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FOREWORD

This report was prepared in the context of the OECD’s work on the policy implica-
tions of the convergence between communications technologies, specifically between
telecommunications and broadcasting. The report was discussed at a draft stage by the
- Telecommunications and Information Services Policy (TISP) Working Party and by a
seminar convened on February 11-12 1991 which was attended by representatives from
the public and private sectors. The Committee for Information, Computer and Communi-
cations Policy (ICCP) recommended that the report should be made available to the
public at its meeting in October 16-18 1991. It is published on the responsibility of the
Secretary-General.

The report was drafted by Dr. Tim Kelly of the OECD’s Science, Technology and
Industry Directorate. The author is grateful to those representatives of national govern-
ments who responded to the postal questionnaires used to compile the Annex to this
report, and to other members of the Directorate for their helpful comments and support.
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SUMMARY

The three strands of the information industry — computing, communications and
broadcasting — have evolved historically as separate sectors. But conventionally under-
stood boundaries between them are now blurring as these sectors mature. The technical
convergence between computing and telecommunications is well-documented and, even
if the process is taking longer than expected, it has already been widely anticipated
through structural changes in policy administration and corporate organisation.

~ The convergence between telecommunications and broadcasting is less well-pub-
licised but will have far-reaching implications. The boundaries between the two are
largely artificial, since they are delineated by regulation rather than by the technology
itself. As a result it is policy-makers who have the power to define or foreclose emerging
‘market opportunities.

The first half of this report considers the evidence for convergence. It is argued here
that convergence is taking place through three main processes — technical, functional and
corporate convergence. In Chapter two, technical progress in storing, processing, commu-
nicating and displaying information in a digital form is examined. The progress of
digitisation first in computing, latterly in telecommunications and now in the broadcast-
ing sector, is traced through product and service evolution. It is clear that once digital
information flow is possible between the communications media and terminal equ1pment
of each industry, it will no longer be relevant to treat them as separate sectors.

Chapter three looks at functional convergence. Functional convergence in this sense
means the development of new ‘‘hybrid’’ services such as data broadcasting or audiotex;
new ways of using existing services such as telesales or junk fax; and a shift in public
attitudes as to the functions of broadcasting and telecommunications. The convention that
broadcasting is used exclusively for education and entertainment while telecommunica-
_tions is used for business and social purposes no longer holds true. The technical
capabilities offered by future networks, based around the use of fibre optic technology,
demand an increasing integration of voice, text, data and i 1mage if they are to be used to
their full potential.

Technological change has also affected the way in which services are sold and by
whom. Differing corporate strategies towards the integration of telecommunications and
broadcasting are examined in Chapter four. Service operators in broadcasting have
traditionally been funded by indirect means such as advertising, license fee collection or
direct government subsidy, whereas telecommunications operators have charged the
customer directly for the services consumed. In fact both types of organisation now draw
their revenues from a wider base of funding sources. Corporate convergence is more
likely, however, to come from equipment manufacturers rather than service providers.



Policy proposals for the vregulation of networks and services under ‘‘convergence’’

1. Restrictions on cross-provision should be stnctly limited to firms with an actual or potential dominant
market position.

2. Restrictions on cross-ownership should only be considered for acquisitions by firms w1th an existing -
dominant market position.-

3. Network sharing should be promoted where it creates new services or prov1des new investment which
would not otherwise exist.

4, Sharing of network facilities and support services should be actively encouraged where it leads. to
reduced costs and greater environmental efficiency.

5. Policy-makers should not attempt to specify a minimum viable scale for market players.
6. Regulators should move towards a market mechanism for allocating the civil radio frequency spectrum.

7. Licences for carriers and service providers should not specify what technblogy or mode of delivery
should be used.

8. Regulators should be principally concerned with issues of access to, and interconnection of, networks
and services.

Note: For more information, see Chapter seven.

They have more to gain from the ‘development of new markets, notably for high-
definition television (HDTV).

In Chapters five and six, some of the policy implications of convergence are
examined, beginning with the future evolution of public networks. It is argued that there
has actually been a divergence rather than a convergence at the level of networks as new
technologies, based on radio or satellite transmission, have come to challenge fixed link
networks. In consequence, it is not so necessary for regulators to keep telecommunica-
tions and broadcasting networks structurally separated. Indeed, there are strong argu-
ments in favour of allowing network sharing on the grounds of technical and environ-
mental efficiency.

In Chapter six, the future of service regulation is examined with particular focus on
the question of economies of scale and scope, regulatory regimes, access to and intercon-
nection of networks, and the licensing of ‘‘converged’’ carriers and service providers. It
is argued that there are few remaining reasons to favour the continuing separation of
telecommunications and broadcasting services. There is no real pressure from service
providers at present to allow cross-sectoral provision of services, but equally, there is no
compelling reason to disallow it. It is argued that regulators should seek a new role in
policing access to, and interconnection of, public networks. Some of the policy proposals
taken from the conclusions drawn in Chapter seven are summarised below.
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Chapter one

INTRODUCTION

1.1 The economics of information

It is fashionable to talk about the ‘‘information industry’’ as the leading growth
sector of the advanced industrial economy. In terms of conventional economics, informa-
tion is the ultimate consumer good with no obvious limits to the level of supply and
demand. The consumer is unlikely to'need more than a small number of durable goods
such as fridges, washing machines and cars, and has a satiable appetite for services such
as travel, banking, shopping or eating out. By contrast, it is difficult to assign a theoreti-
cal ceiling to the amount of information that can be consumed, except perhaps for the
time taken to consume it.

But here is the catch — information for consumer advantage quickly loses its
economic value as it passes from the private to the public domain. In general terms, the
unit value of information declines as its volume increases, as its timeliness is dissipated,
if its quahty is questioned, and as its uniqueness is generalised. Furthermore, information
only gains real value when it is targeted. Unsolicited information, or information out of
context remains as mere data. If a seam of information is to be mined economically, it
needs to be extracted, processed, refined and delivered quickly to the customer as if it
were a precious metal rather than a commodity product. ' '

It is possible to subdivide the information industry in a number of different ways
according to the content of the information or the way in which it is treated. The
conception of the information industry developed in this paper is shown in Figure 1.1. At
its core are the three sectors of broadcasting, communications and computing. These
depend on a number of different hardware devices, some of which are commonplace such
as the television (TV), the telephone or the personal computer; but many are highly
specialised to the needs of different businesses. The services upon which each sector
depend cover the “‘culture’” industry of entertainment and education; the ‘‘communica-
tions’’ industry of inter-personal messaging; and the ‘‘software’’ industry of computing
applications. From a wider perspective, the information industry might be viewed in
terms of concentric circles of busmesses and professions that use information to a greater
or lesser degree.

This segmentation relates both to the content of the information and the way it is
handled. Broadcasting is characterised by one-to-many transmission of information,
communications is conventionally one-to-one interaction while computing generally
involves giving individual access to multiple information sources, either stored locally or
" on distant computers (many-to-one). Such distinctions are easier to make from an intel-
lectual or conceptual point of view than from a practical standpoint..Indeed, the difficulty

11
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of such arbitrary line drawing is the principal theme of this report. The report is
concerned with the ‘‘convergence’’ between the different parts of the information indus-
try, especially between the two communications technologles of broadcasting and
telecommunications. :

1.2 The concept of ‘‘convergence’’

The term ‘‘convergence’’ has become something of a buzzword in the information
industry: the currency of which is high on concept, but low on content. Convergence is
defined here as the blurring of technical and regulatory boundaries between sectors of the
economy. In the context of this report, the convergence between telecommunications and
broadcasting is viewed as occurring at three levels: networks, services and corporate
organisation (see Figure 1.2.).

— At the level of networks, convergence may imply ‘‘sharing’’ of resources such as
switches, concentrators, satellites, cable, interfaces, ducts or poles. Convergence
may also imply ‘“‘competing’’ where resources are finite, such as the civil fre-
quency spectrum or slots in geo-stationary orbit. Ultimately, convergence may
also lead to an ‘‘integration’’ of networks; if not an integration of network
providers. :

— At the level of service provision, convergence is used to describe both the
emergence of new ‘‘hybrid’’ series such as datacasting or video- conferencing;
and the use of ex1st1ng services in new ways, such as telesales, junk fax or
audiotex.

— At the level of corporate organisation, convergence may mean cross- ownership
of broadcastmg and telecommunications facilities by the same parent company, or
cross-provision of services by the same company. More common than either of

Figure 1.2. The concept of ‘‘convergence’’

Service provision

Cross-ownership?

- Cross-provision?

Level Telecommunications Convergence Broadcasting
Networks Copper . Network sharing? Terrestrial
) Fibre Network integration? Satellite
Cable Video dial-tone? Microwave
Mobile Video-cassette rental/sale
Satellite
Microwave
- Services (Switched) Video-conferencing? (Non-switched)
Voice Datacasting? Radio/TV
Data Narrowcasting? Programming
Image Video dial-tone? "Scheduling
(One-to-one) Interactive services? Transmission
‘ (one-to-many)
Corporate Hardware manufacture Dual manufacture? Hardware manufacture

Service provision
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these is the practice of dual manufacture of equipment for both the communica-
tions and the consumer electronics industries.

At each of the three levels there are important regulatory questions raised, especially
in the area of competition policy. While the principle of promoting competition is
- supported, in the abstract, in all OECD countries, there is a general recognltlon of the
need for safeguards, for instance to protect the notion of universal service, to promote
technical efficiency or to reign back the market power of former monopolies. In this
particular case, there is the added problem of sectors which are unequal in size (the
telecommunications industry is far larger than the broadcasting industry) and which have
distinct traditions of regulation (carrier-regulated for telecommumcatlons content-
regulated for broadcastlng)

1.3 Structure of the report

‘This report has been written in two halves following the structure outlined above.
The first half (Chapters two to four) examines the evidence for convergence in OECD
countries both in terms of the existing situation and the technical pointers to future
developments. The second half (Chapters five and six) analyses the policy implications in
terms of a series of issues which policy-makers will need to confront over the coming
decade.

In Chapter two, the technical basis for network convergence is considered. It is
argued that the technical rationale for dlfferentlatmg between the sectors is weaker than
ever in that they increasingly treat information in a digital electronic form and because
the infrastructure of transmission — cable, satellite, frequency modulation — is generic.

In Chapter three, the report looks at the content of the information in terms of the
emergence of new services (service convergence) and new ways of using existing ser-
vices (functional convergence). There are strong historical reasons why the businesses of
broadcasting and telecommunications should have grown up separately but increasingly
there are new hybrid services emerging such as datacasting, narrowcasting, chat lines or
telesales which know no such history and which straddle sectoral boundaries.

In Chapter four, the evidence for convergence is examined at the level of corporate
organisation. At present, there are relatively few companies engaged in both types of
activity but this lack reflects, in part, the regulatory restrictions in operation in certain
OECD countries. Cross-ownership and cross-provision may be expected to increase in
the future if, as expected, synergies between telecommunications and broadcasting
become more apparent. ‘ '

Chapter five of the report opens the section on the policy implications of conver-
gence with an examination of the future of public networks. Even if convergence seems
far away as a commercial reality, decisions about network investment and network
architectures need to be made now. In the past, the debate has centred on the question of
how to cost-justify the deployment of ‘‘fibre to the home’’, in other words the deploy-
ment of fibre in local distribution networks. Increasingly it is being recognised that ‘‘fibre
close to the home’’ is sufficient to provide most of the services subscribers may need.
Such a network configuration can be provided equally well by either public telecommuni-
cations operators (PTOs) or cable TV (CATYV) operators. Nor is fibre the only solution, as
the rapid growth of radio and satellite-based technologies has shown.

14



Chapter six of the report analyses the argument that there is a need for ground rules
to govern the development of service competition, especially where different service
providers are competing for finite spectrum or for access to the public network. There is
general agreement that if there is to be further liberalisation of inter-sectoral competition,
then it should be on the basis of a ‘‘level playing field’’, but there is little consensus on
how that might be achieved, or even whether it can be achieved through regulation.

Chapter seven presents the conclusions of this report with a focus on highlighting
policy questions. Two main issues are addressed: to what extent should network sharing
be permitted, or indeed encouraged; and what criteria should be applied for the licensing
of network operators and service providers. A number of guiding principles for policy-
makers are proposed. Later work to be conducted under the ‘‘convergence’’ theme will
deal with the issue of appropriate regulatory regimes and whether existing structures are
flexible enough to accommodate the pressures from communications convergence.
OECD countries differ as to whether or not they have a unified regulatory regime‘ for the
information sector and several countries are currently in the process of reviewing the
situation.

The annex to this report presents a country-by-country analysis drawing upon
material presented at a communications convergence seminar held on February 11-12,
1991 at the OECD in Paris and responses to an OECD questionnaire distributed at that
meetmg The country-specific analysis complements the thematlc policy review in the
main body of the report.

15






Chapter two

TECHNICAL TRENDS

2.1 Bits, bytes and broadband

At the heart of the concept of convergence between telecommunication and broad-
casting lies the fact that they are difficult to separate from a technical standpoint.
Information relieved of its content, whether it be a Shakespeare play or a computer
programme, is reduced to mere data. Data relieved of its structure of meaning, whether it
be alphabetical or numeric, is reduced to electronic impulses, sound waves or light
waves. By taking such a reductionist approach to the study of information it is possible to
summarise most of the transactions which characterise telecommunications and broad-
casting services in terms of the transfer of a certain amount of information (stored as
electronic bits) at a certain speed of transmission (bits per second) over a certain time
period (session, or holding time).

, Figure 2.1 puts data storage and data transmission speed on two axes of a graph to

show the characteristics of different message types. These range from a telemetric signal
from a device such as a remote temperature monitor, to file transfer of data contained on
a 12 inch Write Once Read Many times (WORM) computer disc. The former would
typically take less than a tenth of a second to transmit 4 bytes of data even at a primitive
line speed of 1.2 kbit/s. By contrast, the latter would take 33 weeks to transmit
24 x 10° bits of information if it were to operate at the same speed, or 20 minutes
operating at 20 Mbit/s. :

In general terms, the applications in the lower half of the graph (1 x 10! - 3 x 10%) fit
within the domain of traditional telecommunications. This includes voice telephony,
transaction processing, text and data communications. Above this, the demands for data
storage and transmission generally need either a higher bandwidth (e.g. 64 kbit/s and
above) or operate using store-and-forward (e.g. voice mail, photovideotex). Above
3 x 10 most of the apphcatlons listed involve image transfer, broadcasting or computer
data transfer.

2.2 Media paramefers: human or technical?

~ An alternative way of viewing the continuum between the two media of telecommu-
nications and broadcasting is in terms of the amount of data transmitted over a particular
time period, or session. The characteristics of different information services are sum-
marised in Figure 2.2. The two shaded areas represent the traditional terrain of voice
telephony and full-motion colour TV. Voice telephony is optimised for traffic which uses
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Figure 2.1 Transmission times for Informatloh network-based
applications by speed of transport
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a relatively low bandwidth (3 kHz) and a short holding time (three minutes, on average).
By contrast, an action-packed TV programme might transmit data at a much higher
‘bandwidth (6-8 MHz) over several hours. Both rely on transmission and reception taking
‘place in real time and both assume user terminals which are relatively dumb, that is
having no memory storage facilities.

