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Convergence, VolIP and Telecom Regulation

1. Introduction

The primary forces driving the transformation of national, regional and global
economies are dramatic changes in technologies, policies and markets. The
combination of,

1) the development and increasingly pervasive applications of information
and communication technologies and services (ICTS) on the one hand,
and

2) the worldwide movement to market liberalization and restructured
regulation on the other,

are opening new opportunities for participation in the ICTS sector and the
application of communication-based services throughout the economy.

The conversion of telecommunication (telecom) networks and all forms of
communication and information content to digital standards has created an
electronic network infrastructure that facilitates the convergence of formerly
discrete telecom services on a single telecom network. More recently, extended
applications of Internet Protocol (IP) have permitted the convergence of services
on the Internet to include, not only data, pictures, music and video, but also voice
communication, including public voice services. Voice over IP (VoIP) is the latest
major step in a convergence process that has been underway for three decades.
It means that now all types of services can be provided in an integrated manner
over the Internet using IP. The Internet services in turn are provided over the
digital network facilities of telecom operators.

The convergence of telecom services using IP also completes a technical
unbundling process that allows for a clear separation of facility network capacity
from the services supplied over those facilities. In the historic model of telephone
service supply, specific services and facilities were integrated by technical design
as both were supplied by telephone monopolies. IP has permitted a clear
separation between network facilities and services, first for data, then pictures,
audio, video and private voice communication, and now for public voice
communication as well. This is illustrated in Figure 1. In Figure 1, Layer 1
represents the Network Infrastructure Facilities (cables, wires, microwave towers,
mobile cells, satellites, etc.) that provide the raw capacity that enables telecom
connections. Layer 2 represents Network Management, the standards and
protocols that permit the routing and determine the technical quality of network
services. IP has permitted the gradual unbundling of network services from
infrastructure facilities. Layer 3 represents the provision of Communication
Services using IP. Until VoIP was introduced, Layer 3 was typically referred to as
“Value-added” services, because it did not include basic public voice
communication, only additional services. With VolIP it includes all types of
communication services. Layer 4 represents the Information Services that are
accessible on a network using IP.



With IP applied to all services, the structure of the overall market for
communication services is radically changed from the former vertically integrated
structure where most services and facilities were licensed and provided together,
to a horizontally structured market consisting of distinct submarkets for network
infrastructure capacity, network management, communication services and
information services. This reduces the barriers to entry to this market and its
submarkets significantly and provides new opportunities for increased
participation by new players, entering submarkets at any level, and providing a
wide variety of different service packages. It requires incumbent operators to
reassess their business models and their strategies in the new market structure
as they must face increasing competition at different layers in the new horizontal
market structure. But at the same time they are presented with new opportunities
to develop new services in the new market environment.

Figure 1

From Vertical to Horizontal Markets

Layer 4. INFORMATION SERVICES
Provision of content

| |

Layer 3: COMMUNICATION SERVICES
Basic, value-added & access to information services

| |

Layer 2: NETWORK MANAGEMENT
Protocols and standards for routing & service quality

| |

Layer 1: INFRASTRUCTURE FACILITIES
Transmission capacity and interfaces to terminals

A more precise characterization of this more recent development in convergence
using IP would be “Everything” over IP (EolP). All forms of electronic
communication now can be provided in an integrated fashion over a single
network using IP. Although IP was developed for, and initially applied on the
Internet, the largest users of IP are the incumbent telephone operators around
the world. They are in the process of converting their entire telecom systems to
IP because of the enormous cost reductions to be achieved, and the potential for
providing new converged services in the future information economy, including e-
commerce, e-government and other e-application services. At the same time, the



extended application of IP by Internet Service Providers (ISP) to include public
voice services has opened a major new service opportunity for them, and
introduced a significant new element of participation and competition in the
supply of both public voice services and new converged services.

The introduction of VolIP services has raised a number of issues of adjustment to
the new environment by telephone operators and service providers, by
policymakers and regulators, and by users. Any major technological improvement
that dramatically reduces unit costs and expands service capabilities offers the
potential of enormous benefits in terms of network and market expansion, cost
and price reductions, and new services development. But it also brings the threat
of significant losses to those benefiting from traditional ways of doing things, and
a requirement that the inherited structure of policies and regulations be
reassessed and modified to meet the new challenges and opportunities
unfolding.

VoIP raises far greater concerns than data, pictures, music or video over IP
because public voice services provide the largest source of revenue to
established telephone operators. The established structure of telephone service
prices in most countries depends heavily on higher prices for calls of longer
distances, and especially international calls. VolP provided by ISPs over the
Internet illustrates “the death of distance” for voice phone calls. This threatens
the established revenue base for many traditional telephone operators, who must
now seek to establish new business models and pricing structures for their
services.

