogous converged ministry. If any ICT 
service can be provided under a single licence, it makes sense 
to create a single regulatory entity responsible for the regula-
tion of all ICT services. The following are some examples of 
countries that have created converged regulatory authorities. 

• Singapore � In December 1999, the Info-Communica-
tions Development Authority of Singapore Act of 1999 
disbanded the former telecommunication regulator (the 
Telecommunications Authority of Singapore) and the 
information technology agency (the National Compu-
ter Board). In their place, it created one new statutory 
board, the Info-Communications Development Authority 
(IDA).3 IDA was given licensing power for all ICT serv-
ices except traditional television and radio broadcasting 
services.

• United Kingdom � The Communications Act of 2003 cre-
ated the Office of Communications (Ofcom) in Decem-
ber of that year.4 Ofcom regulates television, radio and 
telecommunications. It was formed by combining five 
agencies: the Broadcasting Standards Commission, the 
Independent Television Commission, the Office of Tel-
ecommunications, the Radiocommunications Agency and 
the Radio Authority.

• South Africa � The Independent Communications Author-
ity of South Africa (ICASA) is the regulator for both the 
telecommunication and broadcasting sectors. It was estab-
lished in July 2000 as a result of the Independent Com-
munications Authority of South Africa Act No.13. ICASA 
assumed the functions of two previous regulators, the 
South African Telecommunications Regulatory Authority 
and the Independent Broadcasting Authority. 

• Saudi Arabia � In July 2003, the Saudi Arabian Council 
of Ministers issued a decision changing the name of the 
Saudi Communications Commission to the Communica-
tions and Information Technology Commission in light of 
new tasks it has assumed in regulating information tech-
nologies.

A converged regulator may well be better aligned to 
approach �Information Society� issues by adopting a technol-
ogy-neutral, proactive approach to licensing and regulatory 
issues.
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7.2.4  Mapping Licences to New Categories 

7.2.4.1  Facilities and Service Categories

Once a decision is made to create a converged licensing 
regime, key decisions must be made about how existing  service-
specific licences will fit into the new licensing approach. As 
outlined in Chapter 5, several main models have been adopted. 
These include regimes that:
• distinguish between facilities-based and service-based 

licences (such as Singapore);
• distinguish between network facilities providers, net-

work service providers, application service providers 
and  content application service providers (Malaysia and 
 Mauritius); and

• establish a general authorization process, eliminating 
licences except for scare resources such as spectrum and 
numbers (the European Union). 

While each model differs, all of them employ far fewer 
licensing categories than the existing service-specific lists of 
licences many countries maintain. So if a country currently 
has 50 different service-specific licences, it will have to decide 
which of the new categories will encompass the existing 
licences.

Malaysia, for example, reduced its former 31 service-spe-
cific licences to four general types of licences (see Table 7.1): 
• Network Facilities Provider (NFP) � infrastructure including 

satellite earth stations, optic fibre cables, switching equip-
ment, broadcast equipment and mobile communication 
base stations.

• Network Services Provider (NSP) � basic connectivity and 
bandwidth to support application services and connect 
different networks. This includes cellular, broadcasting 
distribution and mobile satellite services.

• Application Services Provider (ASP) � particular functions 
such as voice, data, content and electronic commerce 
services. This category also includes Internet access, Inter-
net Protocol (IP) telephony, radio paging and audiotex.

• Content Application Services Provider (CSP) � a special subset 
of application services, including television and radio 
broadcast services and Internet content services.

The Malaysian licensing framework separates the network 
from the service and emphasizes the activity rather than the 
technology. Theoretically, a cable television company could 
provide voice telephony over its network � or a telephone 
company could provide video retrieval services � without 
having to apply for a new licence. In reality, however, actual 
convergence takes time, because there are often other laws 
that restrict it. Furthermore, although the idea of separating 
infrastructure from services seems innovative, most major 
telecommunication firms will simply acquire all the needed 
licences to be vertically integrated and provide a full suite of 
services. Plus, a service that required just one licence under the 
old framework, such as mobile communications, could require 
up to four under the current regime.

The Malaysian Communications and Multimedia Com-
mission (MCMC) also divided its licensing format into 

individual and class licences. Individual permits are required 
when a high degree of regulatory control is deemed necessary. 
MCMC has made infrastructure (NFP) licences individual, 
because it recognizes that technical constraints (for example, 
spectrum scarcity) may provide reasons to limit the number 
of licences. Other reasons to limit licence distribution may 
include the desire to avoid network duplication, to protect 
major investments or for national security considerations. 

An individual licence requires approval by the sector 
minister (based on MCMC�s recommendation). It is valid for 
five to 10 years. Licensees must pay an upfront licence fee of 
MYR 10,000 (USD 2,630).5 Examples of individual licences 
include telephony, mobile cellular and bandwidth service (for 
example, Internet gateway service).

A class licence imposes lighter conditions. It requires 
only registration, is valid for one year and costs MYR 2,500 
(USD 658). Examples of services covered by class licences 
include Internet access and radio paging offerings. Note that 
these are only for service provision � licensees would need 
to acquire the infrastructure to provide the service, either 
by applying for the necessary individual licence or leasing it 
from a licensed provider. Under the previous licensing regime, 
220 licences had been granted (of which 180 were active) in 
31 service categories. Licensees were encouraged to migrate to 
the new system, and 135 of them agreed to obtain new licences. 
The others had gone out of business, were no longer interested 
in providing service or were offering services that no longer 
required a licence.

Of course, the simpler the new licensing framework is, 
the less mapping will be required. A general authorization 
regime such as the one adopted by the EU requires very little 
mapping. 

Under an authorization system, licences are no longer 
required and operators are regulated through general com-
petition and interconnection laws. Regulation becomes more 
technologically neutral, because different types of services can 
be offered under the same authorization. One set of rules can 
be applied equally to all kinds of service providers. Different 
approaches may still be justified, however, if one or more 
operator retains significant market power or if operators are 
employing a scarce resource such as spectrum. 

7.2.4.2  Removing Artificial Licensing Barriers

The process of mapping former service-specific licences 
to new licence categories will require regulators to determine 
which services should be licensed at all, and which should be 
subject to registration or notification requirements � or in fact, 
remain completely unlicensed. Regulators may also take the 
opportunity to dismantle any geographical restrictions, allow-
ing operators to serve any area in the country. Many of these 
decisions will be driven by a desire to remove as many licens-
ing barriers as possible in order to spur ICT development and 
investment.

The question arises whether such a liberalized licensing 
framework will allow regulators to exert sufficient control over 
operators � such as providers of basic telephony � to ensure 
that the public continues to have access to quality services at 
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fair and reasonable prices. Are such controls always neces-
sary? The European Commission regulatory directives call 
for addressing regulatory concerns in a two-pronged manner. 
General regulatory obligations will apply to all service provid-
ers, and additional regulatory obligations will apply to service 
providers with significant market power. 

Developing countries that are trying to extend networks 
to rural and un-served areas are also creating new licence 
categories, many of them for small entrepreneurs that will 

be exempt from most general obligations and rules. A �micro-
entrepreneur� setting up a tele-kiosk in a rural village in India, 
for example, would not be subject to the same quality-of-serv-
ice obligations or bank guarantees imposed on large operators 
offering services to an entire state or the nation as a whole.

Transitioning to a new licensing regime may also be an 
ideal time to redesign existing licence application procedures 
to make them more streamlined. For example, policy-makers 

Table 7.1:  Licensing in Malaysia

Licences under the old regime
Licensing under the new regime

Licensing 
сategory Individual licence Class licence Exempt/Unlicensed

1. Domestic Network Operators
2.  International Network Operators
3. Cellular/Personal 

Communications Services
4.  CT2 / Telepoint Service
5.  Financial Electronic Transaction
6.  Paging Services
7.  Trunk Radio System
8.  Radio Maritime Service
9.  Mobile Satellite Services
10.  Telecommunication Satellite 

Network Services
11.  Very Small Aperture Terminal 

Services
12.  Radio Location Services
13.  Satellite Broadcasting Services
14.  Mobile Data Services
15.  Mobile Radiocommunication 

Services
16.  Private Information Services
17.  Public Electronic Data 

Interchange Services
18.  Value Added Network Data 

Services
19.  Value-Added Services (Premium 

Rate)
20.  Telecommunications Personal 

Services
21.  Public Internet Kiosk Services
22.  Internet Service Providers
23.  Power Line Carriers
24.  Payphone and Public Facsimile 

Services
25.  Wireless Video Communications 

Network
26.  Private Telecommunications 

Network
27.  Common Subscriber Directory 

Services
28.  Community Interactive 

Multimedia Services
29.  Amateur Satellite
30.  Broadcasters � Radio
31.  Broadcasters � Television

Network 
Facilities 
Provider

Earth Stations
Fixed links and cables
Public payphone facilities
Radiocommunications 
transmitters and links
Satellite hubs
Satellite control station
Space station
Submarine cable landing 
centre
Switching centre
Towers, poles, ducts and 
pits used in conjunction 
with other network 
facilities

Niche or limited 
purpose network 
facilities

Broadcasting and production 
studios
Incidental network facilities
Private network facilities

Network 
Services 
Provider

Bandwidth services
Broadcasting distribution 
services
Cellular mobile services
Access applications 
service
Space service

Niche customer 
access
Niche connection 
service

Incidental network services
LAN services
Private network services
Router
Internetworking

Application 
Services 
Provider

PSTN
Public cellular services
IP telephony
Public payphone service
Public switched data 
service

Audiotext hosting 
services provided 
on an opt-in basis
Directory services
Internet access 
services
Messaging services

Electronic transaction service
Interactive transaction service
Networked advertising boards 
and Cineplex
Web hosting or client server

Content 
Application
Services 
Provider

Satellite broadcasting 
subscription
Broadcasting 
Terrestrial free to air TV
Terrestrial radio 
broadcasting

Not issued Internet content applications 
services

Source:  Adapted from MCMC. 
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and regulators may reduce the amount of information appli-
cants must disclose for general authorizations or registrations.

7.2.4.3  Licensing to Promote Convergence for Niche Markets

Some policy-makers may find that existing laws prevent 
them from developing a completely technology-neutral licens-
ing scheme. Nevertheless, there may be niche areas where 
licensing can be simplified. In Brazil, the provision of fixed-
line, mobile telephony and pay television services is subject to 
legal restrictions. Entry into the �value-added� services market, 
however, has been more open � but, unfortunately, compli-
cated. Before the introduction of new legislation, there were 
15 types of value-added service licences, and applicants had to 
obtain different authorizations depending on the nature of the 
transmission network they were using.

In August 2001, the telecommunication regulatory 
authority, ANATEL, issued a resolution streamlining the 
regulation of �multimedia communications services� or �SCM� 
(from the Portuguese Serviços de Comunicação Multimídia). The 
new SCM licence combined the former licence categories into 
one. By December 2003, 151 different companies had SCM 
licences, which are granted for an indefinite period so long as 
the licensee meets certain conditions. The SCM licence fee is 
BRL 9,000 (approximately USD 3,000).6 

Another approach regulators can adopt � if a generic licens-
ing regime is legally impossible or difficult to implement �
is to introduce technology-neutral licences for specific services. 
For example, in the mobile cellular sector, the regulator could 
design a licence so that it called for certain conditions to be 
met (for network rollout, high-speed transmission, roaming 
or other factors) without specifying the technology to be used 
(GSM, CDMA, etc.). The new Maldives regulator took this 
approach when it requested offers for a second mobile licence 
in 2004.7 

7.2.5  Ensuring a Level Playing Field for 
Competition

One of the key difficulties in moving to a converged 
licensing regime is making sure that neither incumbents nor 
new market entrants will be competitively disadvantaged under 
the new framework. This is exactly the same concern many 
governments faced in moving to a more competitive market 
environment, which often involved ending incumbent opera-
tors� exclusivity periods. Policy-makers and regulators may 
be asked to decide whether existing licensees should be com-
pensated for lost revenues arising from the transition to a new 
licensing regime. Operators that were required to pay large 
licence fees under the previous licensing regime may protest 
when a new, more open licensing regime allows new market 
entrants to begin competing without paying the same high 
fees. Other financial changes, such as reducing bank guarantee 
requirements, could also give rise to concerns about a level 
playing field. 

Initially, some countries that decided to open their mar-
kets to greater competition by eliminating market exclusivity 
periods enjoyed by incumbent operators agreed to provide 
monetary compensation to the incumbent for loss of income. 

Other countries employed incentives, either alone or in con-
junction with financial remuneration. Increasingly, countries 
are moving away from providing financial compensation for 
such changes to the licensing regime and the regulatory frame-
work, relying more on incentives. This section reviews some 
of the mechanisms that have been used. 

7.2.5.1  Paying Compensation

Singapore and Hong Kong, China, both paid compen-
sation to incumbents based on certain formulae. Singapore 
Telecommunications (SingTel), the incumbent provider of 
fixed and mobile services, was established in 1992 under a 
licence that gave it exclusive rights to provide domestic and 
international telecommunication services until 31 March 2007. 
In 1996, however, the government announced that it would 
accelerate the start of full competition in the sector to April 
2002. SingTel�s exclusivity period would be terminated early, 
on 1 April 2000, at which point limited competition would 
be allowed. Up to two additional fixed-line service providers 
would be licensed, according to the original plan.

In 1998, however, the government opted instead to imple-
ment only a fixed-line duopoly from April 2000 to April 2002. 
It awarded the second fixed-line licence, plus a mobile licence, 
to StarHub Communications. Singtel was paid SGD 1.5 billion 
(USD 1.05 billion) to compensate for its estimated decreased 
earnings. Moreover, SingTel was permitted to rebalance local 
rates and introduce metered service (national phone calls had 
been charged at a flat rate).

In January 2000, before StarHub entered the market,
the government once more accelerated the date for full
competition from 1 April 2002 to 1 April 2000.8 Both 
 SingTel and StarHub received compensation for losing their 
exclusivity and duopoly guarantees based on projections of 
their reduced earnings.9 SingTel received SGD 859 million
(USD 495 million), while StarHub received SGD 1.082 billion 
(USD 623 million).

In Hong Kong, China, negotiations to liberalize the 
international telecommunication market began in 1996 and 
ran for 18 months. The approach to compensating Hong 
Kong Telecom (HKT) was to estimate the difference in the 
discounted value of net cash flow from 2007 (the original 
exclusivity termination date) to 2000 � the date for intro-
ducing facilities-based international service. The net cash flow 
also reflected the introduction of voice international simple 
resale in 1999. HKT received approximately HKD 8 billion 
 (USD 1.02 billion) for this early termination. HKT was also 
released from making further royalty payments. The dis-
counted value of consumer benefit in the form of lower prices 
was estimated at HKD 17 billion (USD 2.2 billion).10

Small countries � particularly island states � have often 
granted long exclusivity periods to incumbent operators. The 
argument is that these island countries are too small to attract 
competition in the telecommunication sector and thus a 
monopoly is necessary to ensure network rollout and univer-
sal service. This argument is increasingly losing favour with 
a growing number of small island states, which are opening 
their markets to competition. For example, in 2002, Mauritius 
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moved up the introduction of competition one year (from 
December 2003 to December 2002). The incumbent is to be 
compensated based on its projected loss of earnings. 

7.2.5.2  Awarding No Financial Compensation

One region where the introduction of competition has 
been accelerated is the Caribbean. There, Cable & Wireless 
often operated with exclusive rights in many Anglophone 
countries. Some Caribbean countries (Barbados, Jamaica, 
Trinidad and Tobago) have adopted their own approach for 
the early termination of the Cable & Wireless monopoly.11 
Others adopted a noteworthy regional approach through the 
Organization of Eastern Caribbean States (OECS). Five OECS 
governments � Dominica, Grenada, St. Kitts and Nevis, Saint 
Lucia, and Saint Vincent and the Grenadines � created a new 
regional telecommunication authority, the Eastern Caribbean 
Telecommunications Authority (ECTEL). ECTEL negotiated 
with Cable & Wireless about terminating its market monopoly. 
On 7 April 2001, Cable & Wireless and the OECS countries 
signed an agreement to liberalize the islands� telecommuni-
cation sectors.12 As a result, the exclusive licences of Cable and 
Wireless were terminated and new licences were issued. The 
agreement was reached without any compensation to Cable & 
Wireless.

7.2.5.3  Providing Incentives

When Peru cut short the incumbent�s exclusive rights, it 
agreed to eliminate the operator�s obligation to build out its 
network in low-profit, rural areas (see Box 7.1).

In Malaysia, no monetary compensation was paid to 
existing licensees at the time of transition to the new licensing 
regime introduced in 2000, but they were given other incen-
tives.13 For example, operators were allowed to offer services 
in areas where they previously did not have a licence. The 
MCMC devoted a lot of time to explaining the new licensing 
scheme to existing operators. Although making the transition 
to a new licence was optional, not doing so meant that when 
the operator�s existing licence expired, the service could no 
longer be provided. 

In adopting the �unified access service� licence, India 
offered existing operators the option to migrate to the new 
system or remain under the conditions of their existing 
licences.14 Cellular operators protested that basic service (local 
telephony) providers were being allowed to compete with 
them (through �limited mobility� on wireless local loop facili-
ties) without paying the same high fees. But the Indian govern-
ment decided not to grant cellular carriers any compensation. 
The government cited incentives and benefits it had already 
extended to the cellular carriers in the past: 

• Cellular carriers were given relief for migrating from a 
fixed, upfront licence fee to a revenue-sharing regime in 
August 1999.

• When �limited mobility� was permitted for basic service 
in January 2001, cellular carriers were compensated by 
having their licence fees reduced from 15 per cent of rev-

enues to 12 per cent, 10 per cent or 8 per cent, depending 
on the geographical region for which they were licensed. 

• Cellular carriers were permitted to retain 5 per cent of the 
revenues paid to basic service providers for call termina-
tion.

Cellular carriers also were allowed to offer fixed services 
using their GSM wireless infrastructure.

7.2.5.4  Licence Fees and Bank Guarantees

Many incumbents have paid large licence fees in exchange 
for their exclusivity rights. The move to a converged licence 
regime in a more competitive environment is likely to lead 
to reduced licence fees for new market entrants. This raises a 
question of fairness (at least, in the boardrooms of the incum-
bents). Should new market entrants benefit from nominal fees 
while incumbent operators remain saddled with large debts 
from their licence fees? Many incumbents say no � and suggest 
that allowing such an inequity would unduly stack the com-
petitive deck in favour of new market entrants. 

Legacy operators may seek compensation for the end of 
full or limited exclusivity. And as part of those negotiations, 
they may well ask the government to factor into the compen-
sation package a portion of the original licence fees they paid. 
If a country is also eliminating legacy licensing obligations, of 
course, the value of such relief (if it can be quantified) could 
offset any compensation requested. Consideration could also 
be given to the advantages that incumbents enjoy by already 
having established business relations with their customer base. 
While new market entrants may escape huge licence fee pay-
ments, they face an uphill battle in acquiring new customers. 
Incumbents, meanwhile, have existing customers � to whom 
they will now be able to market additional ICT services under 
a new, converged licence structure. The ability to enter new 
ICT markets is, in fact, one of the best incentives for incum-
bents to cooperate in developing a converged licensing system.

7.2.6  Reviewing Universal Access and Universal 
Service Rules

In the past, many universal access or universal service 
policies were developed during the era when monopoly opera-
tors were the rule. Moreover, most such policies were targeted 
at providing a single service: basic voice telephony or, as it is 
sometime called, �plain old telephone service� or �POTS�. 
Often, the obligation to provide universal access to POTS 
was included in the monopoly provider�s licence or conces-
sion. These early policies generally involved implicit subsidies, 
usually by routing revenue streams from national and interna-
tional services to local voice service. In addition, revenues from 
business users were often used to cross-subsidize residential 
service.

The emergence of competitive service providers and 
multiple technologies for the provision of telephone services, 
however, called for changes in universal access and univer-
sal service policies. Regulators began to introduce explicit 
subsidies for higher-cost services or services in remote or 
rural areas. These programmes required a substantial level of 
direct, detailed regulatory intervention. Regulators now had to 



CHAPTER 7 113

Trends in Telecommunication Reform 2004/2005

decide which operators or service providers had to contribute 
to universal service funds, how much subsidy funding should 
be collected and disbursed, what services should be subsidized, 
and which entities should receive the subsidies. Maintaining 
such an approach in a competitive environment, with multiple 
operators and multiple competing technologies, is becom -
ing increasingly difficult, even for the most experienced
regulators.

Today, as competition brings better quality and affordable 
services to more end users, the need to continue this system 
of universal access and universal service obligations has been 
brought into question. As mentioned in Chapter 1, the global 
community of ICT regulators, meeting at ITU�s Global Sym-
posium for Regulators (GSR) in 2003, agreed to a set of Uni-
versal Access Best Practice Regulatory Guidelines.15 The 2003 
GSR Guidelines recognized that universal access and universal 
service goals are now increasingly viewed as market opportu-
nities for both service providers and end users, rather than 
as regulatory obligations. The guidelines identify a range of 
principles and practices regulators can use to promote univer-
sal access or universal service, including, as a first step, using 
regulatory reforms to promote greater access to ICTs.

Many policy-makers and regulators are reviewing and re-
tooling their universal access policies and practices for the new 
converged and competitive environment. They are introducing 
lower licence fees and measures to spur the growth of entre-
preneurial rural service providers. Regulators are also using a 
range of initiatives � such as infrastructure sharing and wireless 
broadband technologies � to promote more cost-effective and 
rapid deployment of last-mile network technologies.

Governments increasingly realize that innovative technol-
ogies and savvy business practices can play a key role in achiev-
ing universal access and universal service. The combined use 
of mobile cellular technology and prepaid cards has brought 
voice service to more than a billion new end users worldwide. 
This has provided a tantalizing glimpse of what the future can 

hold for widespread access to advanced ICT services. The role 
of regulatory reform in achieving universal access and uni-
versal service is explored in depth in the 2003 edition of this 
publication, which is entitled Trends in Telecommunication Reform 
2003: Promoting Universal Access to ICTs.

One task regulators can undertake is to analyse whether 
they should alter the network rollout, coverage or investment 
requirements that are embedded in existing licences or regula-
tory codes. They can also examine whether contributions to 
universal service funds should be adjusted. There are several 
reasons for such a review:
(1) To include contributions from a broader array of ICT 

service providers, as a way of lessening the burden on 
those already required to contribute. 

(2) To potentially reduce the fund size as competition spreads 
access to more users, reducing the need for direct subsidy 
funding.

(3) To recalibrate which ICT services should be subsidized 
for consumers in an age of convergence and expand-
ing information technology needs. (One issue countries 
are now facing is whether directory service information 
should be required for all ICT services, including wireless 
subscribers.) 

7.3  Reviewing Non-Licensing Regulations

As the previous section revealed, the need to move toward 
a more convergence-compatible licensing system requires a 
review and potential revision of many regulatory approaches 
and rules that in the past have been established through indi-
vidual, service-specific licences. But the impact of convergence 
does not end there. Direct or ripple effects will be felt in virtu-
ally every area of regulation, including quality-of-service, inter-
connection and spectrum management. This section explores 

Box 7.1:  Peru: From Government Monopoly to Fully Liberalized Environment

Peru chose a gradual approach in its transition to a competitive telecommunication market. Between 1991 and 1993 it intro-
duced a Telecommunication Law and established a regulator, OSIPTEL. In January 1994, the government decreed progressive 
�de-monopolization� of the telecommunication sector. While it opened markets to competition for telex, telegraph, public phones, 
cellular, cable TV and value-added equipment and services, it gave a five-year exclusivity period � for basic and long distance serv-
ices � to the two state-run, fixed-line telephone companies, Compañía Peruana de Teléfonos (CPT) and Entel Perú.

In February 1994, the government sold 35 per cent of its shares in CPT and Entel Perú to Telefónica de España for
USD 2 billion (including investment commitments). The total auction reserve price for both companies, set by the government, 
was USD 525 million. In addition to the USD 2 billion sale price, Telefónica was expected to invest USD 1.5 billion in network 
infrastructure during its first five years of operations.

Once the sale was finalized, Telefónica unified both companies under the name Telefónica del Perú and renewed the com-
panies� concessions. Telefónica del Perú was given a five-year exclusive contract (1994-1999) to operate the country�s fixed local 
and long distance networks. Apart from the build-out obligations, Telefónica del Perú�s concession also called for rebalancing of 
tariffs, high quality of service and public telephone services.

In 1998, Telefónica del Perú and OSIPTEL reached an agreement to cut short the exclusive contract by one year in order to 
allow for full competition in the market. Telefónica del Perú agreed to this change in exchange for the elimination of its obligation 
to build out its network in low-profit, rural areas. 
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how convergence, and the decision to adopt a converged regu-
latory regime, affects these issues.

7.3.1  Quality of Service 

Regulators moving to a converged licence structure will 
likely develop stand-alone quality-of-service (QoS) regula-
tions as part of the transition process. QoS requirements are 
sometimes technology neutral. A regulator seeking bidders 
for a competitive minimum subsidy auction for a rural access 
project, for example, may set certain QoS standards for any 
eligible operator to meet. The regulator would not choose the 
technology to be used in the project, leaving that choice to the 
operators.

QoS standards, however, are sometimes more closely 
linked to a specific technology. Different applications utilize 
unique technical QoS characteristics for dealing with conges-
tion avoidance, regulating packet or cell size, and limiting 
bandwidth utilization. These characteristics are typically 
determined by industry standards and engineered accordingly. 
Circuit-switched networks do not operate like packet-switched 
ones and voice services are different from text � which is, 
in turn, different from video. Regulators might distinguish 
between technical standards (for example, call quality or packet 
loss) and commercial standards (billing complaints, service 
delays) in their QoS monitoring. While the former will be 
difficult to apply uniformly across different networks, the 
latter is more generic and thus more easily applied to different 
services. 

Malaysia, which has adopted one of the most technologi-
cally neutral licensing regimes in the world, is a prime example 
of how a regulator�s goals will often determine if it can remain 
completely technology-neutral. Malaysia monitors QoS in a 
service-specific way, and many of the QoS indicators vary from 
service to service.16 For example, MCMC tracks call-connec-
tion losses on the public switched telephone network. But it 
uses packet loss as the metric for broadband access services and 
dropped calls for public cellular services. MCMC does achieve 
some uniformity with commercial indicators such as billing 
performance. All network operators are expected to achieve the 
same target of having complaints not exceed more than 2 per 
cent of subscribers in any billing period. MCMC also moni-
tors some QoS indicators for the generic category of �content 
applications service�. 

In a converged regulatory framework, QoS parameters 
may be met better by allowing consumers to openly access 
information on operators� performance, and by giving opera-
tors some flexibility during growth periods. The Telecom-
munications Office of the Slovak Republic requires service 
providers to maintain published data on �measurable quality 
indicators of the public service� so that the information can be 
used for comparison.17 

With heterogeneous networks and applications, perhaps 
the best the regulator can do in a converged environment is to 
report QoS performance for as many services as possible. Like 
Malaysia, Singapore also tracks QoS for a variety of services 
(mobile, paging, Internet access, broadband access, trunked 

radio and basic telecommunications).18 Chile requires Internet 
service providers to post QoS statistics on a website.19 

If QoS standards are embedded in the regulatory frame-
work rather than in each licence, regulators will have more 
flexibility to update those standards as technologies change and 
services converge. Regulators increasingly include automatic 
review provisions in regulations to provide maximum flex-
ibility to adapt to changing market and technical conditions. 
Regardless of the underlying technology or service, the regu-
lator�s goals should embody the attempt to achieve a flexible, 
non-discriminatory competitive environment, while fostering 
reliable network operations through adequate QoS standards. 
In achieving a truly technology-neutral regime, the same set of 
standards should apply regardless of application. 

7.3.2  Interconnection Regulation in a Converged 
Environment

Licences usually address interconnection requirements 
in only a general way, compelling the licensee to offer inter-
connection without going into details. Instead of specifying 
interconnection details in licences, regulators have commonly 
developed separate sets of interconnection rules. But with con-
vergence, interconnection has become more complex, leading 
some regulatory authorities to modify their interconnection 
regulations.

Questions involving convergence and interconnection 
often deal with expansion from the voice telephony market 
into markets for data services, including Internet access. Some 
of the questions include:
• Which operators should be allowed (or required) to inter-

connect?
• What should the nature of the interconnection be?
• Should there be stricter interconnection requirements for 

players with significant market power or those that con-
trol bottleneck facilities?

• Which interconnection agreements should the regulator 
monitor?

• Is infrastructure sharing and access replacing interconnec-
tion?

7.3.2.1  Which Networks Should Be Interconnected?

Almost every government agrees that operators of public 
switched networks � whether fixed or mobile � should be 
required to interconnect with each other. It is less clear, 
however, whether to include other types of networks in that 
interconnection mandate. A related issue is whether the same 
interconnection rules should be applied universally, to all types 
of network operators or whether some may still need to be 
regulated differently. For instance, interconnection charges 
may vary for traffic terminating on mobile or fixed networks. 

In the EU, the 2002 Authorization Directive20 stated that 
any entity could provide electronic communications networks 
or services. Under the Access Directive, any operator provid-
ing a public �electronic communication network� has the right 
to negotiate interconnection with any other such provider. The 
definition of electronic communication network, however, differs 
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among EU member countries. Some apply a more broad defi-
nition than others.

• In Denmark, all providers of telecommunication networks 
and services are entitled to interconnection. Providers of 
publicly available telecommunication networks and serv-
ices have the right and obligation to negotiate agreements 
on traffic exchange with other such providers, with the 
aim of ensuring reciprocal access. This applies not only to 
traditional telephone operators but also to Internet service 
providers and broadcasters. 

• In Greece the focus is narrower. Under Law 2867/00 Arti-
cle 8, Section 3, the only entities in Greece that have both 
the right and the obligation to interconnect are those that 
provide fixed and mobile public switched networks and 
services, as well as those entities that provide leased lines 
to users� premises.

The 2002 Access Directive updates the EU�s 1998 regu-
latory framework, which had placed certain interconnection 
obligations on operators designated as having significant 
market power. The 2002 Access Directive requires regulators 
throughout the EU to conduct an analysis to determine which 
players maintain significant market power in which relevant 
markets. For interconnection, the European Commission 
has identified three separate markets, one for call origination, 
another for call termination and a third for transit. Regulators 
must then decide whether to maintain, amend or withdraw 
their existing interconnection obligations. The EU access 
regime, therefore, uses the principle of asymmetric regulation. 
It not only identifies separate interconnection and access mar-
kets, it permits regulators to put additional regulatory burdens 
on operators with significant market power in those markets. 
The EU Access Directive reflects a broader trend worldwide. 
Regulators often continue to distinguish between specific 
interconnection rights and obligations for different types of 
services and operators.

Convergence impacts interconnection most often when 
regulators receive requests from ISPs to force fixed telephone 
operators to provide access for dial-up service. This is often a 
contentious process. Incumbent operators typically delay such 
requests and try to charge high interconnection rates. In the 
early days of dial-up access in developed nations � and even 
today in many developing nations � unfavourable intercon-
nection terms resulted in high retail prices for Internet access, 
dampening Internet use. This has been exacerbated in coun-
tries where metered local call charging is in force. Consumers 
end up with two unpredictable bills: one from the telephone 
operator for local telephone use while connected to the Inter-
net and another from the ISP for Internet access.

Regulators in many countries have come under pressure 
from pro-Internet government policies and consumer groups 
to modify dial-up Internet access interconnection to spur more 
widespread market demand and take-up. Pro-Internet inter-
connection policies often include:

• lower interconnection rates for Internet traffic (compared 
with voice calls);

• agreements between telephone operators and ISPs to 
charge one metered tariff (again, typically priced below 
retail voice charges) and share the revenues (these 
arrangements usually operate through special number 
prefixes);21 and

• un-metered, flat-rate Internet access packages. 