The parameters of the two media are, to some extent, defined by human and
technical limitations. The boundaries of human limitations (upwards and outwards in
" Figure 2.2) are those of hearing, seecing and concentration and may be regarded as
relatively fixed. In some fields of product development, for instance high definition
television (HDTV) incorporating digital stereo, performance quality has already reached
the point at which further improvement would be imperceptible to the average human.
The boundaries of technical limitations (downwards and outwards in Figure 2.2) probably
cannot be specified. Indeed, the limits for what can be achieved are already defined more
by economic than technical constraints. It is, however, possible to recognise ‘‘genera-
tions’” of equipment defined by memory storage (valves, transistors, integrated circuits,
semiconductors, very large scale integration (VLSI) semiconductors) and by transmission
medium (twisted pair, coaxial cable, fibre optic cable).

. As technological change has advanced, there have emerged a number of different
services with overlapping characteristics in terms of channel data rate and circuit holding -
time. Many of these new services rely on a certain amount of terminal intelligence for
store and forward functions and a much higher bandwidth than is available on conven-
tional networks. Thus the trend towards convergence is primarily located towards the -
bottom right-hand side of the graph. Here are found the broadband information services
which are common to advanced telecommunications, high speed data transfer and com-
pressed video transmission. It is in this area where true communications convergence is
likely to take place.

2.3 Product and service evolution

A third way of viewing the convergence issue is in terms of the historical develop-
ment of the industries of computing, telecommunications and broadcasting (Figure 2.3).
The commercial application of a particular product or service is a combination of the
state of technical progress at the time, plus a high degree of chance. Technical history is
full of cul-de-sacs and false turnings, and surprisingly few products which attempt to
optimise the technology of the era turn out to be commercially successful.

The three industries started from different points in history and the development of
incompatible standards has tended to keep them apart. Human institutions of training,
management and administration also reinforce disciplinary barriers. However, there are a
number of technical factors which have counteracted this tradition of separate develop-
ment and which have served as centripetal, converging forces. These include particular
innovations, such as magnetic recording techniques, or successive generations of elec-
tronic components from transistors to VLSI semiconductors.

Perhaps the most significant factor for convergence is the shift from analogue to
digital technology. Despite the fact that computing is the youngest of the three industries,
it is here where the notion of the storage and transmission of information in digital form
was first apparent in the development of the stored programme digital computer in the
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Figure 2.3 Technical evolution of the Information industry, 1820-1990
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late 1940s. Digitisation came to telecommunications in the late 1950s and early 1960s
with the development of pulse code modulation (PCM) techniques, applied first to
transmission and later to switching. The shift from analogue to digital in the telecommu-
nications industry has been evolutionary rather than revolutionary and relatively few
service providers can yet claim to offer an all-digital network. Indeed analogue products
still hold a considerable price advantage over their digital rivals. Nor is digitisation
inevitable; the explosive growth of fax compared to the hesitant progress of electronic
mail shows that technical considerations are often secondary to questions of ease of use,
or commercial advantage. Nevertheless, it is generally recognised that digitisation is
inevitable in the next generation of services and products.

During the 1970s and 1980s a number of products and services have been developed
which utilise the facility of a digital interlink between computing and telecommunica-
tions products. Computer communications had previously been based around master-
slave systems between a host computer and an array of dumb terminals; or based on time-
sharing principles of batch processing. What is new about the current ‘‘networking”
phenomenon is the way in which it permits ‘‘peer-to-peer’’ networking and interactive
working. Developments such as Local and Wide Area Networks (LANs/WANs) have
greatly facilitated file transfer while services such as electronic mail or Value-Added
Network Services (VANS) have exploited the medium of digital electronic communica-
tion to launch new growth markets. However, convergence between computing and
telecommunications at an organisational level has proved to be slower than at a technical
level. Until recently, institutional barriers have kept apart the computing and communica-
tions departments in all but the most forward-looking companies. Nor has the ability to
provide both services been a guarantee for commercial success. However, alliances and
mergers between firms in the two sectors continue as the recently-announced tie-ups
between AT&T and NCR, Fujitsu and ICL demonstrate.

Convergence between telecommunications and computing has been more evident
within firms, using private networks, than between firms using public networks. The
public network providers had pinned their faith on the development of integrated services
digital networks (ISDNs) to recover traffic lost to private networks and to build upon the
business potential of convergence. Narrowband ISDN is designed to extract maximum
performance out of the existing copper-based infrastructure by offering a single interface
to users for voice and data services at speeds of either 56/64 kbit/s (basic access) or
1.5/2.0 Mbit/s (primary access). Public ISDNs are now established in several OECD
countries but the take-up has been slow and it is becoming clear that narrowband ISDN
offers little which is not already available to users on private networks.

The CCITT-defined ISDN offers. little network intelligence and for this reason
attention is shifting to so-called Intelligent Networks (INs) and the potential of broadband
ISDN. This would involve the laying of new networks based on fibre optic cable, but
would provide much higher operating speeds of 155 Mbit/s and above. It would open
many new service possibilities including the merging of video functions with voice and
data. There are a number of trial programmes of integrated broadband networks, notably
under the European Commission’s RACE (Research and development in Advanced
Communications technologies in Europe) programme. Many of these involve laying fibre
direct to the home or to the terminal and aim to integrate interactive (telecommunica-
tions-based) services with distributive (broadcasting) services. However, the economics
of broadband depends crucially on the development of new services which will exploit
the extra bandwidth. The leading candidate of the moment is HDTV.
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- The race to develop a successor to current colour TV technology has been underway
for at least two decades. The Japanese public broadcasting organisation, NHK (Nippon
Hoso Kyokai), working in close co-operation with local manufacturers, provided live
HDTV coverage of the opening and closing cermonies of the Seoul Olympic Games in
1988 to demonstrate its MUSE (Multiple Sub-Nyquist Sampling Encoding) technology
followed later on by daily broadcasts by satellite. The success of the Japanese technology
prompted efforts to get the 1125/60 system (1125 lines per picture/60 Hz field frequency)
adopted as an international standard by the CCIR (International Radio Consultative
Committee of the International Telecommunication Union). This was opposed by the
European Commission. In Europe, the main impetus has come from the manufacturers
Philips (the Netherlands) and Thomson (France) which are the chief contractors for the
EUREKA-95 project and are the driving forces behind the VISION 1250 consortium.
The European system is based on the MAC (Multiple Analogue Components) family of
standards which include D2-Mac (an interim standard used for satellite broadcastmg) and -
which should eventually culminate in HD-MAC. The European system is being sup-
ported by the European Commission which has proposed a memorandum of understand-
ing to provide subsidies for broadcasters in converting to HDTV technology and to
impose a requirement that all satellite dishes and new TV sets with screens above 52 cm
sold after January 1993 must have HDTV capability.

The US response has been somewhat different in that the current plan is for HDTV
to be delivered over-the-air by simultaneous broadcasting (‘‘simulcasting’’) of HDTV -
and conventional signals. In order to achieve this, it is likely that an all-digital transmis-
sion standard will be chosen as opposed to the hybrid analogue digital systems being
proposed in Europe and Japan. A number of different systems are being tested by the
FCC Advisory Committee on Advanced Television Services which has been charged

with delivering raw data and making recommendatlon to the Commlssmn by Septem-
ber 30, 1992.

Despite the high cost for broadcasters and consumers of conversion to HDTV, it
seems unlikely now that there will be a single world standard and that at least three
different standards will co-exist. In the short-term, the prospects are for a prohferatlon of
‘‘black box’’ converters between these incompatible systems.

2.4 Bandwidth eaters and data crunchers

Technical evolution is taking place in a number of seemingly contradictory ways.
On the one hand, there is the emergence of advanced forms of one-to-one telecommuni-
cation service that are intensive in their use of bandwidth, such as colour fax or video-
conferencing. But this is counteracted by new data compression techniques which use
sophisticated software and intelligent terminals to squeeze a higher performance out of
existing networks, such as the delivery of the 10 Mbit/s ethernet local area network
standard over conventional twisted pair telephone lines. In terms of their impact on
convergence, both trends are similar in that they tend to blur the technical boundaries
between telecommunications and broadcasting. However, in terms of their impact on
policy and specifically on network investment strategies, they are radically dlfferent The
two trends are discussed below.
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2.4.1 Broadband or multimedia?

The history of the development of broadband communications services has largely
been a case of technology-push rather than demand-pull. It has long been appreciated that
the technology exists to provide a very high throughput of data using fibre optic cable,
microwave transmission or high-power satellites. The data feed can be delivered right to
the desktop or straight to the home, but the problem then becomes — ‘‘what to do with
it?”’ This problem has three main elements:

— Terminal design for products that can make use of the raw, digital power offered
by fibre. Typical typing speeds can be accommodated by the 300 bit/s offered by
telex terminals and most PCs can only download data at 9.6 kbit/s or less. If these
type of desktop products are to be used with fibre then they would need network
interfaces with much larger and relatively sophisticated memory buffers. Tele-
phones too would have to be substantially redesigned to cope with digital input
and would need to have an independent power source such as rechargeable
batteries as fibre cannot carry an electrical current. Furthermore, the commercial |
advantage of fibre, that it cannot be tapped, becomes a disadvantage if the user

“wants to attach extension phones. In the case of both the PC and the telephone,
terminal redesign would produce a much more costly product without any corre- -
sponding improvement in performance that would be evident to the user. Only for
the TV would the extra bandwidth of fibre be justified and even here it becomes
relevant only if multi-channel high definition television (HDTV), or some degree
of two-way transmission, was envisaged.

— Interface standards need to be agreed before any mass market can develop. Here
a distinction can be drawn between committee-defined standards and proprietary
or de facto industry standards (see Shumate, P., 1989; Simpson, A., 1990). The
former include FDDI (Fibre Distributed Data Interface) and SONET (Synchro-
nous Optical Network) which some analysts reckon will become the standard
fibre optic transmission protocol for local area and wide area networks (LANS/
WANS) respectively. The latter are more numerous and often incompatible. As
yet there are, for example, no generally recognised standards for an optical
network architecture or for an optical user interface. The installation and ‘‘termi-

nation’’ of fibre is a highly-skilled craft and this adds greatly to the cost of fibre |

relative to copper. _

— Lack of services remains the biggest obstacle to fibre to the desktop or home.
There is still a prevailing belief that once the network is available then services
will follow naturally. However, pilot evaluation projects, of which there are now
an increasing number across the globe (see Figure 2.4) have generally failed to
identify an overriding ‘‘must have’’ service which is sufficient to drive demand.
Many broadband services have been tried — including video-telephony, video-
conferencing, video on-demand, database retrieval, electronic newspapers or col-
our fax. Also, under the EC RACE Programme, specific demonstration pro-
grammes have been mounted for applications such as health care, transport
services, flexible and distance learning and the linking of national administrations.
Service evolution is discussed at greater length in Chapter three.

The arguments presented above show that there are relatively few individual ser-

vices or individual terminals that can, at the present time, cost-justify the delivery of fibre
right to the desktop/home. Only if some form of network sharing between services is
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Figure 2.4. Examples of pilot programmes for the installation of fibre to home/desktop

(UK)

Location Carrier/Vendor Dates Comments
Mitaka, Tokyo 'NTT 1984-87 Implementation of INS
(Japan) system for narrowband
ISDN and picture
distribution in suburb
of Tokyo.
Higashi-Ikoma, Nara NTT 1980-84 Hi-OVIS trial - use of
(Japan) fibre in CATV
network.
Heathrow, Florida Bell South with Northern 1988 Telephony, ISDN and
(USA) Telecom CATV; up to
: v 4 000 homes.
Perryopolis, Penn. Bell Atlantic with-Alcatel 1989 Telephony and CATV;
(USA) ’ Network systems up to 100 -homes.
" Cerritos, Calif. GTE Service Corp. 1989 Telephony, CATV and
(USA) AT&T Network Systems, . advanced broadband
GTE Labs and American services; up to
Lightwave Systems Inc. "5 000 homes.
Rimouski, Quebec CONSORTEL (Québec 1988 A joint venture
(Canada) Téléphone plus COGECO) between a telco and a
. ' CATV operator;
7 150 homes.
Biarritz France Télécom 1983 Videotelephony, ISDN
(France) : and picture
distribution.
Berlin DETECON (DBP) 1986-89 Video-conferencing,
(Germany) (1st phase) CATV, data
communications and
video on-demand.
Second phase will
concentrate on business
5 sector.
Sloten, Amsterdam Netherlands PTT with 1991 Fibre-to-the-home trial
(Netherlands) AT&T, Philips and in 100 households.
Amsterdam cable TV
Bishop’s Stortford BT 1990 400 homes and

28 businesses provided
with a range of
services incl. video-
telephony, CATV,
video on-demand and
home-shopping. Two
systems are being
trialled — with a local
switch and a central
exchange switch.

Note: This list is intended to be illustrative rather than complete.

Sources: Bickel et al. (1989), Clery (1990), MPT (1990), Shumate (1989) and Public Network Europe (1991).
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permitted can fibre be considered as potentially economic and even here it would only be
attractive to business users, or new residential subscribers, not to replace existing copper-
based networks. There are, of course, formidable regulatory barriers to network sharing,
as discussed in Chapter five. :

It becomes clear that fibre to the desktop/home is a technological solution to a
problem which does not yet exist. Almost all future communications needs can be met by
~ a hybrid network of fibre close to the desktop/home with a copper (coaxial cable or
twisted pair) feed in the local loop. The local loop itself may also be a hybrid between
different types of architectures (e.g. switched/non-switched, central star/LAN/cable TV/
wireless). In such an arrangement, the fibre backbone could provide the raw, undifferenti-
ated transmission power for any number of different services, while local distribution
networks would be copper or wireless-based, tailored to deliver different services, and
optimised to the needs of those services.

A second trend which is apparent is the move away from centralised towards local
processing. This feature has been evident for many years in computer systems where
older, central mainframe-based architectures have been superseded by departmental,
minicomputer-based networks and latterly by PC-based LANSs. In the telecommunica-
tions industry, the same trend is manifest in the decentralisation of network intelligence
away from the central office exchange to customer premises equlpment such as PBXs
and featurephones. The trend towards local intelligence should, in theory, reduce the
amount of communication necessary by reducing the functions of the central host. In
practice, however, it has only changed the nature of the communication away from
individual commands and transactions towards high-volume file transfer. Again this
architecture may be best served by a hybnd network with a fibre backbone connectmg co-
ax based depanmental clusters or LANs in data communications and twisted pair local
distribution networks in telecommunications. Providing there are adequate switches and/
or gateways, local systems can be optimised to specific functions or machine types with
open standards being implemented on the fibre backbone.