Important issues are also raised for national (and in some cases regional and
international) ICT policymakers and regulators. They must reassess the extent to
which, in the new environment, their established structures of policy and
regulation,

1) provide artificial barriers to the achievement of the VolP and EolP benefits
for users, network development, the economy and society;

2) create unjustified biases favouring or retarding one segment of the
industry over the others in the process of transition to the new
environment;

3) adequately address new public service and public interest opportunities
and requirements in the new environment; and

4) adequately facilitate the application of the new technological and services
possibilities for extending network and services development to unserved
and under-served regions and people,

Although the issues of structural adjustment raised by VolP are requiring the
serious attention of policymakers and regulators in all countries, the issues for
developing countries are more difficult and particularly acute. Most developing
countries started the telecom reform process much later than most developed
countries, and have not yet fully completed the transition to an effective structure
of liberalized market participation and independent regulation. Virtually all
developing countries face a daunting task of not just upgrading the national
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network for broadband access to Internet services, but also the more difficult task
of extending the national telecom network by several orders of magnitude to
unserved rural areas and the majority of the population that has poor or no
access to telecom services. Policymakers and regulators in developing countries
must confront the greatest challenges in adapting to the new VolP environment.
But this new environment offers outstanding potential for overcoming inherited
problems and taking advantage of the participation of many players, old and new,
to extend telecom infrastructure and services networks by an order of magnitude
to unserved and under-served areas.

2. Convergence: IP Technology and its Regulatory
Implications

Since the early 1980s, one of the major objectives of the telecom sector has
been the establishment of one network infrastructure, with the ability to integrate
all available and future services, today denoted as infrastructure convergence.
This was mainly based on the recognition of inefficiency regarding operation and
management of dedicated network technologies for different
applications/services; like PSTN for voice telephony, FDDI/frame relay/X25, etc.
for data services and specific broadband networks for video telephony. In this
process the idea of ISDN (Integrated Services Digital Networks) and Broadband
ISDN (B-ISDN) was born and in the late 1980s, B-ISDN based on ATM was seen
as a revolution in the telecom sector as well as academia.

The IT sector was aware of this development and their agenda was to be part of
this integrated communication infrastructure of the future, their suggestion was
the IP protocol and the Internet. The IT industry didn’t want the telecom industry
to single-handed decide on the technology and structure of future networks. The
telecom network architectures were seen to be inflexible and ineffective when it
came to service development, innovation and competition. The claim was that the
B-ISDN project was based on the incumbent telecoms’ huge interest in
continuing to control the value proposition, opposite to the Internet, which is
based on an open platform®.

From a technological point of view the Internet Protocol (IP) is a key driver of this
development. However the convergence process also takes, place at content,
service, market and regulatory levels. The aim of this section is to examine the
technical features underlying VoIP service in a convergence perspective and to
identify the regulatory implications of this technology.

In the following, first the two major developments, which have been preconditions
for VoIP are described; the Internet itself, and the development of broadband

! A detailed discussion of the problems connected to this architecture is given in: Denton, T.M.:
‘Netheads vs. Bellheads - Research into Emerging Policy Issues in the Development and

Deployment of Internet Protocols’, http://www.tmdenton.com/netheads.htm , 1999.
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infrastructures. Later the VolIP technology is described and the regulatory
implications are identified.

2.1 Internet Protocol (IP) and the Internet

The emergence of the Internet, which is based on the IP protocol, is considered
as one of the most radical innovations in the communication field in the recent
years. IP technology is designed in a way that enables a radically different
environment for service development, innovation and competition, both when it
comes to infrastructure platforms and service development platforms. In the
following some of the important characteristics of IP platforms are outlined:

v IP technology is based on a distributed network architecture, where routing
and intelligence are distributed in the network.

v In the IP networks, signaling and data transmission are integrated in the
same network.

v' The service provision is disintegrated from infrastructure operation and the
terminals attached at the edges of the network can create and offer services.

v' The service development platforms have mainly been open.

These characteristics of the technology create good conditions for development
and competition where several actors can be involved in service creation and
provision. The general Internet is the major IP network in the world but it is far
from the only IP network. In recent years, several private IP networks have been
established and utilized for both corporate and residential services, and the
future of communication platforms, namely the Next Generation Internet
architecture is based mainly on IP technology.

The private IP networks mainly have the same characteristics as the general
Internet, however with a vital difference which is the possibility of establishing
certain levels of quality of service (QoS) within these networks. This enables the
providers of private IP networks to offer high quality services to their costumers.
QoS in the IP based networks is implemented by allocation and reservation of
capacity for different services following predefined prioritization schemes. The
main deployment of QoS is, nevertheless, connected to the introduction and
development of IP version 6 (the advanced or next generation IP), which
enables end-to-end QoS provision.