ISPs still face obstacles, in some countries, to obtaining 
reasonably priced interconnection from incumbent opera-
tors. Indeed, there have been instances when ISPs have been 
licensed but have not been able to begin operations because 
of the inability to obtain interconnection. In Mauritius, the 
new regulator, ICTA, stepped in to impose an interconnec-
tion rate after ISPs were unsuccessful in negotiating reasonable 
prices. It reduced the rate 70 per cent, from MUR 0.30 to 0.10
(USD 0.0104 to 0.0035) per minute. Acknowledging that the 
interconnection rate was possibly below cost, the regulator 
stated that it was justified, �considering the importance of 
Internet access in the growth of ICT, and in order to bring it 
within the reach of everyone�.22 

7.3.2.2 Technology-Neutral Interconnection 

Interconnection in a converged environment will require 
regulators to acknowledge that traditional voice telephony and 
data interconnection rules may differ. The growth of data serv-
ices demonstrates the multi-purpose use of networks that can 
cross regulatory boundaries. At the same time, other types of 
networks are becoming just as important as POTS networks, 
and these networks will have their own interconnection sys-
tems. Should regulators also be monitoring interconnection of 
these networks?

Circuit-switched telephone networks can also be used 
for data communications � for fax, dial-up Internet access, 
broadband Digital Subscriber Line (DSL) Internet access or 
text messaging. But regulators likely will find that reliance on 
the traditional, time-based (minutes of use) metrics for deter-
mining interconnection charges, pioneered on circuit-switched 
networks, may not be applicable in a converged market. What 
is emerging is a move away from time-based interconnection 
charges to an approach based on capacity. 

Colombia, recognizing that multiple services can be 
offered over a single network, has implemented a capacity-
based approach through CRT Resolution No. 469 of the 2002 
Unified Interconnection Regime (RUDI). The resolution 
determined that network usage may be measured in terms of 
time units (minutes, for example) or in any other appropriate 
manner, including capacity � such as an E1 line (2.048 mega-
bits per second).23 Under the RUDI approach, an operator 
might adopt capacity-based interconnection charges, requiring 
a flat monthly payment. Using the price of a leased line as the 
benchmark, the capacity-based interconnection rate assumes 
that the operator providing interconnection will be able to 
recover its costs for operation and maintenance of the network, 
plus a reasonable profit, independent of the traffic volume.24
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7.3.2.3 Interconnection in Different Market Segments

Global trends indicate that countries are expanding the 
scope of services considered suitable for interconnection. There 
is a need for periodic reviews of interconnection regulations to 
respond to changes in various markets and technologies. This 
subsection examines the interconnection issues developing in 
the traditional telecommunication market segments. 

Mobile Data 

Short messaging service (SMS) began as a service for 
transmitting small text messages (up to 160 characters) between 
mobile terminals. The terminals were then expanded from call 
centres and websites to mobile phone handsets.25 Today, SMS 
has spread to fixed lines, with incumbent telephone operators 
in several countries offering text messaging to their fixed-line 
customers. SMS interconnection has traditionally been con-
sidered a mobile service, subject either to the rules govern-
ing mobile interconnection or as simply outside the scope of 
interconnection regulations entirely. Operators were often left 
to agree among themselves how to handle it. Not surprisingly, 
the issue has often been contentious, not only among mobile 
operators but also between those operators and parties such as 
content providers and fixed-line operators.

In Venezuela, the regulator, CONATEL, mandated inter-
connection for SMS in reaction to delays by operators, which 
had argued that interconnection rules did not apply to SMS, 
which was a value-added service.26 CONATEL noted that the 
country�s Telecommunications Law clearly stated that those 
rules applied to all networks and services, not just voice serv-
ices. The regulator also argued that the technological evolution 
of mobile telephony had resulted in a converged market of 
voice, video and data services that could not be separated.

Mexico�s regulatory commission, COFETEL, also ordered 
the interconnection of SMS platforms, stating in its decision 
that �SMS service routes public switched traffic�. COFETEL 
established an interconnection charge of MXN 0.12 (about 
USD 0.01) per message, but left to the parties the decision 
of whether to adopt a different compensation method such as 

�bill and keep�. Bahrain also mandated SMS interconnection 
in December 2003. The regulator�s analysis concluded that 
a mobile communications �cluster� market existed for retail 
provision of basic and value-added SMS. 

The complexity of arranging international interconnection 
in the mobile world is leading to the establishment of mobile 
exchanges. This is being driven by the growth of international 
roaming and the development of new Internet services for 
mobile phones. New general packet radio services (GPRS) 
roaming exchanges (GRXs) have been established to support 
this requirement.27 

An issue bound to grow in importance with the emer-
gence of high-speed mobile data networks is the operator�s 
role in Internet markets. Teething problems have emerged in 
two areas: mobile portals and ISP licensing for mobile operator. 
There is no apparent consensus on whether a mobile operator 
needs a separate ISP licence to provide Internet access over its 
mobile network. Of course, this is not an issue in countries 
where ISPs generally can operate without a licence. But in 

other countries, this has been a stumbling block to the intro-
duction of mobile Internet services. In St. Lucia, mobile opera-
tors were required to provide their mobile Internet services for 
free until they obtained an ISP licence. 

Most mobile Internet services lead users to the operator�s 
own Web portal. Unless an open system is mandated, users 
may not be able to access independent content providers. 
The Republic of Korea � one of the world�s leaders in mobile 
Internet penetration � has mandated an open portal system.28 
Mobile operators there must open their networks to broad-
band Internet service providers, content providers, other por-
tals, and other mobile service providers. Moreover, standards 
have been established for agreements between content provid-
ers and portal owners and for billing systems. The government 
is also investigating the feasibility of prying open mobile date 
networks ever further, by allowing users to select a mobile 
portal when they turn on their handsets. 

Cable Television

Another example of regulatory action to promote access 
to essential telecommunication infrastructure can be found 
in the market for cable modem access. In the United States, 
the Federal Communications Commission decided that cable 
modems should remain unregulated. Cable system operators, 
therefore, have no obligation to open their network to all ISPs. 
On the other hand, countries such as Canada have required 
cable television carriers to make their cable modem Internet 
services available for resale at a discount. 

Internet Data Exchanges

ISPs in some countries have set up exchanges to trans-
fer data among themselves. These are typically commercial 
arrangements that usually have not involved regulators. But in 
some cases, the need to reduce the high cost of international 
bandwidth by transiting national Internet traffic within a coun-
try has motivated regulators to mandate Internet interconnec-
tion.29 One example is Chile, where the government agency 
responsible for telecommunication, the Under-Secretariat for 
Telecommunications (Subsecretaría de Telecomunicaciones, or 
SUBTEL), mandated interconnection among ISPs in a resolu-
tion issued in October 1999.30 SUBTEL also established QoS 
indicators that ISPs had to publish on their websites. Although 
the resolution did not prescribe an interconnection charging 
method, it did state the bandwidth increments (2 mbps) and 
forbade discrimination in the quality of interconnection pro-
vided among ISPs. The government�s interconnection mandate 
put pressure on ISPs to arrive at commercial agreements. 

7.3.2.4  Convergence and Access to Infrastructure

Telecommunication markets and services have evolved 
in such a way that interconnection regimes designed only to 
facilitate voice interconnection are inadequate to support con-
vergence. The rapid transition from an analog to a digital-based 
environment has brought with it an increased use of packet 
data technologies. Convergence is an inevitable by-product of 
digitalization, given that packets of information may include 
voice, data and video without differentiation.
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The combination of offerings using a single network 
platform for voice and advanced communications services 
requires more than mere linking of existing networks at a point 
of interconnection (POI). Often, new entrants seeking to pro-
vide advanced services require access to certain elements of the 
incumbent�s existing network in order to provide their services. 
For example, new entrants may require unbundled access to 
local loops. Some regulators have intervened to facilitate access 
to infrastructure, mandating prices, terms and conditions.

The EU has defined the term access, providing a regulatory 
basis for regulators to require incumbent operators to make 
their facilities available for resale as well as unbundling (in the 
form of bit-stream, shared lines or full access).31 Under this 
rubric, incumbents and other dominant operators must make 
available certain facilities indispensable for the provision of 
advanced communication services (see Box 7.2).

Incorporating the access concept into interconnection 
frameworks has facilitated the introduction of new technolo-
gies by new market entrants. The concept is particularly useful 
for regulators, since it differentiates �interconnection� from 

�access� and recognizes that both are important elements for 
successful competition. Obligations that go beyond simple 
interconnection can then be mandated under the concept of 
access. These obligations can take the form of ex ante rules 
applied to operators with significant market power, at least 
during a transitional phase, while different market services 
become competitive.

With this guidance, EU regulators are broadening the 
scope of entities that may be entitled to obtain network access. 
Portugal, for example, has given all licensed fixed telephony 
providers access to unbundled network elements. In Spain, 
operators that provide voice telephony with their own trans-
port infrastructure have the right to both physical and shared 
access of unbundled elements. Several countries � including 
Denmark, Finland and Greece � have determined that all 
telecommunication operators should have bit-stream access. 
Austria has gone so far as to include ISPs among the entities 
permitted access to unbundled elements. 

The development of broadband networks has highlighted 
the ability of a number of different platforms to provide high 
bandwidth. The variety of broadband options today includes 
DSL, cable modem, IMT-2000, satellite, and fixed-wireless 
access. This calls for regulatory flexibility that will allow a 
full range of services to be provided using different network 
platforms. Recently, FCC in the United States announced 
proposed rules for broadband service to underserved areas. It 
proposed changes to certain technical rules in order to foster 
broadband deployment using the significantly untapped capa-
bilities of the nation�s electrical power grid.32 This illustrates 
that countries are recognizing the need to promote the devel-
opment of advanced service offerings and are taking specific 
steps to ensure that access to essential network elements is 
made available to all operators.

7.3.2.5  Interconnection Clearing Houses 

The liberalization of telecommunication markets and 
the spread of convergence have led to a rise in the number 

of operators in any given market. This raises the issue of how 
to manage the complexity when a multiplicity of operators 
needs to interconnect with each other. ITU-D Study Group 1 
(Question 6-1/1 on Interconnection) is examining this issue.33 
A report by that study group concludes by stating that �with 
the increase of the number of operators in different services, 
the number of interconnect links between operators will 
increase in multiples and will be very soon unmanageable�. 

The study proposes an �interconnect exchange� as a pos-
sible solution. It would function as a clearing house, managed 
by an independent organization � in contrast to the traditional 
interconnection model of bilateral agreements between opera-
tors. The main features of the exchange would be the follow-
ing: 
• The exchanges could be connected to each operator at 

POIs, preferably through a duplicated interconnect link.
• All operators would be connected to the same exchange, 

making uniform terms of interconnection possible.
• Interconnection exchanges could be versatile enough to 

accommodate all type of interconnecting links conform-
ing to licensing or regulatory requirements.

• Interconnection exchange operators could function as 
mediators and operate a clearinghouse for billing between 
service providers. 

According to the study group, the main advantages of a 
clearing house or exchange model are (1) network and opera-
tional simplicity, (2) optimization of the number of links, and 
(3) efficient traffic analysis and route selection. This is attrac-
tive for regulators who could simply monitor the activities of 
a clearing house instead of tying to enforce multiple intercon-
nection agreements among a plethora of operators. The result 
could be more optimal peering, more transparency and more 
pro-competitive policies. 

7.3.3  Use of Spectrum and Other Scarce 
Resources

As convergence takes hold in the marketplace, the demand 
for scarce resources, such as spectrum and numbering, will 
increase. Ensuring that these resources continue to be available 
for deployment of new services is essential to the long-term 
growth of the ICT marketplace. This section will examine 
how regulators might handle scarce resources under a technol-
ogy-neutral licensing regime. 

7.3.3.1  Spectrum Resources

Because appropriate spectrum is perceived as scarce, regu-
lators often license it separately. Nevertheless, convergence 
requires governments to coordinate spectrum management 
with other aspects of telecommunication regulation. Regula-
tors can take steps to provide more flexibility in the use of 
spectrum to encourage technology-neutrality. These steps can 
include spectrum trading and in-band migration. 

Spectrum Trading
Spectrum trading allows licensees to sell or trade their 

spectrum rights. The approach is based on the concept of 
technology-neutrality and flexible use of spectrum. To that end, 
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spectrum use would not be limited to a specific licensee, nor 
would restrictions be placed on the type of technology that 
could be deployed using a given block of spectrum.

Spectrum trading could also remove barriers to entry 
posed by reserving blocks of frequencies for specific uses. 
Eliminating these types of restrictions could allow competition 
to occur more readily in the supply of spectrum-based services. 
Spectrum allocation and assignment decisions would occur, 
essentially, in the marketplace itself, defusing often contro-
versial decisions about the best way for governments to assign 
spectrum. 

In-Band Migration
In-band migration refers to the practice of allowing opera-

tors to use their existing spectrum to provide new services. 
This has mainly occurred in the cellular mobile sector, in 
which regulators have allowed operators using so-called 
first- and second-generation networks to migrate to advanced 
services without requiring them to obtain new frequency 
assignments or licences. As a result, many operators have 
used their current spectrum assignments to implement more 
advanced services. This has given the operators freedom to 
choose when to migrate as well as what technology to opt for 
when they do migrate. 

One example is the upgrading of GSM networks to 
support the higher-speed GPRS and �enhanced data rates 
for GSM evolution� (EDGE) protocols. Most countries have 

allowed this kind of upgrade without requiring any regulatory 
changes.34 Another example of in-band migration � particu-
larly prevalent in the Americas and Asia � has been the upgrad-
ing of CDMAOne networks to the IMT-2000 (3G) protocol, 
CDMA2000 1X. The result has been a proliferation of 3G 
mobile services throughout the two regions, made possible 
because operators did not need to obtain costly new licences 
and could re-use existing infrastructure. 

The examples above refer to network evolution �
providing new services over upgraded infrastructure. Another 
scenario is when a mobile operator is allowed to install a com-
pletely new network using its existing spectrum. This has been 
the case in countries where operators with analogue networks �
but no migration option � have decided to implement 3G 
networks.

Another scenario is when regulators decide that exist-
ing licensees are not using frequency assignments efficiently 
and demand the return of the spectrum. This often happens 
when spectrum is being used for older analogue networks, and 
regulators want to foster a transition to digital services. This 
rarely causes problems, since most operators have been warned 
and given a deadline for transition. Indeed, most operators 
plan digital networks to migrate their analogue customers to. 
But with the expiration of several second-generation licences 
looming on the horizon, this could become a challenging 
regulatory issue in the near future. In Hong Kong, China, the 

Box 7.2:  Network Access in the European Union 

Access is defined in the EU Interconnection and Access Directive1 as making available facilities and services to another opera-
tor or service provider under defined conditions, on either an exclusive or non-exclusive basis. Among other things, it includes 
(1) access to network elements and associated facilities and services, which may involve the connection of equipment by wired or 
wireless means; (2) access to physical infrastructure, including buildings, ducts and masts (poles); (3) access to software systems, 
including operation support systems; (4) access to number translation or systems offering equivalent functionality; and (5) access 
to mobile networks, in particular for roaming. Interconnection is a specific type of access implemented between network opera-
tors. 

Article 12 of the EU Access and Interconnection Directive states that operators may be required:

• to give third parties access to specified network elements and/or facilities, including unbundled access to local loops; 

• to negotiate in good faith with entities requesting access;

• not to withdraw access to facilities already granted;

• to provide specified services on a wholesale basis for resale by third parties;

• to grant open access to technical interfaces, protocols, or other key technologies that are indispensable for the interoper-
ability of services or virtual network services;

• to provide collocation or other forms of facility sharing, including duct, building or mast sharing;

• to provide specified services needed to ensure interoperability of end-to-end services to users, including facilities for 
intelligent network services;

• to provide access to operation support systems or similar software systems necessary to ensure fair competition in the 
provision of services; and

• to interconnect networks or network facilities.

 

1 Directive 2002/19/EC of the European Parliament and the Council of March 7, 2002 on access to, and interconnection of, electronic communications networks 
and associated facilities.
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regulator has issued a consultation paper seeking comments 
on what it should do when 2G licences expire.35 The regula-
tor is considering taking back under-used frequencies and 
issuing new licences that would require the installation of a 
high-speed mobile network. But this proposal has generated 
considerable controversy.36

The topics of spectrum trading and in-band migration are 
discussed further in Chapter 6.

7.3.3.2  Numbering 

Numbering requirements are normally the subject of 
stand-alone regulations. Licensing provisions can impose 
additional requirements, however, such as a mandate to imple-
ment number portability. Numbering is an essential resource 
for a network operator, because subscribers must be identified 
by a unique series of digits in order to be reached. Number-
ing management has traditionally focused on voice telephony, 
but as mobile and IP-based networks grow, there is a need 
for numbering policies that benefit consumers and allow the 
development of new services and applications. Convergence 
between telephone numbering and Internet domain nomencla-
ture is beginning, and regulators will need to become familiar 
with this subject to ensure the needs of their country are met. 

Number portability refers to a consumer�s ability to keep 
a telephone number when changing from one telecommu-
nication provider to another. This allows the consumer to 
select a service provider based on services and price without 
the inconvenience of having to change numbers. It also 
enhances competition, since new market entrants are better 
able to attract customers, who are less wedded to their exist-
ing service providers. Several countries have implemented 
number portability from one fixed-line network to another, or 
one mobile network to another. Some countries, including the 
United States, have mandated extended portability � requiring 
fixed-line and mobile operators to support �porting� numbers 
between mobile and fixed-line networks. 

Electronic numbering, or �ENUM�, refers to a protocol 
for mapping a telephone number from the PSTN to a domain 
name address in an IP environment (see Figure 7.1). ENUM 
proponents aim to simplify the growing profusion of ways to 
contact people through electronic media. 

Technologies supporting ENUM would allow people 
to send e-mails to a telephone number. In fact, a recipient�s 
e-mail, phone numbers, fax and instant messenger address 
could all be reached using the same telephone number. While 
ENUM may not be a pressing issue today � no country has yet 
implemented it � it will become increasingly important in the 
future. It is particularly relevant for VoIP services, because the 
mapping of telephone numbers to �uniform resource locators� 
(URLs) would make the use of VoIP much more transparent. 
ITU-T Study Group 2 and the Internet Architecture Board are 
working together on issues related to deployment of ENUM 
protocol-based services. Regulators should be familiar with 
these issues, because progress will require consultation with 
administrators of numbering resources such as the interna-
tional E.164 numbering plan.37 Australia and the Republic of 
Korea have already started ENUM trial systems.38 

A growing number of countries are assigning manage-
ment of their two-letter, country-code top-level Internet 
domain names (ccTLDs) to telecommunication regulators. 
For example, Mauritius� Information and Communication 
Technology Act (2001) assigns responsibility for domain name 
administration to an Internet Management Committee within 
the telecommunication regulator, ICTA.39 In many developing 
countries, however, regulators are unprepared to take on this 
role. Although regulators may have legal responsibility, actual 
management of the domain name is often left, temporarily at 
least, to others. A related issue is that some countries do not 
even control the ccTLDs reserved for them.40 As IP networks 
become more prevalent, this issue will assume more impor-
tance. 

7.3.4  Dispute Resolution, Enforcement and
Sanctions 

As ICT markets become more competitive, more disputes 
are likely to arise among operators and between operators and 
consumers. Regulators need to have the power to resolve dis-
putes. And for that, they need to have procedures to adjudicate 
them. Dispute resolution procedures should be efficient and 
transparent, and they should include mechanisms for filing 
and handling complaints, conducting findings of fact, conduct-
ing dispute resolution sessions and appealing decisions.

The regulator�s capacity to monitor compliance and 
enforce fines and sanctions is also important in a more com-
petitive environment. Enforcement procedures should be fair 
and transparent, and they should ensure that violations are 
dealt with quickly and effectively, according to the law. 

In the era of convergence, regulators have had to reassess 
how best to enforce newly promulgated laws and regulations. 
As mentioned in ITU�s 2002 Trends in Telecommunication Reform 
report, experience seems to show that excessive division of 
regulatory responsibility among different government agen-
cies can result in delayed and inconsistent responses to market 
and regulatory developments. Therefore, telecommunication 
regulatory authorities have had to strengthen their enforce-
ment capacity. 

Figure 7.1:  An Example of ENUM

Note:      The figure illustrates how a subscriber�s conventional telephone 
number (+1 202 555 1234) is translated into an Internet domain 
name.

Source:    www.enum.org
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One of the most common problems regulators face when 
implementing an enforcement regime in a liberalized market 
is the lack of equipment, skilled staff, money, and organiza-
tion. For example, the regulatory authority may have a legal 
affairs office but still lack a specialized capacity for enforce-
ment functions. The Uganda Communications Commission 
(UCC) acknowledged in 2002 that its enforcement efforts had 
been significantly hindered by inadequate staffing and a lack of 
necessary monitoring equipment. By 2004, however, the UCC 
had acquired and installed a spectrum management system to 
bolster spectrum monitoring and management. It also hired 
additional engineers and professionals who had completed 
specialized training programmes on compliance with relevant 
laws and regulations. 

7.4  Accommodating Technological Development 

One of the aims of any policy promoting convergence is 
to put in place a simple and effective regulatory regime that 
oversees only those activities deemed absolutely necessary to 
regulate. Within this context, it is important to analyze the 
effect of new technologies and services, to see what degree 
of regulatory treatment, if any, they require. It is also prudent 

to develop a regulatory framework that anticipates continu-
ous technological and market change. Increasingly, therefore, 
regulators are including automatic review mechanisms that 
enable them to adapt existing regulations to such changes. This 
section explores issues raised by the evolution of several of the 
newest network technologies.

7.4.1  Voice over IP (VoIP)

One example of a cross-sector convergence technol-
ogy is Voice over Internet Protocol (VoIP), which utilizes 
packet-switched networks (often, the Internet) to make voice 
telephone calls. VoIP providers can offer voice service cheaper 
than conventional telephone companies by sharing bandwidth 
with other data or Internet applications.

 VoIP is one of the most contentious issues now facing 
regulators, with much of the debates revolving around whether 
to define VoIP as an �information service� or a �telecommuni-
cation service�. VoIP poses a challenge to incumbent carriers, 
some of which still retain exclusive rights to offer voice service 
in their countries. Some countries, like Jordan (see Box 7.3), 
however, have tried to accommodate VoIP within their existing 
legal and regulatory frameworks. 

Box 7.3:  VoIP in Jordan

Jordan Telecom�s licence states that it �shall have the sole and exclusive right in Jordan to operate a public switched voice 
service� until 31 December, 2004. In addition, �public switched voice service� is defined as �the provision of fixed voice telephone 
service to the public regardless of the technology used�. 

In a statement on VoIP, the Telecommunications Regulatory Commission (TRC) of Jordan determined that the exclusivity 
conditions contained in Jordan Telecom�s licence should not be allowed to stifle innovation or otherwise slow the advancement of 
technology in Jordan. On the other hand, TRC maintained that Jordan Telecom had an exclusive right to provide �public switched 
voice service� free of competition until its exclusivity period expired.

TRC described VoIP as a transmission technology that allows the conveyance of voice calls over data networks. As such, VoIP 
is the functional equivalent of circuit-switched voice technology, TRC said. It clarified that any entity operating a commercially 
available voice service utilizing VoIP in competition with Jordan Telecom would be in violation of the company�s exclusivity rights. 
Therefore, TRC determined that any operator of so-called �phone-to-phone�1 VoIP service would clearly be in violation, as would 
any commercial entity that offered voice service to the public. This would include, for example, an operator of an Internet Café 
that advertised the ability to make low-cost calls overseas using its PCs.

Jordan Telecom�s exclusivity rights, however, pertain only to competing Jordanian providers of voice service, TRC said. This 
does not in any way constrain individuals� use of data communication networks for various purposes. TRC indicated that a user is 
free to employ a computer or other device, attached to the Internet or another data communication network, to make voice calls 
� so long as there is no involvement with a service provider in Jordan. Under the TRC�s reading of Jordan Telecom�s licence, then, 
there is no restriction on the private use of so-called PC-to-PC2 or PC-to-phone3 VoIP, as long as there is no service provider in 
Jordan competing with Jordan Telecom in offering voice service.

1 �Phone-to-phone� VoIP is when a user originates a call using a telephone connected to the public switched telephone network, and a VoIP service provider carries 
the call using a �gateway� that connects the call to its data network (or the public Internet), to another �gateway� connected to the public switched telephone 
network on the other end of the call that routes the call to another person on a receiving telephone.

2 �PC-to-PC� VoIP is when a user uses a personal computer or other device to connect to the Internet or other data network, generally using a microphone or 
headset and which transmits voice calls to another computer or other device connected to the Internet where the other participant is located.

3 �PC-to-phone� VoIP is when a user uses a PC or other device connected to the Internet to transmit voice calls to a �gateway�, which switches the call onto 
the traditional circuit switched network, usually close to where the terminating caller is located. The call is then routed to its destination and answered using a 
telephone handset.
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Some regulators have classified VoIP services as being 
functionally equivalent to other voice telecommunication serv-
ices. In these cases, VoIP service providers are subject to the 
same regulatory codes as incumbent operators. For example, 
in April 2004 the Canadian Radio-television and Telecom-
munications Commission issued a preliminary view that its 
existing regulatory framework should apply to VoIP services.41 
This judgement was based on the fact that VoIP offers voice 
communication services with the same key characteristics as 
traditional circuit-switched services. 

Other countries, such as the United States, are considering 
whether VoIP is a telecommunication service or an �informa-
tion service�, which would be outside the scope of traditional 
telecommunication regulation. But even in the United States, 
this issue is not yet settled. FCC appeared to be taking a differ-
ent view of the issue than many state regulators. The state of 
Minnesota, for example, became embroiled in a dispute with a 
VoIP service provider. The two sides disagreed, essentially, on 
the provider�s classification, with Minnesota asserting its juris-
diction over the company as a telecommunication service pro-
vider, and the company insisting it was an information service 
provider exempt from state regulation.42 

In a number of developing countries, VoIP is not licensed �
except for existing licensed operators who are able to employ 
VoIP transmission under the terms of their licences. In other 
cases, a VoIP licence may be created that generally restricts 
VoIP services from competing directly with established voice 
telephony providers. The licence could do this by specifying 
the types of connections that may be made by a VoIP serv-
ice or by classifying the services in a different manner than 
established fixed or mobile networks. For example, Mauritius 
allows �network applications service providers� to obtain a 
licence to provide Internet telephony as long as no VoIP call 
terminates on a traditional fixed or mobile telephone in Mau-
ritius. A summary of how different countries are treating VoIP 
is provided in Box 7.4. 

7.4.2  Wireless Local Area Networks 
Another technology that has raised new issues for some 

regulators is the wireless local area network (WLAN) technol-
ogy commonly known as Wi-Fi. Based on the IEEE 802.11(b) 
standard, Wi-Fi systems and devices are deployed in the 
2.4 GHz and 5 GHz frequency bands for wireless network-
ing. Wi-Fi cards have become standard accessories in laptop 
personal computers and are increasingly being integrated into 

Selected examples

Canada makes a distinction between Internet data applications, which are free from regulation, and Internet applications that provide an 
alternative to public switched voice services, which are regulated. IP telephony between telephones, therefore, is subject to regulation. 
Providers of this service are treated like any other telephone service providers and must contribute to support the universal service fund. 
The European Commission has taken the position that Internet voice services do not constitute voice telephony unless: (1) they are offered 
commercially and separately to the public as voice services; (2) they are provided to and from PSTN termination points; and (3) they are 
offered in real time at the same level of speech quality and reliability as offered by telephone companies on the PSTN. The EU maintains that 
VoIP does not Þ t the deÞ nition of telecommunications because it does not involve direct speech transport in real time. Recent improvements, 
however, in the quality of service and the growth of the European VoIP market might eventually induce the EC to review its position.
In Hungary, IP telephony is allowed, provided that the delay is more than 250 milliseconds and packet loss is more than 1 per cent. 
Hungarian policy imposes sound-quality limits to prevent IP telephony from serving as a perfect substitute for PSTN voice services.
In India, VoIP is allowed, but only for computer-to-computer communications. 
Egypt has granted Telecom Egypt monopoly rights to provide IP telephony services.
In 2002, the government of Indonesia issued Þ ve licences authorizing �Internet telephony for public services�, as part of a pilot project to 
establish the regulatory framework for Internet telephony.
Telecommunication services in the Republic of Korea are divided into facilities-based services and value-added services (VAS). PC-to-PC 
and IP phone-to-IP phone services are considered VAS. The government regulates VoIP very lightly, based on functional equivalence to 
traditional voice services.
Peru�s Ministry of Transport and Communications regards VoIP as a value-added service and does not regulate it under the country�s 
Telecommunications Act. 
VoIP is currently not subject to detailed regulation in Switzerland. The key criterion in determining whether a certain type of IP telephony 
constitutes public telephone service is whether the service is �transmitted through direct transport and switching of speech in real time�. 
VoIP services are not currently considered as involving real-time transmissions. 
In Thailand, the Communication Authority of Thailand (CAT) Corp. � which is both an operator and a regulator � has the monopoly right to 
award concessions to ISPs. CAT has the sole authority to use VoIP, which it now employs for its international long distance calls.
Viet Nam allows outbound Internet-based calls from one computer to another computer, and from a computer to a telephone, but prohibits 
inbound Internet phone calls.

Source:  �A Discussion Paper on VoIP�, 23 July 2004, National Telecommunications Commission (Philippines), at http://www.ntc.gov.ph/whatsnew-
frame.html 

Box 7.4:  VoIP Around the World
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personal digital assistants (PDAs) and mobile phones. Publicly 
accessible Wi-Fi �hotspots� have sprung up around the world 
to provide high-speed wireless access to the Internet.

In many countries, Wi-Fi devices are used in unlicensed 
spectrum bands. This is true in the United States, for example, 
where the 2.4 GHz �industrial, scientific and medical� (ISM) 
band and the 5 GHz �U-NII� bands are not subject to licens-
ing. In countries where Wi-Fi is unlicensed, service providers 
do not face the high spectrum fees encountered by, for exam-
ple, mobile telephony operators. 

WLANs are at the centre of two regulatory issues:

(1) Whether to allow WLAN operations in unlicensed bands, 
and

(2) Whether entities providing public hotspots should be 
licensed as service providers.

The 2.4 GHz band is not always unencumbered. In the 
Philippines, an electrical power utility has been authorized to 
use the band.43 In Singapore, the Land Transport Authority 
has used the band for its electronic road-pricing programme. 
Another problem is interference caused by equipment that 
is operating beyond approved standards. Nigerian spectrum 
managers have encountered problems with unlicensed band 
use, because numerous parties were violating the technical 
standards and conditions for the band�s use.44 

Many regulatory authorities are taking a hands-off 
approach to regulating public WLANs, as long as users operate 
within certain broad parameters. Singapore has been even more 
accommodating, migrating existing users of the 2.4 GHz band 
to other frequencies to free up spectrum for unlicensed Wi-Fi 
use.45 In Hong Kong, China, the Wi-Fi market had been unli-
censed until the regulator began requiring operation under a 

class licence beginning in January 2003. Of course, the licence 
requires no advance approval. Authorization is automatically 
granted when the applicant registers its name, contact details, 
location of the service and the frequency band to be used.46 

In Saudi Arabia, providers of public Wi-Fi access must 
be registered ISPs. Moreover, they must record the names of 
users and retain that information for at least six months.47 In 
South Africa, the regulator noted that Wi-Fi hotspots are no 
different, functionally, than Internet cafés, which have not 
required licences. Therefore, in the interest of preserving 
technology neutrality, the regulator exempted hotspot provid-
ers from licences, provided they offer the service within their 
customer premises.48 

The European Commission adopted a recommendation 
in March 2003 that called on EU countries to facilitate the use 
of public WLANs.49 It recognized the importance of WLANs 
as an alternative platform for broadband access and suggested 
that it was now desirable to promote a harmonized approach 
to the provision of public WLAN access throughout the EU. 
To that end, the recommendation suggests that commercial 
WLAN access should be offered, to the extent possible, with-
out any specific conditions.