Hybrid fibre/copper networks are also being implemented in cable TV systems.
Cable systems operators are finding that many of their objectives for network modernisa-
tion — such as improved picture quality and reliability, lower maintenance costs, greater
channel bandwidth and eventual HDTV capability — can be realised simply by installing
fibre in the trunk cables up to the head ends (Anderson, L., 1990, p.76-77). The installa-
tion of fibre can be achieved relatively cheaply through “overbuilds” on existing copper
links or through ‘‘blown fibre’’ in pre-laid pipes. Not only does fibre offer a higher
bandwidth than cable, it also reduces the number of amplifiers or repeaters that are
necessary in the network. Cable TV operators argue that hybrid fibre-coax networks
could eventually accommodate more than 100 standard TV channels, or up to four HDTV
channels and a smaller number of conventional channels (CCTA, 1989).

The only areas currently foreseeable where a hybrid fibre/copper network would not
be adequate is for full two-way video or for computational video. The video-conferencing
market is growing in business and educational use, but for most practical purposes one-
way video broadcasting with a two-way voice link is sufficient. For computational video,
or ‘‘multimedia’’, current trends indicate that it will be an ‘‘off-line’’ market utilising
interactive CD-Rom-(Compact Disc Read-Only Memory) storage devices rather than an
‘“‘on-line’” market utilising broadband transmission. Also, it is not yet clear for what
purposes the technology of computational video (the combination of visual and computa-
tional functions) will be used — education, entertainment and games are the leading
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contenders so far. Some, of these questions may be answered by the European
Commission’s RACE programme where there are plans to demonstrate multimedia
applications integrating voice, text, data and image.

'~ 2.4.2 Data compression technology

The development of hybrid networks has been greatly facilitated by progress in data
compression technology which allows service providers and users to squeeze extra
functionality out of existing, copper-based networks. In the telecommunications field,
time-division multiplexing and packet-switching are long-standing examples of data
squeezing technologies. In the broadcasting field, picture compression involves transmit-
ting only those parts of the picture which change between frames. Current progress in
compressing video signals is around 20:1 in experimental transmissions though this is
still some way short of the 180:1 that might be needed to compress an HDTV signal
within the spectrum allocation of a conventional TV channel (Renaud, 1990, p. 13).

Perhaps the best way to illustrate the scale of progress in data compression is by a
series of examples:

— The ISDN (integrated services digital network) standards for dzgmsed voice
originally envisaged an allocation of 64 kbit/s for each voice channel. Technology
now permits up to 8 voice channels operatlng at 8 kbit/s to be squeezed into one
64 kbit/s channel.

— Early studies of video-conferencing anticipated that at least 140 Mbit/s of capac-
ity would be necessary, but it is now becoming possible to provide a lower
quality, but still perfectly acceptable level of video capability at 2 Mbit/s. This is
within the scope of primary rate access as defined in narrowband ISDN.
Futhermore, the availability within the last year of single-chip processors capable
of packing video and audio signals at compression ratios of up to 500:1 promises
further significant breakthroughs, especially in the area of multimedia technology
(Leonard, 1990).

— The standards defined for Group 1 fax in 1968 specified a target of around
20 minutes to transmit an A4 page. Today Group 3 fax, which uses much more
sophisticated data compression and error correction protocols to transmit the same
page is between 20-60 seconds, depending on complexity, on the same analogue
lines. The rate of improvement in G3 fax has closed the gap considerably with G4
fax Wthh is designed to operate over digital, 64 kbit/s lines at 5 seconds per A4
page.

— Local Area Network standards originally needed the full capacity offered by
coaxial cable with lots of repeaters, to operate the 10 Mbit/s ethernet standard.
Over time, technology has progressed sufficiently to allow ethernet to be used
with thin coaxial (‘‘cheapernet’’) and latterly with standard, twisted pair tele-
phone lines. The current technological challenge is to put 100 Mbit/s transmission
speeds over twisted pair. ’

— The transition from low-power to medium-power, and latterly to hlgh-power
satellites, has been accompanied by a corresponding decrease in the size of
antennae from 1.2-1.8 m, to 65-90 cm to 30-45 cm respectively. However, current
trends indicate that medium power satellites such as those operated by SES Astra
are winning the battle for market share because of their early start in the market,
their greater channel capacity and their use of existing broadcast technologies
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(PAL, SECAM, NTSC) rather than ‘‘next generation’’ technologies such as MAC
or MUSE family standards.

These examples are admittedly very mixed, but it is possible to identify a number of
common themes which run through them:

— products and services which attempt to optimise the technology of tomorrow are
often pre-empted by those which merely make the best use of what is available
today; |

— investment in data compression is often more cost-efficient than investment in
new infrastructure;

— evolutionary technologies and those which have an early market start, generally
do better than those based on revolutionary, non-compatible standards which
suffer from delays. ' ‘

These trends also illustrate that the job of technological forecasting becomes much
more complex. In the semiconductor industry over the last twenty years, there has been a
reliable rule of thumb that semiconductor power would double approximately every two
years with a consequent fall in price/performance ratios. This technological dynamic has
also fired the evolution of the computer industry. In the telecommunications service
industry, however, the technological vector could almost be said to be reversing with
advances in data compression technology currently being more potent than the develop-
ment of high bandwidth technologies. Because the added-value in a telecommunications
network lies as much in the cabling and the associated ducting and trenching as in the
equipment which is attached to the cable, it makes sense to squeeze extra functionality
out of the existing network rather than continually to replace it.

2.5 . The mobile revolution

Technological convergence can also lead to technological competition and conflict,
especially where the two sectors of broadcasting and telecommunications compete for the
use of scarce resources. The recent, phenomenal growth of mobile communications
promises to be as pervasive in the telecommunications industry as the PC revolution has
been in the computer industry. The number of subscribers for cellular radio systems in
the OECD countries was close to 11.1 million at the end of 1990 (see Figure 3.3). As
subscribers grow in number, and as the volume of traffic multiplies, there will be
increasing demands from mobilephone operators for a greater allocation of frequency and
for equitable access to fixed link networks (Lewyn & Coy, 1990).

The literature on the convergence theme has traditionally concentrated on ‘‘network
convergence’”, namely the provision of telecommunications and broadcasting services
over the same cabled networks. The emergence of mobile telecommunications modifies
this debate in a number of ways. Firstly, it implies ‘‘airwaves convergence’’ as well as
network convergence. Secondly, it implies a potential dilution of revenues from cable, or
fixed-link telephone services as mobile technology increasingly becomes a substitute for
conventional telephony. Amongst other things, a diminution of revenues may lead public
telecommunications operators to revise their investment strategies for fixed link net-
works, especially in the local loop. Thirdly, the mobile communications revolution brings
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a number of new operators into the market in those countries which have licensed
multiple mobile service operators in competition to PTO services.

These three trends — airwave competition, dilution of revenues and new market
entrants — could easily be described as ‘‘divergence’’ rather than ‘‘convergence’’, but the
question of semantics is of secondary importance. It is necessary to take as broad a view
as possible of the future of the information industry when attempting to identify policy
questions. In terms of technology forecasting, the key question is the extent to which
mobile services will actually compete with fixed link services as well as complementing
them. This issue is the subject of a separate OECD study, but it is convenient here- to
review some of the main technological developments

2.5.1 Cellular radio

The basic principles behind the use of radio for inter-personal communications are
well-established and specific closed user groups — such as emergency services, taxi
services or the military — have long been users of mobile radio services. The provision of
- a mobile telecommunications service open to the general public was, however, delayed
by a number of factors: '

- Sophisticated computer technology is necessary for switching between frequen-
cies and/or between cells and for squeezing as many channels as possible into the
limited frequencies: such technology only became available in the 1970s;

— Frequency availability for cellular radio was limited until the World Administra-
tive Radio Conference (WARC) of the ITU allocated a 25 MHz chunk of radio
spectrum in the 900 MHz band for cellular radio in Europe in addition to space in
the 450 MHz range;

— Microchip and battery technology was, until recently, a limiting factor on the size,
portability, safety and usage time between recharging of mobilephones.

. A commercial analogue cellular radio service, based on the Advanced Mobile Phone
System (AMPS), was introduced in Chicago, USA in 1983 and a variant upon this, Total
Access Communication System (TACS), was introduced in other countries shortly

afterwards. :

In Scandinavia, the Nordic Mobile Telephone (NMT) system has been operatlng
since the early 1980s using the 450 MHz frequency, and latterly 900 MHz. The NMT
consortium was a joint development between four Nordic PTOs and they have had some
success in exporting the system elsewhere in the world, including Switzerland and Spain.
Other European countries have developed their own analogue mobile systems including
the Siemens-based C450 network in Germany and the Radiocom 2000 system in France
which operates at 300 and 450 MHz.

Within Europe it is hoped that the shift to a digital mobile system will be achieved in
the early 1990s with a great deal more unanimity on standards and with the aim of
allowing mobile handsets to ‘‘roam’’ throughout Europe. In 1982, the CEPT (European
Conference of Post and Telecommunications Administrations) established the ‘‘Groupe
Spéciale Mobile’’ (GSM) to study the harmonization of the technical and operatlonal
characteristics of a pan-European digital cellular system at 900 MHz. The current plan is
for a GSM to be introduced in Europe from July 1991 onwards. While a digital system is
undoubtedly more efficient in its use of the spectrum (2-3 times more efficient) and will
offer a higher quality, more secure system, it is clear that it will also be more expensive
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in the short-term. Handsets may well be quite bulky initially until the chip technology
becomes mature and the digital system may have to ‘‘compete’’ for spectrum with -
established analogue services. There is also a genuine question mark over whether
~ existing users will be willing to junk their existing analogue handsets for an unproven
technology. Finally, there is also the question of competition between digital cellular
radio and other emerging radio technologies such as Telepoint and Personal Communica-
tions Networks (PCNs). These are discussed below.

| 2.5.2 Telepoint

Telepoint services, or more accurately 2nd generation cordless telephone services
(CT2), have commenced operations in the UK where four service providers have been
licensed, and are at an advanced planning or pilot stage in other OECD countries.
Telepoint handsets are designed to be cheaper and smaller than cellular telephones and
can be used within 100-200m of a base station, which might be at home or in a public
place such as a railway station or post office. The service has yet to settle on an
international standard though the ‘‘Common Air Interface’” promoted by the Department
of Trade and Industry (DTI) in the UK, and the DECT (Digital European Cordless
Telephone) standard which is being defined by the European Telecommunications Stan-
dards Institute (ETSI) may go some way to solving incompatibility problems. The service
is also crippled by the limiting factor that users can only make outgoing calls, cannot
normally receive incoming calls from public base stations and cannot handover between
base station zones.

The current experience of Telepoint in the UK shows it to be a commercial flop in
comparison to the booming cellular radio market. Agreement on common standards and
the development of new products such as a cordless PBX or a combined pager/telephone
may help to relaunch the service. It may also be used more widely for in-company
networks, but ultimately Telepoint should probably be regarded as a gap-filler product
with a relatively short life-span.

2.5.3 Personal communications networks (PCN)

PCN technology, also referred to .as a Universal Personal Messaging System
(UPMS), combines elements of both cellular radio and Telepoint. The technology is still
unstable, but it is likely that any future PCN service will be based on ‘‘micro-cells’’ of up
to 3km in towns with ‘‘macro-cells’’ providing wide area coverage. The frequencies used
- will probably be higher than those currently allocated for cellular radio. In the UK, the
frequency band from 1.7-1.9 GHz has been reallocated from TV use to PCNs and three
operators have been licensed. They expect to start offering services in 1992. In the US,
- the FCC has indicated that at least some of the spectrum allocated for PCN should be in
the 1.8-2.2 GHz range. It intends to begin the first phase of allocation in 1992.

PCN handsets should also be much smaller than those currently in use for analogue
cellular radio. A PCN system will also call for a radical rethink of the numbering system
in operation nationally. One option is to allocate a single transferable number to a person
which can be used for his/her handset of choice rather than a separate number assigned to
each terminal device.
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2.5.4 Voice-mobile satellite networks

A yet more radical proposal is to create a cell network from narrowly targeted
satellite beams. Motorola has proposed a global network of 77 low-orbiting satellites to
provide an international telecommunications service. The ‘‘Iridium’’ project is proposed
to become operational in 1996 but there are formidable technological, regulatory and -
financial problems to be overcome before then. A similar, if less ambitious, land-mobile -
satellite system has been proposed by Eutelsat for operation after 1994. The advantages
of satellite networks would be particularly marked for areas of the world which are
poorly covered by existing land-based services. Its v1ab111ty in other areas of the world
would depend crucially on tariff levels.

2.6 Technological scenarios

To conclude this Chapter, it may be argued that future trends in the infoﬁnation
“industry will be characterised by:

— multimedia networks using a hybrid of fibre, copper and wireless;

— multi-service networks carrying a selection of different services, possibly even
from different service providers if regulations permit, over the same network;

— multi-functional terminals incorporating a variety of different computational,
communicative, and visual functions in the same box.

1

In other words, it seems that the range of choices that determine how a service is
- packaged and delivered to users has been greatly widened. On the one hand therefore,
technology continues to be a driving factor shaping market evolution in the information
industry. On the other hand, it could be argued that technology is becoming less impor-
tant as a limiting factor constraining innovation. Instead, it is other factors, such as
pricing, quality, marketing and the level of demand which determine the success of new
services. These factors are considered in the next Chapter. ‘
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Chapter three

SERVICE CONVERGENCE

3.1 Every ho.me should have one

If the argument that broadcasting and telecommunications are converging was based
solely on technological determinism, it would be very flimsy indeed. It must be shown -
also that there is a functional convergence in the way that the services are used, and a
corporate convergence in the way that they are sold. Institutional barriers to convergence
tend to be self-reinforcing in that service providers rarely attempt to offer new services
which are genuinely innovative and often merely repackage what the customer already
has in a different format. The fact that television and telephony have historically devel-
oped separately is the strongest argument to say that they will continue to develop
separately in the future. There is a psychological separation of the two in the minds of -
users and distinctly different corporate cultures at the level of the suppliers.

The barriers to convergence are probably strongest in the residential market. The TV
and the telephone are the two work horses of the communications industry and, along
with printed media, are the two main ‘‘information feeds’’ into the home. Within OECD
countries, TVs and telephone sets have reached a similar level of penetration of 51 and 64

‘per 100 inhabitants respectively. '

Despite the data limitations in counting TVs and telephone sets (see Figure 3.1), it
can be seen that there is a high degree of market saturation in both. Some countries
appear to have more TVs than telephones (e.g. USA, Turkey), whereas others are over-
represented by telephones (e.g. Sweden, Switzerland) compared to the OECD average.
Both data sets are highly correlated with Gross Domestic Product (R? = 0.95 for TV sets
and 0.98 for telephones) which suggests that, despite cultural differences in the way-
consumers express their preferences, ownership is still largely a matter of affordability
and availability. This contrasts with cable TV and mobilephones, where penetration rates
bare little relationship with GDP and reflect instead the historical evolution of services in
different countries. ‘

There are three possible ways in which the functional convergence of the TV and the
telephone might be expected to take place:

—~ Convergence in the product itself (form);
— Convergence in the services received (function);
— Convergence in the way the services are transmitted and received (medium).