2.1.1 IP mobility and portability/nomadic use

Generally we can distinguish between two types of mobility:
e Terminal mobility: A mobile terminal can move around the network without
disrupting the service;
e Personal mobility: A user can move to different terminals and networks
and still be connected;



Terminal mobility requires a wireless connection, while person mobility can be
implemented without necessarily having wireless connections. What is available
now on the Internet could be called person mobility or portability; one can move
to different places connect to the Internet and check e-mails, etc. Through their
advanced services, mobile operators are attempting to provide terminal mobility.

Mobility can be implemented at different levels:
o Atlink layer
e At application layer
o AtIP layer

When it comes to e-mail application the mobility (nomadic use) is implemented at
the application level. This type of mobility is highly relevant for the VolP. The
VoIP service can be offered like e-mail, i.e., such that the only precondition for
service accessibility is availability of an IP connection. Here it is extremely
complex to determine the location of the caller, which creates regulatory
problems for emergency calls, discussed below.

2.2 Development of broadband

Broadband is a precondition for the success of high quality VolP services and
real complementarity and competitiveness with regular telephony. The
development of information and communication technologies in recent decades
has been primarily dominated by three main paradigms:

1) Development and deployment of efficient technologies for data
communication; here the Internet Protocol (IP) has proven its dominance;

2) The integration of different services in one and the same network, driven by
the fact that operation and maintenance of different dedicated networks for
different services is not optimal based on techno-economic assessment; and
3) Emergence of different mobile and wireless networks, driven by the need for
mobility, flexibility and short time to market.

Broadband was developed initially within the first paradigm and was an answer to
the demand at the consumer side for high speed connections, primarily for
improved quality access to the Internet. The development tendency, which we
are witnessing now and which is likely to continue in the future is that the
broadband development expands in scope and more and more is a part of the
two other paradigms. Broadband infrastructures offer, Internet access, other
known services like regular telephony and TV/video distribution, as well as
possibilities for new services like the intelligent/smart home services.
Developments in mobile and wireless networks are also to a high degree
influenced by broadband development, both when it comes to the mobile 2G and
3G and the development within the wireless technologies like WiFi and WiMAX.

Developments in the wireless networks are especially important as they can be
seen as competitive as well as complementary to fixed broadband. The
possibility for leapfrogging to mobile access to Internet services is a potential



major opportunity for less developed regions. Here development of a fixed
public service telephone network (PSTN) is no longer a precondition for public
voice services. Any IP networks, including networks based on WiFi and WiMAX,
can be used to offer Voice service.

2.3 VolP technology

2.3.1 POTS versus VolP

The POTS (Plain Old Telephony Services) network is a dedicated network,
which is optimized for voice communication. Because of the deployed
technology and the way POTS services have historically been organized, a
centralized structure has been implemented to offer POTS. Two separate
networks are deployed in parallel in order to establish a network connection and
to transmit services between point A and B, the so called transport and
signaling/control layers. Consequently, service creation and provision require
access to both the control/signaling layer and the transport layer of the network,
which in turn requires access to the whole telecom infrastructure. Even though
interconnection to the POTS networks is possible, there are still large entry
barriers for newcomers to offer services in the POTS networks. The
precondition for service provision in POTS is access to all infrastructure and
services development platforms, which requires huge investments.

For a long time, POTS was seen as a natural monopoly. In the new regulatory
paradigm, it is generally accepted that the networks must be opened up for
competition through unbundling and interconnection regulation. However, within
the traditional telecom paradigm, competition will at best exist between a few
actors in an oligopolistic market. The central reason for this has its roots in the
technological architecture of infrastructure and service development platforms.

Using VolP has gradually changed this situation and through the convergence
process has opened up new conditions for service development. Using VoIP
technology and the general Internet as backbone, new providers can offer
competitive prices, particularly for long distance and for international calls. The
transmission of the service over long distances within Internet is much cheaper
than keeping the service within POTS with its distance-related cost structure
and interconnection pricing schemes. The entry barriers for these service
providers are lower and the number of them is increasing, contributing to the
overall competition in the public voice market.

2.3.2 VoIP scenarios

VoIP can be offered in the IP access as well as core networks. In the core
networks, the VolP is used as a circuit emulation technology to transport PCM



channels in the backbone network. In the following, three different scenarios of
the implementation of VolP are described with regard to market entry barriers:

v" Pure Internet based (computer to computer): In this implementation
scenario, the entry barriers are very low. The only requirement is to have
compatible VolP software on two computers to be able to talk to each other.
These types of services are the oldest ones and their quality has been
improved due to improvements in the VoIP algorithms and due to the
increase in capacity of the Internet and improved access technologies. There
are several providers of these services, which are in competition with each
other and with the traditional telecom operators.