The EU�s Framework Directive also asserts the principle 
of technologically neutral regulation, avoiding discrimination 
between the various WLAN technologies and other access plat-
forms. As an example of how the EU policy has been applied, 
France does not require any licence to provide WLAN services. 
Private WLAN use � and public provision by already-licensed 
public network operators � is allowed without any regulatory 
notification. Public WLAN access providers that do not have a 
public network licence are asked to make a simple declaration 
to regulators (see Figure 7.2).50

Figure 7.2:  French Authorization Scheme for the 2.4 GHz and 5 GHz Bands

Source:    ART at www.art-telecom.fr

Private use Public use

Respect the technical conditions

Establishment of a network to
connect WLAN terminals

Do not need to do anything Simple declaration

Direct connection of
terminals to an authorized

public network
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7.5  Conclusion
The convergence of electronic networks and services is 

having a profound impact on traditional methods for licensing 
and managing the telecommunication industry. It adds a level 
of complexity to the already-full workload many regulators 
around the world face. 

A technology-neutral or �generic� licensing regime can 
assist regulators in dealing with convergence. It simplifies 
regulation by streamlining the variety of possible licences into 
a few categories. A converged regulatory agency can bring 
coherence in policy development and reduce inconsistencies in 
the way converged industry segments are regulated.

Converged regulation is no panacea. It cannot answer 
questions about whether services such as VoIP should be 
licensed or regulated, nor does it always provide a precise 
framework for clearly distinguishing between network services 
and applications. Converged regulation also does not provide 
ready-made solutions for spectrum constraints. 

The clear trend in the telecommunication world is the 
rapid evolution of IP-based networks and services. Many 
licensed, traditional telephone companies are moving their 
networks to IP platforms and are already using IP transmis-
sion for at least part of their voice traffic.51 Increasingly, many 
regulatory issues are related to the Internet universe, including 
issues involving VoIP and Wi-Fi.

At the policy level, the focus is on the Information Society 
and how to reduce the �digital divide�. Increasingly, this divide 
is becoming defined as the lack of access to the Internet, which 
is seen as the converged environment for all kinds of digital 

services and applications. Consumers are making greater use of 
IP-based technologies for their communications needs and, as 
time goes on, they will rely less on traditional circuit-switched 
networks. ICT regulators may find themselves increasingly 
marginalized if they do not take a proactive approach to these 
developments. 

Figure 7.3:  Using the Internet for Communications 
in Singapore, 2003

Source:    IDA.

Usage of Internet applications and services (as a proportion of 
Internet users aged 15 years and above)
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CHAPTER 8
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 8   A NEW ERA IN LICENSING

Licensing was initially used as a vehicle to control market 
entry and to impose regulatory obligations. But in many coun-
tries, it has evolved in recent years to accommodate a new era 
of liberalization and convergence. Today, licences continue 
to serve as a medium for the imposition of a wide range of 
regulatory obligations. At the same time, however, more and 
more policy-makers are questioning the utility of licensing 
and demanding that licences be adapted to achieve policy goals 
without hindering market development and technological 
advancement. These concerns have been translated into two 
significant trends:
(1) An expansion in the number of services that are subject to 

only minimal or even no licensing, and
(2) The development of converged licensing frameworks 

that break down traditional service-based and technology-
based licensing distinctions.

8.1  Licensing Options
In many countries today, governments are easing licensing 

requirements in order to remove market-entry barriers and to 
boost competition. Instead of requiring operators to undergo 
lengthy application procedures to obtain individual licences, 
licensing authorities are employing general authorizations or 
class licences for a growing number of services. In some coun-
tries, policies have gone even further, eliminating any formal 
licensing requirements for certain services, such as Internet 
services. 

The registration and notification procedures that typically 
accompany general authorization and class licensing regimes 
simplify the licensing process. They also shorten the time new 
market entrants have to wait before launching their services. 
General authorizations, coupled with simple notifications, 
have become the norm among member states of the European 
Union. 

At the same time, more countries are moving away from 
technology- and service-specific licensing classifications. These 
are being replaced by more generic and flexible licensing clas-
sifications that can accommodate technology and service vari-
ation, convergence and change. Different approaches abound. 
Some common examples include licensing models based on 
facilities-based and service-based distinctions or those that 

classify operators into network facility providers, network serv-
ice providers, application service providers and content applica-
tions service providers. Going a step further, some countries 
have begun to introduce measures to create a unified licensing 
model, which is designed to encompass all ICT services under 
a single licensing classification.

While the introduction of more flexible and straightfor-
ward licensing regimes is clearly the trend today, regulators 
nevertheless confront a large number of challenges and choices 
in progressing towards this ideal. They will have to address 
numerous issues involving spectrum management, licence fees, 
ensuring conditions for fair market competition, and pursuing 
public policy goals such as universal access.

8.2  Licensing and Spectrum Management

Two key issues have arisen in the context of licensing 
and spectrum management: (1) how best to assign spectrum 
resources, and (2) how to apply the concept of technology and 
service neutrality to spectrum use.

8.2.1  Spectrum Assignment
While there is no clear consensus on international best 

practices for the assignment of spectrum, auctions and com-
parative evaluations (or hybrids that combine elements of the 
two) have emerged as the global norms. Ultimately, the best 
method of awarding licences in any given situation depends on 
a host of country-specific considerations, many of which were 
highlighted in Chapter 2. Nevertheless, a few points can be 
highlighted:
• Policy-makers should avoid the temptation to treat spectrum auc-

tions as primarily revenue-raising tools. Auctions work best 
when they are used as a tool for quickly, efficiently and 
transparently assigning spectrum. Artificially restricting 
the amount of spectrum in order to inflate auction prices 
or to justify higher fees can lead to unintended conse-
quences. These include higher end-user prices and delays 
in the introduction of new services and technologies.

• Unintended consequences in spectrum assignment can be offset or 
corrected by allowing licensees to sell, lease or trade their spectrum 
rights. The secondary trading of spectrum rights can allow 
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those rights to be assumed by other users that will employ 
them more efficiently and effectively.

• Allocating spectrum to licence-exempt use can foster spectrum 
efficiency and technological innovation. The market for unli-
censed devices and systems, such as Wi-Fi hotspots, has 
proven to be phenomenally successful. The resulting 
economies of scale and ongoing innovation may make 
such devices and systems a cost-effective solution for tele-
communication needs in developing countries.

8.2.2  Spectrum Use
While the concept of technology and service neutrality has 

been readily embraced in the market for fixed-line networks 
and services, its application in the wireless market is still in its 
infancy. Concerns with regard to interference and harmoniza-
tion, especially on a regional and global level, have tied the 
use of frequency bands to the provision of specific services 
or technologies. Nevertheless, the pioneering examples of a 
few countries demonstrate that greater flexibility in this area 
can also be introduced through spectrum trading and in-band 
migration. Further developments in wireless technology, such 
as software-defined radios, are likely to accelerate this process 
in the coming years. 

8.3  Licence Fees, Duration and Renewal
The determination of licence fees, licence duration and 

the conditions for renewal are an integral part of the licensing 
process, affecting the competitiveness and viability of market 
participants. While the examples drawn from around the world 
vary significantly, it is nevertheless possible to draw a few best 
practices from these experiences:
• Setting licence fees at a reasonable level � The social and 

economic benefits of lower licence fees are indisputable. 
Lower licence fees allow operators to invest resources in 
infrastructure and innovations in services and applications. 
They also lead to lower prices for consumers.

• Limiting possibilities for anti-competitive behaviour � If an 
auction format is used to award licences, it is important 
to design an auction structure to reflect the number of 
licences available, market conditions, and all other rel-
evant factors in that country. In addition, it is important to 
take appropriate steps to restrict anti-competitive behav-
iour in the auction.

• Removing informational and competitive asymmetries prior 
to the licensing process � It is important to put a sufÞ cient 
regulatory framework in place before issuing licences. 
Where markets already feature entrenched competitors, it 
is advisable to take steps to level the playing Þ eld between 
the incumbent and potential new entrants.

• Establishing clear conditions for licence renewal (including licence 
renewal fees) � Countries can achieve greater regulatory 
certainty and ease investors� concerns over arbitrary 
refusal to renew licences by establishing clear conditions 
for renewal in national legislation, regulation or the 
licences themselves. This sends a positive signal for opera-
tors to continue investing in their networks and encour-

ages them to fulfil their obligations through the end of the 
licence terms.

• Retaining flexibility � It is important for legislative and regu-
latory documents to contain general guidelines indicating 
when, and for what reasons, licensing authorities can 
alter the terms and conditions of a licence, particularly 
on renewal. The major challenge is to strike a balance 
between the operators� and investors� need for certainty 
and the importance of preserving regulatory flexibility. 

8.4  Ensuring a Level Playing Field
In migrating to a converged licensing regime, regulators 

have a duty to ensure that neither incumbents nor new market 
entrants will be unduly disadvantaged or unfairly favoured 
under a new licensing framework. Some of the key considera-
tions include:
• Financial Compensation � The issue of compensation for 

loss of revenues arising from the transition to a new 
licensing regime � or for large licence fees paid under a 
previous regime � can be a significant obstacle to change. 
Some countries have provided financial compensation in 
these circumstances. But most are increasingly moving 
away from doing so. Instead, existing operators are given 
incentives, such as new licences to provide new services, 
or relief from certain licensing obligations.

• Quality of Service � The introduction of different tech-
nologies for the provision of similar services, made pos-
sible through a converged framework, may complicate 
the establishment of common quality-of-service (QoS) 
parameters. Experience indicates that QoS param-
eters may be met better by allowing consumers to openly 
access information on operator performance, for as many 
services as possible. QoS standards may also be embedded 
in the regulatory framework rather than in each licence, 
in order to allow regulators the flexibility to update those 
standards as technologies change and services converge. 

• Interconnection � With the transition to a converged licens-
ing regime, it is critical for regulators to ensure that 
interconnection regimes evolve along with converged 
technologies and services. The extension of interconnec-
tion requirements to new networks and the development 
of new metrics to measure traffic (such as measuring 
capacity) will have to be examined by regulators as their 
telecommunication markets expand. 

8.5  Licensing and Universal Access
Converged licensing models can play a key role in achiev-

ing universal access and universal service objectives. Flexible 
licensing classifications allow operators to select the most cost-
effective technologies to employ. Meanwhile, the simplification 
of licensing requirements eases market entry and lowers start-
up costs. But in order to maximize these benefits, governments 
should consider the following policies:
• Expanding requirements to contribute to universal access 

or universal service mechanisms to include a broader 
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array of service providers, lessening the burden on those 
already required to contribute.

• Redefining the services that should be subsidized by 
universal service or universal access funds in an age of 
convergence and expanding ICT needs. 

• Removing onerous licensing requirements and other 
market-entry barriers in order to (a) encourage the entry 
of small and medium-sized service providers, (b) foster
the establishment of public access centres such as tele-
kiosks, and (c) spur the introduction of cost-effective 
technology, such as wireless systems, to provide access to 
ICT services in rural and underserved areas.

This report has shown that there is a global trend towards 
reducing licensing requirements and adopting converged 

licensing regimes. More importantly, it has highlighted many 
of the issues that regulators face when they adapt to the new 
era of convergence and liberalization. Licensing-specific con-
cerns, such as licence fees and licence renewals, interact with 
other regulatory concerns, such as spectrum management and 
universal access, to produce a complex picture. This often 
requires an in-depth review of the entire regulatory framework 
to ensure consistency and compatibility. But the creation of a 
liberalized and converged regulatory environment will ulti-
mately enable countries to better reap the long-term benefits 
that convergence brings, including new services, technology 
innovations, price reductions and network expansions. It is 
hoped that this publication will be a useful tool for regulators 
and policy-makers as they confront the challenges and oppor-
tunities presented by convergence.
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ANNEX 1

     ANNEX 1
 Notification under the �Regicom law� in Portugal

The new Portuguese Regicom Law of 2004 specifies the 
details of the notification procedures in Portugal for �electronic 
communications networks and services.� Legal entities that 
wish to provide publicly available electronic communications 
networks and services shall submit the following particulars to 
the licensing authority, ICP- ANACOM: 
a) As regards registered legal persons, a certificate of the 

registration contents and enrolments in force, issued by 
the competent Trade Register Office, must be submitted, 
and, in the case of commercial companies, the respective 
object of the company must include the provision of elec-
tronic communications networks or services;

b) As regards legal persons with pending commercial regis-
trations, certified copies of the legal person card and of 
the public document of the respective setting up must be 
submitted.

Entities that wish to provide publicly available elec-
tronic communications networks shall submit the following 
particulars in addition to those pointed out in the preceding 
paragraph: 
i) The type(s) of network(s) those entities wish to establish, 

operate, control or make available.
ii) A description of the nature, characteristics and function-

ing of the network(s), including the following informa-
tion:
• The purpose of the network: establishment, 

operation, control or provision (namely, if the 
network aims solely at supporting services 
provided by the undertaking itself to end-users 
or if it aims also at the provision of service to 
other operators/providers for the establishment 
of networks or support of their services).

• The geographic coverage and scope.
• The technology to be used.
• A short description of the network architecture 

and diagram that facilitates the description.
• A short description of the plans concerning the 

information system and network management.
• A short description of the measures to be 

adopted in order to ensure network security.

• An indication as to whether the network is owned or 
belongs to another entity, fully or in part;

• An indication whether the network installation 
requires the occupation of public domain or of pri-
vate property.

• An indication whether the network provision 
involves the use of radio spectrum.

• An indication whether the network provision 
involves the use of numbering facilities.

• An indication whether the network supports the pro-
vision of radio and television broadcasting services.

iii) An indication of the date set for the beginning of the net-
work provision. In case the purpose of the network is to 
support services to be made available to the end-user by 
the undertaking itself, or to provide such services to other 
operators/ providers for the establishment of the network 
or the support of their services, the date for the beginning 
of each of these activities must be discriminated, where 
such activities do not commence at the same time.

iv) An indication of the address of the entity and of the 
contact person for the purpose of notifications and other 
communications to be carried out by ICP- ANACOM, as 
well as of the responsible person in situations of disaster 
or within the scope of the National Emergency Plan.

v) And indication of the shareholding composition at first 
and second level. 

Entities that wish to provide publicly available electronic 
communications services shall submit the following particu-
lars: 
i) An indication of the service(s)they wish to offer, includ-

ing the description of the respective nature, characteristics 
and functioning, referring whether they concern retail or 
wholesale services and the respective geographical scope.

ii) A diagram that facilitates the description of the service(s), 
including the indication of the technology to be used. 

iii) An Indication, for each service to be made available, 
whether it is to be supported, fully or in part, over an 
owned network or a network belonging to another entity.

iv) An indication of the date set for the beginning of the pro-
vision of service(s).
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v) An indication whether the service provision involves the 
use of radio spectrum.

vi) An indication whether the service provision involves the 
use of numbering facilities, in which case the correspond-
ent request must be submitted, attaching the particulars 
provided for in point b) of paragraph 4.

vii) An indication of the address of the entity and of the 
contact person for the purpose of notifications and other 
communications to be carried out by ICP- ANACOM, as 
well as of the responsible person in situations of disaster 
or within the scope of the National Emergency Plan.

viii) An indication of the shareholding composition at first and 
second level.

Natural or legal persons that wish to provide non-public 
electronic communications networks and services shall submit 
the following particulars to ICP- ANACOM:
i) As regards legal persons, the same information must be 

submitted as is the case for public electronic communica-
tions networks and services.

ii) As regards natural persons, a simple copy of the identity 
card and of the taxpayer identification card must be sub-
mitted.

iii) Particulars regarding the nature, type, characteristics and 
functioning of the electronic communications networks 
or services (as specified above).

iv) An indication of the date set for the beginning of the pro-
vision of the network(s) and/or the service(s).

The notification regarding the beginning of the provision 
of electronic communications networks or services is deemed 
accomplished following the submission of the request for a 
radio licence made to ICP- ANACOM, pursuant to Decree-
Law no. 151-A/2000, of 20 July. Entities that use the spectrum 
for the provision of non-public electronic communications 
networks or services in frequency bands exempt from radio 
licensing (and under the conditions established in the notice of 
ICP- ANACOM, published for the implementation of Decree-
Law no. 151-A/2000, of 20 July and available at its website) 
are exempted from requesting frequency allocation, but must 
submit the notification concerning the beginning of provision 
of electronic communications networks or services.

Parties interested in the provision of electronic communi-
cations networks or services, publicly available or non-public, 
shall fill in the model in annex to the present document and 
send it by post to the headquarters of ICP- ANACOM. The 
notification model may also be electronically filled in and sent 
to the email address info@anacom.pt. The electronic submis-
sion of documents does not exempt from the submission of a 
paper copy, which must take place at the most 48 hours from 
the date of the email sending. Interested parties must obtain 
evidence of the notification, via any legal means of acknowl-
edgement of receipt, namely postal or electronic.



135

Trends in Telecommunication Reform 2004/2005

ANNEX 2

��������� �		�
�	
�� �� �� �������� ���������� ��� �� �� �������

�� � ����� �		�

�� ��� ������� ����� �� �!�������� ��""��������� ���#��$ ��%  ��&��� 
'������� ����� �������&�(

��� �������	 ���
����	� �	 ���
���	��
 �� ��� �������	 �	��	�

������ ������ �� ��� ������ ������������ ��� � ��!���
��"" ����� ��� �� !����# ��� ����#�� $% ������&�

������ ������ �� ��� !��!���� &��" ��� ��""������ '()�

������ ������ �� ��� �!����� �& ��� �#���"�# ��� *�#���
��""����� '+)�

�#���� �� �##�����#� ,��� ��� !��#�� �� ���� ��,� �� ����#��
+%( �& ��� ������ '-)�

.������/

'() ��� � �#�"� �& ��� ! ���# #��� ������� �� ��� ($$$
�����, �& ��� ��� ������ &��"�,��0 &�� ���#�����#
#�"" ��#������� �� ��&��#��� �� ��� ��""������
#�"" ��#����� �& +1 �!��� +222� ��� ��� &�������
��!����� �� ��� ��""������ �� ��� #�"" ��#������ ��
��� &�&�� ��� ��3�� ��!���� �� ��� �"!��"�������� �& ���
����#�"" ��#������ ��� ������ !�#0���� ��� #��&��"��
��� ���� &�� � "��� ���"������ ��� ���� ����� �
"��0�� �##��� ��� ������ &�� ���#�����# #�"" ��#������
���,��0� ��� �����#�� ���� ��� � ��� ��"" ����4

'+) ���������#� ���,��� ��&&����� ���#�����#
#�"" ��#������ ���,��0� ��� �����#�� ��� �����
��#��������� ��5 ���� ��� ���������"��� �& ��
� ����������� �����" #������� ��� #�"!������ �����#�� ��
� ��"���� ,�� ���������� �& ��� ��#���������  ���4

'-) ��� ��6�#���� �& ���� ���#���� �� �� #����� � �����
&��"�,��0 �� ��� �� ��� &�����" �� !������ ���#�����#
#�"" ��#������ ���,��0� ��� �����#��� � �6�#� ���� ��
��� #��������� ���� ��,� �� ���� ���#���� ��� �� ���
������#����� �� #��&��"��� ,��� ����#�� 71'() �& ���
������� �� !����# ��� "��� ��� ��������� ! ���# !���#��
! ���# ��# ���� ��� ! ���# ������4

'7) ���� ���#���� #����� � ����������� �& ��� ���#�����#
#�"" ��#������ ���,��0� ��� �����#�� ,������ ���� ���
!������� �� ��� ! ���# �� ���4 ���� �� �"!������ ��
��� �� ���� ���� #��������� �& !�������� "�� ����&��

&��" ��6�#����� �����!������ ���8���#��"������� ���
!��!��������� ������� #��������� ��� !��#�� ���4

'%) ���� ���#���� ���� �!!���� �� ��� �������� �& ������ ��
 �� ����� &��5 ��#��� ,���� � #�  �� �������� ���
!�������� �& �� ���#�����# #�"" ��#������ ���,��0 ��
�����#�� ���"���� &�� ��" ��������4 ��� ���&8 �� �& �����
���"���� �5 �!"���� ����� �� ��� ���8�3#� ����  �� �&
�!�#�&�# ����� &��5 ��#��� �� �  ��� ��� ��� ������� ��
�� �#���"�# �#������� � #� ��  �� �& � #���9��:� ���� ��
����� �"��� ��� ���� ��� #������ �& ��� !�������� �& ��
���#�����# #�"" ��#������ ���,��0 �� �����#� ��� ��
�����&��� ��� #������ �� ���� ���#����4 * #�  �� ��
#������ �� ��� ���#���� ($$$;%;�� �& ��� � ��!���
������"��� ��� �& ��� �� �#�� �& $ ���#� ($$$ ��
����� �5 �!"��� ��� ����#�"" ��#������ ���"����
�5 �!"��� ��� ��� " � �� ��#�������� �& �����
#��&��"��� '7)4

'1) ���������� ��������� ��� &��� "���"��� �& #����������
�##��� �����"� ��� ��� &��� !�������� �& !����#���
�����#�� ����� �� � #� �����"� ��� ���� ��,� ��
���#���� $<;<7;�� �& ��� � ��!��� ������"��� ��� �&
��� �� �#�� �& +2 	���"��� ($$< �� ��� �����
!����#���� �& �����#�� ����� ��� �� #��������� �&�
#���������� �##��� '%)4 ��� � ����������� �& � #� �����"�
��� �����#�� �����&��� ���� ��� ���� �� �� #������ ��
���� ���#����4

'=) ��� ����� ����� � � ����������� �����" !������� ��� ��
��  ��� �� ����, ��� !�������� �& ���#�����#
#�"" ��#������ ���,��0� ��� �����#�� �� ����� ��
���" ���� ��� ������!"��� �& ��, ���#�����#
#�"" ��#������ �����#�� ��� !��8� ��!���
#�"" ��#������ ���,��0� ��� �����#�� ��� �� ����,
�����#� !�������� ��� #��� "��� �� ����&�� &��" ���
�#���"��� �& �#��� �& ��� ������ "��0��4

'<) ����� ��"� #�� �� ���� �#������ �� �������
� ����������� �& ��� ���#�����# #�"" ��#������ ���,��0�
��� �����#�� ,���� � ��5 ����� ��� �3!��#�� ��#����� ��
��"����������� �#� �� ��� �������� ��� ������ � �������
��� �� ��"����� ��� !��#�� ��� ��5 ���"���� ��
����&�#����� ����4 .���� ��"��� *����� ��5 ���
����&�#����� �� !�������� �& ���#�����# #�"" ��#�����
���,��0� �� �����#�� ,��� ���� ����� ����� �#���������

'() �> � -1% �� ($4(+4+222� !4 +-2 ��� �> � +=2 �� +%4$4+22(� !4
(<+4

'+) �> � (+-� +%474+22(� !4 %%4
'-) �!����� �& ��� � ��!��� ������"��� �& ( ���#� +22( '�> � +==�

(4(24+22(� !4 ((1)� �� �#�� ��""�� �������� �& (= *�!��"���
+22( '�> � --=� -24((4+22(� !4 (<) ��� �#����� �& ��� � ��!���
������"��� �& (+ �#�"��� +22('��� ��� ! ������� �� ��� �&&�#���
>� ����)4 �� �#�� �#����� �& (7 ���� ��� +22+4

'7) �> 
 $(� =474($$$� !4 (24
'%) �> 
 -+2� +<4((4($$<� !4 %74

+7474+22+ 
 (2<;+(�&&�#��� >� ���� �& ��� � ��!��� ��"" �������	

      ANNEX 2
 Directive 2002/20/EC of the European Parliament and of the Council of 7 March 2002 on the
 authorisation of electronic communications networks and services (Authorisation Directive)
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��&���� �� ��"��� *����� �� #��&��"��� ,���
��"" ���� ��,4 ��� ���!���������� &�� #�"!����#� ,���
��� #��������� ����#��� �� ��� ����� ��  �� � �����
&��5 ��#� ��� ��� �������� #��������� ����#��� �� ���
������� � ����������� ��� �� �� ��� #��� ��� ,��� ���
 ������0��� �� ,��" ��� ����� �&  �� &�� ��� �����
&��5 ��#� ��� ���� �������4

'(-) �� !��� �& ��� �!!��#����� !��#�� �� &�� �������� ������
��  �� � ����� &��5 ��#�� ��"��� *����� "�� ����&�
,������ ��� �!!��#��� ,��� �� ���� �� #�"!�� ,��� ���
#��������� ����#��� �� � #� ������4 ��� ���� ! �!��� ���
�!!��#��� "�� �� ��5 ����� �� � �"�� ��� ��#������
��&��"����� �� !���� ��� ������� �� #�"!�� ,��� �����
#���������4 .���� � #� ��&��"����� �� ��� !�������� ���
�!!��#����� &�� ��� ����� ��  �� � ����� &��5 ��#� "��
�� ��6�#���4

'(7) ��"��� *����� ��� ������� ������� �� ����� ���
!�������� &��" �������� ������ ��  �� � "���� &��" ���
�������� � "������ !��� �� ������ �� ������� &�#������� ��
 ������0���� ����� ���� !�������� �& ���#�����#
#�"" ��#������ ���,��0� �� �����#��4

'(%) ��� #���������� ,��#� "�� �� ����#��� �� ��� �������
� ����������� ��� �� ��� �!�#�&�# ������ �&  ��� ��� �� ��
��"���� �� ,��� �� ����#��� ��#������ �� ��� ��
#�"!����#� ,��� ��5 ���"���� ��� �����������  ����
��"" ���� ��, ��� �������� ��, �� �##�����#� ,���
��"" ���� ��,4

'(1) �� ��� #��� �& ���#�����# #�"" ��#������ ���,��0� ���
�����#�� ��� !������� �� ��� ! ���# �� �� �!!��!����� ��
�"!��� &�,�� ��� ������� #��������� ���� ��� 6 ���&���
&�� ���#�����# #�"" ��#������ ���,��0� ��� �����#��
!������� �� ��� ! ���#4

'(=) *!�#�&�# ����������� ,��#� "�� �� �"!���� �� !��������
�& ���#�����# #�"" ��#������ ���,��0� ��� �����#�� ��
�##�����#� ,��� ��"" ���� ��, �� ���� � �& �����
�����&�#��� "��0�� !�,�� �� ��&���� �� ���#����
+22+;+(;�� �& ��� � ��!��� ������"��� ��� �& ���
�� �#�� �& = ���#� +22+ �� � #�""�� ��� ������
&��"�,��0 &�� ���#�����# #�"" ��#������ ���,��0� ���
�����#�� '���"�,��0 ���#����) '+) ��� �� �� �"!����
��!������� &��" ��� ������� ������ ��� �����������  ����
��� ������� � �����������4

'(<) ��� ������� � ����������� ��� �� ���� #������
#��������� ,��#� ��� �!�#�&�# �� ��� ���#�����#
#�"" ��#������ ��#���4 �� ��� �� ��� �� "��� � �6�#�

'() *�� !��� = �& ���� �&&�#��� >� ����4 '+) *�� !��� -- �& ���� �&&�#��� >� ����4
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�� #��������� ,��#� ��� ������� �!!��#���� �� ���� � �&
����� �3������ �������� ��, ,��#� �� ��� �!�#�&�# �� ���
���#�����# #�"" ��#������ ��#���4 	������������ ���
�������� ��� ������ � ��������� "�� ��&��" ���,��0
�!������� ��� �����#� !�������� ��� � ����� �����������
#��#������ ����� � ������� &�� ������#� ���� ��
��&����#�� �� ����� ,�������4

'($) ��� ��5 ���"��� �� ! ����� ��#������ �� ��� �������� �&
������ ��  �� &��5 ��#��� �� � "���� "�� �� & �&����� ��
"�0��� ����� ��#������ ! ���#�� �##������� ��� � ,������4

'+2) ��� ��"�  ������0���� &�� �3�"!�� � #���� �!�������
#�� �&&�� ���� �� ���#�����# #�"" ��#������ �����#��
� #� �� ��� #�������#� �& ���������� �������� ���
�����#�� ��� #������  ���� ���� ���#����� � #� �� ���
#�""��#���������� �& �� �&&�� �& �� �� �� ����������
�����#������ #������ �����#��� ��� �����&��� ����������
����������� #�� �� �"!���� �� ����  ������0��� ��
�������� �� ��� �#������ �� � #������ !������� ��
������� ���� �##������ �� !��������� ����� ���� ����� �&
���� ���#����� ,���� � !��6 ��#� �� ��� ���� �& #���������
���� �� ��� ����3 �� ���� ���#����4

'+() .��� �������� ������ �&  �� &�� ����� &��5 ��#����
� "���� �� ������ �� ������� &�#�������� ��� ��������
� ��������� "�� ��&��" ���  ������0���� �� ,��" ����
����� � #� ������ �& ��� �������� #��������� �� ���
������� � �����������4

'++) .���� ��� ��"��� &�� ����� &��5 ��#��� �� � �!�#�&�#
����� �3#���� ����� ������������� �!!��!����� ���
�����!����� !��#�� ��� ��� �� �� &����,�� &�� ���
������"��� �& � #� &��5 ��#��� �� ����� �� ����� ���
���#��"������� ��� �!��"���  �� �& ����� �#��#�
���� �#��4

'+-) 	������� ��� ������ � ��������� ��� �� ��� ��� ��
������������ #������� &�� #�"!������� �� #�"!�������
����#���� !��#�� ���� ���� ��� ��6�#����� �� ����#�� < �&
���#���� +22+;+(;�� '���"�,��0 ���#����) ��� "��4 ��
,� �� �����&��� ��� �� #������� �� ���� ���#���� �& ���
�!!��#����� �& ��6�#����� ���8���#��"������� ���
!��!��������� ����#���� #������� �� !��"��� ���
������!"��� �& #�"!������� ,� �� ���� ��� �&&�#� �&
�3#� ���� #������  ������0���� &��" � #�"!������� ��
#�"!������� ����#���� !��#�� �� &�� � !����# ��� �����
&��5 ��#�4

'+7) .���� ��� ���"������ ������"��� �& ����� &��5 ��#���
�� !����# ���  ������0���� ��� ���� ������ �� � ��!���
������ ��"��� *����� ��� �� ����#��� �"!��"��� � #�
�����"���� �� ��� �������� �& ������ �&  �� �& �����
&��5 ��#��� &��" ��� �������� &��5 ��#�  ���� !���4

'+%) ��������� �& ���#�����# #�"" ��#������ ���,��0� ���
�����#�� "�� ���� � #��&��"����� �& ����� ������  ����
��� ������� � ����������� ,��� ���!�#� ��
�����#����#���� ��� ������ �& ,��� �� !����# ��� ��
&�#������� ������������ ,��� ������ �������� �� ��#��� ������
�& ������"��� �� ,��� �����#� !�������� �� �����
��"��� *�����4 ��� ���� ! �!��� ��� �������� ��� ������
� ��������� ��� �� !������ ��#��������� ��  ������0����
������  !�� ��5 ��� �� ������������� �� �� � ��"���#
���!���� �� � ����&�#�����  ���� ��� �������
� �����������4 * #� ��#��������� ��� �� ��� ��
���"������ #������ �� �������"���� �� ������ ��� ��� ��
��� ������  ���� ��� ������� � ����������� �� ������ �&
 �� �� ��� �3��#��� �& � #� ������ ��!���  !�� �
��#��������4

'+1) .����  ������0���� &��� ���� ����� �!!��#������ &��
������ �� ������� &�#������� ���� ��� ���� ����� ,��� ��
�##�����#� ,��� ��� !���#�!��� ��� � � �� ���#����
+22+;+(;�� '���"�,��0 ���#����) �� ,���� � #�
��#������ ���  �� �� �������� ���� ��� �� ���� ��� �����
�� �!!��� ������� ��#������ �� ������ �� � #� ��#������
�� �##�����#� ,��� ���� ���#����4