These possible outcomes are discussed below.
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Figure 3.1. TV receivers and telephone sets in OECD countries, 1989

TV receivers v recle (1)\(/)ers Telephone sets Telepholn (t)aosets
(thousands) inli);rbitants (thousands) mﬁimm
“Australia 7 800 46.4 10 430* 62.1
Austria 2 788 36.6 4310 ©56.5
Belgium 3 258L 328 5138 51.7
Canada 14 895 56.7 21 252* 81.0
Denmark 2 215L . 432 ) 4 398 85.7
Finland 2 390L 48.1 3 570* 71.9
France Co 18 459L ‘ 329 40 179* 71.5
Germany o 29 577L 37.6 46 189 58.7
Greece . 1 750L 174 4 522 45.1
Iceland o 73L 28.9 161* 63.6
Ireland - 826L 235 1210* 344
Italy ‘ ) 14 687L 25.5 30716 53.4
Japan 71 500 58.1 76 423* 62.1
Luxembourg o 140 37.0 260* 68.8
Netherlands 7 000 47.1 10 094* 68.0
New Zealand ' 1220 36.5 2 533% 75.8
Norway _ 1 700L 40.2 3 220* 76.2
Portugal 1 626L 15.7 2 485* 24.0
Spain 14 314 " 368 17 836* 459
Sweden 3293L 38.8 8 444% 99.4
Switzerland 2 630 39.1 6 050 90.0
Turkey » 9 000 16.3 . 7 467 13.5
United Kingdom ' 24 650 43.1 37 076*% 64:8
United States 197 000 79.2 : 195 762* 78.7
OECD ‘ 432 791 51.0 . 539 725* o 63.6

L Based on TV licenses and/or declared receivers.

* OECD estimate based on number of main lines.

Note: The data used in Figure 3.1 are not perfect. Many countries base their estimates of TV sets on those which are

~ declared or licensed. This may be considerably less than the actual number of TVs which exist in the country. The

statistic for telephone sets is also based on estimates in those countries where the sale and installation of telephone
handsets has been liberalised. In these countries, the number of main lines has been used to derive an estimate of the
number of handsets using ratios for the number of sets per main line in the country before terminal market
liberalisation and/or in the OECD as a whole. ,

Sources: Adapted from data in the ITU Yearbook and the UNESCO Statistical Yearbook.

3.2 Videophone or phoney vision?

Both the TV and the telephone have changed considerably in form and performance
over the last thirty years. The TV has moved on from black and white to colour and has
gained improved picture quality and sound, a bigger picture and remote control. The
telephone has extended its reach through automatic dialling, first at the local level and
later at the long-distance and international level. It has gained touch-button dialling and
some memory functions such as last number re-dial or stored numbers. The telephone has
also gained portability through the cordless telephone and successive generations of
mobile telephones from carphones, to handheld mobilephones, telepoint, PCNs (Personal
Communications Networks) and to digital mobilephones.
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However, the merging of the television and the telephone in the videophone seems
still to be as far off as ever. Video-telephony has been at the top of the search and
development agenda of telecommunications equipment manufacturers for mnany years
and there have been numerous showcase trials of its abilities. However, despite the
immense sums invested, the videophone is not yet a commercial reality.

The three main reasons put forward for the failure of the videophone are technical,
economic and cultural. The technology for providing simultaneous transmission of voice
and vision has long been available, but the necessary networks of high bandwidth cable
will not be available nationally in OECD Member countries before the next century. Even
then, there will still be the economic drawback that video telephony will carry a consider- .
able price premium over voice telephony. Like all one-to-one communications products,
there is a critical threshold of market size below which it will not take off. Finally there is
the cultural reason that the videophone invades public perceptions of privacy.

There will be a limited niche market for videophones if they can be sold to particular
groups, e.g. geographically divided families or businessmen working from home. In
Japan, a slow-scan picturephone which refreshes the picture every 10 seconds -or so has
been successfully marketed to operate over conventional telephone lines. Similarly, in
Europe there have been trial applications, such as in the “‘cabled city’’ of Biarritz in
South-west France. However, it is likely that the videophone will not be a mass-market -
product for some years to come.

3.3 Service competition

3.3.1 Competition between TV services

Standard terrestrial TV services are now under competitive pressure from a number
of different sources. The most evident is from video cassette recorders, through time-shift
recording from TV, and through rental (and. increasingly sale) of videos. Video cassette
recorder ownership in OECD countries has risen fast and is estimated to be as high in
Japan as 70 per cent of TV households (Screen Digest, Nov. 1988). For the OECD as a
whole in countries where data is available, the rate of video ownership was 16 per 100
inhabitants, or 31 per 100 TV sets in 1989 (see Annex Figures C9 and C10).

Cable TV operators are also serious competitors to national TV stations in some
areas of the OECD. They are generally able to offer a wider choice of viewing, in co-
operation with conventional and satellite TV providers, and more modern systems may
also be able to offer interactive services such as videotex or home shopping. Contrary to
popular expectation that satellite television would be in direct competition to ATV, they
have in fact complemented each other by widening the range of progremming and
extending the audience reach for each channel, at least in the UK. '

In the OECD area, it is possible to recognise three types of countries: those which,
for historical reasons, have a high level of national cable penetration of 50 per cent of
TV households or more, including North America, Benelux and Switzerland. Secondly,
those countries which have limited coverage of cable in some geographical areas such as
big cities or remote areas not reached by terrestrial transmission. These countries include
most of Scandinavia, the German-speaking countries and Ireland, and have a penetration
rate of between 10-30 per cent of TV households. Thirdly, those countries which have no
history of cable TV but which have launched plans or franchises for the development of
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cable during the 1980s — with a mixed degree of success. These countries include France,
the UK, Italy and Spain and generally have a penetration rate of less than 10 per cent at
present.

‘ A third form of competition comes from satellite TV operators which offer extra

channels either direct to the home through Direct Broadcasting by. Satellite (DBS) or
through intermediate media such as Cable TV, Satellite Master Antenna TV (SMATV),
Low Power TV (LPTV) or Microwave Multi-channel (Multi-point) Distribution Services
(MMDS). In the short term at least, satellite TV operators are dependent on other
distributors to be able to gain a start up audience and to generate a revenue flow. In the
longer term, however, there is the possibility of the growth of a large consumer market
for satellite dishes or Television Receive-only (TVRO) antennae, at least in those coun-
tries where either the number of channels is limited or where the density of cabled
households is low. In Europe, experiments with using high-power DBS satellites to
broadcast using the D/D2-MAC standard (an interim standard en route towards true
HDTV) appear to have foundered for the time being following the merger between Sky -
and BSB in the UK and the technical problems experienced by TDF-1 and TDF-2 in
France. It seems that the short term market message is that satellite TV should be used to
give a wide choice of channels rather than a higher quality signal where these two aims
are incompatible. '

Finally, different forms of pay TV have been provided in competition to standard
““free’’, advertising-funded or license fee-funded TV. Pay TV comes in a number of
forms including via cable, encrypted terrestrial transmission or off-peak hours broadcast-
ing. Apart from cable, pay TV has been fairly limited in success, especially in those
countries which have no shortage of ‘‘free’’ channels. However, some pay TV operators
such as Canal Plus in France have found a profitable niche in providing first-run movies,
major sports events or ‘‘adult’’ entertainment.

3.3.2 Competition between communications services

As with broadcasting, communications services can be delivered to the home via
satellite, terrestrial, cable or physical means. In the case of the latter, postal services have
generally been viewed as being complementary rather than competitive with telephony,
and only latterly with the development of text-based services such as fax, electronic mail
or electronic data interchange (EDI), has real competition emerged between postal and
telecommunications Services.

Traditional telephony has generally been delivered to the customer via the Public
Switched Telephone Network (PSTN) by land lines, usually twisted pair, though 4-wire
cable is used in some countries. Apart from fax and dial-up use of PC communications,
most data communications are conducted over specialised data networks such as the telex
network, public data networks (e.g. packet-switched or circuit-switched) or leased lines.
The promise of the Integrated Services Digital Network (ISDN) is to unite all these
different networks and services in a single customer interface, though at present the
prevailing trend is towards specialisation of services based on customised software rather
than integration of service offerings based on a single hardware interface.

The major competition to fixed-link telecommunications networks comes from
mobile telephony (see Figure 3.2 and Annex Figures C5 and C6) in a variety of forms.
Most OECD countries have now established cellular radio services, many of which
compete directly with established PTO services. Levels of penetration are highest in
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Scandiravia, where the services are longest established, but are rising everywhere. As the
graph in Figure 3.2 shows, the Nordic model of slow start-up and rapid expansion after
three or four years is echoed in other countries. Australia and the UK have shown rapid
early growth due to the practice of using air time revenues to subsidise handset. and
connection costs. Other countries, such as France and Italy, have shown a slower initial
start-up which might be ascribed to lack of frequencies, higher connections costs for
users and non-standard technologies. Nevertheless even here growth has accelerated
recently. :

As discussed in Chapter two, the prospective mobilephone user is presented. with a
complex technological choice between existing and imminent services. Several countries
have announced licensees for a number of different mobile services including Telepoint,
Personal Computer Networks and Digital Mobile Radio as well as cellular radio and
paging. Some forecasts show that, taken together, mobile communications handsets will
rival standard telephones in number when the market is mature and that, by the
year 2000, 60 per cent of all calls will include some mobile or cordless components
(Austel 1990, quoting estimates from Telecom Australia). However, at present the cost of
2 mobile call is, on average, some four times the cost of an equivalent PSTN call so that
- mobile services must still considered as complementary rather than competitive to the
PSTN. Nevertheless, the overall trend is downward as the technology matures and the
initial investment costs are amortised. In Denmark, for instance, the fixed charges for the
cellular radio service (connection and rental) are actually lower than for the fixed-link
service.

Finally, telecommunications services can be delivered to the customer via satellite or
microwave, either passing through or by-passing the public switched telephone network.
Satellite services were once seen as the greatest threat to PTO services in that they offer
large firms the possibility to set up their own private networks using VSATs (Very Small
Aperture Te ‘minals) with flexible and rapid possibilities for changes in configuration. In
fact, this tl -eat of cream-skimming has never really materialised, partly because the
infrastructure of fibre optic cable and its associated cost structure presents a much more
attractive and cost-effective option than satellite links, especially on the transatlantic
route; but mainly because regulators have disallowed the construction of private facilities
in most OECD countries.. The CEC Green Paper on satellite technology (CEC, 1990),
together with the reduction in the price and size of receivers and the tie-up with mobile
technology, may lead to a new growth phase in the provision of voice telephony by
satellite.

3.4 Hybrid services

The arguments presented above might be summarised as fragmented services pro-
vided over multiple media. In the last few years, a number of hybrid services, which sit
between the traditional domains of telecommunications and broadcasting, have been
added to this picture (see Figure 3.3). At present these services are at an early stage of
their development and some may not progress beyond this, but nevertheless they chal-
lenge conventional notions of regulation.
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3.4.1 Data broadcasting

The most extensive category of hybrid service is data broadcasting. This term is
principally used to denote the transmission of data to specially adapted TV sets or other
terminals using the vertical blanking interval in TV broadcasts. During the course of
the 1980s, ‘‘teletext’’ services have been established in most OECD countries such as
Antiope in France, Videotext in Germany or Ceefax, Oracle and 4-tel in the UK. One of
the most extensive services is in Switzerland where an independent company, Teletext
Suisse SA, broadcasts up to 1 000 pages of information, including advertising and
sponsored pages in three languages. The capacity of conventional TV channels is around -
256 kbit/s for data but more advanced broadcasting technologies, such as the MAC (Mul-
tiplexed analogue component) family of standards raise this to around 1 Mbit/s.

In addition to teletext, other data broadcast services are provided via sub-carrier or
sideband radio channels, via specialised satellite services and via broadcast paging
services. In general, these services are offered to specially-adapted terminals and/or are
delivered in encoded format to closed user groups. Applications provided via data
broadcasting include educational computer software programmes, sports results, share
prices and other business information. Some analysts view data broadcast services as
evolving to provide an electronic newspaper with specific topics selected by the reader.
Commercial development of data broadcasting has been slow, partly because of the lack
of terminal equipment but also because of regulatory barriers to the use of satellite
services in many OECD countries. As two-way point-to-point satellite services are
liberalised in more OECD countries, and as the price of VSAT satellite dishes falls for
- both telecommunications and television use, then point-to-multipoint data broadcast
services should increase their public profile.

Given the range of diverse forms of data broadcasting, including public service
broadcasts, it is difficult to put together estimates of market size. Mulgan (1990) esti-
mates that the UK market was worth more than £100m ($170m) in 1989, though he notes
that the UK is probably ahead of other European countries in market development.

. 3.4.2 Narrowcasting

Satellite broadcasting is also used for closed user group television, for instance, for
in-house business meetings or for education. In the US, there is a large market for live
business television and in Europe a number of companies, such as BSB Datavision, have
been set up to provide similar services. Closed user group broadcasting for education is
more limited in scope and experimental in nature. In Europe, for instance, the Olympus
high power satellite has been launched for use by schools and universities in several
European countries. Closed user group broadcasting can also be provided by cable TV,
closed circuit TV or ‘‘off-air broadcasting’’, i.e. broadcasting during night hours and
primarily intended for TV receivers equipped with videocassette recorders. However, it is
difficult for live broadcast television to compete on price with video for such specialised
purposes. : : :

Closed user group broadcasting might be viewed as a particular subset of ‘‘narrow-
casting’’. Narrowcasting differs from broadcasting in that TV programmes are targeted at
a specific audience rather than being intended for general entertainment. The audience
might be self-selective, for instance, viewers may choose to watch a particular specialised
programme, but in a more pure sense it is the broadcaster who selects the audience, for
instance, by broadcasting in a particular language or by encrypting the broadcast. The use
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of the ASTRA satellite to broadcast programmmg in Japanese to the estimated 200 000
Japanese nationals living in Europe is an example of narrowcasting.

3.4.3 Interactive services

The third category of hybrid services are those which involve the two-way transmis-
sion of image-based services. These services may be classified according to the volume
of data needed to create each screen and the rapidity with which each screen is refreshed.

At the bottom end of the scale is videotex, such as provided over the French Minitel,
the German Bildschirmtext or the US-based Prodigy system operated by IBM and Sears.
These typically offer a mixture of text plus graphics with low-level animation. These
services generally operate over standard telephone lines for subscriber links. Data is
transmitted from information providers to user terminals at speeds of 1 200 bits per
second and higher, and alphanumeric text can be transmitted back from the user at speeds
of 75-300 bits per second.