v Internet based with the possibility for PSTN interconnection: In this case, the
entry barriers differ depending on the extent and scope of the networks. One
of the main parameters in this implementation scenario is the structure of the
networks and the number and location of PSTN gateways. To be able to
compete with traditional PSTN it is necessary to route the voice traffic as far
as possible within the Internet backbone and to put the PSTN gateways as
close to the end-users as possible, or to place the gateways in locations with
the best tariff structure. In several of the current implementations, only one
gateway is used and the gateway is located in a country where the best
international tariffs can be negotiated.

v" VolIP in private IP networks: This includes VolP services in the corporate
networks and lately in city networks and other networks established by user
groups like housing associations, etc. This requires the establishment and
maintenance of dedicated services with dedicated terminals. The users in
these networks need, furthermore, to communicate with the PSTN networks
and, therefore, at least one PSTN gateway is necessary. Depending on the
extent of the networks, the VolIP service providers are totally or partly in
direct competition with traditional telecom.

The first scenario is generally not accepted as equivalent to regular telephony,
while the two other scenarios can be considered as roughly equivalent to regular
telephony (e.g. the EU term is: Public Available Telephony Services). There are,
however, major characteristics connected to these services, which present
challenges to the market players in making these services true equivalents to
regular telephony services. Another important aspect is the regulatory
implications of specific parameters connected to VolP services, which has been a
subject for detailed debates in the US and Europe (at EU and national levels). In
the following subsection these technological parameters are identified and their
regulatory implications are examined
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2.4 Technological parameters with regulatory
implications

2.4.1 IP infrastructure development

The availability of IP infrastructures is a precondition for the provision of VoIP
services. The development of IP infrastructures is both a market and a
regulatory challenge. The design of an efficient regulatory regime can help
development of IP infrastructures and their extension to less served areas.
Efficient regulatory design will enable access to legacy PSTN and cable TV
networks for the provision of IP connectivity. When it comes to rural and less
served areas the new wireless technologies play an important role, where a
combination of wireless infrastructures and VolP service can enable a more
efficient development of all communications services, including basic voice
services.

2.4.2 QoS

With POTS, there are detailed recommendations on QoS from the ITU. In
managed VolIP services it is possible to provide measurable QoS. But this is
more difficult in best effort services However, in both cases regulatory measures
may be necessary. Another important issue is the facility based operators
willingness to offer access to QoS provision to non-facility based operators. For
example, a major debate in Europe and other regions is the lack of QoS provision
in the wholesale Bit stream access products offered by the PSTN incumbents.

2.4.3 Numbering

For a long time to come the VoIP services will co-exist with the POTS. The
success of VolIP will depend on its access to the national E.164 number plans.
Any regulatory obstacles in accessing numbers can impede or slow VoIP
development. One model is to assign a new number series for VoIP services. But
this will create confusion at the consumer side on the character of these new
numbers, e.g., on the cost of calling to these new numbers. Another negative
aspect of this model is that it goes against technology neutrality in the regulation
of VoIP services. The ideal model would be to assign numbers similar to the
current PSTN numbers and to require number portability, so people are not
forced to change their phone numbers when they want to change to a
competitive offering VolP services.

2.4.4 Emergency call and positioning

The possibility to perform emergency calls and to route the call to the nearest
authority , (fire department, police, hospitals, etc.) has been defined as a core
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element of Public Available Telephony Services in Europe?. Similar requirements
are part of regulation in other countries. Also location information becomes more
and more a requirement posed both for fixed and mobile telephony. In VoIP it is
possible to maintain the positioning and routing information for emergency calls.
However this requires use of VolP services from fixed locations. But, one of the
promising characteristics of VoIP services is nomadic use. In nomadic use, at the
current level of technological development , the position information cannot be
connected to the emergency call. This is a challenge both to the market players
and to the regulatory framework.

2.4.5 Power supply: In-line powering of terminals

Basic telephony service continues to work in case of electricity power failure. The
current VolP services/terminals are dependent on a functioning power supply. It
is foreseeable that putting strong emphasis on in-line powering of terminals could
put an enormous burden on the VolP operators and slow development. A
possible solution here with regard to emergency services could be to put the
disaster/emergency requirements on mobile networks as well.

2.4.6 Interconnection to legacy networks

Interconnection to the legacy PSTN networks is essential for the success of VoIP
services. This interconnection is implemented by using gateways and contractual
agreements between VolIP providers and PSTN operators. Fair and non-
discriminatory conditions for interconnection is a precondition for successful
development of VolIP.

2.4.7 Interoperability & Standardization

Different standards are used to establish VolIP services; SIP, H323, .... Itis
important to establish interoperability between these standards. The
interoperability may be implemented at the technology or market levels. Also new
numbering schemes like global Dialing System and ENUM may require
standardization and interoperability. If the market players cannot find solutions for
interoperability, regulatory measures may be necessary.