'+=) ��� !�������� &�� ���8#�"!����#� ,��� #���������  ����
��� ������� � ����������� ��� �� �� #�""��� ���� ,���
��� ��&�����"���4 *��� �� �3#�!������ #��# "����#��� ��
,� �� ��� �� !��!��������� �� � �!��� �� ,������, ���
����� �� !������ ���#�����# #�"" ��#������ �����#�� ��
��� ����� ��  �� ����� &��5 ��#��� �� � "���� ,���� ��
 ������0��� ��� ��� #�"!�� ,��� ��� �� "��� �& ���
#���������  ���� ��� ������� � �����������4 ���� ��
,���� � !��6 ��#� ��  ����� "��� ��� ,��#� ��� ��������
� ��������� �& ��� ��"��� *����� "�� ���� �� ��0� ��
#��� �& ����� � ������� �� ! ���# ��&���� ��# ���� ��
������ �� �� �#���"�# ��� �!��������� ��������� �& �����
 ������0����4 ���� ���#���� ��� �� ���� �� ,���� �
!��6 ��#� �� ��� #���"� ���,���  ������0���� &��
#�"!�������� &�� ��"����  ���� �������� ��,4

'+<) * �6�#���� �����#� !�������� �� ��!������ ���
��&��"����� ����������� #�� �� # "�����"�� ���� &��
���  ������0��� ��� &�� ��� �������� ��� ������
� ������� #��#�����4 * #� ����������� ��� �� �����&���
�� !��!���������� ��6�#������ 6 ���&��� ��� ��"���� ��
,��� �� ����#��� ��#������4 �� �� ��� ��#������ �� ��5 ���
�����"���# ��� ��� ��� !���& �& #�"!����#� ,��� ���
#���������  ���� ��� ������� � ����������� �� ����#���
�� ������ �&  ��4 �������0���� ���� � ����� �� 0��, ���
! �!���� &�� ,��#� ��� ��&��"����� ���� ��� �� !������
,��� ��  ���4 ��� !�������� �& ��&��"����� ��� �� ���
�� � #�������� &�� "��0�� �##���4 ��� ��������#�� ! �!����
� ����&�#����� "�� �� ��5 ���� &��" !�������� �&
���#�����# #�"" ��#����� ���,��0� �� �����#�� ,���
���� #���� �#��������4

+7474+22+ 
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'+$) ���� ���#���� ��� �� �� ,���� � !��6 ��#� �� ��"���
*�����: ����������� �� !������ ��� ��&��"����� ��#������
&�� ��� ��&��#� �& ��"" ���� ��������� ,����� ���
#����3� �& ������������� �����"����4 ���� ���#����
��� �� ���� �� ,���� � !��6 ��#� �� ��� ��!������
�����������  ���� ����������� ,��#� �� ��� �!�#�&�# �� ���
���#�����# #�"" ��#������ ��#��� � #� �� #�"!�������
��,4

'-2) ��"����������� #������ "�� �� �"!���� �� !�������� �&
���#�����# #�"" ��#������ �����#�� �� ����� �� &����#�
��� �#�������� �& ��� �������� ��� ������ � ������� ��
"������� ��� � ����������� �����" ��� &�� ��� ��������
�& ������ �&  ��4 * #� #������ ��� �� �� ��"���� �� #����
��� �#� �� ��"����������� #���� &�� ����� �#��������4 ���
���� ! �!��� �����!����#� ��� �� �� #������ �� ���
��#�"� ��� �3!����� �� �& �������� ��� ������
� ��������� �� "���� �& ��� �� ��!������ ��� � ��� �����
� " �& #������ #����#��� ��� ��� ��"����������� #����
��# ����4 ���� ,��� ����,  ������0���� �� ����&� ����
��"����������� #���� ��� #������ ��� �� �����#�4

'-() *����"� &�� ��"����������� #������ ��� �� ��� �������
#�"!������� �� #����� �������� &�� ����� ���� ��� "��0��4
.��� � ������� � ����������� �����" �� ,��� �� ������ ��
!������� �� ������ �� ��"����������� #���� ��� ���#�
#������ �� ������� ��  ������0���� �3#�!� &�� ���
�������� �& ������ ��  �� � "����� ����� &��5 ��#��� ���
&�� ������ �� ������� &�#�������4 ��� �!!��#����
��"����������� #������ ��� �� �� �� ���� ,��� ���
!���#�!��� �& � ������� � ����������� �����"4 ��
�3�"!�� �& � &���� ��"!�� ��� �����!����� ����������� &��
����� #����� ������ ���� #������� #� �� �� � � ������
������� ������� ���� 0��4 .���� ��"����������� #������
��� ���� ��,� &��� ���� #������� �� #������ #�"������ �
&��� ���� ����� ,��� � � ������ ������� ���"��� #� �� ����
�� �!!��!�����4

'-+) �� �������� �� ��"����������� #�������  ���� &��� "�� ��
������ &�� ���  �� �& ����� &��5 ��#��� ��� � "���� ��
�� ����� "��� �� ��� �� ��� �!��"��  �� �& � #�
���� �#��4 * #� &��� ��� �� ��� ������ ��� ������!"���
�& ���������� �����#�� ��� #�"!������� �� ��� "��0��4
���� ���#���� �� ,���� � !��6 ��#� �� ��� ! �!��� &��
,��#� &��� &�� ������ �&  �� ��� �"!�����4 * #� &���
"�� &�� ������#� ��  ��� �� &����#� �#�������� �& ��������
��� ������ � ��������� ���� #����� �� #������ ��
��"����������� #������4 .����� �� ��� #��� �&
#�"!������� �� #�"!������� ����#���� !��#�� ���� &���
&�� ������ �&  �� &�� ����� &��5 ��#��� #������ �������� ��
!����� �& � ���8�&& �"� ��� !��"��� �������"����
��� �� ��� �� ���� � #� &��� �� ��� �� !��#��#� ���� ��
����#���� �� ��� ����� �& #�������  �������� �� ���
��6�#���� �& ��� ���� �!��"��  �� �& ����� &��5 ��#���4
��� ��""������ "�� ! ����� �� � ��� ��� �����

���#�"��0 �� ���� ,��� ������ �� ���� !��#��#�� &�� ���
������"��� �& ����� &��5 ��#���� ��� ������"��� �&
� "���� �� ��� �������� �& ������ �& ,��4

'--) ��"��� *����� "�� ���� �� �"��� ������� #����������
!��#�� ���� #������ ��� &��� �������� �� �������
� ������������ ��� ������ �&  �� ,���� ���� �� ��6�#������
6 ���&���4 * #� #������ ��� �� �� � �� ����&��� �� ���
���������� !������ �� ���� ��"�� ������ ���" ���5 ���
�!!��� ���� �� �3!���� ����� ���,� �� ��� � #�
�"���"����4

'-7) ��� ��6�#���� �& �����!����#� ��5 ���� ���� �����#�
!��������� #��� "��� ��� ����� ���������� !������ ����
���� �##��� �� ��� ��&��"����� ��������� �������
#���������� !��#�� ���� #������� &��� ��� ��#������
#��#������ ��� !�������� �& ���#�����# #�"" ��#������
�����#��� ������ �&  �� �& ����� &��5 ��#��� ��� � "�����
������ �� ������� &�#�������� �������� &��5 ��#�  ���� !����
��� �������� � "������ !����4 ��� �������� ��� ������
� ��������� ���� �� �"!������ ���0 �� !�������� � #�
��&��"����� ��� 0��!��� ��  ! �� ����4 .���� � #�
������ ��� ��"��������� �� ����� ������ �& ������"���
��� �������� ��� ������ � ��������� ��� �� ������� � ��
#����� �  ���8&������� ����� "��� &�� �##��� ��
��&��"����� ��������� � #� ������4

'-%) ��� !��!�� & �#������� �& ��� ������ "��0�� �� ���
����� �& ��� �������� � ����������� ����"��  ���� ����
���#���� ��� �� �� "�������� �� ��� ��""������4

'-1) �� ����� �� ������ �� � ������ ���� �& �!!��#����� �& ���
���"���� �& ��� ��, ��� ������ &��"�,��0 &�� ���
���#�����# #�"" ��#������ ��#���� �� �� �"!������ ����
��� !��#��� �& �������� �����!������� �& ���� ���#����
��� �& �����"��� �& ��� �3������ ��#��#�� ,��� ��� ��,
� ��� ��0� !��#� �� !�������4 ��,����� �� �!�#�&�# #����
,���� ��� ��!��#�"��� �& � ������������ �3������ �� ���
���� �& ����� ���� &��#� �& ���� ���#���� �� ��� �������
� ����������� ��� ��� ������� �� ������ �&  �� ��
�##�����#� ,��� ���� ���#���� ,� �� ���� �� �� ��#�����
�� ��� ����������� &�� �����#� !�������� �!�������  ����
�� �3������ � ����������� �� �� � ��� #���� �& �����
������� ��"��� *����� "�� ����� ���"������ �& ��
���������� ���� "����� �&��� ��� ���� �& �!!��#����� �&
���� ���#���� &�� �����"��� �& � #� ��#��#���  ����� ����
,� �� ���� � �������� �&&�#� �� ��� ������ ���
����������� �& �����  ������0����4

'-=) ����� "�� �� #��# "����#��  ���� ,��#� ��� ���������
�& �� � ����������� #�������� ��������� �##��� ��
���#�����# #�"" ��#������ ���,��0� ,� �� #�����
����� � �������! &�� ��� �� "���  ������0���� ���� ����
����&���� &��" ��� #��������4 �� � #� #���� & �����
������������ �������"���� "�� �� ������� �� ���
��""�������  !�� ��5 ��� �� � ��"��� *����4
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'-<) *��#� ��� ��6�#����� �& ��� !��!���� �#����� ��"��� ���
���"��������� ��� ��"!��&�#����� �& ���#�����#
#�"" ��#������ � ��� ��� #��������� &�� ���
� ����������� �& ���,��0� ��� �����#�� #����� ��
� &&�#������ �#������ �� ��� ��"��� *����� ��� #��
�����&���� �� ������ �& ��� �#��� ��� �&&�#�� �& ���
�#����� �� ������ �#������ �� ��"" ���� ������ ���
��"" ���� "�� ���!� "��� ��� �� �##�����#� ,��� ���
!���#�!�� �& � ���������� �� ��� � � �� ����#�� % �& ���
������4 �� �##�����#� ,��� ��� !���#�!�� �&
!��!������������ �� ��� � � �� ���� ����#��� ���� ���#����
���� ��� �� ������ ,��� �� ��#������ &�� �����
��6�#������

��A� ����� ���* ������A�/

������� �

�)*����&� ��%  ��+�

(4 ��� ��" �& ���� ���#���� �� �� �"!��"��� �� ��������
"��0�� �� ���#�����# #�"" ��#������ ���,��0� ��� �����#��
���� �� ��� ���"��������� ��� ��"!��&�#����� �& � �����������
� ��� ��� #��������� �� ����� �� &�#������� ����� !��������
���� ��� � ��� ��"" ����4

+4 ���� ���#���� ����� �!!�� �� � ������������ &�� ���
!�������� �& ���#�����# #�"" ��#������ ���,��0� ��� �����#��4

������� 	

���������� 

(4 ��� ��� ! �!���� �& ���� ���#����� ��� ��&�������� ��� � �
�� ����#�� + �& ���#���� +22+;+(;�� '���"�,��0 ���#����)
����� �!!��4

+4 ��� &����,��� ��&�������� ����� ���� �!!��/

'�) ?������� � �����������@ "���� � ����� &��"�,��0 �����������
�� ��� ��"��� *���� ��� ���� ������ &�� ��� !�������� �&
���#�����# #�"" ��#������ ���,��0� �� �����#�� ��� ������
��,� ��#��� �!�#�&�# ����������� ���� "�� �!!�� �� ��� �� ��
�!�#�&�# ��!�� �& ���#�����# #�"" ��#������ ���,��0� ���
�����#��� �� �##�����#� ,��� ���� ���#����B

'�) ?���"& � �����&����#�@ "���� �����&����#� ,��#� ���������
��� & �#������� �& � ��������������� �����#� �� �& �����
��&��� �����#�� �� ,��#� �����,��� ����� ��� ���������
����� #�� �� ��!������� ������ !�� � �����#�"" ��#������
�����#� �!������� �� �##�����#� ,��� ��� �!!��#����
��"" ���� �� �������� ��� �������4

������� 


,�����! ������� ����� �� �!�������� ��""��������� 
���#��$ ��%  ��&��� 

(4 ��"��� *����� ����� ��� �� ��� &�����" �� !������
���#�����# #�"" ��#������ ���,��0� ��� �����#��� � �6�#� ��

��� #��������� ��� � � �� ���� ���#����4 �� ���� ���� ��"���
*����� ����� ��� !������ ��  ������0��� &��" !��������
���#�����# #�"" ��#������ ���,��0� �� �����#��� �3#�!� ,����
���� �� ��#������ &�� ��� ������� ��� � � �� ����#�� 71'() �& ���
������4

+4 ��� !�������� �& ���#�����# #�"" ��#������ ���,��0� ��
��� !�������� �& ���#�����# #�"" ��#������ �����#�� "���
,���� � !��6 ��#� �� ��� �!�#�&�# ����������� ��&����� �� ��
����#�� 1'+) �� ������ �&  �� ��&����� �� �� ����#�� %� ���� ��
� �6�#� �� � ������� � �����������4 ���  ������0��� #��#�����
"�� �� ��5 ���� �� � �"�� � ����&�#����� � � "�� ��� ��
��5 ���� �� ������ �� �3!��#�� ��#����� �� ��� �����
��"����������� �#� �� ��� �������� ��� ������ � ������� ��&���
�3��#����� ��� ������ ���""��� &��" ��� � �����������4 �!��
����&�#������ ,��� ��5 ����� ��  ������0��� "�� ����� �#�������
,���� ��#������ � �6�#� �� ��� !��������� �� ������ �&  �� ��
����#��� %� 1 ��� =4

-4 ��� ����&�#����� ��&����� �� �� !������!� + ����� ���
������ "��� ���� � ��#�������� �� � ����� �� ��� ��� !����� ��
��� �������� ��� ������ � ������� �& ��� ��������� �� #�""��#�
��� !�������� �& ���#�����# #�"" ��#����� ���,��0� ��
�����#�� ��� ��� � �"������ �& ��� "���"�� ��&��"����� ,��#�
�� ��5 ���� �� ����, ��� �������� ��� ������ � ������� �� 0��! �
�������� �� ���� �& !�������� �& ���#�����# #�"" ��#������
���,��0� ��� �����#��4 ���� ��&��"����� " �� �� ��"���� ��
,��� �� ��#������ &�� ��� ������&�#����� �& ��� !�������� � #� ��
#�"!��� ������������ � "����� ��� ��� !�������:� #����#�
!������� ��� !�������:� �������� � ����� ���#��!���� �& ���
���,��0 �� �����#�� ��� �� ����"���� ���� &�� �������� ���
�#������4

������� �

����"�" !� � �� ��-�� %���&�% ���" ��� -�����!
������� �����

(4 �������0���� � �������� ! �� ��� �� ����#�� -� ����� ����
��� ����� ��/

'�) !������ ���#�����# #�"" ��#������ ���,��0� ��� �����#��B

'�) ���� ����� �!!��#����� &�� ��� ��#������ ������ �� �������
&�#������� #��������� �� �##�����#� ,��� ����#�� (( �&
���#���� +22+;+(;�� '���"�,��0 ���#����)4

+4 .��� � #�  ������0���� !������ ���#�����#
#�"" ��#������ ���,��0� �� �����#�� �� ��� ! ���# ��� �������
� ����������� ����� ���� ���� ���" ��� ����� ��/

'�) ��������� �����#����#���� ,��� ��� ,���� �!!��#���� ������
�##��� �� �� �����#����#���� &��" ����� !�������� �&

+7474+22+ 
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! ���#�� ��������� #�"" ��#������ ���,��0� ��� �����#��
#������ �� � ������� � ����������� ���,���� �� ���
��"" ����  ���� ��� #��������� �& ��� �� �##�����#�
,��� ���#���� +22+;($;�� '�##��� ���#����)B

'�) �� ����� �� �!!��� ���� �� �� ���������� �� !������
��&&����� ���"���� �& �  �������� �����#� ���;�� �� #����
��&&����� !���� �& ��� �������� ��������� �� �##�����#� ,���
���#���� +22+;++;�� �& ��� � ��!��� ������"��� ��� �&
��� �� �#�� �& = ���#� +22+ ��  �������� �����#� ���
 ����: ������ �������� �� ���#�����# #�"" ��#������
���,��0� ��� �����#�� '��������� *����#� ���#����) '()4

������� �

��-�� �� � � ��� ��%�� ���.������ ��% ��")�� 

(4 ��"��� *����� ������ ,���� !�������� �� !����# ��� ,����
��� ���0 �& ���"& � �����&����#� �� ����������� ��� "�0� ���  ��
�& ����� &��5 ��#��� � �6�#� �� ��� ����� �& ������� �� ������ �&
 �� � � ����� ��#� �� ��� #��������� &��  ���� �& � #� �����
&��5 ��#��� �� ��� ������� � �����������4

+4 .���� �� �� ��#������ �� ����� ������� �� ������ �&  �� &��
����� &��5 ��#��� ��� � "����� ��"��� *����� ����� ����� � #�
�������  !�� ��5 ���� �� ���  ������0��� !�������� ��  ����
���,��0� �� �����#��  ���� ��� ������� � ������������ � �6�#�
�� ��� !��������� �& ����#��� 1� = ��� (('()'#) �& ���� ���#����
��� ��� ����� � ��� ��� ���� ��� �&&�#����  �� �& �����
���� �#�� �� �##�����#� ,��� ���#���� +22+;+(;��
'���"�,��0 ���#����)4

.���� � !��6 ��#� �� �!�#�&�# #������� ��� !��#�� ��� ���!���
�� ��"��� *����� �� ����� ������ �&  �� �& ����� &��5 ��#��� ��
!�������� �& ����� �� ���������� �����#��� #������ �����#�� ,���
� ���, �� ! �� ��� ������� �������� ��6�#����� �� #��&��"���
,��� ��"" ���� ��,� � #� ������ �&  �� ����� �� �������
���� �� �!��� �����!����� ��� ���8���#��"������� !��#�� ���4
.��� �������� ������ �&  ��� ��"��� *����� ����� �!�#�&�
,������ ����� ������ #�� �� �����&����� �� ��� ���������� �& ���
����� ������� ���  ���� ,��#� #���������� �� ��� #��� �& �����
&��5 ��#���� �� �##�����#� ,��� ����#�� $ �& ���#����
+22+;+(;�� '���"�,��0 ���#����)4 .���� ��"��� *�����
����� ������ �&  �� &�� � ��"���� !����� �& ��"�� ��� � ������
����� �� �!!��!����� &�� ��� �����#� #��#�����4

-4 �#������ �� ������ �&  �� ����� �� ��0��� #�"" ��#����
��� "��� ! ���# �� ���� �� !������� �&��� ��#��!� �& ���
#�"!���� �!!��#����� �� ��� �������� ��� ������ � ��������
,����� ����� ,��0� �� ��� #��� �& � "���� ���� ���� ����
����#���� &�� �!�#�&�# ! �!���� ,����� ��� �������� � "������
!��� ��� ,����� ��3 ,��0� �� ��� #��� �& ����� &��5 ��#��� ����
���� ���� ����#���� &�� �!�#�&�# ! �!���� ,����� ��� ��������

&��5 ��#� !���4 ��� ������ ��"� ��"�� ����� �� ,���� � !��6 ��#�
�� ��� �!!��#���� ������������� �����"���� �������� �� ���  ��
�& ����� &��5 ��#��� �� �& ������� !��������4

74 .���� �� ��� ���� ��#����� �&��� #��� ������� ,���
���������� !������ �� �##�����#� ,��� ����#�� 1 �& ���#����
+22+;+(;�� '���"�,��0 ���#����)� ���� ������ &��  �� �&
� "���� �& �3#�!������ �#���"�# ��� � ��� �� �� �������
���� �� #�"!������� �� #�"!������� ����#���� !��#�� ����
��"��� *����� "�� �3���� ��� "�3�" " !����� �& �����
,��0� ��  ! �� ����� ,��0�4

.��� ������ �� #�"!������� �� #�"!������� ����#����
!��#�� ��� &�� ����� &��5 ��#��� ����#�� = ����� �!!��4

%4 ��"��� *����� ����� ��� ��"�� ��� � "��� �& ������ �&  ��
�� �� ������� �3#�!� ,���� ���� �� ��#������ �� ��� �� ���
�&&�#����  �� �& ����� &��5 ��#��� �� �##�����#� ,��� ����#�� =4

������� 

���%����� �������% �� ��� -�����! ������� ����� ��% ��
��� ��-�� �� � � ��� ��%�� ���.������ ��% ��� ��")�� /

��%  +������ �)!�-����� 

(4 ��� ������� � ����������� &�� ��� !�������� �& ���#�����#
#�"" ��#������ ���,��0� �� �����#�� ��� ��� ������ �&  �� &��
����� &��5 ��#��� ��� ������ �&  �� &�� � "���� "�� �� � �6�#�
���� �� ��� #��������� ������ ���!�#������ �� !���� �� C ��� � �&
��� ����34 * #� #��������� ����� �� ��6�#������ 6 ���&��� ��
�������� �� ��� ���,��0 �� �����#� #��#������
���8���#��"�������� !��!��������� ��� �����!�����4

+4 *!�#�&�# ����������� ,��#� "�� �� �"!���� �� !��������
�& ���#�����# #�"" ��#������ ���,��0� ��� �����#��  ����
����#��� %'()� %'+)� 1 ��� < �& ���#���� +22+;($;�� '�##���
���#����) ��� ����#��� (1� (=� (< ��� ($ �& ���#����
+22+;++;�� '��������� *����#� ���#����) �� �� �����
���������� �� !������  �������� �����#�  ���� ��� ���� ���#����
����� �� ������� ��!����� &��" ��� ������ ��� �����������  ����
��� ������� � �����������4 �� ����� �� �#����� �����!����#� &��
 ������0����� ��� #������� ��� !��#�� ��� &�� �"!����� � #�
�!�#�&�# ����������� �� ������� ��  ������0���� ����� �� ��&�����
�� �� ��� ������� � �����������4

-4 ��� ������� � ����������� ����� ���� #������ #���������
,��#� ��� �!�#�&�# &�� ���� ��#��� ��� ��� ��� � � �� ���� � �&
��� ����3 ��� ����� ��� � !��#��� #��������� ,��#� ���
�!!��#���� ��  ������0���� �� ���� � �& ����� ��������
�����������4

74 ��"��� *����� ����� ��� � !��#��� ��� #��������� �& ���
������� � ����������� ,���� ���� ����� ��� ����� �&  �� &��
����� &��5 ��#��� �� � "����4'() *�� !��� %( �& ���� �&&�#��� >� ����4
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������� �

�����%��� ��� !�"����- ��� ��")�� �� ��-�� �� � � �� )�
-�����% ��� ��%�� ���.������ 

(4 .���� � ��"��� *���� �� #���������� ,������ �� ��"��
��� � "��� �& ������ �&  �� �� �� ������� &�� �����
&��5 ��#���� �� ����� ����� ����/

'�) ���� � � ,����� �� ��� ���� �� "�3�"��� ����&��� &��  ����
��� �� &�#������� ��� ������!"��� �& #�"!�������B

'�) ���� ��� ���������� !������� ��#� ����  ���� ��� #��� "����
��� �!!��� ���� �� �3!���� ����� ���,� �� ��� ��"������� ��
�##�����#� ,��� ����#�� 1 �& ���#���� +22+;+(;��
'���"�,��0 ���#����)B

'#) ! ����� ��� ��#����� �� ��"�� ��� �������� �& ������ �&  ���
������� ��� ������� �����&��B

'�) �&��� ������ �����"���� ��� !��#�� ��� ������ �!!��#������
&�� ������ �&  ��B ���

'�) �����, ��� ��"������� �� ���������� ��������� �� �� ���
���������� ��5 ��� �& �&&�#���  ������0����4

+4 .���� � ��"��� *���� #��#� ��� ���� & ����� ������ �&
 �� &�� ����� &��5 ��#��� #�� �� �������� �� ����� ! ����� ����
#��#� ���� ��� ������ �!!��#������ &�� � #� ������4

-4 .���� ��� �������� �& ������ �&  �� &�� ����� &��5 ��#���
����� �� �� ��"����� ��"��� *����� ����� ����� � #� ������ ��
��� ����� �& ����#���� #������� ,��#� " �� �� ��6�#�����
�����!������ ���8���#��"������� ��� !��!���������4 ��� � #�
����#���� #������� " �� ���� � � ,����� �� ��� �#�����"��� �&
��� ��6�#����� �& ����#�� < �& ���#���� +22+;+(;��
'���"�,��0 ���#����)4

74 .���� #�"!������� �� #�"!������� ����#���� !��#�� ���
��� �� ��  ���� ��"��� *����� "�� �3���� ��� "�3�" "
!����� �& ��3 ,��0� ��&����� �� �� ����#�� %'-) &�� �� ���� ��
��#������ �� ��� �� ���� � #� !��#�� ��� ��� &���� �����������
�!�� ��� �����!����� �� ��� ���������� !������� � � �� �� ������
���� ����� "�����4

����� ��"� ��"��� ����� �� ,���� � !��6 ��#� �� ��� �!!��#����
������������� �����"���� �������� �� ���  �� �& �����
&��5 ��#��� ��� ��������� #�����������4

%4 ���� ����#�� �� ,���� � !��6 ��#� �� ��� �����&�� �& ������
�&  �� &�� ����� &��5 ��#��� �� �##�����#� ,��� ����#�� $ �&
���#���� +22+;+(;�� '���"�,��0 ���#����)4

������� �

��"��� �% �  �-�"��� �� ��%�� ���.������ 

.���� ���  ���� �& ����� &��5 ��#��� ��� ���� ���"�������
�##��� #��������� ��� !��#�� ��� ���� ���� ������� ���

 ������0���� �� ,��#� ��� ����� &��5 ��#��� ����� �� ��������
���� ���� ����#��� �� �##�����#� ,��� ������������� �����"����
��� ��"" ���� � ���� ��"��� *����� ����� ����� ��� ����� �&
 �� &�� � #� ����� &��5 ��#��� �� �##�����#� �����,���4
�������� ���� ��� �������� #��������� ����#��� �� ��� ����� ��
 �� ��� ����� &��5 ��#��� #��#����� ���� ���� �����&��� �� ���
#��� �& � #�""�� ����#���� !��#�� ��� ��"��� *����� �����
��� �"!��� ��� & ����� #���������� ���������� #������� ��
!��#�� ��� ,��#� ,� �� ������#�� ����� �� ����� ��� #����#�
�"!��"�������� �& ��� #�""�� ������"��� �& � #� �����
&��5 ��#���4

������� �

���!������� �� ����!����� ��� �0���� � �� ��-�� �� �� ��!!
����!���� ��% ��-�� �� ���������������

�� ��� ��5 ��� �& ��  ������0���� �������� ��� ������
� ��������� ������ ,����� ��� ,��0� ��� � ������������
��#���������� #��&��"���� ,���� �!!��#����� ���� ���
 ������0��� ��� � �"����� � ����&�#�����  ���� ����#�� -'+)
��� ���������  ���� ,��� #��# "����#�� ���  ������0���
!�������� ���#�����# #�"" ��#������ ���,��0� �� �����#��
 ���� ��� ������� � ����������� ��� ��� ����� �� �!!�� &��
������ �� ������� &�#�������� ��������� �����#����#����� ���;��
������ �##��� �� �����#����#���� �� ����� �� &�#������� ���
�3��#��� �& ����� ������ &�� ������#� �� ����� ������ �&
������"��� �� �� �������� �� �����  ������0����4 .����
�!!��!����� � #� ��#��������� "�� ���� �� ��� �� �� ��
� ��"���# ��!�� &����,��� ��� ����&�#����� ��&����� �� ��
����#�� -'+)4

������� ��

��"+!����� #��� ��� ���%����� �� ��� -�����!
������� ����� �� �� ��-�� �� � � ��% #���  +������

�)!�-����� 

(4 	������� ��� ������ � ��������� "�� ��5 ���  ������0����
!�������� ���#�����# #�"" ��#������ ���,��0� �� �����#��
#������ �� ��� ������� � ����������� �� ��6����� ������ �&  ��
&�� ����� &��5 ��#��� �� � "���� �� !������ ��&��"�����
��#������ �� ����&� #�"!����#� ,��� ��� #��������� �& ���
������� � ����������� �� �& ������ �&  �� �� ,��� ��� �!�#�&�#
����������� ��&����� �� �� ����#�� 1'+)� �� �##�����#� ,���
����#�� ((4

+4 .���� � �������� ��� ������ � ������� &���� ���� ��
 ������0��� ���� ��� #�"!�� ,��� ��� �� "��� �& ���
#��������� �& ��� ������� � ������������ �� �& ������ �&  �� ��
,��� ��� �!�#�&�# ����������� ��&����� �� �� ����#�� 1'+)� �� �����
����&� ���  ������0��� �& ����� &������� ��� ���� ���
 ������0��� � ���������� �!!��� ���� �� ����� ��� ���,� ��
��"��� ��� ����#��� ,�����/

D ��� "���� �&��� ����&�#������ ��

D � ������� !����� ������ �� ���  ������0��� �� ���! ����� ��
��� �������� ��� ������ � ������� �� #��� �& ��!�����
����#���� ��

+7474+22+ 
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D � ������ !����� ��#���� �� ��� �������� ��� ������
� �������4

-4 �& ���  ������0��� #��#����� ���� ��� ��"��� ���
����#��� ,����� ��� !����� �� ��&����� �� �� !������!� +� ���
�������� � ������� ����� ��0� �!!��!����� ��� !��!���������
"��� ��� ��"�� �� ��� ���� #�"!����#�4 �� ���� �������
��"��� *����� "�� �"!�,�� ��� �������� � ��������� ��
�"!��� &����#��� !�������� ,���� �!!��!�����4 ��� "��� ���
��� ��� ������� �� ,��#� ���� ��� ����� ����� ��
#�"" ��#���� �� ���  ������0��� #��#����� ,����� ��� ,��0
�& ����� ���!���� ��� ����� ���! ���� � ���������� !����� &��
���  ������0��� �� #�"!�� ,��� ��� "��� ��4

74 	��,����������� ��� !��������� �& !������!�� + ��� -�
��"��� *����� "�� �"!�,�� ��� �������� � ������� �� �"!���
&����#��� !�������� ,���� �!!��!����� ��  ������0���� &��
&��� �� �� !������ ��&��"����� �� �##�����#� ,��� �����������
�"!����  ���� ����#�� (('()'�) �� '�) �& ���� ���#���� ��
����#�� $ �& ���#���� +22+;($;�� '�##��� ���#����) ,����� �
���������� !����� ���! ����� �� ��� �������� ��� ������
� �������4

%4 �� #���� �& ����� � ��� ��!����� ����#��� �& ���
#��������� �& ��� ������� � ������������ ��� ������ �&  �� ��
�!�#�&�# ����������� ��&����� �� �� ����#�� 1'+)� ,���� "��� ���
��"�� �� ��� ���� #�"!����#� �� ��&����� �� �� !������!� - �&
���� ����#�� ���� &������ �������� ��� ������ � ��������� "��
!������ ��  ������0��� &��" #����� ��� �� !������ ���#�����#
#�"" ��#������ ���,��0� �� �����#�� �� � �!��� �� ,������,
������ �&  ��4