A number of different systems exist in OECD Member countries (see Videotex
Development Strategies, ICCP Series No. 16, OECD, Paris, 1988) and are often incom-
patible with each other. However, none-have reached the same level of market develop-
ment as in France, where small black and white Minitel terminals have been provided
free to residential subscribers for use with electronic directory services, thus creating an
instant user base. The French system is used for a number of different applications such
as messaging, database inquiry, bulletin board, reservation systems, home banking,
advertising and recently electronic mail integrated with the postal system. A close link
has been established between television and Minitel services through audience participa-
tion in TV programmes, and audience response to advertisements including direct selling
by TV. :

In terms of functionality, the next stage up from videotex is towards systems which
provide a low-resolution picture image with a slow screen-refresh time. Applications in
this field have the advantage that they can run over conventional telephone lines or low-
speed leased lines. However, there is a certain psychological resistance amongst users.
who are accustomed to seeing full-motion TV standard pictures. Applications which have
been developed so far include still-picture videophones, photo-videotex, used for instance
by estate agents transmitting pictures of properties between branches, and slow-scan
video for security purposes or remote monitoring. This last application can also be
provided at the local level on a site such as a factory, hospital or university campus over a
broadband local or metropolitan area network (LAN/MAN). Such applications are grow-
ing, especially in the manufacturing sector where fibre optic backbone networks allow for
integration of command and control systems with image-based application. R

At the top of the hierarchy is interactive full-motion video which requires hlgh
bandwidth cable, usually fibre optics, or alternatively a dedicated satellite link. Most
applications which use interactive video offer full service in one direction but limited
services in the opposite direction. For instance, in remote learning applications, only the
teacher requires full-motion video and the pupils can respond via voice-lines or a fax
link. Similarly in narrowcast or closed user group broadcasting applications such as
~ might be used within a business for informing shareholders and employees, pictures can
be transmitted from one location with questions taken by voice from multiple locations.

The growth of the market for genuine two-way video-conferencing has been limited
by prohibitive costs, and technical constraints. Furthermore, those business executives
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whose time is sufficiently valuable to justify video-conferencing are usually not techni-
. cally competent to make full use of the facilities, or unwilling to substitute video
meetings for business travel and its associated perks. There is probably a large potential
market for video-conferencing providing the installation and service costs can be reduced
and providing businesses can take a more imaginative approach to cost-justifying its use
at more junior levels of management.

Like many new services, video-conferencing was initially treated with great enthusi-
asm by the press and widely optimistic market forecasts were produced. When these
forecasts proved unfounded and when a number of new market entrants went out of
business, it then became fashionable to criticise video-conferencing as proving to be a
commercial flop. The subsequent steady growth of video-conferencing applications has -
generated less excitement to users, but greater revenues. It is clear that video-conferenc-
ing 1is slowly becoming more cost-effective and attractive to users, especially as data
compression technology has reduced the bandwidth requirements and now that user--
expectations are more modest. -

3.5 Service innovation .

3.5.1 Audiotex

The theme of functional convergence is marked not only by the development of new
“hybrid’’ services but also by innovation in the way in which existing services are
commercially exploited. Perhaps the most striking example of this is the growth of so-
called ‘‘audiotex’’, or value-added voice services. Audiotex is similar to videotex in that
information providers are supplying database, messaging and bulletin board services but
via voice rather than visual means. Audiotex suppliers begin from the starting point of a
ready-made installed base (the public telephone network) and a service (voice telephony)
with few psychological barriers to usage, unlike videotex suppliers which must not only
create a user base but also educate it. Consequently audiotex suppliers have very low
market entry costs and the growth of the market, while largely uncharted, has been quite
spectacular in those countries where the service is allowed. The FCC (Federal Communi-
cations Commission) estimates that the US market was worth around US$600m per year
in 1989 and is expected to grow to US$1 billion by 1991.

Applications of audiotex include sports results, financial market services, share-
holder information, chat lines, quiz competitions and ‘‘adult’’ services. The services are
paid for by a premium rate tariff which benefits both the network provider, through
increased traffic, and the service provider. In some cases, services which had previously
been provided as public information (e.g. rail timetables, weather forecasts, time checks)
can now be self-financing or even proﬁt making.

3.5.2 Toll-free telephone services.

The provision of toll-free telephone numbers, also referred to as ‘800 numbers’’ or
“‘green numbers”’, is another example of a service innovation, this time bringing together
telecommunications and advertising. The principle, behind toll-free calls, that the
receiver of the call pays rather than the sender, is very simple but the potential applica-
tions, when combined with computerised customer information databases, can be quite
sophisticated. Toll-free calling provides a powerful marketing tool and the trend towards
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quoting toll-free numbers in TV advertisements provides a further example of the grow-
ing overlap between the television and the telephone.

3.5.3  Off-talk communications

A specific form of communications service which has been developed in some
countries, notably Japan, is the one-way broadcast of information over telephone lines
connected to a speaker when they are not in use. The Japanese service ‘‘Off-talk
communications’’ is provided by NTT (Nippon Telegraph and Telephone) mainly in
rural and remote areas. It is paid for by agricultural or fishery trade associations or by
local government to broadcast public information such as weather forecasts, crop prices,
storm or earthquake warnings. In a variation on this general theme, some off-talk
services, such as weather forecasts, are now also provided to fax terminals. In other
countries, such as Switzerland where the topography limits over-the-air broadcasting,
telephone lines are used for radio and music broadcasts.

3.5.4 Telesales and junk fax

A rather less welcome form of service innovation is the use of telecommunications
~ facilities for advertising and direct selling, both via the telephone (telesales or cold-
calling) and the fax (junk fax). As Figure 3.4 shows, advertising in the OECD is now
a US$210 billion plus business and spending on TV advertising in some countries, such
as the US, is more than $100 per person per year. Advertising by television accounts for
nearly a quarter of all advertising but suppliers are constantly searchmg for new ways to
reach potential clients, especially in hlghly targeted product or service markets. For this
reason, advertisers are increasingly using one-to-one selling techniques, despite the much
higher cost.

One proposed form of advert1s1ng, which might be used via telecommunications
networks, is to broadcast recorded messages with brief advertising slogans during the set-
up phase of a call. Advertising is already inserted into the hold message broadcast on
many in-company PBX networks. It could also be used on pubhc networks as call camp-
on (holding the line until the engaged party is free) or call queuing facilities become more
widely used. It would be imperative however for potential advertisers to overcome the
nuisance value of such advertising This could be done by giving subscribers who agree
to receive advertising a reduction in their rental charge. This would have a parallel with
advertising-funded television..

Telesales to business is already widely used, for instance by newspapers selhng
advertising space, but it is now being introduced for selling directly into the home. A
particularly insidious form uses computerised messages sent out during the evening with
the responses of potential clients being recorded for follow-up. Despite the well-devel-
oped laws preventing telephone-tapping, few countries have restrictions on the invasion
of personal privacy through telesales, though ‘‘sugging’’ (selling under guise, e.g. market
research) is banned in some countries.

Selling by junk fax imposes more than just an inconvenience because it actually
consumes the unwilling receiver’s expensive fax paper and may block the line for
important incoming calls. Given the ease with which fax terminals with memory func-
tions can poll and broadcast messages to hundreds of* other machines simultaneously
during off-peak hours, junk fax will undoubtedly grow in usage. In some American
states, junk fax is banned, though in others the principle of free speech is upheld.
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Fxgure 3.4. Total advertising and TV advertlsmg expenditure,
in OECD Member countries, 1988

Total advertisin, TV advertisin . TV as
expenditure ’ ‘ expenditureg Pe(rchag)lta percentage of
(US$m) (US$m) v total
Australia 34750 1151.2 69.6 331
Austria 762.7 - 201.8 26.6 26.5
Belgium 11734 124.5 12.6 10.6
Canada 6 058.8 1 014.1 39.1 16.7
Denmark 791.9 11.9 23 1.5
Finland 1765.6 174.0 35.2 9.9
France 6 936.5 1705.6 30.5 24.6
Germany 11 750.1 10444 17.0 8.9
Greece 299.2 132.7 13.3 444
Iceland n.a. n.a. n.a. n.a.
Ireland 2339 73.1 20.7 31.3
Italy 50515 2416.3 421 47.8
Japan 34 4713 10 330.9 84.3 30.0
Luxembourg n.a. n.a. n.a. n.a.
Netherlands 2 562.5 257.5 17.4 10.0
New Zealand 627.1 188.9 56.8 30.1
Norway 761.9 1.1 1.8 1.0
Portugal 2409 120.0 11.6 49.8
Spain 5 880.3 13842 35.5 23.5
Sweden 1 494.0 . na. n.a. n.a.
Switzerland 19729 131.2 19.7 6.7
Turkey n.a. n.a. n.a. n.a.
United Kingdom 12 076.0 3789.0 66.4 314
United States 118 150.0 25 686.0 104.3 217
OECD (countries) 216 535.5 (21) 49 945.0 (20) 65.5 (20) 23.2 (20)

: Not available.
Note The numbers in brackets show the valid number of countries for each column.
Source: World Advertising Expenditures (23rd edition), Starch INRA Hopper Inc and IAA.

Recently Congress passed a bill that would regulate junk fax for the first time. The bill
has been sent to the Preisident for his signature. Other countries are considering legisla-
tion or codes of practice but the difficulty will be in enforcing such a law and defining the
distinction between genuine information (e.g. change of address, new product announce-
ments, price lists) and advertising.

3.6 Multi-service media

The argument for service convergence lies not in the merging of consumer terminal
equipment, though that may eventually come, but rather in the nature of the services
- provided and the medium by which they are conveyed to the customer. Thlrty years ago it
was possible to think of both television and telecommunications as services which were
almost defined by the medium of delivery. Where the prevailing geography permitted,
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television was transmitted by terrestrial ‘‘over-the-air’’ means in most areas, and teleph-
ony was conveyed by fixed lines. Both television and telephony began as a public service,
provided by a monopolistic organisation in most OECD countries though not the USA.
The roles of each were fairly clearly defined: television to broadcast educational material
and entertainment to the general public; telephony for private, personal and business
conversations. ‘

For better or for worse, this philosophical homogeneity has now been lost. First
~ television and latterly telecommunications services, have been provided on a commercial
basis by competing service providers. The role of the state has greatly diminished,
especially in Europe. The range of services offered has multiplied both by diversification
of the means of delivery and by the development of hybrid services. Furthermore there is
now a considerable overlap between the traditional functions of telecommunications and
broadcasting with the former carrying more advertising and entertainment while the latter
is being used for closed user group broadcasting or ‘‘narrowcasting’’ to business users.

In summary, therefore, attempts to separate the two domains of telecommunications
and broadcasting which are based upon the transmission medium they use, the content of*
the message, or the fact that the communication is interactive (two-way) or passive (one-
way), can no longer be sustained. As will be discussed in Chapter six, this has important
implications for the way in which the two services should in future be regulated. Before
then, however, it is necessary to look at the third type of convergence, corporate conver-
gence — that is the trend towards cross-ownership and cross-provision of services by the
same company. '
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Chapter four

CORPORATE STRATEGIES

The argument for convergence developed thus far has concentrated on technical
trends and newly-emerging service markets. The third component of the argument is
based on the overlap in the activities of individual firms (corporate convergence). Evi-
dence for the cross-ownership of firms active in both the telecommunications and broad-
casting fields, or for the cross-provision of telecommunications and broadcasting ser-
vices, is relatively weak. Indeed, the natural constituency of telecommunications firms
seems to be to form alliances with computer firms while broadcasting organisations often
have ties with newspapers, publishing houses or other information services firms. The
gap between telecommunications and broadcasting is indeed wide and is reinforced by
regulatory barriers limiting the degree of cross-ownership in a number of OECD coun-
tries. Furthermore, the corporate culture of telecommunications companies tends to be
technically-oriented while broadcasting organisations recruit widely from liberal arts and
business graduates.

The argument for corporate convergence is therefore based on the potential for what
might happen if regulations were relaxed, in terms of joint ventures, alliances and
takeovers, rather than the current existing situation. The arrangement also depends on the
existence of synergy between the two sectors such that firms operating in both might gain
benefits from economies of scope and scale or from commercial spin-offs. At present, the
case remains unproven. In order to investigate the evidence for corporate convergence,
this Chapter examines firstly the revenue structures of the two industries; secondly, the
competitive positioning of the leading players; and, thirdly, some examples of diversifica-
tion strategies with profiles of selected ‘‘converged’’ companies formed through cross-
sectoral alliances. ‘ :

4.1 Revenue structures for broadcasting and telecommunications operators

In general terms the major difference between the revenue structures of public
broadcast and public telecommunications operators is that the former are indirectly -
funded while the latter are directly funded. In other words, TV services are paid for
mainly through advertising revenues and from license fees whereas telecommunications
services are paid for directly by the user. What is common to both sectors, however, is a
diversification of revenue sources and a broader base of funding. For instance, the
broadcasting industry as a whole is now gaining more of its revenue from direct user
payment (e.g. pay-per-view TV, video rental, cable) while the telecommunications indus-
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Figure 4.1 Revenue structures for the publlc telecommunications
services industry in OECD countrles, 1988

16.8% Public Te ications

tors
Leased lines, data services OECD (24 countries)
other non-telephone revenus / Total $ 271bn
L Te o Per Capita $ 329

elephone cal el onnecEon
"\ charges T ki

56.3%

Figure 4.2 Revenue structures for the public broadcast services
industry in Europe, 1989

5.4%
1.2%

Basic cable roadcasti ervice rator
subscription - ‘
12.4% Europe, 1989 (18 countries)

Total 25.9bn ECU
Per capita 81 ECU

Source: Adapted from ITU Yearbook and European Institute for the Media estimates.
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try is gaining more revenue indirectly from third-party service prdviders, access charges
and from flat-rate tariffing of services (e.g. for leased lines or packet-switched data
networks).

It is difficult to collate accurate comparative data on the revenue structures of the
telecommunications and broadcasting industries and therefore the numbers quoted in
Figures 4.1 and 4.2 should be taken as illustrative rather than definitive. The actual
amount spent per capita in EC countries on broadcasting services was around ECU 81 per
year in 1989 (US $73.5), of which 53 per cent came from advertising. This compares
with the estimate of $329 per year spent by consumers in all OECD countries on public
telecommunications services in 1988.

Clearly, then, convergence is not a merging of equal partners. However, if one takes
standard voice telephony, which still accounts for more than 80 per cent of the revenues
of the PTO in most OECD countries, out of the equation, then the comparison is more
balanced. Non-voice telecommunication services grew by 15 per cent in gross terms
between 1978-88 compared with a growth of just 8.6 per cent for voice telephony. Within
the broadcasting sector, according to the figures compiled by Logica and Screen Digest
(Renaud, 1990), revenues from advertising have been growing by 21.7 per cent per year,
compensating in part for slower growth from TV licenses and state subsidies (6.1 per cent
per year) which has been barely above the rate of inflation. The fastest growing parts of
the broadcasting sector are subscription TV, growing by 76 per cent per year (though not
necessarily yet profitable), and cable subscription revenues growing by 32 per cent per
year.

hY

4.2 Competitive positioning

It is useful also to look at the competitive positioning of the major players in the
broadcasting and telecommunications industries. As Figures 4.3 and 4.4 show, the top ten
leading firms in the media industry are, on average, only one fifth of the size of their
counterparts in the telecommunications services sector. These estimates accord with the
proportions shown for the approximate size of the two industries in Figures 4.1 and 4.2.
Furthermore, the top ten suppliers in the telecommunications services sector are more

specialised in the sense that they gain, on average, 90 per cent of their revenues from -

services provision. By contrast, the ten leading media suppliers gain only 40 per cent of
their revenue from the broadcasting industry, broadly defined (TV, radio, cinema).