2.4.8 Security and consumer protection

In regular telephony services the security and consumer protection standards
have been defined and are generally found adequate. With regard to VolP
services there is no one-to-one relation between the service and the physical
infrastructure. VoIP is just another IP service conveyed in the IP networks and
anyone with access to the network can tap the signal and actively damage the
integrity of the message and the signal. To assure privacy the VolP provider can

? For more detailed outline of teh European discussin se, e.g., ‘Communication staff working
document on the treatment of Voice over Internet Protocol (VolP) under the EU regulatory
framework, Brussels, June, 2004
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implement end-to-end encryption, which is not 100% secure but can establish
security levels comparable to those of regular telephony. The encryption will on
the other hand prevent the authorities from lawfully tapping the VoIP signal.
Different models for a solution to this can be found. But the most future safe
solution will connect this type of security issue to IP connections generally, and
VolIP will then be a treated as a sub-set of the general solution.

2.4.9 Managed versus best effort VolP provisions

This is connected to the QoS discussion. The important thing is the transparency
with regard to the quality of services provided. A best effort service provider has
no means to guaranty QoS at the network level. It can offer easy nomadic use or
favorable pricing and by that differentiate its services and attract consumers.
However, it is important for the consumers to have knowledge about the different
QoS provided.

2.4.10 VoIP Peering

Today, the most widely deployed business model is that of a VoIP service
provider that offers free telephony services to its own subscribers and charges
the customers for interconnection to the PSTN. A connection between
subscribers of two different VolP operators generally goes through PSTN.
However several peering initiatives between VoIP operators have been
introduced, effectively bypassing the PSTN operator. The same issue is relevant
for professional users, where VoIP service is established within the cooperative
network and any connection to sub contractors etc. goes through PSTN. In
addition, peering agreements between cooperate networks can be an efficient
and cost saving solution.

3. IP Convergence: Market and Services Developments

The process of convergence of communication functions and services using IP
has been underway since even before the Internet was recognized as a public
“network of networks”. During 2004, major implications of IP convergence for
services and markets were marked in several areas. The rapid growth of VolP
was just one that must be seen in context with several others. The rollout of
“triple play” service offerings (telephony, TV and web & e-mail access) by major
operators in some countries as new broadband service packages was an equally
significant step demonstrating that services are getting closer to taking
advantage of the technological potential of IP. The rapid growth in search engine
operations, business applications and online shopping in some countries
demonstrate the increasing adoption of converged services to improve the
efficiency and productivity of user activity.

With the unbundling of services from infrastructure facilities, the control and
innovation in applications continues to shift from the telecom operator at the
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center of the network into servers and terminals at the network ends. These
developments are providing the stimulus to demand for services that justifies
investment in increased rollout of broadband capability. Although one might
question the relevance to developing countries of this evolution in lucrative
markets in developed countries, it is already apparent that converged services
packages may offer many people in developing countries a better value
proposition and lower priced access to basic voice communication service than
the traditional model of fixed network extensions for traditional telephone service.
Moreover, it provides new opportunities for extending network access in many
rural areas in an economically sustainable manner. But this does require new
approaches for infrastructure expansion and new business models for service
provision.

Although mobile market growth is slowing in developed countries as markets
begin to saturate, in most developing countries market saturation has a long way
to go and growth rates are high. In 2004 China had the most mobile users in the
world (almost 20%), and India had the highest subscriber growth rate (almost
80%). Services convergence on mobile networks is a few steps behind fixed
network convergence, slowed significantly by the infamous 3G auctions in
Europe, but is moving in the same direction, now led by South Korea and Japan.
The process of unbundling services from mobile network infrastructure facilities
has begun with Scandinavia leading the way facilitating MVNOs leasing network
capacity from mobile license holders and actively looking for new forms of
content. Applications of WiFi and Wi Max are not only reducing network access
costs, particularly in rural areas, but also providing a bridge for converging fixed
and mobile networks and services. Although prepaid mobile has been an
enormous success in permitting an extension of basic voice service to the poor in
rural areas in many countries, an economically sustainable transition path to
converged services is not yet seen.

3.1 Rapid erosion of market and service distinctions

As the developments outlined above suggest, the implications of IP convergence
for services and markets are just beginning to unfold. Recent VolP developments
provide one illustration. The range of services and the diversity of traffic being
carried using IP are constantly increasing. What were once distinct networks
carrying distinct services, each with its own protocol, are now uniformly carried
over IP networks. While there are still distinct networks, often required by license
conditions and regulations imposed before IP became significant in telecom
network development, the applications and services are increasingly available on
multiple networks. The selection of that network usually depends on where
customers are when they access an application or service, the nature of their use
and decisions they have made about service providers.