14 �����!�#���� �& ��� !��������� �& !������!�� +� - ��� %�
,���� ��� �������� � ������� ��� ������#� �& � ����#� �& ���
#��������� �& ��� ������� � ������������ ������ �&  �� ��
�!�#�&�# ����������� ��&����� �� �� ����#�� 1'+) ���� ��!�������
�� �""������ ��� ����� � ������ �� ! ���# ��&���� ! ���#
��# ���� �� ! ���# ������ �� ,��� #����� ����� � �#���"�# ��
�!��������� !�����"� &�� ����� !�������� ��  ���� �& ���#�����#
#�"" ��#������ ���,��0� �� �����#��� �� "�� ��0�  �����
������" "��� ��� �� ��"��� ��� ��� ����� �� �����#� �&
���#���� � &���� ��#�����4 ���  ������0��� #��#����� �����
������&��� �� ����� � ���������� �!!��� ���� �� ����� ��� ���,
��� !��!��� ��� ��"�����4 .���� �!!��!������ ��� ��������
� ������� "�� #��&��" ��� ������" "��� ���4

=4 �������0���� ����� ���� ��� ����� �� �!!��� �������
"��� ��� ��0��  ���� ���� ����#�� �� �##�����#� ,��� ���
!��#�� �� ��&����� �� �� ����#�� 7 �& ���#���� +22+;+(;��
'���"�,��0 ���#����)4

������� ��

�����"����� ��.����% ��%�� ��� -�����! ������� �����/ ���
��-�� �� � � ��% ��� ���  +������ �)!�-����� 

(4 .���� � !��6 ��#� �� ��&��"����� ��� ��!������
�����������  ���� �������� ����������� ����� ���� ��� �������

� ������������ �������� ��� ������ � ��������� "�� ���� ��5 ���
 ������0���� �� !������ ��&��"�����  ���� ��� �������
� ������������ &�� ������ �&  �� �� ��� �!�#�&�# �����������
��&����� �� �� ����#�� 1'+) ���� �� !��!��������� ��� ��6�#������
6 ���&��� &��/

'�) �����"���# �� #���8��8#��� ����&�#����� �& #�"!����#� ,���
#��������� ( ��� + �& ���� �� #�������� 1 �& ���� C ���
#�������� = �& ���� � �& ��� ����3 ��� �& #�"!����#�
,��� ����������� �� ��&����� �� �� ����#�� 1'+)B

'�) #���8��8#��� ����&�#����� �& #�"!����#� ,��� #��������� ��
��� � � �� ��� ����3 ,���� � #�"!����� ��� ���� ��#�����
�� ,���� ��� �������� ��� ������ � ������� ��� �����
������� �� ������� ���� � #�������� �� ��� #�"!���� ,��� ��
�� #��� �& �� ������������� �� ��� �������� ��� ������
� ������� �� ��� �,� ����������B

'#) !��#�� ��� &�� ��� ������"��� �& ��5 ���� &�� ��������
������ �&  ��B

'�) ! ���#����� �& #�"!������� �������,� �& 5 ����� ��� !��#�
�& �����#�� &�� ��� ����&�� �& #��� "���B

'�) #������ ��&���� ��������#�� ! �!����B

'&) "��0�� �������� &�� ��� ! �!���� �& ���#���� +22+;($;��
'�##��� ���#����) �� ���#���� +22+;++;�� '���������
*����#� ���#����)4

��� ��&��"����� ��&����� �� �� !����� '�)� '�)� '�)� '�) ��� '&) �&
��� &���� � �!������!� "�� ��� �� ��5 ���� !���� �� �� �� �
#�������� &�� "��0�� �##���4

+4 .���� �������� ��� ������ � ��������� ��5 ���
 ������0���� �� !������ ��&��"����� �� ��&����� �� ��
!������!� (� ���� ����� ��&��" ���" �& ��� �!�#�&�# ! �!���
&�� ,��#� ���� ��&��"����� �� �� ��  ���4

������� �	

�%"��� �����&� ����-� 

(4 ��� ��"����������� #������ �"!���� ��  ������0����
!�������� � �����#� �� � ���,��0  ���� ��� �������
� ����������� �� �� ,��" � ����� �&  �� ��� ���� �������
�����/

'�) �� ������ #���� ���� ��� ��"����������� #���� ,��#� ,��� ��
��# ���� �� ��� "�����"���� #������ ��� ��&��#�"��� �&
��� ������� � ����������� �#��"� ��� �& ������ �&  �� ���
�& �!�#�&�# ����������� �� ��&����� �� �� ����#�� 1'+)� ,��#�
"�� ��#� �� #���� &�� ������������� #��!��������
���"��������� ��� ���������������� "��0�� ���������
"��������� #�"!����#� ��� ����� "��0�� #������� �� ,���
�� ��� ������ ,��0 ��������� !��!������� ��� ��&��#�"���
�& ��#������ ����������� ��� ��"����������� ��#������� � #�
�� ��#������ �� �##��� ��� �����#����#����B ���
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'�) �� �"!����  !�� ��� ������� ��  ������0���� �� ��
��6�#����� �����!����� ��� !��!��������� "����� ,��#�
"���"���� ���������� ��"����������� #���� ��� ���������
#������4

+4 .���� �������� ��� ������ � ��������� �"!���
��"����������� #������� ���� ����� ! ����� � ������ �������, �&
����� ��"����������� #���� ��� �& ��� ����� � " �& ��� #������
#����#���4 �� ��� ����� �& ��� ��&&����#� ���,��� ��� ����� � "
�& ��� #������ ��� ��� ��"����������� #����� �!!��!�����
��6 ��"���� ����� �� "���4

������� �


��� ��� ��-�� �� � � ��% ��-�� �� �� ��!! ����!���� 

��"��� *����� "�� ����, ��� �������� � ������� �� �"!��� &���
&�� ��� ������ �&  �� &�� ����� &��5 ��#��� �� � "���� �� ������
�� ������� &�#������� ��� ���� ��  ���� ! ���# �� !������ !��!����
,��#� ��&��#� ��� ���� �� ��� �� ��� �!��"��  �� �& �����
���� �#��4 ��"��� *����� ����� ��� �� ���� � #� &��� ����� ��
��6�#������ 6 ���&���� �����!������ ���8���#��"������� ���
!��!��������� �� �������� �� ����� �������� ! �!��� ��� �����
��0� ���� �##� �� ��� ��6�#����� �� ����#�� < �& ���#����
+22+;+(;�� '���"�,��0 ���#����)4

������� ��

�"��%"��� �� ��-�� ��% �)!�-����� 

(4 ��"��� *����� ����� ��� �� ���� ��� ������� #���������
��� !��#�� ��� #��#������ ������� � ������������ ��� ������ �&
 �� �� ������ �� ������� &�#������� "�� ���� �� �"����� ��
��6�#������ 6 ���&��� #���� ��� �� � !��!��������� "�����4
	���#� ����� �� ����� �� �� �!!��!����� "����� �& ���
��������� �� "�0� � #� �"���"���� ��� ���������� !�������
��#� ����  ���� ��� #��� "���� ����� �� ����,�� � � &&�#����
!����� �& ��"� �� �3!���� ����� ���,� �� ��� !��!����
�"���"����� ,��#� ����� �� �� ���� ���� &� � ,��0� �3#�!� ��
�3#�!������ #��# "����#��4

+4 ��"��� *����� ����� ��� ������#� �� ,������, ������ ��
������� &�#������� ��&��� �3!��� �& ��� !����� &�� ,��#� ���� ,���
������� �3#�!� ,���� 6 ���&��� ��� ,���� �!!��#���� ��
#��&��"��� ,��� �������� �������� !��������� ���������
#�"!�������� &�� ,������,�� �& ������4

������� ��

��)!������� �� �����"�����

(4 ��"��� *����� ����� ��� �� ���� ��� �������� ��&��"�����
�� ������� #���������� !��#�� ���� #������� &��� ��� ��#������
#��#������ ������� � ������������ ��� ������ �&  �� ��
! ������� ��� 0�!�  ! �� ���� �� �� �!!��!����� "����� �� ��
�� !������ ���� �##��� �� ���� ��&��"����� &�� ��� ����������
!������4

+4 .���� ��&��"����� �� ��&����� �� �� !������!� ( �� ����
�� ��&&����� ������ �& ������"���� �� !����# ��� ��&��"�����
��������� !��#�� ��� ��� #��������� �� ������ �� �������
&�#�������� ��� �������� ��� ������ � ������� ����� "�0� ���
���������� �&&����� ������� �� "��� ��� #���� ��������� �� #�����
�  ���8&������� �������, �& ��� � #� ��&��"������ ��#� ����
��&��"����� �� ��� �������� ������ �& ������"��� ��� ���
���!������� � ���������� �� ����� �� &�#������� �!!��#������ &��
������ �� ������� &�#�������4

������� �

��&��# +����%��� 

��� ��""������ ����� !������#���� �����, ��� & �#������� �&
��� �������� � ����������� �����"� ��� ��� ������!"��� �&
#����8������ �����#� !�������� ,����� ��� ��"" ���� ���
��!��� �� ��� � ��!��� ������"��� ��� �� ��� �� �#�� �� ���
&���� �##����� ��� ����� ���� ����� ����� �&��� ��� ���� �&
�!!��#����� �& ���� ���#���� ��&����� �� �� ����#�� (<'()� ��#���
� �!������!�4 ��� ���� ! �!���� ��� ��""������ "�� ��5 ���
&��" ��� ��"��� *����� ��&��"������ ,��#� ����� �� � !!����
,���� �  �� � �����4

������� ��

�0� ���- ������� ����� 

(4 ��"��� *����� ����� ����� � ������������ ������� ��
�3�����#� �� ��� ���� �& ����� ���� &��#� �& ���� ���#���� ����
���� ,��� ��� !��������� �& ���� ���#���� �� �� ��� ������ ���
���� �& �!!��#����� ��&����� �� �� ����#�� (<'()� ��#���
� �!������!�4

+4 .���� �!!��#����� �& !������!� ( ��� ��� �� � ��� #����
�& ��� ������ �� �� �3������� �& ��� �����������  ����
� ������������ ������� �� �3�����#�� ��"��� *����� "�� �3����
��� �������� �& ����� ������ ��� �����������  ���� �� ��� ������
���� "����� �&��� ��� ���� �& �!!��#����� ��&����� �� �� ����#��
(<'()� ��#��� � �!������!�� !������� ���� ��� ������ �& �����
 ������0����  ���� ��"" ���� ��, ��� ��� �&&�#��� �������4
��"��� *����� ����� ����&� � #� �3�������� �� ��� ��""������
��� ����� ��� ������� �����&��4

-4 .���� ��� ��"��� *���� #��#����� #�� !���� ���� ���
��������� �& �� � ����������� #�������� ��������� �##��� ��
���#�����# #�"" ��#������ ���,��0�� ,��#� ,�� �� &��#�
��&��� ��� ���� �& ����� ���� &��#� �& ���� ���#����� #������
�3#������ ��&&�# ����� &��  ������0���� ���� ���� ����&���� &��"
"������� �##��� �� ������� ���,��0� ��� ,���� �� �� ���
!������� &�� �����  ������0���� �� ��������� ��, �����"����
�� ���������� #�""��#��� ���"� ��&��� ��� ���� �& �!!��#�����
��&����� �� �� ����#�� (<'()� ��#��� � �!������!�� ��"���
*����� "�� ��5 ��� � ��"!����� !����������� �& ��� ��������
#��������'�)4 * #� ��5 ���� ����� �� � �"����� �� ��� ���� �&
�!!��#����� ��&����� �� �� ����#�� (<'()� ��#��� � �!������!��

+7474+22+ 
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�� ��� ������� ��� ����� �!�#�&� ��� #��������'�) ��� !����� &��
,��#� ��� ��"!����� !����������� �� ��5 �����4

��� ��"��� *���� ����� ��&��" ��� ��""������ �& ��� �������
&�� ��5 ������ � !�����������4 ��� ��""������ ����� #�������
� #� � ��5 ���� ��0��� ���� �##� �� ��� !����# ��� ��� ����� ��
���� ��"��� *���� ��� �& ���  ������0���'�) #��#������ ���
��� ���� �� ��� �� � #������� ��� ������ �������"��� �� �
��"" ���� �����4 �� ����� ��0� � ��#����� �� ,������ �� �����
�� ��6�#� ��� ��5 ���� ��� ,���� �� ��#���� �� ����� ��� ��5 ����
�� ��� �#�!� ��� � ������ �& ��� !����������� �� �� �������4
��� ��""������ ����� #�"" ��#��� ��� ��#����� �� ���
��"��� *���� #��#����� ,����� ��3 "����� �&��� ��#��!� �& ���
�!!��#����� &�� � !�����������4 * #� ��#������ ����� ��
! ������� �� ��� �������� ������� �� ��� �������� �����������4

������� ��

���� +� �����

(4 ��"��� *����� ����� ���!� ��� ! ����� ��� ��,��
��� ������� ��� ��"����������� !��������� ��#������ �� #�"!��
,��� ���� ���#���� �� +7 > �� +22- �� ��� ������4 ���� �����
&����,��� ��&��" ��� ��""������ ������&4

���� ����� �!!�� ����� "��� ��� &��" +% > �� +22-4

.��� ��"��� *����� ���!� ����� "��� ���� ���� ����� #������
� ��&����#� �� ���� ���#���� �� �� �##�"!����� �� � #�
��&����#� �� ��� �##����� �& ����� �&&�#��� ! ���#�����4 ���
"������ �& "�0��� � #� ��&����#� ����� �� ���� ��,� ��
��"��� *�����4

+4 ��"��� *����� ����� #�"" ��#��� �� ��� ��""������ ���
��3� �& ��� !��������� �& �������� ��, ,��#� ���� ���!� �� ���
&���� �������� �� ���� ���#���� ��� �& ��� � ���5 ���
�"���"���� �� ����� !���������4

������� ��

����1 ���� �����

���� ���#���� ����� ����� ���� &��#� �� ��� ��� �& ���
! ���#����� �� ��� �������� ������� �� ��� �������� �����������4

������� 	�

�%%��  �� 

���� ���#���� �� ��������� �� ��� ��"��� *�����4

��� �� C� ������ = ���#� +22+4

��� ��� ��������  ���������

!��  ����"���
�4 ��E

��� ��� �������

!��  ����"���
>4 �4 ��������
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�##�$

��� #��������� ������ �� ���� ����3 !������ ��� "�3�" " ���� �& #��������� ,��#� "�� �� ����#��� �� �������
� ������������ '���� �)� ������ ��  �� ����� &��5 ��#��� '���� C) ��� ������ ��  �� � "���� '���� �) �� ��&����� �� ��
����#�� 1'() ��� ����#�� (('()'�)4

�4 ���%����� #���� "�1 )� �������% �� � -�����! ������� �����

(4 �����#��� #������ ����� �� ��� & ����� �&  �������� �����#� �� #��&��"��� ,��� ���#���� +22+;++;�� '���������
*����#� ���#����)4

+4 ��"����������� #������ �� �##�����#� ,��� ����#�� (+ �& ���� ���#����4

-4 ������!��������� �& �����#�� ��� �����#����#���� �& ���,��0� �� #��&��"��� ,��� ���#���� +22+;($;�� '�##���
���#����)4

74 �##���������� �& � "���� &��" ��� �������� � "������ !��� �� ���8 ���� ��#� ���� #��������� �� #��&��"���
,��� ���#���� +22+;++;�� '��������� *����#� ���#����)4

%4 �������"����� ��� ��,� ��� #� ���� !������� ��5 ���"����� �� ,��� �� ��5 ���"���� ��� #��������� ���0�� ��
��� �������� �& �##��� �� ��  �� �& ! ���# �� !������ ���� ��� #��������� ���0�� �� #�8��#����� ��� &�#�����
������� �� #��&��"��� ,��� ���#���� +22+;++;�� '���"�,��0 ���#����) ��� ��#� ����� ,���� �!!��#����� ���
&����#��� �� ��#���#�� � �������� ��#������ �� ��� �� ��� !��!�� �3�# ���� �& ��&����� #� �� ,��0�4

14 ?� �� #����@ ����������� �� #��&��"��� ,��� ���#���� +22+;++;�� '��������� *����#� ���#����)4

=4 �������� ���� ��� !����#� !����#���� �!�#�&�# �� ��� ���#�����# #�"" ��#������ ��#��� �� #��&��"��� ,���
���#���� $=;11;�� �& ��� � ��!��� ������"��� ��� �& ��� �� �#�� �& (% �#�"��� ($$= #��#������ ���
!��#������ �& !������� ���� ��� ��� !����#���� �& !����#� �� ��� ����#�"" ��#������ ��#��� '()4

<4 ���� "�� !����#���� � ��� �!�#�&�# �� ��� ���#�����# #�"" ��#������ ��#��� ��#� ���� #��������� �� #��&��"���
,��� ���#���� +22+;++;�� '��������� *����#� ���#����)4

$4 ������#����� �� �������� �� ��� �����"������ �& ������� #������� �� �##�����#� ,��� ���#���� +222;-(;�� �& ���
� ��!��� ������"��� ��� �& ��� �� �#�� �& < > �� +222 �� #������ ����� ��!�#�� �& ��&��"����� ��#����
�����#��� �� !����# ��� ���#�����# #�""��#�� �� ��� �������� "��0�� '+) ��� ������#����� �� �������� �� ���
�����"������ �& ���"& � #������ �� �##�����#� ,��� ����#�� +�'+) �& �� �#�� ���#���� <$;%%+;��� �&
- �#����� ($<$ �� ��� #����������� �& #������ !��������� ���� ��,� �� ��,� ��� ������ �� ��"�����������
�#���� �� ��"��� *����� #��#������ ��� ! �� �� �& ���������� �����#������ �#�������� '-)4

(24 ��&��"����� �� �� !�������  ���� � ����&�#����� !��#�� �� �� �##�����#� ,��� ����#�� -'-) �& ���� ���#����
��� &�� ����� ! �!���� �� ��#� ��� �� ����#�� (( �& ���� ���#����4

((4 �������� �& ����� �����#�!���� �� #�"!����� �������� � ��������� �� #��&��"��� ,��� ���#���� $=;11;�� ���
���#���� $%;71;�� �& ��� � ��!��� ������"��� ��� �& ��� �� �#�� �& +7 �#����� ($$% �� ��� !����#���� �&
������� ��� ,��� ������ �� ��� !��#������ �& !������� ���� ��� �� ��� &��� "���"��� �& � #� ���� '7)4

(+4 ���"� �&  �� � ���� "�6�� ��������� �� ��� �� #�"" ��#������ ���,��� �"�����#� �����#�� ��� � ���������
��� �����#���� �� ��� ������� ! ���#4

(-4 ���� ��� ��������� ��� ��"������� �& �3!�� �� �& ��� ������� ! ���# �� ���#���"������# &����� #� ��� ��
���#�����# #�"" ��#������ ���,��0� �� �##�����#� ,��� ��"" ���� ��,4

(74 �##��� ����������� ����� ���� ����� !������� &�� �� ����#�� 1'+) �& ���� ���#���� �!!����� ��  ������0����
!�������� ���#�����# #�"" ��#������ ���,��0� �� �����#��� �� #��&��"��� ,��� ���#���� +22+;($;�� '�##���
���#����)4

'() �> 
 +7� -24(4($$<� !4 (4
'+) �> 
 (=<� (=4=4+222� !4 (4
'-) �> 
 +$<� (=4(24($<$� !4 +-4 ���#���� �� �"����� �� ���#���� $=;-1;�� �& ��� � ��!��� ������"��� ��� �& ��� �� �#��

'�> 
 +2+� -24=4($$=� !4 12)4
'7) �> 
 +<(� +-4((4($$%� !4 -(4
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(%4 ���������#� �& ��� ��������� �& ! ���# #�"" ��#������ ���,��0� �� �##�����#� ,��� ���#���� +22+;($;��
'�##��� ���#����) ��� ���#���� +22+;++;�� '��������� *����#� ���#����) ��#� ���� �� #��������� �� !������
���#���"������# �����&����#� ���,��� ���#�����# #�"" ��#������ ���,��0� ���;�� �����#�� �� �##�����#� ,���
�� �#�� ���#���� <$;--1;��� �& - ��� ($<$ �� ��� �!!��3�"����� �& ��� ��,� �& ��� ��"��� *����� ��������
�� ���#���"������# #�"!��������� '()4

(14 *�# ���� �& ! ���# ���,��0� �������  �� �������� �##��� �##������ �� ���#���� $=;11;��4

(=4 ���������� &�� ���  �� �& ����� &��5 ��#���� �� #��&��"��� ,��� ����#�� ='+) �& ���#���� ($$$;%;��� ,����
� #�  �� �� ��� "��� � �6�#� �� ��� �������� �& ������� �� ������ �&  �� �� �##�����#� ,��� ����#�� %'() �& ����
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2003

Telecommunication Regulatory Board

By  President decree

Afghanistan

No: Director of the 
Telecommunication
Regulatory Board

Other: Annual 
report to the 
Minister of 
Communications
and  Council of 
Ministers

1998

Telecommunication Regulatory Entity

Law 8288,18.2.1998 on 
Telecommunication
Regulatory Entity

Albania

Award/auction of mobile licence: 
62.7 %
Award/auction of other licence: 
16.7 %
Licence fees: 10.7 %
Spectrum fees: 0.19 %
Numbering fees: 0.31 %
Regulatory fees: 4.38 %

Yes: 5 membersLegislature
Other: Council of 
Ministers

Financial income: 2.67 %
Other: 2.35 %

2000

Autorité de régulation de la poste et des télécommunications      Website: http://www.arpt.dz

Loi n°2000-03 

Algeria

Award/auction of mobile licence: 
2 %
Award/auction of other licence
Licence fees
Spectrum fees
Numbering fees: 0.2 %
Regulatory fees

Yes: 5 membersLegislature

Contributions from operator 
turnover: 0.3 %

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1999

Institut Angolais des Communications (INACOM)     Website: http://www.inacom.og.ao

Décret  nº 12/99  du 25 juin

Angola

Award/auction of mobile licence: 
30 %
Award/auction of other licence: 
2 %
Spectrum fees: 65 %

Yes: 5 membersSector Ministry 
(annual report)

Other: 3 %

1990

Comisión Nacional de Comunicaciones (CNC)     Website: http://www.cnc.gov.ar 

Decreto 1185 de fecha 22 de 
junio de 1990

Argentina1

Spectrum fees: 55 % Yes: 8 members

Contributions from operator 
turnover: 42 %
Financial income: 0.5 %
Other: 2.5 %

1997

Australian Communications Authority     Website: http://www.aca.gov.au

Austel - Telecommunications 
Act 1989. ACCC - Trade 
Practices Act 1974.  ACA - 
Australian Communications 
Authority Act 1997.

Australia

Licence fees
Government appropriation
Spectrum fees
Numbering fees

Yes: 4 membersLegislature
Sector Ministry 
(annual report)

Contributions from operator 
turnover

1997

Telecom-Control-Commission (Telekom-Control-Kommission, TKK)     Website: http://www.rtr.at

Telecommunications Act 1997

Austria

Yes: 3 membersSector Ministry 
(annual report)

Contributions from operator 
turnover: 70,5  %
Other: 29,5 %  Broadcasting 
activities are financed by 
broadcasting companies (Data 
for 2003)

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1999

Public Utiliities Commission     Website: http://www.pucbahamas.gov.bs

Public Utilities Commission 
Act, 1993

Bahamas

Licence fees
Government appropriation: 19.9 %
Spectrum fees: 34.2 %

Yes: 3 membersOther: The PUC is 
required 3 months 
after the end of the 
financial year to 
transmit an Annual 
Report to the 
Governor General 
and Prime Minister

Contributions from operator 
turnover: 45.9 %

2002

Telecommunications Regulatory Authority      Website: http://www.tra.org.bh 

The Telecommunications Law

Bahrain

Licence fees No: General DirectorNo reporting 
requirements Contributions from operator 

turnover

2002

Bangladesh Telecommunication Regulatory Commission

Bangladesh
Telecommunication Act, 2001

Bangladesh

Government appropriation: 100 % Yes: 5 membersLegislature
Sector Ministry 
(annual report)

2001

Fair Trading Commission      Website: http://www.ftc.gov.bb

Fair Trading Commission Act 
2000-31

Barbados

Government appropriation Yes: 11 membersSector Ministry 
(annual report)
Other Ministry

Contributions from operator 
turnover

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1993

Belgian Institute for Postal Services and Telecommunications      Website: http://www.bipt.be

Act of 21 March 1991 on the 
reform of some economic 
public companies. Act of 17 
January 2003 concerning the 
statute of the Belgium Post 
and Telecommunication 
regulator

Belgium1

Award/auction of mobile licence: 
2 %
Licence fees: 7 %
Spectrum fees: 81 %
Numbering fees: 6 %

Yes: 4 membersLegislature
Sector Ministry 
(annual report)
Other Ministry

Other: 4 %  Office of the 
ombudsperson

1988

Public Utilities Commission (PUC)

Belize2

2002

Direction de la Politique des Postes et Télécommunications (interim)

Ordonnance  n° 2002- 003 
du 31 janvier 2002 

Benin2

Yes: 5 membersSector Ministry 
(annual report)

Other:   The Authority is not yet 
operational.

2000

Bhutan Communications Authority     Website: http://www.bca.gov.bt

Bhutan Telecommuncations 
Act 1999 

Bhutan

Government appropriation: 100 % No: DirectorSector Ministry 
(annual report)

1995

Superintendencia de Telecomunicaciones     Website: http://www.sittel.gov.bo

Ley 1600 (Ley SIRESE)

Bolivia2

Spectrum fees: 100 % No:
Telecommunicaction
Superintendent

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1999

Communications Regulatory Agency (CRA)     Website: http://www.cra.ba

Decision combining the 
competencies of the 
Independent Media 
Commission and the 
Telecommunications
Regulatory Agency issued 
by Office of the High 
Representative (OHR) in 
2001

Bosnia and Herzegovina1

Licence fees: 70 %
Spectrum fees: 7 %
Numbering fees: 23 %

No: Chief Executive 
Officer (CEO)

Other: The Council 
of Ministers

1996

Botswana Telecommunications Authority     Website: http://www.bta.org.bw

Telecommunications Act, 
1996 (No. 15 of 1996)

Botswana

Licence fees: 91 %
Spectrum fees: 9 %

Yes: 5 membersSector Ministry 
(annual report)

1997

Agência Nacional de Telecomunicações do Brasil (Anatel)     Website: http://www.anatel.gov.br 

Law nº 9.9.472 of July 16, 
1997

Brazil1

Award/auction of mobile licence: 
48 %
Award/auction of other licence: 
8.6 %
Spectrum fees: 0.9 %
Regulatory fees: 25.2 %
Fines/penalties: 0.62 %

Yes: 5 membersNo reporting 
requirements

Financial income: 17.1 %
Other: 0.1 %  Management 
services, homologation

2003

Authority for Info-communications Technology Industry of Brunei Darussalam (AiTi)     Website: http://www.aiti.gov.bn

Authority for info-
communications technology 
industry of Brunei 
Darussalam Order, 2001

Brunei Darussalam

Yes: 5 membersOther: Report to 
Minister of 
Communications

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2002

Communications Regulation Commission     Website: http://www.crc.bg

Telecommunications Law

Bulgaria

Licence fees: 28,7 %
Spectrum fees: 27,3 %
Numbering fees: 2,7 %
Fines/penalties: 0,7 %

Yes: 5 membersOther: To the 
National Assembly, 
the President of the 
Republic, the 
Council of 
Ministers, the 
Council for 
Electronic Media.

Contributions from operator 
turnover: 40,6 %

1998

Autorité Nationale de Régulation des Télécommunications     Website: http://www.artel.bf

Loi n°051/98/AN du 04 
décembre 1998

Burkina Faso

Award/auction of other licence
Licence fees
Spectrum fees: 45 %
Numbering fees: 15 %
Regulatory fees: 35 %
Fines/penalties: 1 %

No: Director GeneralSector Ministry 
(annual report)

Contributions from operator 
turnover: 1 %
Other: 4 %  Approval and 
authorization fees

1997

Agence de Régulation et de Contrôle des Télécommunications 

Décret Présidentiel n°100/182

Burundi2

No:
Administrator/Director-
General

Sector Ministry 
(annual report)

1998

Agence de Régulation des Télécommunications

Loi n°98/014 du 14 juillet 1998

Cameroon

Licence fees
Spectrum fees
Numbering fees
Regulatory fees
Fines/penalties

No: Director GeneralOther: Submits an 
annual public report 
on activities

Contributions from operator 
turnover

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1976

Canadian Radio-television and Telecommunications Commission (CRTC)     Website: http://www.crtc.gc.ca

Telecommunications Act and 
CRTC Act

Canada

Regulatory fees: 100 % Yes: 9 membersSector Ministry 
(annual report) Other:   Telecom activities are 

funded by fees cable activities 
are funded by entities regulated 
under the Broadcasting act

1992

Direcção Geral das Comunicações

Loi organique du Ministère 
des Infrastructures et 
Transports

Cape Verde2

Government appropriation No: Director-GeneralSector Ministry 
(annual report)

1996

Ministère des postes et des télécommunications

Central African Rep.2

Yes: 5 members

1998

Office Tchadien de Régulation des Télécoms (OTRT)     Website: http://www.otrt.td

La loi 009/PR/98 du 17 août 
1998

Chad

Spectrum fees: 51,6 %
Regulatory fees: 34,5 %

Sector Ministry 
(annual report)
Other: Chairman of 
the Board of 
Directors

Contributions from operator 
turnover: 13,7 %
Other: 0,5 %  Transfers, fixed 
assets

1977

Subsecretaría de Telecomunicaciones     Website: http://www.subtel.cl

Decreto Ley N° 1.762

Chile

Award/auction of mobile licence: 
0,5 %
Spectrum fees: 45 %
Fines/penalties: 0,5 %

No: Subsecretariat of 
telecommunications

Legislature
Sector Ministry 
(annual report)
Other Ministry

Other: 54 %  Treasury

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1994

Comisión de Regulación de Telecomunicaciones (CRT)     Website: http://www.crt.gov.co

Ley 142 de 1994, Decreto 
1130 de 1999

Colombia

Yes: 3 membersLegislature
Sector Ministry 
(annual report)
Other Ministry

Contributions from operator 
turnover: 100 %
Financial income

2002

Autorité de Régulation de la Poste et des Télécommunications du Congo ( A.R.P.T.C.)

Loi cadre  n°014/2002

Congo (Dem. Rep.)1

Yes: 7 membersOther: President of 
the Republic

1963

Autoridad Reguladora de los Servicios Públicos (ARESEP)     Website: http://www.aresep.go.cr

Ley 258 de 1941;  1963: 
facultades regulatorias; Ley 
7593 del año 1996 se 
transformó en la ARESEP

Costa Rica

Yes: 5 membersLegislature
Other: Annual 
activities report

Other: 100 %  Regulation fee

1995

Agence des télécommunications de Côte d’Ivoire   (ATCI)     Website: http://www.atci.ci

loi n°95-526 du 07 juillet 1995 
portant Code des 
Télécommunications

Côte d'Ivoire

Award/auction of mobile licence: 
8.74 %
Spectrum fees: 69.7 %
Numbering fees: 4.85 %
Fines/penalties: 0.08 %

Yes: 10 membersSector Ministry 
(annual report)
Other: Ministry of 
the Economy and 
Finance

Contributions from operator 
turnover: 11.96 %
Other: 4.61 %  Various

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2000

Croatian Institute of Telecommunications     Website: http://www.telekom.hr

Law on Telecommunications

Croatia

Spectrum fees: 50 %
Numbering fees: 24 %

Yes: 7 membersOther: Annual 
report to the 
Government Contributions from operator 

turnover: 25 %
Other: 1 %  technical 
examinations and additional 
incomes

2002

Office of the Commissioner of Telecommunications & Postal Regulation     Website: http://www.octpr.org.cy

Telecommunications and 
Postal Services Regulations, 
Law of 2002

Cyprus

Licence fees: 78.11 %
Numbering fees: 7.67 %

No: Commissioner of 
Electronic
Communications and 
Postal Regulation

Other: Report to 
the President

Other: 14.22 %  Government 
Appropriation 13.94% + Other 
0.28

2000

Czech Telecommunication Office     Website: http://www.ctu.cz

Act No. 151/2000 Coll., on 
Telecommunications and on 
Amendments to Other Acts

Czech Republic

Government appropriation: 100 % No: PresidentOther: Annual 
Report is 
presented to the 
Government

1991

National IT and Telecom Agency (NITA)     Website: http://www.itst.dk/ 

Finance Act 2002

Denmark

Government appropriation: 65 % No: Director-General Sector Ministry 
(annual report)
Other: Annual 
Status Report. 
Annual activity 
account on 
financial
circumstances and 
performance.