The natural alliance of broadcasting services suppliers appears to be with the
newspaper publishing and recording industry (NTIA, 1990), at least in those countries
where there are no ‘‘line of business’’ restrictions on cross-ownership of publishing and
broadcasting interests. Relatively few of the companies in the field of broadcasting
services have interests also in telecommunications, though a number of companies offer
electronic database information services, spemahsed ‘satellite services or value-added
network services.

Among the top ten telecommunications services suppliers listed in Figure 4.3, most
of the companies have regulatory barriers which limit the extent of their involvement in
broadcasting or other information services provision. The US Regional Bell Operating
Companies (RBOCs) for instance, were until recently prevented from providing certain
information services in the US, under the AT&T Consent Decree sometimes referred to
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Figure 4.3. Top ten media services companies, 1987

- Media sales Press, publishing ~ Radio-TV Cinema
Rank Company _ Origin (US$m) recording (%) (%)
1. . Time/Warner Us 7 597 56 44
2. Capital Cities/ABC Us ' 4 440 23 77
3. Bertelsmann : Germany 3 689 54 + 18
4, News Corp. Australia 3 404 49 51
5. General Electric Us 3 165 0 25
6. Gannett Us 3079 88 12
7. Times Mirror " Us 2 994 . 85 11
8. Gulf & Western US/Ttaly 2904 37 ~ 63
9. Yomiuri Group Japan 2 848 ' . 63 23
10. CBS US/Japan © 2762 0 100
Top ten : : ‘ 36 931 52 40
Fi'gure 4.4. Top ten telecommunications services suppliers, 1987
' - Services sales Total sales Services as a %
Rank  Company Origin (US$m) (USS$m) of total
1. NTT Japan 40 926 40 926 100
2. ATT Us 23 292 33 598 70
3. Deutsche Bundespost Germany 21 185 28 960 70
4, France Télécom France 16 650 16 650 100
5. British Telecom UK 16 598 17 344 96
6. Bell South Us . 12 269 12 269 100
7. Nynex . UsS ‘ - 12 084 12 084 100
8. GTE Us 11 794 - 15421 76
9. Bell Atlantic . Us. 10 298 10 298 ' 100
10. STET Italy 9 737 12519 78
Top ten . 173 393 200 069 87

Source: UNESCO World Communication Report, 1989
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as the Modified Final Judgment (MFJ). In July, 1991, the US federal district court issued

" a ruling lifting this ban, but stayed its ruling pending appeal. The stay, however, was

vacated on 7 October 1991 thereby lifting the ban against allowing the RBOCs to prov1de

information services. The appeals process is likely to take several years. Under previous

“decisions of the court, RBOCs could provide transmission of information services gener-

ated by others, such as so-called information service gateways and voice mail services.

Pursuant to the US Cable Act (1984), telcos are prohibited from engaging in cable
television operations within their service area. However, there is nothing in the
Commission’s Rules or the MFJ which would otherwise prevent Bell Companies from

being common carriers for other programmers. The Rules only prohibit Bell Companies

from originating and selecting programming. The MFJ is not presumed to prohibit

RBOC:s from being common carriers for such programming. In addition, the Bell Compa-

nies have taken steps towards becoming involved in cable TV provision in the UK where

the joint provision of TV and telephony services is permitted. This is discussed in the

next section. '

The degree of involvement in broadcasting services of the major European PTOs,
listed in Figure 4.4, varies considerably. France Télécom is involved both in the laying of
~ cables, where it is a shareholder in many cable TV companies and plays an active role in
the French Government’s Plan Céable, and in the provision of satellite TV services,
through TDF-1. The Deutsche Bundespost (DBP) is also the main provider of cable in
Germany and plays a crucial part in realising the project of creating a broadband national
grid. In the UK, British Telecom is prevented from providing cable or satellite services
over its main network and this prohibition is likely to last until at least 1997 (DTI, 1990). -
However, until recently, BT played an active role through subsidiaries in ownership of
cable TV franchises and it markets transponders of the satellite TV company, SES-
ASTRA.

The pressure for corporate convergence is perhaps more likely to come from the
equipment supply part of the industry rather than from service providers. Many of the
leading suppliers of electronics hardware, notably the Japanese majors, have vertically
integrated structures which stretch from the production of microelectronic components
through computing and communications to consumer electronics. For these companies
the p0351b111ty of new hybrid services, such as HDTV, data broadcasting, video-confer-
encing, cellular radio or multimedia, is a major opportunity to launch new product ranges
and to inject new growth into saturated product markets.

In both Japan and Europe the major consumer electronics suppliers, such as Sony,
Toshiba, Hitachi, Philips or Thomson, have been the main driving force behind the
development of HDTV. In the US, it is the military equipment manufacturers which have
played an active role in lobbying the government for R&D support. Only in Japan,
however, have broadcasting companies shown themselves to be equally committed to the
_idea of HDTV. The lack of movement from the broadcastmg services supphers may lead
to the hardware manufacturers themselves moving into services provision. Much has
been made, for instance, of the acquisition by Sony of the recording interests of CBS and
latterly Columbia Pictures, or the involvement of Philips in the second Dutch TV channel
RTL Véronique. Equally, a close link has developed between some satellite dish manu-
. facturers such as Amstrad or Matsushita and the service providers. Perhaps in the future
the consumer electronics manufacturers and programme makers will form strategic alli-
ances in the communications industry similar to those between hardware manufacturers
and software houses in the computer industry. If this trend becomes a reality then it will
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certainly force the pace towards multimedia 1ntegrat10n in the electronics industry as a
whole.

4.3 Globalisation and diversification

Two salient trends which will continue to characterise corporate activity in the
information sector during the 1990s are globalisation and diversification. In this context,
globalisation might involve cross-border investment to secure participation in firms and
subsidiaries in several different countries and continents. Diversification implies entry
into a number of different lines of business across the information sector. Both can be
accomplished through acquisitions, alliances and new ventures, to gain new geographical
and cross-sectoral coverage. Both have the same ultimate end in mind — namely, profita-
ble growth through explomng economies of scope and scale. Often both globahsatlon and
diversification occur in tandem. For instance; a firm which has a fixed link network in one
country may invest in a mobile communications network in other countries. At least one
RBOC (Bell Company) has done precisely this. Such international venturing is an
important part of the process towards corporate restructuring. Where a company’s activi-
ties encompass several countries, the position of national regulators and policy-makers
could be affected. For this reason, it is worth examining the processes of globalisation
and diversification in more detail through a number of examples.

4.3.1 Cross-border media investments

Within the broadcasting, publishing and entertainment (mass media) sector, there
has been a trend towards the emergence of international conglomerates (NTIA, 1990)
Examples might include:

— News Corp., registered in Australia and 45 per cent owned by Rupert Murdoch,
has newspaper and magazine pubhshmg interests in Australia, UK, USA and
Hong Kong; TV station interests in the US (Fox Broadcastlng) and Europe
(British Sky Broadcasting), the 20th Century Fox film studio in the US, and
publishing holdings throughout the world, principally through HarperCollins
Publishers.

— Sony Corp. registered in Japan, is still best known for its range of video and audio
consumer electronics equipment including colour TVs, VCRs, Walkmen and CD
players, but has recently made important acquisitions in entertainment services in
the USA including the recording interests of CBS and the TV film and cinema
company Columbia Pictures Entertainment. Sony also manufactures telephones,
notably in the US.

— Time-Warner Inc., which was formed in the 1989 through the merger of Time Inc.
and Warner Communications, combines an international array of publishing and
entertainment interests including Time magazine, Warner Bros. TV Productions,
American TV and Communications Corp. (Cable TV), Home Box Office and
Atlantic Records.

— Fininvest, registered in Italy which is the investment vehlcle for the Berlusconi
Group, has important TV station holdings in Italy (Italia 1, Canale 5 and Rete 4)
plus film and TV studios in Spain.
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To this list of emerging international media giants, one could add names such as '
Bertelsmann, Hachette, Axel Springer, Capital Cities/ABC, Yomiuri Group and many
others.

4.3.2 Cross-border telecommunications investment

Examples of cross-border investment in the telecommunications services industry
are less numerous but have been increasing recently following the privatisation and/or
sell-off of several national PTOs, market opening moves in Central and Eastern Europe
and elsewhere, and the growth of cellular systems. A few examples are listed below:

— AT&T, registered in the US, is one of the world’s largest supplier of telecommu-
nications equipment and, after NTT of Japan, the second largest provider of
telecommunications services. Following the divestiture of the Regional Bell
Operating Companies in 1984. AT&T has followed a strategy of diversification -
and expansion of international activities. In computing, it ranked 17th in the
world according to the Datamation 100 1990, listing before its planned take-over
of NCR. AT&T’s international expansion includes joint ventures in equipment
manufacture with Italtel and Philips, the take-over of ISTEL, a UK-based network
services company, and investments abroad by AT&T Microelectronics. Through
its Global Messaging Service, AT&T is now offering a value-added network
service directly in a number of countries including the UK and Canada.

— Most of the US RBOCs now have activities outside the US. By way of example,
Pacific Telesis has interests in consortia to provide mobile communications ser-
vices in Germany (Mannesmann Mobilfunk GmbH) the UK (British Aerospace
consortium for PCNs) and Thailand (PacLink paging service). Through PacTel
Cable, it holds interests in a number of Cable TV franchises in the UK and it
intends also to offer local telephony services through those companies. Pacific
Telesis also has interests in an international Japanese carrier, IDC, and a Korean

- VAN service provider.

— British Telecom, registered in the UK, has expanded its interests in North
America through the purchase of a controlling stake in Mitel (PBX manufacturer),
its acquisition of Dialcom (electronic mail company) and Tymnet (X.25 packet
switching carrier), and a minority shareholding in McCaw Cellular Communica-
tions. BT also has operations in a number of South-East Asian countries, notably
Thailand and Malaysia.

~ A number of countries have recently privatised, or are planning to sell off their
public telecommunications for cross-border investment. Telecom New Zealand
was sold in 1990 to Bell Atlantic and Ameritech, while the Argentinian PTO was
sold in two halves to Telef6nica (northern half). In Mexico, Telefonos de Mexico
has been privatised and sold to a consortium in which France Télécom and
Southwestern Bell have equal shares of the minority interest. The Malaysian
operator has been privatised and similar moves are afoot in a number of other.

- countries including Venezuela and Costa Rica. ‘

4.3.3 Telco investment ‘in'UK cable TV

A specific instance of globalisation and dlver81ﬁcat10n strategies working in tandem
is the investment by telecommunications companies (telcos) in holders of cable TV
" franchises in the UK. This subject has been covered in more detail in other OECD

53



research (see, for example, Janfils, 1990), but it is worth examining here as it is one of the
few experiments up to now of the integration of telecommunications and broadcasting
operators that have been permitted in OECD Member countries.

 The UK Government awarded its first Cable TV (CATV) licences in 1983, but the
level of interest among potential operators was relatively low and up to 1988 only
24 franchises in total had been awarded. Since 1988 however, interest has revived and a
further 111 franchises have been awarded, 42 of which are now operational. The revival
of investment interest has been led by North American investors including the entertain-
ment company United Artists (8 franchises; 7.0 per cent of total investment), the Bell
Operating Companies (BOCs) — Pacific Telesis (14 franchises; 5.2 per cent), US West
(13 franchises; 4.3 per cent), and South-western Bell (8 franchises; 3.6 per cent); and the
Canadian PTO, Bell Canada (10 franchises; 3.0 per cent). As Figure 4.5 shows, by
July 1990 around 82 per cent of total new investment in UK cable had been made by
foreign companies of which around a quarter was from telcos. Franchises now cover
70 per cent of all UK homes, though many companies have still to commence operations.

All CATV licenses issued in the UK include permission for the operation of fixed-
link telecommunications services within a defined area. In its recent White Paper, Com-
petition and Choice: Telecommunication Policy for the 1990s (Cm 1461) the Govern-
ment announced its intention to allow cable operators to provide voice telephony in their
franchise areas in their own right, no longer having to work with BT or Mercury. Nine
cable operators currently offer voice telephony serving some 2 000 homes and
3 000 businesses. :

At present, the two main fixed-link telecommunications operators are not permitted
to either provide entertainment services (TV or radio programming) or to convey signals
over their main network. In the White Paper it was announced that the Government does

Figure 4.5. Major investors in UK cable TV, July 1990

- Country of parent Telco CATV or utility Other Total

company (%) (%) (%) (%)
United States 14.1 45.0 - 59.1
. . (e.g. Pacific Telesis, (e.g. United Artists,
US West, US Cable, Insight)

Southwestern Bell)

Canada . 8.0 124 ' - 20.4
(e.g. Bell Canada) (e.g. Videotron,
McLean Hunter)

United Kingdom 04 - 68 7.2

(e.g. Goldcrest)
France - 2.3 - 2.3
' (e.g. Comp. Gen. des
Eaux)
Total 22.5 59.7 6.8 89.0

Note:  The remaining 11 per cent is made up of small investors, mainly of UK origin, in the *‘other’’ category.
Source: OFTEL (adapted from Knight, G.P. 1990, pp. 2-3).
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not intend to remove the present restriction on BT, other national PTOs and Kingston
‘Communications from conveying entertainment services in their own right until ten years
after the publication of the White Paper. The Government would be prepared to recon-
sider the position after seven years if the Director General of Telecommunications
advised that removing the restriction would be’ 11kely to promote more effective competi-
tion in telecommunications.

“These new proposals allow a much higher degree of freedom for the CATV compa-
nies to link up directly with each other, or via third party providers, to provide telecom-
munications services. Examples of services provided might include leased lines, data
communications, home shopping, video-conferencing, security systems and interactive
video games. The wave of investment by North American telcos seems to be a recogni-
tion of this new freedom of action. However, it appears likely that several possible
motives are in play:

— Telecommunications services might provide sufficient incentive in themselves for
telcos, especially now that the Government has decided to end the duopoly policy
“in the UK.

— Entertainment services have been given a boost by new channels such as British
Sky Broadcastmg, Eurosport Super Channel or Disney Channel. The lack of
programming had been a major constraint on the early development of cable in
the UK.

— The combination of both telecommunications and broadcasting features may
facilitate the provision of innovative services not currently available on the
market, for instance interactive television.

— The North American companies may be using the UK market to experiment with
services that they may ultimately want to provide in their own market. Equally,
the telcos may use their UK experience to lobby the US Congress for greater
freedom of action in cross-provision of telecommunications and entertainment
services in their home market.

All these motives are likely to be in operation, to a greater or lesser degree, together
with a general commercial awareness of the investment opportunities of potential growth
markets. The fact that an opportunity exists does not, of course, imply that it is profitable
and the experience of those operators offering both telecommunications and broadcasting
is that the take-up of services is slow and patchy, even when there are demonstrable cost-
savings to the end-user.

Nevertheless, the UK experiment has succeeded in attracting investment capital into
the CATV industry and stimulating a considerable revival of interest. A similar project by
Hong Kong Cable Communications (HKCC) Ltd. to build a joint CATV and telecommu-
nications network in Hong Kong (with US West as a 25 per cent shareholder) foundered
in November 1990 when it became clear that no protection could be offered against rival

companies offering TV services via satellite using SMATV installations
(O’Rourke, 1990).