There is by now a well-established pattern of innovation associated with
applications and services on IP networks, characterised by new features, new
functionality and new sources of revenue. Where truly mass markets exist, or can
be developed, unit costs are being driven down, rapidly expanding markets as
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devices and services become more affordable. The distinctions between
applications and services are becoming increasingly unclear in the market,
calling into question the relevance of older distinctions in licenses and regulations
between services and applications and among traditional classifications of
service. For example, public voice communication provided by incumbent
telecom operators using IP is a service, but when provided by an ISP as part of
an Internet access service, it is just one of several applications. Some
applications/services are merely downloaded; some are peer-to-peer
arrangements; others require access to a central service. Fewer now require
access to a dedicated network. Examples include instant messaging and VoIP
software, such as Skype using peer-to-peer connections.® There is a tendency
for many users to migrate to the networks with the lowest unit costs, the most
users and the richest functionality.

Convergence can be delivered in a device, where a service is accessed using
several modes and interfaces, running on a range of wired and wireless
networks. Some consumer electronic devices already have an IP capability. For
example, games consoles with Wi-Fi and Ethernet interfaces allow participation
in games with other players and sound cards. These provide the components for
voice conversations with friends and fellow players unrelated to any gaming. An
increasing range off Personal Digital Assistants (PDAs) and music devices can
also access services over IP using a radio interface or fixed docking station.

The traditional technical distinctions between networks and services also are
being rapidly eroded in many markets where substitutability increasingly occurs
between fixed, cellular and limited mobility. While it is clear that in many well
populated areas the core network will be optical fibre cables, the rest of the
network will be a mixture of fibre, copper and radio (both terrestrial and satellite),
depending on the population density, the topography, the richness of the services
and the business models for marketing them. However, the clear trend is toward
everything being carried over IP (EolP). In Japan and Korea the framework for
this planned development is the “ubiquitous network society”, in which users will
have access to a range of services over wired and wireless, fixed and mobile
networks.*

3.2 Changing service characteristics in dynamic markets

The standard public telephone service has been changing and will continue to
change, with voice telephony being provided at different levels of quality - both
reduced and increased - from the quality of service standards for the PSTN. For
many users cellular mobile service already has done that, as its quality of service
differs significantly from that of the PSTN. In some cases cheaper or “free” VoIP
services may be a lower voice quality of service than the PSTN, often
comparable with GSM and CDMA. The service may only be available if the

® http://www.skype.com/
* ITU Ubiquitous Network Societies Workshop, Geneva, April 2005.
http://www.itu.int/osg/spu/ni/ubiquitous/
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individual is logged on to a server. However, there is also increased functionality,
notably access to the service from distant locations and information about the
profile and availability of other users of the system, such as “buddy lists”. Users
increasingly are able to make choices and trade-offs among price, different
dimensions of quality and functionality.

In the current dynamic technological and market environment, there is no firm or
stable definition of VoIP or IP telephony. The ITU has consciously avoided the
issue. There is no definition that is sufficiently precise to be adopted in legislation.
Indeed, it is hard for operators to provide a sufficiently precise description to meet
the requirements of accurate advertising. Moreover it is not helpful to develop a
definition, given the increasing diversity of offers and continuing innovation and
packaging of services.

Telephone numbers can now be detached from the physical apparatus of the
local loop, as it is possible to obtain “secondary numbers”. Someone from Milano
but living in Brussels can obtain a number in their home city so that family and
friends living in Italy can call very cheaply. Others may want a number in Milano
for reasons of business, prestige or fashion. Subscribers to such services have to
provide their own access to the Internet or PSTN, then log onto the server in
order to make or to receive calls. Such access can be achieved in many locations
around the world, sometimes in violation of local regulations.

Global conferencing systems now allow individuals to dial into local nodes and
the conference is held on an IP platform. Large volumes of calls are carried by IP
telephony to remote locations for customer response call centres and business
process outsourcing, increasingly to developing countries in locations where the
infrastructure, services capabilities and regulations permit it.

3.3 Changing market characteristics

National markets for international voice telephony have shown steep price
reductions in recent years. The introduction and increase in competition has
encouraged the adoption of newer and cheaper technologies, leading to more
diverse offers and significantly lower prices. Consequently, international
telephony has become considerably more affordable for consumers. At the same
time it has caused the revenues of operators for long-distance and international
telephony to decline, sometimes quite steeply.’

Unfortunately, many developing countries have failed to follow the examples of
the leading reform countries in making international telephony more affordable
and their operators more efficient. Having failed to liberalize their markets
sufficiently to foster sustainable competition, the sharp price reductions seen
elsewhere have not been delivered. °

® OECD on the Trends in international calling prices in OECD countries. OECD, Paris.
http://www.oecd.org/dataoecd/52/9/23901905.pdf
® World Bank in Competition in international voice communications (Report 27671)
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Declining revenues may affect the viability of both established operators and of
universal service funds. It may also cause financial markets to take an interest
and to reduce share prices, which may delay privatisation; or it may reduce the
future supply of capital for incumbent operators, unless new revenue streams are
generated. This will require new competencies in management and, in some
cases, new managers who are oriented more to the new services and business
models than preserving the old ones.