Other: 35 %  Various services

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1998

INDOTEL     Website: http://www.indotel.org.do

Ley General de 
Telecomunicationces No. 
153-98

Dominican Rep.

Yes: 5 membersOther: Annual 
report to the 
Executive for 
presentation to the 
National Congress 
of the Dominican 
Republic

Contributions from operator 
turnover
Other:   In addition, revenues are 
received corresponding to the 
use of the radio spectrum public 
domain; the fees established, as 
appropriate, under the 
procedures for the issue of 
concessions and licences, in 
accordance with the regulations; 
from the returns generated by its 
own capital resources; from 
budgetary appropriations 
assigned to it, as appropriate, by 
the central Government; and from 
any other possible sources.

1995

Consejo Nacional de Telecomunicaciones (CONATEL)     Website: http://www.conatel.gov.ec 

Ley Reformatoria a la Ley 
Especial de 
Telecomunicaciones. R.O. 
770 del 30 de Agosto de 1995

Ecuador

Award/auction of mobile licence: 
10 %
Award/auction of other licence: 
10 %
Licence fees: 10 %
Spectrum fees: 70 %

Yes: 7 membersNo reporting 
requirements

1998

Telecommunication Regulatory Authority     Website: http://www.tra.gov.eg

Egypt2

Licence fees
Spectrum fees
Numbering fees

Yes: 11 members

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1996

Superintendencia General de Electricidad y Telecomunicaciones (SIGET)     Website: http://www.siget.gob.sv

Ley de Creación de la 
Superintendencia General de 
Electricidad y 
Telecomunicaciones

El Salvador1

Award/auction of other licence: 
1.5 %
Licence fees: 4.85 %
Spectrum fees: 48.46 %
Numbering fees: 0.70 %

Yes: 5 membersNo reporting 
requirements

Financial income: 3,4 %
Other: 41.05 %  Accumulated 
surpluses 9.37 %; electricity 
charges 30.26 %; miscellaneous 
charges 1.42 %

1998

Communications Department

Communications
Proclamation n°102/1998

Eritrea2

Government appropriation: 100 % No: Director General

1998

Estonian National Communications Board     Website: http://www.sa.ee

Government of the Republic 
Act

Estonia

No: Director GeneralSector Ministry 
(annual report)

Other: 100 %  State Budget

1996

Ethiopian Telecommunications Agency     Website: http://www.telecom.net.et/~eta/ 

telecommunication
proclamation no. 49/1996

Ethiopia

Government appropriation: 100 % No: General ManagerLegislature
Sector Ministry 
(annual report)

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1988

Finnish Communications Regulatory Authority     Website: http://www.ficora.fi 

Act on Telecommunications 
Administration

Finland

Licence fees: 18 %
Spectrum fees: 22 %
Numbering fees: 13 %

No: Director-GeneralOther: half-yearly 
financial report to 
the sector Ministry 
with evaluation of 
achievement of 
targets

Other: 47 %  refund for collection 
of television fees 34%,  domain 
name fees 9%, other fees 4 %

1997

Autorité de régulation des télécommunications     Website: http://www.art-telecom.fr

La loi du 26 juillet 1996

France1

Government appropriation: 100 % Yes: 5 membersLegislature
Other: French 
President,
associated
consultation
committees

Financial income: 0 %

2001

Agence de Régulation des Télécommunications (ARTEL)

Loi n° 005/2001 du 27 juin 
2001

Gabon2

Government appropriation: 100 % No: Director-General 
of ARTEL

Sector Ministry 
(annual report)
Other Ministry

2004

Public Utility Regulatory Authority (PURA)

PURA Act 

Gambia

Yes: 6 membersLegislature Contributions from operator 
turnover: 1.5 %

Source: ITU World Telecommunication Regulatory Database.
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2000

Georgian National Communications Commission     Website: http://www.gncc.ge

Georgian Law on 
Telecommunications and 
Post

Georgia1

Award/auction of mobile licence: 
5.5 %
Award/auction of other licence: 
19.73 %
Licence fees: 5.82 %
Regulatory fees: 68.95 %

Yes: 3 membersOther: Annual 
Report for Public

1998

Regulatory Authority for Telecommunications and Posts (Section 115)     Website: http://www.regtp.de

Telecommunications Act of 
25 July 1996

Germany

No: PresidentLegislature Other: 100 %  All revenues 
accrue to the federal government, 
all expenses are covered from 
the federal budget. 

1997

National Communications Authority     Website: www.nca.org.gh (this is under construction)

National Communications 
Authority Act 524 of 1996

Ghana

Licence fees: 16 %
Spectrum fees: 46 %
Regulatory fees: 31 %
Fines/penalties: 5 %

Yes: 7 membersSector Ministry 
(annual report)

Financial income: 2 %

1992

EETT (National Committee of  Communications & Posts)     Website: http://www.eett.gr

Greek Law No. 2075 / 92

Greece

Spectrum fees: 6.62 %
Numbering fees: 3.55 %
Fines/penalties: 0.38 %

Yes: 5 membersSector Ministry 
(annual report)
Other: Annual 
Report to the 
President of the 
Parliament

Contributions from operator 
turnover: 9.6 %
Financial income: 1.19 %
Other: 78.66 %  EETT' s reserve 
from previous years

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2001

National Telecommunications Regulatory Commission     Website: http://www.ectel.int/grd/

Grenada2

Yes: 5 members

1996

Superintendencia de Telecomunicaciones     Website: http://www.sit.gob.gt/

Ley General de 
Telecomunicaciones
(Decreto 94-96 del Congreso 
de la República)

Guatemala2

Award/auction of mobile licence: 
10 %

No: Superintendent

Other: 90 %  Fines, 3 %; bank 
interest, 81 %; administrative 
charges, 6 %

1992

Direction nationale des postes et télécommunications

Guinea2

No: National Director 
of Posts and 
Telecommunications

Sector Ministry 
(annual report)

Other:   The Regulatory Authority 
(DNPT) is financed out of the 
Public Treasury.

1999

Institut des Communications de la Guinée-Bissau (ICGB)     Website: http://www.icgb.org

Décret-loi n.º 3/99, 20 aôut

Guinea-Bissau

Licence fees: 3 %
Government appropriation: 14 %
Spectrum fees: 62 %
Regulatory fees: 21 %

Yes: 3 membersSector Ministry 
(annual report)
Other Ministry

Public Utilities Commission

Guyana2

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1969

CONATEL     Website: http:// www.haiticonatel.org

Décret du 10 juin 1987 
redéfinissant la mission de 
CONATEL

Haiti2

No: Director-General

1996

Comisión Nacional de Telecomunicaciones     Website: http://www.conatel.hn

Ley Marco del Sector de 
Telecomunicaciones

Honduras2

Government appropriation: 100 % Yes: 5 members
3 principals, 2 
substitutes

1990

National Communications Authority, Hungary     Website: http://www.nhh.hu

Act C of 2003 on Electronic 
Communications

Hungary

Licence fees: 2 %
Spectrum fees: 63 %
Numbering fees: 15 %

Yes: 7 membersLegislature
Other: Annual 
Report to the 
Government Other: 20 %  V.A.T. reimbursed

1997

Post and Telecom Administration     Website: http://www.pta.is

Law on the Post and 
Telecom Administration, no. 
147/1996

Iceland2

Award/auction of mobile licence: 
2 %
Licence fees: 19 %
Spectrum fees: 44 %

No: Managing Director

Other: 35 %  Operating fees

1997

Telecom Regulatory Authority of India (TRAI)     Website: http://www.trai.gov.in

Telecom Regulatory 
Authority of India Act, 1997

India2

Government appropriation: 100 % Yes: 5 members

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2003

Directorate General of Posts and Telecommunications     Website: http://www.postel.go.id

Minister of Communications' 
Decree No.31 regarding 
Establishment Indonesian 
Telecommunication
Regulatory Body

Indonesia

Government appropriation: 100 % Yes: 5 membersSector Ministry 
(annual report)

2002

Commission for Communications Regulation (ComReg)     Website: http://www.comreg.ie

Communications (Regulation) 
Act 2002

Ireland

Award/auction of mobile licence: 
0 %
Award/auction of other licence: 
0 %
Licence fees: 51 %
Government appropriation: 0 %
Spectrum fees: 0 %
Numbering fees: 0 %
Regulatory fees: 0 %
Fines/penalties: 0 %

Yes: 2 membersSector Ministry 
(annual report)

Contributions from operator 
turnover: 24 %
Financial income: 6 %
Other: 19 %  Cable/MMDS fees 
16%, Postal Levy 3%

1998

Autorità per le Garanzie nelle Comunicazioni (AGCOM)     Website: http://www.agcom.it 

L. 31 luglio 1997, n. 249

Italy2

Government appropriation: 60 % Yes: 9 membersLegislature

Contributions from operator 
turnover: 39 %
Financial income: 1 %

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1995

Office of Utilities Regulation     Website: http://www.our.org.jm

Office of Utilities Regulation 
Act

Jamaica

Licence fees: 1.70 %
Regulatory fees: 96.67 %

Yes: 3 membersOther: Annual 
report is submitted 
to Legislative 
Branch through the 
Minister of 
Development

Financial income: 1.63 %

1995

Telecommunications Regulatory Commission (TRC)     Website: http://www.trc.gov.jo

Telecommunication Law no. 
13 of 1995 and its 
amendments of 2002

Jordan

Licence fees: 84.5 %
Spectrum fees: 14.5 %
Fines/penalties: 1 %

Yes: 5 membersOther: Prime 
Minister

1999

Communications Commission of Kenya     Website: http://www.cck.go.ke

Kenya Communications Act, 
1998

Kenya

Spectrum fees: 80.7 %
Regulatory fees: 0.6 %

Yes: 11 membersSector Ministry 
(annual report)

Contributions from operator 
turnover: 17.7 %

1992

Korea Communications Commission     Website: http://www.kcc.go.kr

Framework Act on 
Telecommunications

Korea (Rep.)1

Government appropriation: 100 % Yes: 7 members

1997

State Communications Agency      Website: http://www.gas.gov.kg

Decree of the President of 
the Kyrgyz Republic N°280 
,7 october 1997

Kyrgyzstan

Spectrum fees: 39.2 % No: DirectorOther: Annual 
report to the 
Government

Contributions from operator 
turnover: 57.7 %
Other: 3.1 %  certification fees

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2001

Public Utilities Commission     Website: http://www.sprk.gov.lv

Law on Regulators of Public 
Services

Latvia

Yes: 4 membersNo reporting 
requirements

Contributions from operator 
turnover: 100 %

2000

Lesotho Telecommunications Authority     Website: http://www.lta.org.ls

Lesotho Telecommunications 
Authority Act 2000

Lesotho

No: Chief Executive 
Officer

Sector Ministry 
(annual report)
Other Ministry

1999

Office for Communications     Website: http://www.ak.li

Telekommunikationsgesetz
(TelG) vom 20. Juni 1996, 
LGBl. 1996 Nr. 132, Art. 42a 
(Telecommunications Law of 
20 June 1996, Liechtenstein 
Legal Gazette 1996 No. 132, 
Art. 42a)

Liechtenstein1

Government appropriation
Spectrum fees
Numbering fees
Regulatory fees

No: Director Sector Ministry 
(annual report)

2001

Communications Regulatory Authority     Website: http://www.rrt.lt

The Law on 
Telecommunications

Lithuania

Yes: 5 membersLegislature
Other: Annual 
report to the 
Parliament and the 
Government

Other: 100 %  Income for 
services provided and work 
performed (administrative 
charges). The mechanism of 
financing CRA is through the 
State budget, whereby all income 
from administrative charges 
collected for supervision of use of 
radio frequencies, numbers, etc. 
is deposited in the State budget 
and then reallocated as needed 
to the CRA.

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1997

Institut Luxembourgeois de Régulation      Website: http://www.etat.lu/ILR/content.html

Loi modifiée du 21 mars 1997 
sur les télécommunications

Luxembourg

Licence fees: 35 %
Spectrum fees: 41 %
Numbering fees: 10 %

Yes: 3 membersLegislature

Contributions from operator 
turnover: 0,2-0,3 %
Other: 14 %  Fees - energy and 
postal services sectors

1997

Office malagasy d’études et de régulation des télécommunications (OMERT)     Website: http://www.omert.mg 

décret n°97-1077 du 28 août 
1997

Madagascar

Licence fees: 5,20 %
Spectrum fees: 51,22 %
Regulatory fees: 42,62 %

No: Director GeneralSector Ministry 
(annual report)

Contributions from operator 
turnover: 3% et 1 %
Financial income
Other:   Testing and monitoring: 
0.28%; Services: 0.04%;Other 
financial products: 0.65%

1998

Malawi Communications Regulatory Authority (MACRA)     Website: http://www.macra.org.mw 

Communications Act 1998

Malawi1

Licence fees: 23 %
Spectrum fees: 24.5 %

Yes: 8 membersSector Ministry 
(annual report)

Contributions from operator 
turnover: 38.5 %
Financial income: 4.5 %

1998

Malaysian Communications and Multimedia Commission     Website: http://www.mcmc.gov.my 

Malyasian Communications 
and Multimedia Commission 
Act 1998

Malaysia

Licence fees: 35 %
Spectrum fees: 65 %

Yes: 7 membersSector Ministry 
(annual report)
Other: Industry 
Performance Report

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2003

Telecommunications Authority of Maldives     Website: www.tam.gov.mv

Maldives

Licence fees: 5 % Yes: 5 membersSector Ministry 
(annual report)

1999

Comité de Régulation des Télécommunications (CRT)     Website: http://mali-reforme-telecom.mcmtl.com

Ordonnance 99-043 du 
30/9/99 (art.43).Décret 00-
227 PRM du10 mai 2000 
fixant les modalités de 
fonctionnement du CRT

Mali

Spectrum fees: 49 %
Regulatory fees: 51 %

Yes: 3 membersSector Ministry 
(annual report)

1997

Malta Communications Authority     Website: http://www.mca.org.mt

The Telecommunications 
(Regulation) Act as amended 
by the Malta Communications 
Authority Act.

Malta

Government appropriation: 100 % Yes: 5 membersSector Ministry 
(annual report)

1999

Autorité de Régulation     Website: http://www.are.mr

La loi 99 -019 du 11 juillet 
1999 et la loi 2000 - 018 du
25 janvier 2001 

Mauritania

Spectrum fees: 26 %
Numbering fees: 5 %

Yes: 5 membersLegislature
Other: The report 
is annual and is 
addressed to the 
Government and 
Parliament

Contributions from operator 
turnover: 68 %
Financial income: 1 %

2002

Information and Communication Technologies Authority     Website: http://www.icta.mu

Information and 
Communication Technologies 
Act 2001 (as amended)

Mauritius

Licence fees: 98 % Yes: 7 membersSector Ministry 
(annual report) Financial income: 2 %

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1996

Comisión Federal de Telecomunicaciones (COFETEL)     Website: http://www.cofetel.gob.mx

Decreto de creación de la 
Comisión Federal de 
Telecomunicaciones. Ley 
Federal de 
Telecomunicaciones.

Mexico

Government appropriation: 100 % Yes: 4 membersOther: Annual 
report

2000

National Regulatory Agency in Telecommunications and Informatics     Website: http://www.anrti.md 

Government Decree no. 843 
on approving the Regulation 
of the National Regulatory 
Agency in 
Telecommunications and 
Informatics.

Moldova

Licence fees: 0.9 %
Numbering fees: 42.7 %

Yes: 3 membersOther: Annual 
report to the 
Government Contributions from operator 

turnover: 56.4 %

2002

Communications Regulatory Commission     Website: http://www.crc.gov.mn

Communications Law 
adopted in 2001

Mongolia1

Yes: 7 membersSector Ministry 
(annual report)
Other Ministry

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1997

Agence nationale de réglementation des télécommunications (ANRT)     Website: http://www.anrt.net.ma

Dahir n°1-97-162 du 7 août
1997 portant promulgation de 
la loi 24-96 relative à la poste 
et aux télécommunications

Morocco

Spectrum fees: 51 % No: Director GeneralSector Ministry 
(annual report)
Other: (Art. 37 of 
Law 24/96) At the 
end of the financial 
year, the ANRT 
Director prepares 
an annual report on 
ANRT’s activities 
during the year just 
completed. The 
report is submitted 
to the Prime 
Minister, made 
public and 
published in the 
Journal officiel

Contributions from operator 
turnover: 47 %
Other: 2 %  Studies, type 
approvals, approvals and 
seminar products

1992

Instituto Nacional das Comunicações de Moçambique (INCM)     Website: http://www.incm.gov.mz

Decree 22/92

Mozambique

Award/auction of mobile licence: 
10 %
Licence fees: 20 %
Spectrum fees: 40 %

Yes: 5 membersSector Ministry 
(annual report)

Contributions from operator 
turnover: 30 %

1992

Namibian Communications Commission     Website: http://www.ncc.org.na

Namibian Communications 
Commission Act, 1992

Namibia

Government appropriation: 100 % No: ChairmanSector Ministry 
(annual report)

1998

Nepal Telecommunications Authority     Website: http://www.nta.gov.np

Telecommunications Act, 
1997

Nepal

Licence fees: 100 % Yes: 5 membersSector Ministry 
(annual report)

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1997

OPTA     Website: http://www.opta.nl

Wet OPTA

Netherlands

YesSector Ministry 
(annual report)

1995

Instituto Nicaraguense de Telecomunicaciones y Correos      Website: http://www.telcor.gob.ni

Ley General de 
Telecomunicaciones y 
Servicios Postales (Ley 200)

Nicaragua

Licence fees: 67 %
Spectrum fees: 31 %
Fines/penalties: 2 %

No: Director GeneralLegislature
Other: To the 
Executive

1992

Nigerian Communications Commission     Website: http://ncc.gov.ng

NCC ACT No 75 of 1992

Nigeria2

Licence fees: 68 % Yes: 9 membersLegislature
Sector Ministry 
(annual report)

Contributions from operator 
turnover: 12 %
Financial income: 13 %
Other: 4.5 %  Type Approval 
(3.5%), administrative fees (1%).

1987

Norwegian Post and Telecommunications Authority     Website: http://www.npt.no

Norway

No: DirectorSector Ministry 
(annual report)

2002

Telecommunication Regulatory Authority     Website: http://www.tra.gov.om

Telecommunications
Regulatory Act 2002

Oman

Licence fees
Spectrum fees
Numbering fees
Regulatory fees
Fines/penalties

Yes: 4 membersOther: Annual 
reporting to the 
Council of Ministers

Contributions from operator 
turnover

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1996

Pakistan Telecommunication Authority     Website: http://www.pta.gov.pk

Pakistan Telecommunication 
Re-Organization Act 1996

Pakistan

Award/auction of mobile licence: 
92.1 %
Licence fees: 4 %
Spectrum fees: 0.4 %
Fines/penalties: 3.3 %

Yes: 3 membersOther: The Federal 
Government may, 
from time to time, 
call for reports on 
the activities of the 
Authority and 
Board.

Financial income: 0.2 %

1996

Ente Regulador de los Servicios Públicos     Website: http://www.ersp.gob.pa

Ley N° 26 (De 29 de enero 
de 1996) Por la cual se crea 
el Ente Regulador de los 
Servicios Públicos

Panama

Yes: 3 membersOther: Assembly of 
legislators

Contributions from operator 
turnover: 1 %
Other: 1 %  The fee charged, in 
the case of the telecommunication 
sector, to service-providing 
companies for control, monitoring 
and audit services: 1% of annual 
gross revenues for type B 
licensees and 0.25% of annual 
gross revenues for mobile cellular 
telephone companies.

1997

PANGTEL     Website: http://www.pangtel.gov.pg/

Papua New Guinea2

Licence fees No: Director-General

1995

Comisión Nacional de Telecomunicaciones (CONATEL)     Website: http://www.conatel.gov.py

Ley 642/1995 de 
Telecomunicaciones

Paraguay

Yes: 5 membersLegislature
Sector Ministry 
(annual report)
Other: The 
Executive

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1994

Organismo Supervisor de Inversión Privada en Telecomunicaciones (OSIPTEL)     Website: http://www.osiptel.gob.pe

Decreto Legislativo 702

Peru

Yes: 5 membersLegislature
Other: Chair of the 
Council of 
Ministers,
Inspectorate
General of the 
Republic, Ministry 
of Economics and 
Finance

Contributions from operator 
turnover: 100 %

1979

National Telecommunications Commission     Website: http://www.ntc.gov.ph

EO546

Philippines2

Government appropriation: 100 % Yes: 3 membersSector Ministry 
(annual report)

2000

Office of Telecommunications and Post Regulation     Website: http://www.urtip.gov.pl

Telecommunications Law - 
Act of July 2000

Poland1

Government appropriation: 
99.982 %

No: PresidentSector Ministry 
(annual report)

Other: 0.018 %  Central 
Laboratory of Technical 
Surveillance

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1989

National Communications Authority (ANACOM)     Website: http://www.anacom.pt

Decree-Law n.º 188/81 of 2 
July.  Decree-law n.º 283/89 
of 23 August, now revoked 
by Decree-law 309/2001 of 7 
December

Portugal

Licence fees: 0.0014 %
Spectrum fees: 97 %
Fines/penalties: 0.0004 %

Yes: 3 membersLegislature
No reporting 
requirements
Other: Annual 
report to both 
Government and 
Parliament. The 
chairman of the 
board of 
administration will 
respond to 
requests for 
hearing addressed 
by the appropriate 
committee of the 
Parliament, to 
provide information 
or clarification on 
its activities.

Financial income: 0.0007 %
Other: 2.9 %  Laboratory tests, 
postal services, EU subsidies, 
extraordinary income

2002

National Regulatory Authority of Romania (ANRC)     Website: http://www.anrc.ro

Government Emergency 
Ordinance no.79/ 2002 on 
the general regulatory 
framework for 
communications, approved, 
with amendments and 
completions, by Law 
no.591/2002

Romania1

No: PresidentContributions from operator 
turnover: 61 %
Other: 39 %  Loans (8%), 
amounts not spent in 2002 (26%), 
contributions from regulated 
postal services operators (5%)

2001

Agence Rwandaise de Régulation des Services d'Utilité Publique

Loi n°39/2001 du 13/09/2001 
portant Création de l'Agence 
Rwandaise de Régulation 
des Services d'Utilité Publique

Rwanda

Licence fees: 6,3 % Yes: 7 membersSector Ministry 
(annual report) Contributions from operator 

turnover: 50,7 %
Other: 43 %  World Bank project 
and State subsidies

Source: ITU World Telecommunication Regulatory Database.
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Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2001

Communication and Information Technology Commission (CITC)     Website: http://www.citc.gov.sa

Royal Decree issued  year 
2001 to establish the Saudi 
Communications Commission 
(Now changed to CITC)

Saudi Arabia1

No: Acting Governor Sector Ministry 
(annual report)

Agence de Régulation des Télécommunications     Website: http://www.art.sn

Senegal

Spectrum fees: 100 % No: Director GeneralOther: President of 
the Republic

1992

Infocomm Development Authority of Singapore     Website: http://www.ida.gov.sg

Telecommunication Authority 
of Singapore Act 1992 and 
subsequently superseded by 
the Info-communications 
Development Authority of 
Singapore Act 1999

Singapore

No: CEOOther: Annual 
Report to the 
Minister for 
Information,
Communications
and the Arts.

Other:   financed from a 
combination of licence fees, 
numbering fees and spectrum 
fees

2000

Telecommunication Office     Website: http://www.teleoff.gov.sk

Act No.195/2000 Coll on 
Telecommunications

Slovak Republic

Government appropriation: 100 % No: Chairman Other: Annual 
Report to the 
National  Council of 
the Slovak Republic

2001

Telecommunications, Broadcasting and Post Agency     Website: http://www.atrp.si

Slovenia2

No: Director

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2



REGULATORY TABLES

Trends in Telecommunication Reform 2004/2005

176

 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2000

ICASA     Website: http://www.icasa.org.za

 ICASA Act 13 of 2000

South Africa

Government appropriation: 100 % Yes: 7 membersLegislature
Sector Ministry 
(annual report)

1996

Comisión del Mercado de las Telecomunicaciones (CMT)     Website: http://www.cmt.es 

Real Decreto-Ley 6/1996, de 
7 de junio, de liberalización 
de las Telecomunicaciones. 
Ley 32/2003, General de 
Telecomunicaciones.

Spain

Yes: 9 membersLegislature
Other: To the 
Government, which 
submits it to the 
Parliament

Contributions from operator 
turnover: 0.15 %
Other:   Telecommunication fees, 
from the issue of registration 
certificates, technical opinions 
and inspection or monitoring 
activities. Variable.

1991

Telecommunications Regulatory Commission of Sri Lanka     Website: http://www.trc.gov.lk

Sri Lanka Tel. Act No 25 of 
1992 & Tel.(Amendment Act) 
No 27 of 1996

Sri Lanka

Licence fees: 30 %
Spectrum fees: 51 %
Regulatory fees: 19 %

Yes: 5 membersSector Ministry 
(annual report)

2001

National Telecommunications Regulatory Commission     Website: http://www.ntrc.org.lc/

St. Lucia2

Yes: 5 members

2001

National Telecommunications Regulatory Commission (NTRC)     Website: http://www.ntrc.vc

Telecommunications Act 
No.1 2001

St. Vincent and the Grenadines

Spectrum fees: 100 % Yes: 5 membersSector Ministry 
(annual report)

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1994

National Telecommunication Corporation      Website: http://www.ntc.org.sd

National Telecommunications 
Council Act 1994 amended 
2001

Sudan

Government appropriation: 100 % Yes: 7 membersSector Ministry 
(annual report) Other:   all budget is from the 

government, all revenues are 
turned to the government

2004

Suriname Telecommunications Authority (TAS)     Website: http://www.tas.sr

Telecommunications Act

Suriname

Licence fees
Regulatory fees
Fines/penalties

No: Managing DirectorSector Ministry 
(annual report)
Other: Board of 
Supervisory
Directors

1992

National Post and Telecom Agency     Website: http://www.pts.se 

Telecommunications Act 
(1993:597)

Sweden1

Licence fees: 56 %
Government appropriation: 7 %

No: Director-GeneralSector Ministry 
(annual report)

Contributions from operator 
turnover: 37 %

1992

Office Fédéral de la Communication (OFCOM)     Website: http://www.ofcom.ch

Loi du 30 avril 1997 sur les 
télécommunications (LTC)

Switzerland

Government appropriation: 100 % No: DirectorLegislature
Sector Ministry 
(annual report)

1994

Tanzania Communications Regulatory Authority     Website: http://www.tcc.go.tz

Tanzania Communications 
Act No. 18 of 1993, Tanzania 
Communications Regulatory 
Authority Act n°12 of 2003 
(merger of TCC and TBC in 
2003)

Tanzania

Licence fees: 2.37 %
Spectrum fees: 36.54 %
Numbering fees: 4.25 %
Fines/penalties: 0.05 %

Yes: 7 membersSector Ministry 
(annual report)

Contributions from operator 
turnover: 52.39 %
Other: 2.08 %  Applications forms 
and Type approval fee

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2004

Post and Telegraph Department     Website: http://www.ptd.go.th

The Act on Organizations to 
Assign Radio Frequency 
Sprectrum and to Regulate 
the Sound Broadcasting, 
Television Broadcasting and 
Telecommunication Services, 
B.E.2543

Thailand

Yes: 7 membersOther: Report to 
the Cabinet

1998

Autorité de Réglementation des Secteurs de Postes et Télécommunications (ART&P)     Website: http://www.artp.tg

loi n° 98-005 du 11 février 
1998 en son article 57

Togo1

Award/auction of mobile licence: 
0 %
Award/auction of other licence: 
0 %
Licence fees: 0 %
Government appropriation: 0 %
Spectrum fees: 50,24 %
Numbering fees: 2,98 %
Fines/penalties: 0 %

Yes: 7 membersSector Ministry 
(annual report)

Contributions from operator 
turnover: 45,13 %
Financial income: 1,57 %
Other: 0,08 %
Telecommunication value-added 
service provider declaration fees

2002

Trinidad and Tobago Telecommunications Authority (TTTEL)

Telecommunications Act 2001

Trinidad and Tobago1

Government appropriation: 100  % Yes: 12 membersLegislature
Sector Ministry 
(annual report)

2001

Instance Nationale des Télécommunications      Website: http://www.infocom.tn

Loi n°2001-1 du 15 janvier 
2001

Tunisia

Numbering fees: 100 % Yes: 7 membersLegislature
Sector Ministry 
(annual report)

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2000

Telecommunications Authority     Website: http://www.tk.gov.tr

Amending  Law No: 4502

Turkey

Spectrum fees: 91 % Yes: 5 membersOther: Turkish 
Grand National 
Assembly

Contributions from operator 
turnover: 6 %
Financial income: 1 %
Other: 2 %  Fee of delay

1997

Uganda Communications Commission     Website: http://www.ucc.co.ug

Uganda Communications Act 
1997

Uganda

Licence fees: 2.7 %
Spectrum fees: 21.4 %
Regulatory fees
Fines/penalties

Yes: 7 membersSector Ministry 
(annual report)
Other Ministry
Other:

Contributions from operator 
turnover: 18.6 %
Financial income: 1.8 %
Other: 54.5 %  World Bank ERT 
project grant and Rental income 
36.4 % and 18.1 % respectively

1984

Office of Communications (OFCOM)     Website: http://www.ofcom.org.uk

Telecommunications Act 
1984;  2003 Communications 
Act

United Kingdom

Licence fees: 19 %
Government appropriation: 59 %

No: Chief Executive Legislature
Sector Ministry 
(annual report)
Other: Select 
Committees of 
Legislature (Public 
Accounts
Committee, Trade & 
Industry Select 
Committee). The 
annual reports to 
the sector Ministry 
is also required to 
be provided to the 
Legislature by the 
Minister.

Contributions from operator 
turnover: 15 %
Other: 7 %  Government 
Department (DCMS), commercial 
property sub-lets and 
broadcasting application fees

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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 WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

1934

Federal Communications Commission     Website: http://www.fcc.gov/

The Communications Act of 
1934

United States

Government appropriation: 3.6 %
Regulatory fees: 96.4 %

Yes: 5 membersLegislature
Other: It is 
independent with 
Congressional
oversight and 
budget control

Other:   Auctions receipts are 
deposited with Treasury.  Funds 
are allocated from receipts as 
needed to cover the cost of 
running the Auctions Program.

2001

Unidad Reguladora de Servicios de Comunicaciones (URSEC)     Website: http://www.ursec.gub.uy

Ley Nro. 17.296 de 21 de 
febrero de 2001

Uruguay1

Spectrum fees: 78 %
Regulatory fees: 21 %
Fines/penalties: 1 %

Yes: 3 membersOther: The reports 
are sent to 
whoever asks for 
them. The 
Executive Authority 
must receive 
reports on matters 
falling within its 
competence.

1991

CONATEL     Website: http://www.conatel.gov.ve

Decreto N° 1.826 del 5 de 
Septiembre de 1991 G.O. N° 
34.801, 18 Septiembre 1991.

Venezuela2

Government appropriation: 6 % Yes: 5 members

Other:   Special contribution 
charges, 34.8 %
Fees for universal service, 37.5 
%
Investment income, 2.3 %
Miscellaneous sources, 4.1 %

1994

Communications Authority     Website: http://www.caz.gov.zm

Telecommunications Act of 
1994 Cap 469 of Laws of 
Zambia

Zambia

Licence fees: 5 %
Spectrum fees: 13 %

Yes: 9 membersLegislature
Sector Ministry 
(annual report) Contributions from operator 

turnover: 74 %
Financial income: 8 %

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of Authority

Year
created

Financed byLegal document that created 
the authority

Country

1. Countries with a separate Regulatory Authority

Reports to Is it a collegial body?