4.4 “Converged’’ company profiles
It was argued earlier that ‘‘pure’’ converged companies are relatively rare at present.

However, it is possible to identify a number of companies that might fit this description
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and which may act as role models in future years for the development of the information
industry. In this section, three contrasting companies have been chosen to be profiled.
They are:

~ Rogers Communications Inc. of Canada, as an example of a network prov1der
involved in radio and TV broadcasting, in CATV, mobile telecommumcatlons
and, soon, voice communications. _

— Reuters of the UK, as an example of an information services provider that has,
over time, built up its own global, private network. Reuters is an example of a
company that has combined content and carriage of information to good effect.

— Matsushita of Japan as an example of a hardware manufacturer of consumer
electronics and telecommunications terminals which has recently, through its
acquisition of the film and TV studios of MCA, moved into the business of
entertainment services.

4.4.1 Rogers Communications Inc.

Rogers Communications Inc., based in Toronto, Canada, is a good example of a
““‘converged’’ communications services group. Its 1989 turnover was CDN$600.8 million
(US$507 million) divided between four operating groups of cable television (52.4 per:
cent), TV/Radio broadcasting (7.7 per cent), mobile communications (28.6 per cent) and
a newly-acquired interest in Unitel (formerly CNCP Telecommunications). Other related
interests include video rental stores and a home shopping network (CHSN).

Rogers’ move away from being a broadcasting and CATV oriented company
towards a merged communications company came through a series of acquisitions and
disposals in 1989/90. In March 1989, Rogers sold its US Cable TV interests and subse-
quently used part of the proceeds to finance its 40 per cent stake in Unitel and to acquire
the remaining 50 per cent ownership of Cantel, Canada’s second mobile communications
- operator, and a 21.9 per cent stake in Canadian Satellite Communications Inc. Rogers
now has 1.57 million basic cable subscribers (87 per cent of homes passed) and 157 200
cellular telephone subscribers (0.9 per cent of the population in the area served).

Rogers’ corporate positioning appears to reflect expected changes in Canada’s regu-
latory position with regard to broadcasting and telecommunications. In particular, Unitel
filed a successful application to the Canadian Radio-television and Telecommunications
Commission (CRTC) in spring 1990 to provide long distance voice telecommunications.
This will complement Unitel’s existing business in telex, leased lines, data communica- -
tions and facsimile networking (Harvey, 1990).

4.4.2 Reuters Holdings PLC

Reuters, a public company registered in the UK, describes itself as-an ‘‘electronic
publisher’” and provides a good example of a company that both provides information
services and controls the network by which they are delivered. The competitive advan-
tage of Reuters lies in the timeliness of the information provided and for this purpose the
cross-provision of content and carriage is essential. Reuters is difficult to classify in the
terms used in this report because it is unique in its particular combination of business
interests. However, out of its 1989/90 turnover of £1 186.9 million (US$1 947 million), it
is possible to identify the following segments:
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— Real-time information services (65 per cent of turnover); the broadcast of special-
ised financial information to a network of 194 000 video terminals in some
127 countries. This network, probably the largest privately-owned telecommuni-
cations network in the world, uses a variety of technologies to reach its custom-
ers. Some information feeds operate via leased lines on PTO networks, but
increasingly the data is broadcast directly to the user via satellite to a
VSAT receiver. As well as providing the network and the information it carries, -
Reuters also provides specialised terminals and workstations.

~ Transactional processing (13 per cent); two-way communications allowing users
to trade in foreign exchange, shares and futures.

— News gathering and dissemination (7 per cent); the traditional part of Reuters’
business but now increasingly automated. As part of its media operations, Reuters
owns Visnews, a television news agency.

Reuters’ other services include the supply of electronic trading systems (11 per cent)
and historical data bases including newspaper archives and company information (4 per
cent). In contrast to Rogers Communications, Reuters is truly international in its trading
with 60 per cent of its turnover coming from Europe, the Middle East and Africa, 21 per
cent from Asia and 19 per cent from North America.

4.4.3 Matsushita Electric Industrial Co. Lid

Matsushita Electric Industrial Co. Ltd, based in Japan, is one of the largest consumer
* electronics companies worldwide with a 1989/90 turnover of ¥6 002 thousand million
(US$ 37.7 billion). Since its recently-announced take-over bid (November 1990) for

Figure 4.6. Commercial interests of Matsushita Electric Industrial Co.
and MCA Inc., 1989/90 -

Matsushita . MCA
Sales Per cent ; Sales Per cent
Product (US$ m)'  of total Product US$ m)  of total
Video equipment incl. VCRs, TV/Cinema entertainment 1740 (51
camcorders, satellites TV -
dishes ' 10 050 27
Audio equipment incl. radios, * Music . 765 (23)
cassettes hi-fi, car audio 3 530 )
Communication & Ind. incl. fax, Publishing 189 6)
word processors, PCs, CATV 8 650 23)
. Components & semiconductors Other incl. TV stations,
incl. ICs, CCDs and CRTs 4910 ° (13) theme parks, retail 690 20)
Other incl. home appliances, '
_ batteries, cameras and :
bicycles 10610  (28)

1. Exchange rate conversion used: ¥159 = $1. ‘
Sources: Matsushita Annual Report (1989/90), Grover & Dobrzynski (1990).
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MCA Inc., the US-based TV, film, recording and publishing concern, Matsushita has
positioned itself with interests in both the ‘‘hardware’’ and ‘‘software’’ sides of the
information industry and might be considered a vertical integrated, ‘‘converged’’ com-
pany. Figure 4.6 lists the principal interests of Matsushita and MCA.

Matsushita’s move can be interpreted partly as a defensive move, following. the
Sony take-over of Columbia Pictures, but also as an aggressive move which positions the
company well in areas such as video rental, satellite TV broadcasting, HDTV and
multimedia. As part of the deal, Matsushita will sell-off MCA’s TV station interests as
the US Communications Act restricts direct foreign equity ownership to 20 per cent.
Nevertheless, the marriage of the producing and display aspects of the entertainment
industry, which is illustrated by the merger, suggests an increasingly blurred division
within the information mdustry as a whole.
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Chapter five

NETWORK CONVERGENCE OR DIVERGENCE?

5.1 The policy-maker as market-maker

The previous three Chapters have analysed the evidence for the convergence
between telecommunications and broadcasting. In Chapter two it was argued that tech-
nology is progressively eroding traditional boundaries between sectors leading to
increased competition between transmission media such as cable, radio waves and satel-
lite. In Chapter three, evidence was presented to show the growing range of services now
offered by broadcasters and telecommunications companies, including hybrid services. In
Chapter four, the revenue structures and the leading players in the two industries were
examined to analyse the extent of cross-provision of services and cross- ownershlp of
business interests.

In the second half of the report, the emphasis shifts away from the evidence for
convergence to look at the policy questions raised and the initial responses from Member
countries. This Chapter looks at policy issues at the level of public networks and their
- future evolution. It is here that the need for foresight is greatest. That is because public
networks represent a considerable sunken investment which has been planned, imple-
mented and will be amortised over a lengthy time period. Consequently, even if the
question of convergence is still five to ten years away, as many analysts argue, the
implications for investment need to be spelled out now.

Of course, given that public networks are increasingly held in private hands, the
actual investment decisions are generally a matter of commercial strategy, not necessarily
government policy. Even in those countries where the PTO or the broadcast company is
still under public ownership, they have generally been released from the obligations of
financing investment from within the overall government finance budget and can obtain
investment funds from the private sector as well as from their own operations. Neverthe-
less, even where the decision is purely commercial, it is often necessary for strategists to
“‘second-guess’’ what the regulators will do, or what the regulatory position might be in
five years time.

For example a PTO may need to decide whether fibre optic cable rather than copper
is justified in the local distribution network as well in the trunk network. The question of
whether or not they will be allowed to convey TV signals is central to the problem of
demand forecasting. Similarly, CATV companies may need to decide whether or not to
1ncorporate a switching function into their network topology and thereby to offer interac-
tive services as well as one-way broadcast TV

59



These two examples illustrate the potential role of the policy-maker as market-
maker. Even though policy-makers have a declining influence on commercial investment
decisions, they still have the power to define the parameters of activity and to determine
who can offer what service, and where. In the information field, even absence of direct
intervention or regulation is a form of policy and in the specific case of convergence,
policy-makers have the ability to define or to foreclose new market opportunities.

It has been the experience of those countries which have followed the path of
liberalisation of telecommunications that rather than eliminating the need for regulation,
the introduction of competition actually makes the job of the regulator more important. A
monopoly licence takes very few words to define, but to create an environment for free
and fair competition, with appropriate safeguards for restraining former monopolists,
protecting minority interests and defending political pluralism, is much more compli-
cated. A policy position which is too rigid might constrain technical and entrepreneurial
innovation. A policy statement which is too loose is a lawyer’s paradise.

In this Chapter, some of the policy issues which may determine whether there is a
convergence or divergence in public networks in OECD countries are examined. In
section 5.2, trends in the total level of PTO investment are examined with a focus on
different strategies adopted in Member countries. In section 5.3 alternative scenarios for
the evolution of public networks, towards convergence or divergence, are examined. It is
concluded that much hinges on whether or not network-sharing between telecommunica-
tions and broadcasting services is permitted. The economics of network sharing are
examined in section 5.4 and a number of guiding principles for public policy are
proposed in Chapter seven. o

5.2 Investment strategies

5.2.1 PTO investment

Investment in public networks is the legacy of one generation to the next. In 1988,
telecommunications capital investment by public network providers in the OECD area
excluding land and buildings and excluding private investment in networks and terminals
was just over US$70 thousand million or a quarter of PTO revenue in that year (see
Figure 5.1). For the OECD as a whole, the average investment was just over US$200 per
line (equivalent to US$87 per capita) but this average masks a wide range of differences.
Interestingly, the countries with the highest level of investment per line are often those
which already have a high penetration rate such as Switzerland (US$407 per line; 54 lines
per 100 inhabitants) or Germany (US$318 per line; 46 lines per 100 inhabitants).

In order to interpret different strategies in investment, it is helpful to distinguish
between expansion of the network (investment broadening) and modernisation of the
network (investment deepening), including the development of data networks and other
non-basic services. Figure 5.2 uses cumulative investment data over the period 1980-88,
together with statistics for the increase in telephone main lines over the same period.
Total investment, in constant 1987 US dollar prices, stands at more than US$560 thou-
sand million, while almost 80 million new lines have been added to networks in OECD
Member countries. A rough and ready formula can be used to distinguish between
network expansion and network modernisation: the approximate cost of a new main line
is around US$1 500 though this varies considerably between countries and has declined
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Figure 5.1. Telecommunications investment by PTOs in OECD Member countries, 1988

Investment in 1988  Investment per line, 1988 - Investment as percent
(US$m) . (USS$) of revenue -
Australia! 1 568.25 22517 33.22
Austria 924.47 308.02 39.24
Belgium 453.04 127.29 21.24
Canada! . 227567 . 172.32 23.76
Denmark _ 52371 187.60 © 27.55
Finland 563.31 ' 228.06 34.05
France 4 675.62 181.03 ‘ 28.18
Germany 8 935.31 318.22 ’ 41.93
Greece C 219.64 60.75 © 21.00
Iceland 12.10 103.11 ' 14.44
Ireland 200.30 237.70 21.79
Italy . _ 5 496.97 , 273.60 _ 42.56
Japan © 12 641.68 ' 253.11 28.37
Luxembourg 35.22 ‘ 209.65 25.23
Netherlands - 937.99 145.06 23.77
New Zealand 364.63 » 251.17 25.83 -
Norway 587.85 v 291.56 27.59
Portugal - 41130 222.42 40.07
Spain 2 827.28 256.08 48.34
Sweden 1 037.69 185.27 27.81
Switzerland 1 479.74 407.33 38.51
Turkey ' 645.54 131.19 51.35
United Kingdom' 3 075.16 138.92 18.34
United States! 21 262.50 174.99 19.05
OECD 71 155.05 208.48 26.21

1. 1987 data. .
Source: - OECD, adapted from ITU.

over time. On this basis, it can be seen that around a fifth of investment has been spent on
new lines ranging from as much as 98 per cent in Turkey to as little as 12 per cent in
Switzerland. _

Analysis of PTO investment trends in OECD countries (Darmaros, 1990) shows a
high degree of stability over time despite the technological and regulatory changes which
have shaken the telecommunications industry over the last decade. The absolute level of
investments, in constant prices, has fluctuated by no more than 10 per cent under the
influence of the business cycle. However, it is clear that there are big differences in the
investment needs and in the approaches taken in different countries.

It is possible to pick out four overlapping groups of countries:

— Above average investment per line and above average growth in lines; those
countries which have set out to provide basic universal service and have benefited
from a corresponding growth in revenues. These countries include Spain, Italy,
Portugal, Ireland and Norway.

— Below average investment per line but above average growth in lines; countries
which continue to experience a strong demand for network expansion but have
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Figure 5.2. Telecommunications investment for network expansion and network
modernisation, OECD Member countries, 1980-88

Cumulative telecom  Additional main lines Invesmt. in network Invesmt. in -
investment (1980-88) (1980-88) expansion modernisation
(US$m)! (thousands) (Per cent)? (Per cent)?
Australia® , 23 165 2 505 o 16.2 83.8
Austria 7 095 810 17.1 ' 82.9
Belgium 4924 1 096 334 66.6
Canada* _ 19 402 3611 279 72.1
Denmark 3 638 566 23.3 76.7
Finland 3789 730 289 711
France 46 648 9 929 - 319 : 68.1
Germany 67 763 7 544 16.7 83.3
Greece _ 2 432 , ‘ 1 346 83.0 17.0
Iceland . » 99 33 500 50.0
Ireland ' 2 308 360 23.4 : 76.6
Italy E 38 052 7 075 279 72.1
Japan .90 560 10 012 16.6 834
Luxembourg 199 36 27.1 129
Netherlands 6 247 1574 378 622
New Zealand v 1365 315 34.6 65.4
Norway : 4 746 819 - 259 141
Portugal 2113 , 860 61.1 38.9
Spain 15 613 3812 36.6 ) - 634
"~ Sweden 7 446 781 15.7 84.3
Switzerland 9 731 794 12.2 87.8
Turkey . 4252 2773 97.8 22
United Kingdom#* 25 932 5 675 32.8 67.2
-United States* 179 201 16 181 13.5 ' 86.5
OECD 566 720 79 237 21.0 - 790

1. Constant 1987 US$ values, corrected for inflation.

2. Assuming an average cost of US$1 500 per new line (1987 values).

3. Network modernisation assumed to be total investment minus network expansion.
4, 1979-87 data.

Source: OECD, adapted from ITU Yearbook

been unable to match investment levels in other OECD countries. These countries
include Turkey, Greece and Belgium. In the case of France, rapid expansion was
achieved in the 1970s and early 1980s and investment levels have subsequently
been reduced. ‘

— Below average investment per line and above average density of main lines;
countries which have a relatively ‘‘mature’’ telecommunications infrastructure
such as the USA, Sweden or Denmark. In these countries, there has generally
been a significant increase in the level of investment in private networks.