For large corporations, the solutions to their communication needs are found
most frequently in the adoption of Virtual Private Networks (VPNSs) with a rapid
global adoption of IP-VPNSs. In order to insure against disruption these are
typically split amongst a small number of global and regional suppliers, able to
operate on at least a continental scale. A problem for many developing countries
is the limited presence of the larger market players, their difficult relationships
with incumbent national operators and the almost total absence of meaningful
Service Level Agreements (SLAs). For Small and Medium Sized Enterprises
(SMEs), the common pattern is one of adopting managed services, often
outsourced to specialists. The availability of “secondary” numbers is creating
opportunities for a presence in cities far from the physical location of business.

A number of developing countries have benefited from the new flexibility in
markets as call centre and business process operations can readily be
outsourced by developed country firms to developing country firms in many
industries. But the scope and limitations of such activities are limited by the
network coverage, capabilities and flexibility in the developing countries. Local
WiFi networks are expanding rapidly in most developed and some developing
countries, providing lower cost local access to multiple services over a
broadband connection.

For the individual user it has been a mixture of wired and wireless services, with
wireless growing very quickly. In developed countries, the services are
increasingly bundled, e.g., broadband Internet access with voice telephony,
perhaps also with dozens or hundreds of television channels. However, there are
enormous variations in the adoption within the developed countries that are still
inadequately explained as the market is in an experimental period in the
provision of bundled services packages. There are also secondary services, with
numbers in remote locations, where individuals become their own long-distance
operator. This has significant implications for developing countries in terms of the
large diaspora or ex-patriate populations. Experience with mobile termination and
international roaming markets has shown that mobile termination rates are a
monopoly market almost everywhere, creating very serious problems for efficient
market development and effective regulation.

http://wbln0018.worldbank.org/ict/resources.nsf/a693f575e01ba5f385256b500062af05/369a6c06
24b1cbf985256e47005a20c4/$FILE/InternalDocumentN01027671.pdf
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In developed countries there is only very limited latent demand for voice
telephony as the market is near saturation both geographical (universal access)
and availability of a complete range of voice services. Even in the case of steep
reductions in prices, the volume of calls is unlikely to compensate for lost
revenues, and cannot do so with flat rate pricing models. Thus most operators
will be facing a decline of voice revenues. However, elasticity of demand is
potentially quite high in most developing countries, even with flat-rate pricing.
Opportunities for profitable market development in developing countries, even
among the poor as the prepaid mobile experience has demonstrated, may be
much greater than one might expect, and in some respects greater than those in
many developed countries.

3.4 Implications for regulation

The rapid rate of change in ICT technologies, markets and services being
stimulated by IP convergence is creating two sets of problems for policymakers
and regulators. Many established policies and regulations have become obsolete
and now provide inefficient and increasingly untenable restrictions and barriers to
the development and dissemination of the benefits of IP convergence. VoIP is
one important area where this has become evident. Policymakers and regulators
must fashion a transition path out from under the regulations that may well have
served a useful purpose in the past, but which are barriers to future progress.

The second equally challenging task is to develop an appropriate policy and
regulatory framework that will facilitate the realization of the full benefits of IP
convergence in network and services development and the achievement of public
interest goals. In many countries it will be necessary for policy changes to
provide regulators with the powers, flexibility and tools to implement a transition
path to a new framework of regulation that facilitates new network and services
development based on IP convergence opportunities. Countries that are
facilitating this transition are already seeing significant growth. Countries that are
providing or permitting barriers to the pursuit of IP convergence opportunities —
unfortunately far too many developing countries - are placing themselves at an
increasing disadvantage in both absolute and relative terms, not only with respect
to ICT sector development, but also the productivity and growth of their
economies.

The primary challenges in facilitating IP convergence relate to establishing a
market environment that is open to new networks, new services and new
applications. This involves encouraging rather than resisting the erosion of
barriers and artificial distinctions among technologies, services and markets. It is
necessary to prevent monopoly practices that restrict opportunities and to ensure
that the regulatory process does not become a barrier to participation by new
players who will help drive market development. To do this in a dynamic market
capable of continuing innovation, regulators will need powers that give them
flexibility to match regulatory standards and tools to a changing market
environment, including the option to forbear from regulation where market
circumstances justify.
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Where countries have competition laws, they should be fully applied to the ICT
sector, including the telecom industry. However, many developing and emerging
economies do not have well established national competition authorities. Even in
developed countries, the application of competition law to areas of high
technology is neither simple nor expeditious.” This suggests that increased
powers for telecom regulators may be a more effective solution.

Traditional regulatory issues that will remain high priorities in the convergence
transition environment include:
e provision of numbering resources (in existing or new ranges)
e portability of numbers, names and addresses
e provision of reasonable wholesale service offers, and reference
interconnection offers by infrastructure operators with monopoly power
over access to customer groups
e price regulation over monopoly services, including network access for
some users and mobile termination
e universal access and the conditions for maximizing network infrastructure
and services development.