2001

Postal and Telecommunications Regulatory Authority of Zimbabwe (POTRAZ)     Website: http://www.potraz.gov.zw

Postal and 
Telecommunications Act 
(Chapter 12:05)

Zimbabwe2

Award/auction of mobile licence: 
0.2 %
Licence fees: 74.98 %
Spectrum fees: 25 %

Yes: 7 members

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2
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WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Afghanistan State-owned - Corporatized In the process of privatizingAfgan Telecom

Albania State-owned - Corporatized The government intends to 
privatize the operator (Year: 
2005)

Albtelecom sh.a

Algeria State-owned - Corporatized The government intends to 
privatize the operator (Year: 
2005)

Algérie Télécom

Andorra2 State-owned - CorporatizedServei de Telecomunicacions 
d’Andorra (STA)

Angola State-owned In the process of privatizingAngola Telecom

Mercury Partially privatized

Mundo Startel Fully privatized

Nexus Fully privatized

Wezacom Fully privatized

Antigua and Barbuda1 State-ownedAntigua Public Utilities Authority, 
Telephone

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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 WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Argentina1
Telecom Fully privatized Date of privatization (first 

phase): 1990

Telefónica Fully privatized Date of privatization (first 
phase): 1990

Armenia1
ArmenTel JV CJSC Partially privatized: 90 % Date of privatization (first 

phase): 1998: 90 % sold

Australia Telstra Partially privatized: 51.05 % Date of privatization (first 
phase): 1997: 33.3 % sold

Austria Telekom Austria Partially privatized Date of privatization (first 
phase): 1998: 25 % sold

Azerbaijan2 State-owned The government intends to 
privatize the operator (Year: 
2003)

Ministry of Communications

Bahamas State-owned - Corporatized In the process of privatizingBahamas Telecommunications 
Company Ltd.

Bahrain Batelco Partially privatized: 80 %

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Bangladesh State-owned No intention to privatize at 
present

Bangladesh Telegraph and 
Telephone Board

Barbados Cable & Wireless ( Barbados) Ltd. Partially privatized

Belarus State-owned - Corporatized No intention to privatize at 
present

Republican Association "Beltelecom"

Belgium1
Belgacom Partially privatized: 49,9 % Date of privatization (first 

phase): 1996: 49,9 % sold

Belize2
Belize Telecommunications Ltd. Partially privatized: 96.5 % Date of privatization (first 

phase): 1996: 95 % sold

Benin2 State-owned The government intends to 
privatize the operator (Year: 
2002/2003)

Office des postes et 
télécommunications (OPT)

Bhutan State-owned - Corporatized No intention to privatize at 
present

Bhutan Telecom

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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 WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Bolivia2
ENTEL S.A. Fully privatized Date of privatization (first 

phase): 1995: 100 % sold

Bosnia and 
Herzegovina

1 State-owned - Corporatized The government intends to 
privatize the operator (Year: 
2004)

BH Telecom

HT Mostar Partially privatized: 40 %

Telekom Srpske Partially privatized: 20 %

Botswana State-owned - Corporatized The government intends to 
privatize the operator

Botswana Telecommunications 
Corporation

Brazil1
Empresa Brasileira de 
Telecomunicações S.A. (Embratel)

Fully privatized Date of privatization (first 
phase): 1998

Brasil Telecom Fully privatized Date of privatization (first 
phase): 1998

CTBC - Companhia Telefônica Brasil 
Central

Fully privatized Date of privatization (first 
phase): 1998

Telemar Fully privatized Date of privatization (first 
phase): 1998

Brunei Darussalam State-ownedJTB

Bulgaria Bulgarian Telecomunication 
Company BTC

Partially privatized: 65 % Date of privatization (first 
phase): 2004: 65 % sold

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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WORLD
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3. Status of the main fixed-line operators
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Burkina Faso State-owned - Corporatized In the process of privatizingONATEL

Burundi2 State-owned - Corporatized In the process of privatizingOffice National des 
Télécommunications

Cambodia2 State-owned The government intends to 
privatize the operator

Ministry of Posts and 
Telecommunications

Cameroon State-owned - Corporatized In the process of privatizingCAMTEL

Canada State-owned No intention to privatize at 
present

SaskTel

Bell Canada Fully privatized

TELUS Fully privatized Date of privatization (first 
phase): 1990: 100 % sold

MTS Fully privatized Date of privatization (first 
phase): 1994: 100 % sold

Aliant Fully privatized

Cape Verde2
Cabo Verde Telecom Partially privatized: 96.6 % Date of privatization (first 

phase): 1995: 53.7 % sold

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Status

Central African Rep.2
Socatel Partially privatized: 40 %

Chad State-owned - Corporatized In the process of privatizingSOTEL TCHAD

Chile Telefónica CTC Chile Fully privatized

Entel Phone Fully privatized

CMET Fully privatized

VTR Fully privatized

China State-owned - CorporatizedChina Netcom

State-owned - CorporatizedChina Railcom

China Telecom Partially privatized: 10 % Date of privatization (first 
phase): 2002: 10 % sold

China Unicom Partially privatized: 37 % Date of privatization (first 
phase): 2000: 22 % sold

Colombia State-owned - Corporatized No intention to privatize at 
present

Colombia Telecomunicaciones

ETB Partially privatized: 60 %

EPM Partially privatized: 95 %

UNITEL Fully privatized

ETELL Partially privatized: 93 %

Comoros2 State-owned - Corporatized No intention to privatize at 
present

SNPT

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Congo2 State-owned - Corporatized 
(Year: 1965)

The government intends to 
privatize the operator

ONPT

Congo (Dem. Rep.)1 State-owned - Corporatized In the process of privatizingOCPT

State-owned - Corporatized In the process of privatizingRENATELSAT

Costa Rica State-owned No intention to privatize at 
present

Instituto Costarricense de Electricidad

Côte d'Ivoire Côte d'Ivoire Télécom Partially privatized: 51 % Date of privatization (first 
phase): 1997: 51 % sold

Croatia Croatian Telecom Inc. (HT) Partially privatized: 51 % Date of privatization (first 
phase): 1999: 35 % sold

Cuba1
ETECSA Partially privatized: 49 % Date of privatization (first 

phase): 1994: 49 % sold

Cyprus State-owned No intention to privatize at 
present

Cyprus Telecommunications 
Authority

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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3. Status of the main fixed-line operators

Status

Czech Republic CESKÝ TELECOM, a.s. Partially privatized: 49 % Date of privatization (first 
phase): 1995

D.P.R. Korea2 State-ownedMinistry of Posts and 
Telecommunications

Denmark TDC Fully privatized Date of privatization (first 
phase): 1994: 49 % sold

Djibouti2 State-owned - Corporatized 
(Year: 1957)

The government intends to 
privatize the operator

OPT

Dominica2
Telecommunications of Dominica Partially privatized: 80 %

Dominican Rep. VERIZON Dominicana Fully privatized

TRICOM, S.A. Fully privatized

ALL America Cables & Radio, Inc. 
(AAC&R- Centennial Dominicana)

Fully privatized

Ecuador State-owned - Corporatized No intention to privatize at 
present

ANDINATEL

State-owned - Corporatized No intention to privatize at 
present

PACIFICTEL

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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WORLD

Name of the operator

3. Status of the main fixed-line operators
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Egypt2 State-owned - Corporatized 
(Year: 1998)

In the process of privatizingTelecom Egypt

El Salvador1
CTE, S.A. Partially privatized: 57.1 % Date of privatization (first 

phase): 1998: 51 % sold

TELEFÓNICA Fully privatized

TELEMÓVIL Fully privatized

GCA Fully privatized

Equatorial Guinea2
Sociedad Anónima de 
Telecomunicaciones de la República 
de Guinea Ecuatorial (Getesa)

Partially privatized: 40 % Date of privatization (first 
phase): 1987: 40 % sold

Eritrea2 State-owned In the process of privatizingTelecommunication Services of 
Eritrea

Estonia Estonian Telephone Company Partially privatized: 73 % Date of privatization (first 
phase): 1999: 73 % sold

Ethiopia State-owned - CorporatizedEthiopian Telecommunication 
Corporation

Fiji2
Telecom Fiji Limited Partially privatized

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Name of the operator

3. Status of the main fixed-line operators

Status

Finland TeliaSonera AB Partially privatized: 19,07 % Date of privatization (first 
phase): 1998

ElisaCom Oy Fully privatized

France1
France Télécom Partially privatized: 54 % Date of privatization (first 

phase): 1997: 40 % sold

Gabon2 State-owned - Corporatized In the process of privatizingGabon Télécom

Gambia State-owned - CorporatizedGambia Telecommunication 
Company

Georgia1 State-owned - Corporatized The government intends to 
privatize the operator (Year: 
2004)

GEC

New Nets Fully privatized

Germany Deutsche Telekom AG Partially privatized: 57.23 % Date of privatization (first 
phase): 1995

Arcor AG & Co. Partially privatized: 81.83 %

TROPOLYS Holding Partially privatized: 68 %

Many privately-owned operators Fully privatized

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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3. Status of the main fixed-line operators
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Ghana Ghana Telecom Partially privatized: 30 % Date of privatization (first 
phase): 1997: 30 % sold

WESTEL Fully privatized

Greece OTE Partially privatized: 66.24 % Date of privatization (first 
phase): 1996: 7.5 % sold

TELLAS Partially privatized: 51 %

FORTHNET Partially privatized: 76.9 %

Grenada2
Grenada Telecommunications 
(GRENTEL)

Partially privatized: 70 %

Guatemala2
Empresa Telecomunicaciones de 
Guatemala S.A.

Fully privatized Date of privatization (first 
phase): 1997: 100 % sold

Guinea2
Sotelgui Partially privatized: 60 % Date of privatization (first 

phase): 1995: 60 % sold

Guinea-Bissau Guiné Telecom Partially privatized: 51 % Date of privatization (first 
phase): 1989: 51 % sold

Guyana2
Guyana Telephone and Telegraph 
Ltd. (GT & T)

Partially privatized: 80 % Date of privatization (first 
phase): 1991

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Haiti2
Télécommunications d'Haiti S.A.M. 
(TELECO)

Partially privatized: 3 %

Honduras2 State-owned - Corporatized In the process of privatizingEmpresa Hondureña de 
Telecomunicaciones (HONDUTEL)

Hungary Matav Fully privatized Date of privatization (first 
phase): 1993: 33.2 % sold

Invitel Fully privatized

Hungarotel Fully privatized

Emitel Fully privatized

Iceland2
Iceland Telecom Ltd. Partially privatized: 5.2 % Date of privatization (first 

phase): 2001: 6 % sold

India2
Bharat Sanchar Nigam Ltd.,
Mahanagar Telephone Nigam Ltd., 
Videsh Sanchar Nigam Ltd.

Partially privatized

Indonesia PT. Telkom Partially privatized: 48.8 %

PT. Indosat Partially privatized: 85 %

Iran (I.R.)2
Telecommunication Company of Iran 
(TCI)

Partially privatized

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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3. Status of the main fixed-line operators
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Iraq2 State-ownedIraqi Telecommunications and Posts

Ireland Eircom Fully privatized Date of privatization (first 
phase): July 1999: 96 % sold

EsatBT Fully privatized

Israel1
Bezeq Partially privatized: 46 % Date of privatization (first 

phase): 1990: 9 % sold

Italy2
Telecom Italia Partially privatized: 96.5 % Date of privatization (first 

phase): 1998: 55 % sold

Jamaica Cable and Wireless Partially privatized: 82 %

Japan NTT-East Corporation Fully privatized Date of privatization (first 
phase): 1999: 100 % sold

NTT-West Corporation Fully privatized Date of privatization (first 
phase): 1999: 100 % sold

Jordan Jordan Telecom (JT) Partially privatized Date of privatization (first 
phase): 2000: 40 % sold

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Kazakhstan2
Kazakhtelecom Partially privatized: 50 % Date of privatization (first 

phase): 1994

Kenya State-owned - Corporatized The government intends to 
privatize the operator (Year: 
2006)

Telkom Kenya Limited

Kiribati2
Telecom Services Kiribati Limited Partially privatized: 49 %

Korea (Rep.)1
Korea Telecom Fully privatized

Kuwait State-owned No intention to privatize at 
present

Ministry of Communications

Kyrgyzstan Kyrgyztelecom Partially privatized: 11 %

Saima Telecom Fully privatized

Winline Fully privatized

Instrumentaalshik Fully privatized

Lao P.D.R.1
Lao Telecom Company Limited Partially privatized: 49 % Date of privatization (first 

phase): 1996: 49 % sold

Millicom Lao Holding Company Fully privatized Date of privatization (first 
phase): 2002: 100 % sold

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Latvia State-owned No intention to privatize at 
present

Latvian Railway (LDz)

State-owned No intention to privatize at 
present

Latvenergo

Lattelekom Partially privatized: 49 % Date of privatization (first 
phase): 1994: 49 % sold

Lebanon2 State-owned The government intends to 
privatize the operator

Ministry of Telecommunications

Lesotho Telecom Lesotho Partially privatized: 70 % Date of privatization (first 
phase): 2000

Liberia2 State-owned - CorporatizedLiberia Telecommunications 
Corporation

Libya2 State-ownedGeneral Post and 
Telecommunication Company 
(GPTC)

Liechtenstein1 State-owned No intention to privatize at 
present

LTN Lie. TeleNet

State-owned No intention to privatize at 
present

Telecom FL

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Lithuania Lietuvos telekomas AB Partially privatized: 60 % Date of privatization (first 
phase): 1998: 60 % sold

Luxembourg State-owned - Corporatized No intention to privatize at 
present

Entreprise des Postes et 
Télécommunications

Cegecom SA Partially privatized

Madagascar TELECOM MALAGASY Partially privatized: 34 % Date of privatization (first 
phase): 1994: 34 % sold

Malawi1 State-owned - Corporatized In the process of privatizingMalawi  Telecommunications  Ltd

Malaysia Telekom Malaysia Berhad Partially privatized Date of privatization (first 
phase): 1991: 31 % sold

Maldives2
Dhiraagu Partially privatized: 45 % Date of privatization (first 

phase): 1988

Mali State-owned - CorporatizedSOTELMA

IKATEL Fully privatized

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Malta Maltacom plc Partially privatized: 40 % Date of privatization (first 
phase): 1998: 40 % sold

Marshall Islands2
National Telecommunications 
Authority

Partially privatized

Mauritania Mauritel S.A Partially privatized: 54 % Date of privatization (first 
phase): 1999: 54 % sold

Mauritius Mauritius Telecom Partially privatized: 40 % Date of privatization (first 
phase): 2001: 40 % sold

Mexico Teléfonos de México Fully privatized Date of privatization (first 
phase): 1991: 100 % sold

Micronesia2 State-owned - Corporatized 
(Year: 1981)

FSM Telecommunications 
Corporation

Moldova State-owned - Corporatized No intention to privatize at 
present

Moldtelecom J.S.C.

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Monaco2
MONACO TELECOM Fully privatized Date of privatization (first 

phase): 1999: 51 % sold

Mongolia1
Mongolia Telecom Partially privatized: 40 % Date of privatization (first 

phase): 1994: 40 % sold

Morocco Itissalat Al-Maghrib Partially privatized: 35 % Date of privatization (first 
phase): 2000: 35  % sold

Mozambique TDM Partially privatized: 20 % Date of privatization (first 
phase): 2003: 20 % sold

Myanmar State-ownedMyanma Posts and 
Telecommunications

State-owned - CorporatizedBagan Cybertech

Namibia State-owned - Corporatized No intention to privatize at 
present

Telecom Namibia Ltd.

Nauru2 State-ownedDirectorate of Telecommunications

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Nepal State-owned - Corporatized In the process of privatizingNepal Telecommunications 
Corporation

Netherlands KPN Partially privatized Date of privatization (first 
phase): 1994: 20 % sold

New Zealand Telecom Corporation of New Zealand Fully privatized Date of privatization (first 
phase): 1990: 100 % sold

Nicaragua Empresa Nicaraguense de 
Telecomunicaicones, S.A. (ENITEL)

Fully privatized

Niger1
SONITEL Partially privatized: 51 % Date of privatization (first 

phase): 2001: 51 % sold

Nigeria2 State-owned - Corporatized In the process of privatizingNITEL

Norway State-owned - Corporatized The government intends to 
privatize the operator (Year: 
2004)

Bane Tele

Telenor ASA Partially privatized: 47 % Date of privatization (first 
phase): 2000

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Oman State-owned - Corporatized In the process of privatizingOmantel

Pakistan Pakistan Telecommunication 
Company Ltd. 

Partially privatized Date of privatization (first 
phase): 1996: 16 % sold

Panama Cable & Wireless Panama Partially privatized: 49 % Date of privatization (first 
phase): 1996: 49 % sold

Papua New Guinea2 State-owned The government intends to 
privatize the operator (Year: 
2003)

Telikom PNG Limited

Paraguay State-owned - CorporatizedCOPACO

Peru Telefónica del Perú S.A. Fully privatized Date of privatization (first 
phase): May-1994: 35 % sold

Telmex Fully privatized

BellSouth Perú S.A. Fully privatized

Americatel Perú S.A. Fully privatized

Philippines2
All fixed-line operators Fully privatized

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Poland1
Telekomunikacja Polska S.A. Partially privatized: 17.92 % Date of privatization (first 

phase): 1998: 15 % sold

Portugal PT Comunicações, S.A. Partially privatized: 95.3 % Date of privatization (first 
phase): 1995: 27.26 % sold

Qatar Qtel Partially privatized: 45 % Date of privatization (first 
phase): 1998: 45 % sold

Romania1
S. C. Romtelecom S.A. Partially privatized: 54 % Date of privatization (first 

phase): 1998: 35 % sold

Russia2
Svyazinvest is the government 
controlled telecommunications 
holding company (an umbrella 
organization).

Partially privatized: 25 % Date of privatization (first 
phase): 1997: 25 % sold

Rwanda Rwandatel Partially privatized: 1 %

S. Tomé and 
Principe

2
Companhia Santomense de 
Telecomunicações, SARL

Partially privatized: 51 %

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Samoa2 State-owned - Corporatized 
(Year: 1999)

The government intends to 
privatize the operator (Year: 
2009)

Samoa Communication Limited

San Marino2
Telecom Italia Partially privatized

Saudi Arabia1
Saudi Telecom Company Partially privatized: 30 % Date of privatization (first 

phase): 2003: 30 % sold

Senegal SONATEL Partially privatized: 72,33 % Date of privatization (first 
phase): 1996: 63,33 % sold

Serbia and 
Montenegro

2
Telecom Serbia Partially privatized: 49 % Date of privatization (first 

phase): 1997

Seychelles Cable and Wireless (Seychelles) Ltd Fully privatized

Telecom (Seychelles) Ltd Fully privatized

Sierra Leone2 State-owned - Corporatized The government intends to 
privatize the operator (Year: 
2004)

Sierratel

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Singapore Singapore Telecommunications Ltd Partially privatized: 32.44 % Date of privatization (first 
phase): 1993: 22.2 % sold

Slovak Republic Slovak Telecom a.s. Partially privatized: 51 % Date of privatization (first 
phase): 2000: 51 % sold

Slovenia2
Telekom Slovenje Partially privatized: 26 % Date of privatization (first 

phase): 1996: 26 % sold

Solomon Islands2
Solomon Telekom Company Ltd. Partially privatized: 42 %

Somalia2
Somtel Fully privatized

South Africa Telkom Partially privatized: 61.7 % Date of privatization (first 
phase): 1997: 30 % sold

Spain Telefónica de España, S.A.U. Fully privatized Date of privatization (first 
phase): 1995: 12 % sold

Retevisión I, S.A.U. Fully privatized Date of privatization (first 
phase): 1997: 70 % sold

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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 WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Sri Lanka Sri Lanka Telecom Ltd Partially privatized: 50.5 % Date of privatization (first 
phase): 1997: 35 % sold

Suntel Ltd Fully privatized

Lanka Bell (Pvt) Ltd Fully privatized

St. Lucia2
Cable & Wireless Fully privatized

St. Vincent and the 
Grenadines

Cable and Wireless (WI) Limited Fully privatized

Sudan Sudatel Partially privatized: 35 % Date of privatization (first 
phase): 1993: 33 % sold

Suriname State-owned - Corporatized No intention to privatize at 
present

Telecommunicatiebedrijf Suriname 
(TELESUR)

Swaziland2 State-owned - CorporatizedSwaziland Posts & 
Telecommunications Corporation

Sweden1
Telia AB Partially privatized: 30 % Date of privatization (first 

phase): 2000: 30 % sold

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Switzerland Swisscom AG Partially privatized: 37.3 % Date of privatization (first 
phase): 1998: 30 % sold

TDC Schweiz AG Fully privatized

Syria State-owned No intention to privatize at 
present

S.T.E.

Tajikistan2
Tajiktelecom Partially privatized: 5 %

Tanzania Tanzania Telecommunications 
Company Ltd (TTCL)

Partially privatized: 35 % Date of privatization (first 
phase): 2001: 35 % sold

TFYR Macedonia Makedonski Telekomunikacii AD Partially privatized: 51 % Date of privatization (first 
phase): 2001: 51 % sold

Thailand State-owned - CorporatizedTOT Corporation Plc., Ltd.

TRUE Corporation Plc., Ltd.

TT&T Plc. Ltd.

Togo1 State-owned - Corporatized In the process of privatizingTogo Télécom

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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 WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Tonga2 State-owned - Corporatized In the process of privatizingTonga Telecommunications 
Corporation Limited (TCC)

Trinidad and Tobago1 State-owned - CorporatizedTelecommunication Services of 
Trinidad and Tobago

Tunisia State-owned - Corporatized The government intends to 
privatize the operator

Tunisie Télécom

Turkey State-owned - Corporatized In the process of privatizingTurk Telekom

Turkmenistan2 State-owned - Corporatized 
(Year: 1992)

Turkmentelecom

Tuvalu2 State-owned - Corporatized 
(Year: 1994)

No intention to privatize at 
present

Tuvalu Telecom Corporation

Uganda Uganda Telecom Partially privatized: 51 % Date of privatization (first 
phase): 2000: 51 % sold

MTN Fully privatized Date of privatization (first 
phase): 1998: 100 % sold

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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Name of the operator

3. Status of the main fixed-line operators

Status

Ukraine2 State-owned - CorporatizedUkrainian Telecom Corporation

United Arab 
Emirates

2
The Emirates Telecommunications 
Corporation Ltd. (Etisalat)

Partially privatized: 40 %

United Kingdom British Telecommunications Plc Fully privatized Date of privatization (first 
phase): 1984: 25 % sold

Kingston Plc Fully privatized

United States All fixed-line operators Fully privatized

Uruguay1 State-owned No intention to privatize at 
present

ANTEL

Uzbekistan2 State-owned - CorporatizedHalkapo and Machalit

Vanuatu2
Telecom Vanuatu Ltd. Partially privatized: 67 %

Venezuela2
CANTV Fully privatized Date of privatization (first 

phase): 1991

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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 WORLD

Name of the operator

3. Status of the main fixed-line operators

Status

Viet Nam2 State-ownedVietnam Post and 
Telecommunications (VNPT)

Yemen State-owned - Corporatized No intention to privatize at 
present

Public Telecom Corporation

Zambia State-owned No intention to privatize at 
present

Zamtel

Zimbabwe2 State-owned The government intends to 
privatize the operator (Year: 
2003)

TEL ONE

Source: ITU World Telecommunication Regulatory Database.
2003 data pre-2003 data1 2
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WORLD4. Level of competition

Int'l GMPCS ISIMT-
2000

XDSLLocal
services

Long
distance

WLL MDLeased
lines

 Data VSAT Pag-
ing

MSSFSSCable
T V

 Cable 
data

IGFWB

P P P  ... P ... P  ... P PP  ...PAfghanistan  ... P  ... ... PP

C P M  ...  ...C C C  ... CC  ... ...Albania C  ...  ... ... MC

M M M  ... CC C  ... M CM  ... ...Algeria C M  ... ... C ...

M M M  ... MM  ... M  ...  ...D M ...Andorra2  ...  ...  ... ...  ...M

C C C C PC  ... C C CP C ...Angola  ... C  ...C CC

P  ... M  ... P ... P  ...  ... PM  ...PAntigua and 
Barbuda

1  ... M  ... ...  ...M

C C C  ... CC C C C CC CCArgentina1 C C  ... ...  ...C

M M M  ... MC  ... M  ... CM MMArmenia1  ... M  ... ...  ...M

C C C C CC C C C CC CCAustralia C C CC CC

C C C C CC C C C CC CCAustria C C CC CC

P M M  ... CP  ... C  ...  ...C PMAzerbaijan2 M M  ... ...  ...P

M M M  ... MP C C  ... CM  ... ...Bahamas C  ...  ... ... MP

C C C  ... PC C C  ... C ...  ... ...Bahrain  ...  ... C ... CM

C C M  ... CC C M  ... C ...  ...MBangladesh C P  ... ... M ...

M  ... M  ... C ...  ... C  ... CC  ... ...Barbados M  ...  ... ... M ...

C M M C PC P C M CC MMBelarus C C  ...P MM

C C C  ... PC C P C C ... CCBelgium1 C P PC  ...C

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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 WORLD4. Level of competition

Int'l GMPCS ISIMT-
2000

XDSLLocal
services

Long
distance

WLL MDLeased
lines

 Data VSAT Pag-
ing

MSSFSSCable
T V

 Cable 
data

IGFWB

M M M  ...  ...M  ... M P MC  ... ...Belize2  ... M  ... ...  ...M

M M M  ... C ...  ... C  ...  ... ...  ... ...Benin2 M  ...  ... ...  ...M

M M M M MP P M M PC M ...Bhutan  ... M  ... ... MM

M M M  ... CC  ...  ...  ... CC MMBolivia2  ...  ...  ... ...  ...M

M M M  ... P ...  ...  ...  ... CC  ... ...Bosnia and 
Herzegovina

1  ...  ...  ... ...  ... ...

C C M C  ...C C C  ... C ...  ... ...Botswana C C  ... ... MC

C C C  ... CC C C C CC CCBrazil1 C C CC  ...C

P P P  ... MP  ... M  ... P ...  ... ...Brunei
Darussalam

 ...  ...  ... ... PP

C C C  ... C ...  ...  ...  ...  ... ...  ... ...Bulgaria  ...  ...  ... ...  ... ...

M M M C CC P C P CC PPBurkina Faso C C PC MP

C C C  ... CC C C C CC C ...Burundi2 C C C ...  ...C

P P P  ... PP P P  ... PP  ... ...Cambodia2  ... P  ... ...  ...P

M M M  ... CC P C C CC  ... ...Cameroon  ... C  ... ...  ... ...

C C C  ... CC  ... C  ... C ...  ... ...Canada C C  ... ... CC

M M M  ... CM P  ... C CC PMCape Verde2 M M C ...  ... ...

M M M  ... CC  ...  ... C  ...C  ... ...Central
African Rep.

2  ...  ...  ... ...  ...C

M C M  ...  ...C C  ...  ... C ... CCChad  ...  ...  ... ...  ... ...

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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WORLD4. Level of competition

Int'l GMPCS ISIMT-
2000

XDSLLocal
services

Long
distance

WLL MDLeased
lines

 Data VSAT Pag-
ing

MSSFSSCable
T V

 Cable 
data

IGFWB

P C C  ... CC  ...  ...  ... C ...  ... ...Chile C  ...  ...C  ... ...

P P P  ... PP C C M  ... ... MMChina  ... P  ... ...  ...P

P C C  ... PC  ... C  ... CC  ... ...Colombia  ...  ...  ... ...  ... ...

M M M  ...  ...M  ...  ...  ... M ...  ...MComoros2  ... M  ... ...  ...M

C C C  ... C ...  ... C  ...  ... ... C ...Congo2  ...  ...  ... ...  ... ...

C C P  ... CC C P C CC CCCongo (Dem. 
Rep.)

1 C P CP  ...P

M M M  ... MM M C M MP MMCosta Rica M M  ...P  ...M

P P P P PC C C C C ...  ...CCôte d'Ivoire M C  ... ...  ...P

C C C C CC C C C CC CCCroatia C C CC CC

M M M  ... PM M P P CP MMCuba1 M M  ... ...  ...M

C C C  ... PC C C C CC CCCyprus C P PC  ...C

C C C C CC C C C CC CCCzech
Republic

C C CC CC

M M M  ...  ... ...  ...  ...  ...  ... ...  ... ...D.P.R. Korea2  ...  ...  ... ...  ... ...

C C C P PC C  ... C CC CCDenmark C C PC CC

M M M  ...  ...M  ... M  ... M ... MMDjibouti2  ...  ...  ... ...  ...M

M M M  ... MM  ... M  ...  ...C MMDominica2  ...  ...  ... ...  ...M

C C C C CC C C C CC CCDominican
Rep.

C C CC CC

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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 WORLD4. Level of competition

Int'l GMPCS ISIMT-
2000

XDSLLocal
services

Long
distance

WLL MDLeased
lines
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ing

MSSFSSCable
T V

 Cable 
data

IGFWB

M M M  ... PC C C  ... CC CCEcuador C P PC  ...C

M M M  ... DM  ... C C C ... MMEgypt2  ...  ...  ... ...  ...M

C C C  ... CC C C C CC CCEl Salvador1 C C CC  ...C

M M M  ...  ...M  ...  ...  ... MC MMEquatorial
Guinea

2  ...  ...  ... ...  ... ...

M M M  ... CC  ... C  ... C ...  ... ...Eritrea2 M  ... C ...  ...M

C C C  ... PC C C C CC CCEstonia C C P ...  ...C

M M M M MM M  ... M M ... MMEthiopia  ... M  ... ... MM

M M M  ... MM  ... C  ...  ...M CMFiji2  ...  ...  ... ...  ...M

C C C  ... PC C  ... C CC CCFinland C C PC CC

C C C  ... CC C C C CC CCFrance1 C C CC  ...C

P C M  ... CC C P P C ... CCGabon2  ... C C ...  ... ...

P P M  ... PP M  ... M CC MMGambia M M  ... ... MM

P P C  ... CC C  ... C CC PPGeorgia1 P P  ...C  ...M

C C C C PC C P P CC PCGermany C P PC CC

P P P  ... PC P C C CC CCGhana P P PC  ...P

C C C  ... PC C P P CC PCGreece C C PC CC

M M M  ... MM  ... M  ...  ... ... MMGrenada2  ...  ...  ... ...  ...M

C M C  ... CC C C  ... CC CCGuatemala2  ... C  ... ...  ...C

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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WORLD4. Level of competition

Int'l GMPCS ISIMT-
2000

XDSLLocal
services

Long
distance

WLL MDLeased
lines

 Data VSAT Pag-
ing

MSSFSSCable
T V

 Cable 
data

IGFWB

P P P  ... P ...  ... C C CC CCGuinea2  ...  ...  ... ...  ... ...

M M M C PC C C C CC CCGuinea-Bissau C C PC PM

M M M  ... CD  ... C  ...  ... ...  ... ...Guyana2  ...  ...  ... ...  ...M

C C C  ... PC C  ...  ... CP  ...PHaiti2 M C  ... ...  ...M

M M M  ... MC C C C  ...C CCHonduras2  ...  ...  ... ...  ...P

C C C C PC C  ... C CC CCHungary C P  ...C CC

C C C  ... CC C M  ... C ...  ... ...Iceland2 C C  ... ...  ...C

C C M  ... PC C C P CC  ...MIndia2  ... C  ... ...  ... ...

P P P C CC C C C CC CCIndonesia C P CC CC

M M M  ... MM M M M MM MMIran (I.R.)2 M M M ...  ...M

M M M  ...  ... ...  ...  ...  ...  ... ...  ... ...Iraq2  ...  ...  ... ...  ... ...