For the police and the security agencies, there is the important matter of what
must replace traditional wire-tapping in an IP converged environment. This is an
issue that cannot be effectively resolved by attempts to block the spread of IP
convergence as it has already been diffused sufficiently throughout the global
telecom/based Internet. This will require a rigorous examination of options and
implications that may well lead to the establishment of agreed special standards
and protocols for which national telecom regulators may be the principle
implementing agencies. However, the issue must first be examined at the policy
level where the appropriate policy directions to regulations will be determined.

4. Toward a Convergence Regulatory Paradigm for
Crafting Transition Strategies

The main developments can be presented as generic regulatory/policy issues,
recognizing that each country will need to adapt its responses to IP convergence,
of which VoIP is an important part, to the particular circumstances of that country.
Each country will need to craft a transition strategy for implementing necessary
changes, and the telecom regulator will be the principal vehicle for driving the
implementation programme.

As a new technology that provides a major threat to traditional telecom network
design and operation, service offerings, business models, policies and
regulations, IP convergence places the established institutional structure of the
sector under major strain. Although the need to adapt is recognized by all
parties, there will be active resistance against losing privileged and beneficial

" http:/iwww.jhtl.org/publications.html
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positions in the market, not only by incumbent telecom operators, but also by
others with favourable license privileges or protections. Attempts to influence the
policy and regulatory transition program through political influence, monopoly
power and/ or judicial delay can be expected, and steps must be taken to
ameliorate these negative effects.

This will be especially difficult in developing countries that generally do not yet
have a mature and accepted structure of telecom regulation that is, 1)
independent from special interest political intervention and the incumbent’s
monopoly power; and 2) supported by a judicial review process that respects the
regulator’s professional judgement on substantive issues. In many countries
there will be an overwhelming temptation to determine the path of adaptation on
important regulatory issues by expedient short-term political, economic or
bureaucratic interests, rather than informed independent analysis of the national
public interest. To the extent this happens, it will slow the process of adjustment
at significant cost to economic and social development, and make the transition
process more difficult and costly, restricting growth both in the sector and the
wider economy.

A major task for progressive regulators will be to take a lead role in educating
policymakers, communication ministries, departments, judges and politicians
about the transition issues, especially the enormous benefits and opportunities
provided by IP convergence as a catalyst for expanded network infrastructure
and services development on a large scale.

IP convergence doesn’t change the basic purposes and objectives of regulation.
However, as has been demonstrated above, it does change the structure of
telecom services and markets quite fundamentally, and therefore the most
appropriate standards and tools needed for effective regulation. It also changes
the information required by regulators and other participants in the regulatory
process in order to analyze the issues and reach informed defensible decisions.

5. Conclusion

It is clear from the evidence and analysis presented here that VolIP brings all the
major issues of IP and ICT convergence to a head. There are no unique VolP
issues that stand dramatically apart from the generic issues raised by IP
convergence, which must be examined with a view to designing and
implementing an appropriate policy and regulatory model for the convergence
environment. The sensitivity of the VoIP issues arises because traditional
sources of public voice revenue for dominant incumbent operators are coming
under threat. Resisting convergence and attempting to preserve historic
privileges can, and will be done in some countries, but only temporarily and at
great cost to their national ICT sector and economies. The sooner that operators,
service providers, policymakers and regulators develop and implement their new
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“business models” for the convergence environment, the greater will be the
benefits for the ICT sector and future economic growth.

National telecom regulators will play an important role in facilitating, and in some
cases leading the transition process to the new converged ICT information
infrastructure. This role cannot be confined only to the task of resolving the
range of issues outlined above. Success will require a major effort to educate the
key players who influence policy and regulation. It will require a strategy for
managing the transition process, involving prioritizing the regulatory transition
issues in light of the circumstances in each specific country, and developing
plans and procedures for the effective implementation of the new policies and
regulations.

If telecom regulation is to be fully effective in driving the transition to a productive
IP convergence environment, the highest priorities for attention are,

1) to fully integrate economic planning, policy development and regulation
around a rapidly converging ICT sector.

2) to establish a credible policy/regulatory structure.

3) to recognize the new horizontal structure of telecom markets in the new IP
convergence environment, and fully exploit the benefits from greater
participation and competition in the industry by appropriate policy and
regulatory changes.

4) to consider modifying methods of universal access subsidy, which in
many countries are not producing demonstrable benefits, to more effective
methods appropriate for a convergence environment that fosters
participation by a diversity of players.

VoIP and IP convergence can be seen as a threat to the established order, or an

opportunity to prepare the ground for economic growth in information economies.
The future lies with those who see it as an opportunity and act upon it.
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