C C C C CC C C C CC CCIreland C C CC CC

M M C  ... C ... C C  ...  ...M CCIsrael1  ... C  ... ...  ...M

C C C  ... CC C C C CC CCItaly2 C C C ...  ...C

C C C  ...  ...C C C  ... CP  ... ...Jamaica  ... C  ... ... CC

C C C C CC C C C CC CCJapan C C CC CC

M M M  ... PC M P C C ...  ...MJordan M M  ... ... MM

C C C  ... DC  ... C  ...  ...C  ...CKazakhstan2  ...  ...  ... ...  ...C

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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 WORLD4. Level of competition

Int'l GMPCS ISIMT-
2000

XDSLLocal
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ing

MSSFSSCable
T V
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data

IGFWB

P P P C PC P C P C ...  ... ...Kenya C C  ... ... P ...

M M M  ...  ...M  ...  ...  ...  ... ...  ... ...Kiribati2  ...  ...  ... ...  ...M

C C C  ... PP C P P CP CCKorea (Rep.)1 C P PP  ...C

M  ... M  ... PP P P P PP  ...MKuwait P M  ... ... MM

C C C C CC  ... C  ... CC CCKyrgyzstan  ... C CC CC

P  ... M  ... C ...  ...  ...  ... CM  ...MLao P.D.R.1  ...  ...  ... ...  ...M

C C C  ... CC C C  ... CC  ... ...Latvia C  ...  ...C  ...C

M M M  ...  ...C  ...  ...  ...  ... ...  ...MLebanon2  ...  ...  ... ...  ... ...

P P P  ... CP P  ...  ... C ...  ... ...Lesotho  ... P  ... ... MM

P P C  ... CP P  ...  ...  ... ...  ... ...Liberia2  ... M  ... ...  ... ...

M M M  ... M ...  ...  ...  ...  ... ... MMLibya2  ...  ...  ... ...  ...M

C  ... C  ... PC  ... M  ... CC  ... ...Liechtenstein1 C  ... PP  ...C

C C C C CC C C C CC CCLithuania C C CC CC

C C C C PC C C C CC CCLuxembourg C C PC CC

 ...  ... C C CC C C C CC CCMadagascar C C CC CC

M M P  ... P ... P  ...  ... P ...  ... ...Malawi1  ...  ...  ... ...  ... ...

C C C C CC C C C CC CCMalaysia C C CC CC

 ...  ...  ...  ...  ... ...  ...  ...  ...  ... ...  ... ...Maldives  ...  ...  ... ...  ... ...

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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WORLD4. Level of competition

Int'l GMPCS ISIMT-
2000

XDSLLocal
services
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ing

MSSFSSCable
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data

IGFWB

P P P C PP P  ...  ... C ... PPMali  ... C  ...P  ...P

C  ... C C CC C C C CC CCMalta C C CC CC

M M M  ...  ...M  ...  ...  ...  ...C MMMarshall
Islands

2  ...  ...  ... ...  ...M

M C C C CC C C C CC CCMauritania C C CC CC

C  ... C  ... CC C C C C ... CCMauritius P C C ... CC

C C C C CC C C C CC CCMexico P C  ...C  ...C

M M M  ... CM  ... C  ...  ...C CCMicronesia2  ...  ...  ... ...  ...M

C M M  ... CC  ... C  ... CC M ...Moldova C  ...  ... ...  ... ...

M M M  ... MM M C  ... CM MMMonaco2 M M  ... ...  ...M

P C C  ... CC C C C CC CCMongolia1 C C  ... ...  ...C

M M M  ... CP P  ... C C ...  ... ...Morocco M M  ... ...  ...M

M M M  ... CC C C C CC  ... ...Mozambique  ...  ...  ...C C ...

M M M P MP P  ...  ... P ...  ... ...Myanmar P P  ... ... MP

M M M M MM P C C C ... CPNamibia M M MM MM

M M M  ...  ...M  ...  ...  ...  ... ... MMNauru2  ...  ...  ... ...  ...M

P M C  ... MC C C P C ...  ... ...Nepal  ... P  ...C C ...

C C C  ...  ...P P  ...  ... PP  ... ...Netherlands C P  ...P  ...C

C C C C CC C C C CC CCNew Zealand C C CC CC

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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M M M  ... CC C C  ...  ...C  ... ...Nicaragua  ...  ...  ...C  ...C

M M M  ... CM P  ... C MP  ... ...Niger1  ...  ...  ... ...  ...M

C P P  ... P ... C C C C ... C ...Nigeria2  ... C  ... ...  ...P

C C C P PC C  ...  ... CC CCNorway C P PC  ...C

M M M M MM M M M M ... MMOman M M MM MM

C C C C CC C C C CC CCPakistan C  ... CC CC

C C C P PC P P  ... CP  ...PPanama P M  ...C  ...M

M M M  ... MM M M M PM MCPapua New 
Guinea

2  ... M M ...  ...M

M M M  ... CC C C C CC CCParaguay  ... C CC  ... ...

C C C  ... CC C C P CC CCPeru C C  ...C  ...C

C C C  ... CC C C C CC CCPhilippines2 C C C ...  ...C

C C C  ... CC C C  ... CC  ... ...Poland1 C C CC  ...C

C C C C CC C  ... C CC CCPortugal C C CC CC

M M M M MM M M M MM MMQatar M M MM MM

C C C  ... CC C C C CC CCRomania1 C C CC  ...C

D D D  ... CC  ... C  ...  ...C DDRussia2  ...  ...  ... ...  ...M

C C  ...  ... CC C  ... C C ...  ... ...Rwanda  ...  ...  ... ...  ...C

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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M  ... M  ...  ...M M  ...  ...  ... ...  ...MS. Tomé and 
Principe

2  ... M  ... ...  ...M

M M M  ...  ...C  ... C  ... CC  ...CSamoa2  ... C  ... ...  ...M

M M M  ... CD  ... D  ...  ... ...  ...DSan Marino2  ...  ...  ... ...  ...D

M M M  ... MM P M M C ... MMSaudi Arabia1 M M  ... ...  ...M

C C C C CC C  ...  ... C ...  ... ...Senegal C C  ...C CC

C C  ...  ... CC  ... C  ...  ...C  ...MSerbia and 
Montenegro

2  ...  ...  ... ...  ...C

P P P  ... PP  ...  ...  ... PM  ... ...Seychelles  ...  ...  ... ...  ...P

M M P  ... CP P P  ... P ...  ...MSierra Leone2  ...  ...  ... ...  ...P

C  ... C  ... CC C C C CM CCSingapore C C CC CC

C C C C CC C C C CC CCSlovak
Republic

C C CC CC

M M M  ... DC  ... C  ... CC  ... ...Slovenia2  ...  ...  ... ...  ...C

M M M  ...  ...M  ...  ...  ...  ... ...  ... ...Solomon
Islands

2  ...  ...  ... ...  ... ...

C C C  ...  ... ...  ...  ...  ...  ... ...  ... ...Somalia2  ...  ...  ... ...  ... ...

C C C P PC P C  ... C ... PPSouth Africa M M  ...M PM

C C C C CC C C C CC CCSpain C C CC CC

P C P  ... CC C C  ... C ...  ... ...Sri Lanka M P  ... ...  ...P

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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 WORLD4. Level of competition

Int'l GMPCS ISIMT-
2000

XDSLLocal
services

Long
distance

WLL MDLeased
lines

 Data VSAT Pag-
ing

MSSFSSCable
T V

 Cable 
data

IGFWB

M M M  ... MM  ... C M MC MMSt. Lucia2  ...  ...  ... ...  ...M

C C C C CC C C C CC CCSt. Vincent 
and the 
Grenadines

C C CC CC

M P M  ... PC C C M C ...  ... ...Sudan P C P ... MM

M M M  ... MM M M  ... CC  ...MSuriname M  ...  ... ... MM

M M M  ... MM C  ... C  ... ... CMSwaziland2  ... M  ... ...  ...M

C C C  ... PC C M  ...  ...P  ... ...Sweden1 M P P ...  ...C

C C C  ... PC  ... P  ... CC CCSwitzerland C P PC  ...C

M M M  ... PM M M M PM MMSyria M M PM  ...M

M M M  ...  ...D  ... D  ...  ...D DDTajikistan2  ...  ...  ... ...  ...M

M M M  ... CC C C  ... C ...  ... ...Tanzania C M  ... ... MM

M M M  ... CC C C C CM  ... ...TFYR
Macedonia

 ...  ...  ... ... M ...

P  ... M  ... P ... C C P C ... MMThailand P  ...  ... ... MC

P M P  ... PC C C  ... C ... PPTogo1  ... C  ... ...  ...M

P P P  ...  ...M  ... M  ... P ...  ... ...Tonga2 M  ...  ... ...  ...M

M M M  ... MC C C  ... CM  ... ...Trinidad and 
Tobago

1 M M  ...C  ...M

M M M  ... CC C C C C ... C ...Tunisia P M CC  ...M

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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WORLD4. Level of competition

Int'l GMPCS ISIMT-
2000

XDSLLocal
services

Long
distance

WLL MDLeased
lines

 Data VSAT Pag-
ing

MSSFSSCable
T V

 Cable 
data

IGFWB

P C C P PC C P C C ... CCTurkey C P  ...C CC

C M M  ... CM  ... D  ...  ... ... DDTurkmenistan2  ...  ...  ... ...  ...D

M M M  ...  ...M M  ...  ... M ... M ...Tuvalu2  ...  ...  ... ...  ... ...

P P P P PC P C  ... CC PPUganda P P  ...C PP

D M C  ... CC  ... C  ...  ...C CCUkraine2  ...  ...  ... ...  ...M

M M M  ... MM  ... M  ... M ...  ...MUnited Arab 
Emirates

2  ...  ...  ... ...  ...M

C C C  ... PC C P C CC CCUnited
Kingdom

C P PC  ...C

C C C  ... CC C C C CC CCUnited States C C CC  ...C

M M P  ... CC C C C CP CCUruguay1 M M C ...  ...M

D D D  ... CD  ... C  ...  ...C DDUzbekistan2  ...  ...  ... ...  ...D

M M M  ...  ...M  ...  ...  ...  ... ...  ... ...Vanuatu2  ...  ...  ... ...  ... ...

 ...  ...  ...  ...  ... ...  ...  ...  ...  ... ...  ... ...Vatican2  ...  ...  ... ...  ... ...

C C C  ... CC C C C CC CCVenezuela2 C C C ...  ...C

P M M  ... MP  ... M  ... P ...  ... ...Viet Nam2 P P M ...  ...M

M M M  ... CM M M C C ...  ...MYemen M  ...  ... ... MM

M M M P PP P P P P ... PPZambia P M  ... ... MM

C C C  ... CC C  ...  ... CC C ...Zimbabwe2  ...  ...  ... ...  ...C

M = Monopoly; D = Duopoly; P = Partial competition; C = Full competition; ... = Not available

Note: This table reflects what is legally permissible; therefore it may not reflect the actual number of operators in the market.

Key: WLL = Wireless Local Loop; FWB = Fixed wireless broadband; MD = Mobile digital; FSS = Fixed-satellite service; MSS = Mobile-
satellite service; GMPCS = Global Mobile Personal Communications System; IS = Internet services; IG = International gateways; 

Source: ITU World Telecommunication Regulatory Database.

2003 data pre-2003 data1 2 new question in 2004
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     GLOSSARY OF TERMS*

The following definitions are included to assist the readers of this report. They are adapted from non-definitive reference 
sources and are not intended to replace or contradict the terms and meanings used by each ITU Member State in its national laws 
and regulations or in international agreements.

Analogue: Transmission of voice and images using 
electrical signals. Analogue mobile cellular 
systems include AMPS, NMT and TACS.

Analogue 
network:

A telecommunication network in which 
information is conveyed as a continuously 
varying electronic signal (see also Digital 
network).

Bandwidth: The range of frequencies available to be 
occupied by signals. In analogue systems it 
is measured in terms of Hertz (Hz) and in 
digital systems in bits per second (bit/s or 
bps). The higher the bandwidth, the greater 
the amount of information that can be 
transmitted in a given time. High bandwidth 
channels are referred to as broadband chan-
nels, typically denoting 1.5 to 2 megabits per 
second, or higher.

Base station: A radio transmitter/receiver and antenna 
used in the mobile cellular network. It 
maintains communications with cellular 
telephones within a given cell and transfers 
mobile traffic to other base stations and the 
fixed telephone network. 

Basic service: Refers to the provision and carriage of voice 
telephony service, though some definitions 
also include telex and telegraph services. 

Bit (�Binary 
Digit�):

A bit is the primary unit of electronic, digital 
data. Written in base-2, binary language is 
expressed as a �1� or a �0�.

Bit/s (Bits per 
second):

Measurement of the transmission speed of 
units of data (bits) over a network. Also 
kbit/s: kilobits (1�000) per second; 
Mbit/s: megabits (1�000�000) per second, 
and Gbit/s: Gigabits (1�000�000�000) per 
second.

Byte: (1) A set of bits that represents a single char-
acter. A byte is composed of 8 bits. 
(2) A bit string that is operated upon as a 
unit and the site of which is independent of 
redundancy or framing techniques.

Cable Modem: Equipment used to transmit data over cable 
television (CATV) networks; customers of 
cable modem service obtain access to the 
Internet and other information services.

Cable 
Television 
(CATV):

A system for delivery of television video and 
audio content via a wired network, employ-
ing either co-axial cable or fibre.

Calling Party 
Pays (CPP):

Billing option whereby the person making 
the call is charged. By contrast, in a �receiv-
ing party pays� (RPP) system, the individual 
that receives the call pays all charges for that 
call.

Cellular: A mobile telephone service provided by 
a network of base stations, each of which 
covers one geographic cell within the total 
cellular system service area.

Circuit-
Switched 
Connection:

A temporary connection that is established 
on request between two or more stations in 
order to allow the exclusive use of that con-
nection until it is released.

Code 
Division 
Multiple 
Access 
(CDMA):

A technology for digital transmission of 
radio signals based on spread spectrum 
techniques, in which each voice or data call 
uses the whole radio band and is assigned a 
unique code.

CDMA2000 
(Code 
division 
multiple 
access 2000):

A third-generation digital cellular standard 
under the IMT-2000 banner, first devel-
oped in Korea. Includes CDMA2000 1x, 
1xEV-DO (Evolution, Data Optimized) and 
1xEV-DV (Evolution, Data and Voice).
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 Collocation: Facility-sharing in which the incumbent 
operator houses communications equipment 
of competitive operators to facilitate connec-
tivity to end users.

Competition: Refers to introducing competition among 
national service suppliers and/or foreign 
suppliers without any limitations. In the 
case of mobile cellular, the number of licen-
sees is dependent on spectrum availability. 
Therefore, all countries allowing more than 
one operator have been listed in this report 
as �competitive�.

Competitive 
Local 
Exchange Car-
rier (CLEC):

A network operator or carrier � often a 
new market entrant � that provides local 
telephony in competition with the incum-
bent carrier. 

Connectivity: The capability to provide, to end users, con-
nections to the Internet or other communi-
cations networks.

Convergence: A term used to describe a variety of tech-
nological and market trends involving the 
blurring of previously distinct lines between 
market segments such as cable television, 
telephony and Internet access, all of which 
can now be provided through a variety of 
different network platforms.

Corporatiza-
tion:

Corporatization involves legal changes 
to grant the telecommunication operator 
administrative and financial autonomy from 
central government.

Coverage: Refers to the range of a mobile cellular 
network, measured in terms of geographic 
coverage (the percentage of the territorial 
area covered by mobile cellular) or population 
coverage (the percentage of the population 
within range of a mobile cellular network).

Digital: Representation of voice or other information 
using digits 0 and 1. The digits are transmit-
ted as a series of pulses. Digital networks 
allow for higher capacity, greater functional-
ity and improved quality. Examples of digital 
cellular networks include GSM, CDMA and 
TDMA. 

Digital 
network:

A telecommunication network in which 
information is converted into a series of 
distinct electronic pulses and then transmit-
ted as a digital bitstream (see also Analogue 
network).

Digital Sub-
scriber Line 
(DSL):

A technology that allows broadband trans-
mission over existing copper local loops. 

Domain name: The registered name of an individual or 
organization eligible to use the Internet. 
Domain names have at least two parts and 
each part is separated by a dot (point). The 
name to the left of the dot is unique for 
each top-level domain name, which is the 
name that appears to the right of the dot. 
For instance, the International Telecommu-
nication Union�s domain name is itu.int. 

�ITU� is a unique name within the gTLD 
�int�.

End user: The individual or organization that origi-
nates or is the final recipient of information 
carried via a network (i.e. the consumer).

ENUM: Standard adopted by Internet Engineering 
Task Force (IETF), which uses the domain 
name system (DNS) to map telephone 
numbers to Web addresses or uniform 
resource locators (URL). The long-term 
goal of the ENUM standard is to provide 
a single number to replace the multiple 
numbers and addresses for users� fixed lines, 
mobile lines, and e-mail addresses.

Ex-ante and 
ex-post 
regulation:

Ex-ante regulation involves setting specific 
rules and restrictions to prevent anti-com-
petitive or otherwise undesirable market 
activity by carriers before it occurs; ex-post 
regulation, by contrast, calls for setting few 
or no specific rules in advance, but applying 
corrective measures and punishments if and 
when transgressions do occur.

Fixed line: A physical line connecting the subscriber to 
the telephone exchange. Typically, fixed-line 
network is used to refer to the PSTN (see 
below) to distinguish it from mobile net-
works.

Frequency: The rate at which an electrical current 
alternates, usually measured in Hertz (Hz). 
It is also used to refer to a location on the 
radio-frequency spectrum, such as 800, 900 
or 1800 Mhz.

Frequency-
Division 
Duplexing 
(FDD):

A transmission mode that requires the 
allocation of two frequency bands, one for 
the uplink and another for the downlink. It 
enables one to transmit and receive at the 
same time.

FWA: Fixed wireless access. Technologies that 
provide Internet access between stationary 
points.

Gateway: Any mechanism for providing access to 
another network. This function may or may 
not include protocol conversion.

GATS: General Agreement on Trade in Services
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Global System 
for Mobile 
communica-
tions (GSM):

European-developed digital mobile cel-
lular standard. For more information, see 
the GSM Association website at: http:
//www.gsmworld.com/index.html

HTTP: HyperText Transport Protocol (see www).

Hertz (Hz): The frequency measurement unit equal to 
one cycle per second.

Hotspot: An access point to a wireless local area net-
work (WLAN). Hotspots are areas where 
wireless data can be sent and received, and 
Internet access is provided to wireless 
devices. For example, a laptop computer can 
be used to access the Internet in a hotspot 
provided in an airport or hotel.

IMT-2000: International Mobile Telecommunications-
2000 and beyond. ITU�s third-generation 
mobile cellular standard. For more 
information, see the website at: 
http://www.itu.int/imt

Incumbent: The (former) monopoly service and network 
provider in a particular country.

Integrated 
Services Dig-
ital Network 
(ISDN):

An integrated services network that provides 
digital connections between user-network 
interfaces.

Interconnec-
tion:

The physical connection of separate tele-
phone networks to allow users of those 
networks to communicate with each other. 
Interconnection ensures interoperability of 
services and increases end users� choice of 
network operators and service providers.

Interconnec-
tion Charge:

The charge � typically including a per-
minute fee � that network operators levy on 
one another to provide interconnection. 

Internet: The collection of interconnected networks 
that use the Internet protocol (IP).

Internet 
backbone:

The high-speed, high-capacity lines or series 
of connections that form a major pathway 
and carry aggregated traffic within the 
 Internet.

Internet 
Exchange 
Point (IXP) :

A central location where multiple Internet 
Service Providers can interconnect their net-
works and exchange IP traffic.

Internet 
Service 
Provider 
(ISP):

ISPs provide end users and other ISPs access 
to the Internet. ISPs may also offer their 
own proprietary content and access to online 
services such as e-mail.

IP numbers: An IP number (also referred to as Internet 
address number) is the address of a host or 
other intelligent device on the Internet. All 
servers and users connected to the Internet 
have an IP number.

Leased line: A point-to-point communication channel 
or circuit that is committed by the network 
operator to the exclusive use of an individual 
subscriber. Under national law, leased lines 
may or may not be permitted to intercon-
nect with the public switched network.

Licensing: An administrative procedure for selecting 
operators and awarding franchises for the 
operation of particular telecommunication 
services, for instance cellular radio.

Line sharing: A form of network unbundling that allows 
a competitive service provider to offer 
ADSL using the high-frequency portion of 
a local loop at the same time that an ILEC 
con tinues to offer standard switched voice 
service over the low-frequency portion of 
the same loop.

Local Area 
Network 
(LAN):

A computer network that spans a relatively 
small area. Most LANs are confined to a 
single building or group of buildings. How-
ever, one LAN can be connected to other 
LANs over any distance via telephone lines 
and radio waves. A system of LANs con-
nected in this way is called a wide-area net-
work (WAN). 

Local loop: The network of lines linking the subscriber 
to the nearest switch. It generally consists of 
a pair of copper wires but may also employ 
fibre-optic or wireless technologies. See also 
unbundled local loop.

Long Run 
Incremental 
Costs (LRIC):

The added or extra cost entailed in provid-
ing a service, over the long term.

Long Run 
Average 
Incremental 
Costs 
(LRAIC):

A costing model based on LRIC analysis, in 
which the total traffic costs for both inter-
connecting carriers are divided by the total 
demand, rather than assigning unique costs 
to each operator.

Main 
Distribution 
Frame:

The location in a carrier�s local switching 
centre where an interconnecting carrier�s 
circuits are cross-connected to a local loop.

Main 
telephone line:

Telephone line connecting a subscriber to 
the telephone exchange equipment. This 
term is synonymous with the terms main 
station, Direct Exchange Line (DEL) and access 
line.
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Mobile: As used in this report, the term refers to 

mobile cellular systems.

Mobile 
cellular 
service:

A communication service in which voice 
or data is transmitted by radio frequencies 
either to or from mobile handsets or other 
terminals. The service area is divided into 
cells, each served by a transmitter. The cells 
are connected to a controlling switching 
exchange, which is connected to the world-
wide telephone network. 

Multimedia: The presentation of more than one medium, 
typically images (moving or still), sound and 
text in an interactive environment. Multi-
media requires a significant amount of data 
transfer and bandwidth, and it invariably 
requires computational facilities. 

National 
Regulatory 
Authority 
(NRA):

The regulatory agency or official at the 
central or federal government level that is 
charged with implementing and enforcing 
telecommunication rules and regulations.

Network 
Unbundling:

Providing access to, or making available, 
some or all of the disaggregated elements 
and/or functions of a telephone network �
usually the local portion of the network �
for interconnecting carriers to use in serving 
their own customers. 

Node: A point of connection to a network. A 
switching node is a point at which switching 
occurs.

Number 
portability:

The ability of a customer to transfer an 
account from one service provider to 
another without requiring a change in 
number. Other forms of portability allow 
end users to change residence or subscribe 
to a new form of service (e.g., ISDN) while 
retaining the same telephone number for 
their main telephone line.

Paging: A mobile radiocommunication service 
offering the ability to send (predominantly 
one-way) numeric or textual information to 
small pocket terminals.

Partial 
competition:

When countries maintain certain �non-tech-
nical� restrictions, which can lead to limits 
on the number of operators or on geograph-
ical coverage.

PDA: Personal digital assistant. A generic term for 
handheld devices that combine computing 
and possibly communication functions.

Peering: The exchange of routing announcements 
between two Internet Service Providers for 
the purpose of ensuring that traffic from 
the first can reach customers of the second, 
and vice-versa. Peering takes place predomi-
nantly at IXPs and usually is offered either 
without charge or subject to mutually agreed 
commercial arrangements.

Penetration: A measurement of access to telecommunica-
tions, normally calculated by dividing the 
number of subscribers to a particular service 
by the population and multiplying by 100. 
Also referred to as teledensity (for fixed-line 
networks) or mobile density (for cellular 
ones).

Personal 
Communica-
tion Services 
(PCS):

In the United States, this refers to digital 
mobile networks using the 1900 Mhz fre-
quency. In other countries, it refers to digital 
mobile networks using the 1800 Mhz fre-
quency (see DCS-1800). The term Personal 
Communications Network (PCN) is also 
used.

Phishing: The fraudulent practice of disguising spam 
as legitimate e-mail in an attempt to coax 
recipients into revealing private financial 
data.

Point of Inter-
connection 
(POI):

The point on a network where other car-
riers are authorized to interconnect. POIs 
between ILECs and CLECs are determined 
either through regulatory rules or guidelines 
or through interconnection negotiations. 

Private 
network:

A network based on leased lines or other 
facilities, which are used to provide telecom-
munication services within an organization 
or within a closed user group as a comple-
ment or a substitute to the public network.

Private 
ownership/ 
Privatization:

The transfer of control of ownership of a 
state enterprise to private parties, generally 
by organizing the enterprise as a share com-
pany and selling shares to investors. More 
generally, the term is sometimes used to 
refer to a wide range of modalities whereby 
business is opened to private enterprise and 
investment.

Protocol: A set of formal rules and specifications 
describing how to transmit data, especially 
across a network.

Public 
Switched 
Telephone 
Network 
(PSTN):

The public telephone network that delivers 
fixed telephone service.
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Public Tele-
communica-
tion Operator 
(PTO):

A provider of telecommunication infrastruc-
ture and services to the general public. The 
term public relates to the general availability 
to the customer, not the ownership of the 
PTO.

Reference 
Interconnec-
tion Offer 
(RIO):

A standardized outline of a carrier�s offering, 
including rates and terms, of interconnec-
tion, often required to be made publicly 
available. The RIO may be the starting point 
for negotiations leading up to a specific 
interconnection agreement between two 
carriers.

Second-
generation 
mobile (2G):

A general term for second-generation net-
works, for example GSM.

Short Message 
Service (SMS):

A service available on digital mobile cel-
lular networks, typically enabling end users 
to send and receive messages with up to 
160 characters.

Spam: Unwanted, nuisance e-mail, some of which 
may contain computer viruses or worms, 
fraudulent consumer scams or offensive 
content.

Spectrum: The radio-frequency spectrum of Hertzian 
waves used as a transmission medium for 
cellular radio, radiopaging, satellite commu-
nication, over-the-air broadcasting and other 
services.

Switch: Part of a mobile or fixed telephone system 
that routes telephone calls or data to their 
destination. 

Telecommuni-
cations 
Facility 
Provider:

An entity that supplies underlying transmis-
sion capacity for sale or lease and either uses 
it to provide services or offers it to others to 
provide services.

Teledensity: Number of main telephone lines per 
100 inhabitants.

Third-
Generation 
Mobile (3G):

A general term for the next generation of 
broadband digital mobile cellular systems, 
which will have expanded broadband capa-
bilities for mobile data applications. See 
IMT-2000.

Time-Division 
Duplexing 
(TDD):

Enables use of the same frequency for 
uplink and downlink of a transmission by 
allocating discrete, short-duration time slots 
to the two links.

Transit: The practice of carrying traffic handed off by 
one carrier for delivery and termination by 
a third carrier. In international telecommu-
nication service, traffic may originate in one 
country, transit a second, and then be routed 
for termination in a third.

UMTS 
Terrestrial 
Radio Access 
(UTRA):

The European third-generation mobile 
standard ETSI has agreed to, which draws 
upon both W-CDMA and TDMA-CDMA 
proposals.

Unbundled 
Local Loop:

Access to the full and exclusive use of the 
copper pair connected to the customer and/
or some form of shared access to the local 
loop. Full unbundling refers to access to 
raw copper local loops (copper terminating 
at the local switch) and subloops (copper 
terminating at the remote concentrator or 
equivalent facility). Shared access refers to 
the non-voice frequencies of a local loop 
and/or access to space within a main dis-
tribution frame (MDF) where DSL access 
multiplexers (DSLAMS) and similar types 
of equipment can be interconnected to the 
local loop. 

Uniform 
Resource 
Locator 
(URL):

The standard way to give the address or 
domain name of any Internet site that is part 
of the World Wide Web (www). The URL 
indicates both the application protocol and 
the Internet address, e.g.: http://www.itu.int

Universal 
Mobile Tele-
communica-
tions System
(UMTS):

The European term for third generation 
mobile cellular systems. For more informa-
tion, see the UMTS Forum website at:
http://www.umts-forum.org

Universal 
Service 
Obligation 
(USO):

Universal Service refers to avaibility, non-
discriminatory access and widespread 
affordability of telephone service. The level 
of universal service is statistically measured 
as the percentage of households with a tele-
phone.

Value-added 
network 
services 
(VANS):

Telecommunication services provided over 
public or private networks which, in some 
way, add value to the basic carriage, usually 
through the application of computerized 
intelligence. Examples of VANs include 
reservation systems, bulletin boards, and 
information services. Also known as enhanced 
services.

Voice over 
Broadband 
(VOB):

The provision of packet-switched voice serv-
ice, using IP transmission, accessed over a 
broadband network access platform such as 
DSL or cable modem service.

Voice over the 
Internet:

The use of the Internet as a transmission 
medium for all or part of a voice telephone 
call. This is not to be confused with VoIP or 
IP telephony, which merely denote the use 
of the Internet protocol for transmission, 
which may occur over private networks or 
other facilities.
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 Voice over 
Internet 
Protocol 
(VoIP):

The use of Internet Protocol to transmit 
voice messages over a packet-switched net-
work, which may be a privately owned and 
operated network or the public Internet. 

Website/
Webpage:

A website (also known as an Internet site) 
generally refers to the entire collection of 
HTML files that are accessible through a 
domain name. Within a website, a webpage 
refers to a single HTML file which, when 
viewed by a browser on the World Wide 
Web, could be several screen dimensions 
long. A �home page� is the webpage located 
at the root of an organization�s URL.

Wi-Bro: A wireless networking technology (IEE 
802.16x) that will enable portable Inter-
net access. The Republic of Korea has 
announced plans to commercialize it in 
2005-2006.

Wi-Fi: A technology for wireless networking 
that employs the IEEE 802.11 family of 
standards; Wi-Fi is a common enabling 
technology for wireless local area networks 
(WLANS).

Wi-Max: A broadband wireless technology (IEEE 
802/16a) that proponents claim will cover 
distances up to 50 km (with a typical cell 
radius of about 6 to 9 km), potentially bring-
ing networking functionality and ICT access 
to villages and other localities. 

Wireless Local 
Area Networks 
(WLANs):

Networks that link together computers 
through local-area wireless links with rela-
tively small coverage areas.

Wireless Local 
Loop (WLL):

A technique using radio technology to 
provide the connection from the telephone 
exchange to the subscriber.

WISP: An ISP that employs a wireless access plat-
form, or �wireless ISP�.

World Wide 
Web (www):

(1) Technically refers to the hypertext serv-
ers (HTTP servers) which are the servers 
that allow text, graphics and sound files to 
be mixed together. 
(2) Loosely refers to all types of resources 
that can be accessed, including: HTTP, 
Gopher, FTP, Telnet, USENET and WAIS.

WSIS: The United Nations World Summit on the 
Information Society. The first phase of WSIS 
took place in Geneva (hosted by the 
Government of Switzerland) from 10 to 
12 December 2003. The second phase will 
take place in Tunis (hosted by the Govern-
ment of Tunisia), from 16 to 18 November 
2005. For more information see: http:
//www.itu.int/wsis

WTO 
Agreement:

Informal terminology for the Fourth
Protocol to the World Trade Organization 
General Agreement on Trade in Services 
(GATS). The agreement, concluded in early 
1997, included commitments by more than 
70 countries to open their markets for basic 
telecommunication services. The accompa-
nying Reference Paper spelled out principles 
for regulatory treatment of basic tele-
communication service providers, including 

�major suppliers�.

* Source:       ITU, World Telecommunication Development Report, 1999.
              ITU, Challenges to the Network, Internet Development, 1999.
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* Regulatory profiles as well as contact details for policy-makers and regulators are available on the TREG website at: http://www.itu.int/ITU-D/treg. 
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