— Above average investment per line and above average density of main lines;
countries which have also reached a high level of maturity but which are continu-
ing to invest heavily in network modernisation and digitisation. These countries
include Switzerland, Japan, Austria and Germany.
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5.2.2 Supply-led investment strategies

This last category of countries have chosen a particular strategy of continued high
investment in public networks which might be characterised as a supply-led strategy.
These countries continue to be the most committed to the implementation of an
ISDN strategy and have pursued investment strategies which are designed to anticipate
demand rather than respond to it. The private networking sector is generally poorly
developed in these countries, partly because of relatively high tariffs for leased lines, but
also because of the prevailing philosophy that telecommunications should be a publicly
provided service.

An example of a supply -led investment strategy is provided by Japan. The major
Japanese carrier, NTT, has issued a vision of its plans for network evolution in the
document ‘‘Visual, Intelhgent and Personal Communications Service: A service vision
for the 21st century’’. The network development plan envisages an orderly transition
from the current PSTN with the phasing out of analogue crossbar switches by 1995, and
the digitisation of all remaining switches by 1999 (Figure 5.3).

By the turn of the century, therefore, NTT plans to be able to provide a standardised,
digital narrowband ISDN interface through the country. In 1995, however, NTT plans to
commence the construction of a broadband ISDN network based on optical fibres for
nationwide coverage by 2015. NTT foresees three main demand-drivers:

““The three basic communications services forming the core of ‘Visual, Intelligent
and Personal’ Services will be telephony, text mail and video-telephony. NTT plans
to provide these one-to-one, interactive communications services uniformly through-
out the country’’ (NTT, March 1990, p.10).

Perhaps the most surprising aspect of this vision is the intention to provide video-
telephony as a universal service to' Japanese homes with an anticipated 20m units in
operation by 2015. Other public carriers appear to have rejected video-telephony as a
viable commercial service, preferring to focus instead on video-conferencing and to look
to other services, such as video on-demand or HDTV, as possible broadband demand-
drivers. - :

NTT has estimated that the 1mplementauon of the first stage of this programme,
between 1990 and 1994, will require investment of ¥1.8 trillion per year (US$13.1 bil-
lion) or $263 per line, which is consistent with current levels (Nakahara, 1990).

Interestingly, bold policy statements such as this from NTT tend to have an echo -
effect elsewhere in the world. The MITI fifth generation computer programme for
instance was, at least in- part, responsible for spawning similar copy-cat government-
supported R & D programmes in Europe and the USA. It is likely that private industry in
its lobbying of government will now raise the threat of Japanese domination of the video-
telephony industry, even though the market potential is unproven. In November 1990, the
French Ministry of Posts, Telecommunications and Space (MPTE) announced a pro-
gramme to put videophones in French homes by 1995 with the specific intention of
countering Japanese products in this field (Rocco, 1990).

523 Demand-led investment strategies

Other countries in the OECD area, such as those in the third group above, profess to
be more attuned to a demand-led investment strategy. In this scenario, investment plan-
ning is a response to demonstrable user demand rather than an anticipation of future
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demand. The danger here of course is that users only ask for more of what they already
have and rarely ask for completely new services. In other words, there is a chicken and
egg conundrum of what comes first — the network or the services? In practice, no
investment strategy can be completely demand-led and there is always a degree of
speculative planning; but the real difference lies in the fact that there has been a shift
within these countries from public to private network expenditure. In telecommunications .
economics, there is always a trade-off between long-term and short-term planning. While
countries which adopt a demand-led strategy claim to reap benefits from closer attention
to user demand, there remains the danger that no long-term policy vision will emerge and
development will be piecemeal and uncoordinated.

5.3 Alternative scenarios for network evolution

The discussion on network investment above emphasises the diffcrent starting posi-
tions of various OECD countries and the range of strategies adopted. This makes it all the
more difficult to predict scenarios for future network evolution.

As recently as five years ago, it was possible to build a model of the evolution of the
telecommunications and broadcast infrastructure which showed an isevitable conver-
gence towards an integrated broadband communications network (IBCj. A model similar
to that promoted by the European Commission’s RACE programme in the mid-1980s is
shown in Figure 5.4. This model is characterised by the substitution of alternative
networks which are ultimately subsumed by a single, technologically optimised, broad-
band network based on fibre optics. This model contained a number of 1mphc1t
assumptions:

a single network provider for all public infrastructural requirements.

— technologically-driven investment based on corporate data and image transmis-
sion requirements. '

— continuing primacy of fixed link technology.

— residential and business requirements met by the same network — one information
feed into the home and the office.

— rapid phasing out of ‘‘obsolete’” networks.

Durmg the course of the late 1980s and early 1990s, several factors have emerged
which throw doubt on this basic concept:

— ISDN has received a lukewarm market response. Far from replacing the existing
specialised networks (PSTN, Telex, CSDN, PSDN) it has become just another

- separate offering in the marketplace alongside these multiple alternatives.

—~ Fax has become the medium of choice for messaging in preference to telex,
electronic mail, videotex and other alternatives; but again it has not replaced
them.

— Private networks have continued to proliferate, especially within buildings and
within firms. Even where ISDN may offer a cheaper alternative, it is generally
only used as a back-up to private networks; third party service providers offering
network facilities management and value-added services have grown in
importance. : '

— Mobile technologies have boomed, especially cellular radio, and now represent a
very real threat to revenues from fixed-link services.
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_ Where market liberalisation allows, there are now several network operators,
especially over long distances, and multiple service providers, principally for
value-added services.

As a result of these emerging trends, it is necessary to redraw this model of
evolution in favour of a diversity of technological options (Figure 5.5). This alternative
model is based on a different set of assumptions.

— multiple network providers competing on the basis of alternative technologies
(e.g. twisted pair, coaxial cable, fibre, radio, satellite, and hybrids);

- demand-dnven investment based on ‘‘personal’ voice, fax and entertainment
services;

— dilution of service revenues between transmlssmn media in the context of an
enlarged total market;

— divergence of residential and business requirements and continuing separation of
telecommunications and television infrastructures; ‘

- continuity of ‘‘obsolete’’ services which compete against newer technologies on
price and reliability and trickle down to the small ﬁrm/residential market.

This new alternative model of network evolution is more complicated and much less
tidy than the former model. It involves a high degree of overlap and duplication but also,
crucially, more competition both between alternative transmission media and between
competing network providers. It is probably less efficient in terms of investment strategy,
but it does imply more choice for users, including tariff choice. At the heart of this
concept is the idea of telecommunications as a ‘‘personal’’ service in the same way that
computing has become a personal resource. Voice communications continues to be the
main demand-driver followed by personal fax and multi-channel TV. Business communi-
cations will increasingly be met by integrated private networks and third-party service
providers offering virtual private networks. Analogue communications will continue to
thrive, especially for voice telephony and conventional TV broadcasting. Digital commu-
nications will grow in importance for business users, for mobile communications, for
HDTV and for other services where data compression is essential.

5.4 The economics of network sharing

The vision developed above of network coexistence rather than network integration
suggests that there will be a growing need for the interconnection of different networks
and the sharing of some network facilities.

The issue of network sharing seems set to become one of the major policy questions
facing regulators over the coming decade. In the context of the convergence theme,
network sharing implies the use of the same physical infrastructure to convey more than
one type of service and/or services from more than one service provider. In section 5.4.1
a possible typology of different forms of network sharing is defined. In sections 5.4.2
and 5.4.3 the arguments for and against network sharing from an economic point of view
are examined and then these issues are summarised in section 7.2 which identifies
specific policy questions and proposes some guiding principles for policy-makers.
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5.4.1 Network sharing principles

Network sharing is a complex phenomenon which needs to be unbundled if the
regulatory implications of the question ‘‘who can share what, and with whom?”’ are to
be understood. In Figure 5.6, three different levels of the network hierarchy are identified
and these are used as the basis for the discussion below:

— at the top of the hierarchy is the mission or main purpose of the network provider
which may be narrowly defined (e.g. to provide leased circuits for private net-
works), or very broadly defined (e.g. to provide a range of communications
network facilities and services in response to customer demand);

— in the middle of the hierarchy are the different elements of the network such as
terminal equipment, cable or switches;

Figure 5.6 Basic model of a communication network

Mission

Physical
-elements

Service

components / .~ Faclities and support services
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— at the bottom of the hlerarchy are the components, in the form of network
facilities and support services, which are necessary to provide and run the
network.

At an abstract level, it is possible to distinguish between the network, the service,
and the service provider and each might be provided on a monopoly basis (same network,
service or service provider) or on a competitive basis (different networks, services and
service providers). This defines a three dimensional matrix and examples of each type of
permutation are shown in Figure 5.7. Logically speaking, one could add a fourth dimen-
sion, that of monopolistic. or competitive network providers, but in practice there are
relatively few examples of dual network infrastructures in OECD countries and anyway,
this has few implications for the question of network ‘sharing.

In Figure 5.7, boxes (1) and (8) show the two opposite extremes of fully integrated
and completely separate, parallel networks. For all the boxes in between, there is some
degree of sharing taking place. Boxes (2) to (4) define a certain level of inter-service and
inter-network competition which might take place within the same organisation. For
instance telex and videotex compete with each other to a certain extent and can both be .
provided over different networks. Ultimately, there may be a possibility of conversion
between services or networks, for instance via an X.400 message handling service. If so,
the choice of service with which to initiate or receive a message lies with the user, and
the choice of which manner to carry and transmit the message lies with the service
provider. Thus the level of real competition is nnmnused but a degree of choice is
maintained.

Boxes (5) to (7) show examples of competition between different service providers.
True network sharing is illustrated in box (7) where both CATV and telephony are
delivered over the same network. In practice, it is difficult to find many examples of pure
network sharing in OECD countries. The UK situation described in section 4.3.3 above is
closer to box (4) at present in that the CATV operators continue to lay separate cables for
voice and for television which share only the same duct and/or sheathing. The situation in
box (3) is possible however, especially in a digital fibre network where separate services
can be carried simultaneously, but kept separate by techniques of time-division or
frequency-division multiplexing. A broadband LAN used internally within a company
and shared by different departments for uses such as video- conferencmg, data transfer,
voice communications and telemetry is an example of (7). However, the use of (7) in
- public networks is quite tightly controlled in most OECD countries. -

Moving down the hierarchy described in Flgure 5.6, a second way of classifying the
extent of network sharing which is taking place is to analyse different elements of the
physical infrastructure such as terminal equipment, the local loop or exchange switches.
Figure 5.8 gives examples of shared and dedicated services. In general terms, it can be
seen that dedicated services are older, and analogue-based (e.g. telex, telegraph) or are
limited in their scope to closed user groups or similar communities of interest (e.g.
INMARSAT position-fixing satellites). Shared infrastructure tends to be more modern
and digital in nature. However, there is nothing to suggest that multi-functional networks
are implicitly better than dedicated networks. Dedicated networks such as telex have
survived for so long precisely because they are optmused to their task. Also, the choice of
providing a service-specific terminal may be a conscious, commercial decision to create a
proprietary network e.g. Reuters” market information service. All that can be said for
certain is that dedicated networks are becoming less common than shared networks.
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Figure 5.8.. Examples of dedicated and shared network infrastructures

Dedicated ‘ Shared

Terminal equipment e.g. Telex terminal, fax terminal e.g. Computer with modem, VSAT
receiver, Minitel terminal

Local loop e.g. Residential PSTN used for voice e.g. Business ISDN line used for

telephony alone voice, fax and data
Local switch  e.g. Packet Assembler/Disassembler e.g. Data switch used for data

_ (PAD) device in an X.25 network - networking and voice switching
Exchange switch e.g. Telex exchange on dedicated e.g. Digital exchange with feeds from
‘ network . mobile, satellite and fixed-link
' services

Trﬁnk cable e.g. Telegraph line ‘ e.g. Fibre optic cable carrying voice,

Satellite

data and image

e.g. Marine position-fixing satellite ¢.g. Dual-use satellite with
transponders used for telecoms, TV
and data broadcasting

A third way of distinguishing the degree of network sharing is to examine what
specific components are being shared. For instance, a list of possibilities might include:

Shared terminals, such as a VSAT receiver which is used either for data broadcast
signals or for TV signals.

Shared cable, such as a coaxial cable in the local loop used for both CATV and
telephony. Either the actual cable may be shared (e.g. by frequency- or time-
division multiplexing) or alternatively several cables, or individual fibres, may be
encased in the same sheathing.

Shared duct or trench that might be used for delivery of a number of different
information feeds (e.g. CATV, telephony, security system) or utility services
(telephone, gas, electricity, sewage, water) into the home/office.

Shared physical znfrastructure such as telegraph poles, concentrators, amplifiers
etc.

Shared switches, such as combined data and voice PBXs.

Shared exchange offices where switches from several different service suppliers
might be co-located. ’

Shared sites — where radio transmitter masts occupy prominent positions, they
may be shared by several different uses such as TV broadcasting, mobile telecom-
munications cells, microwave transmission, private networks, satellite earth sta-

. tions etc.

Shared personnel such as installation and maintenance, user support services,
directory enquiries, operator services etc.

Clearly then, there is a hierarchy of different possible parameters to determine the
extent to which the network is shared. For the purposes of the discussion below, the
following terms will be used:
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— cross-ownership of more than one type of service provider;

— cross-provision of more than one type of service by the same service provider;

— integration of two or more services using the full resources of a single network;

— shared facilities of two or more services using some of the elements of the same
physical network including terminal equ1pment the local loop, sw1tches or
cables;

— shared support services of two or more services using some of the support
services of the same network, including ducts, trenches, telegraph poles, sites or
personnel. :

54.2 Argitments for structural separation

There are two main arguments for the structural separation of activities along lines
of business (i.e. the prohibition of network sharing). The first argument is that telecom-
~ munications and broadcasting activities have historically developed separately, represent- .
ing quite different business cultures, and therefore they should continue to be kept
separate unless there is overwhelming evidence of market failure or unless there is
pressure from participants to allow sharmg The second argument is based on the desire
to create and maintain competition in service provision. There is a wide body of eco-
nomic literature which supports the notion that competition is a superior alternative to
monopoly provision of services with the benefits of competition being evident in the
range of consumer choice, innovation and the development of new services, lower prices,
‘higher quality of service and productivity gains by the operator.

While recognising the validity of the first, essentially negative argument, the discus-
sion below will focus on the second, more positive argument in favour of structural
separatlon A pro-competitive policy stance would tend to favour cross-provision of
services insofar as this increases the total number of service providers in the market, but
it would limit cross-provision if there were arguments that this might lead to an unstable
market structure, with monopolistic tendencies. For instance, if the service providers in
market A are demonstrably larger, or have greater access to resources of investment,
infrastructure or personnel than those in market B, then there may be an argument for
restricting cross-provision, or limiting it to providers already involved in market B. More
powerfully, if there were evidence that firms from market A would only enter market B
by buying-out existing firms, thus reducmg the total number of operators, then constraints
might be considered for both cross-provision and cross-ownership.

Evidence from the previous Chapter suggests that there is indeed an imbalance in
the average size of firms with those involved in the broadcasting field being much smaller
than those in the public telecommunications field. However, the existing market structure
in telecommunications is largely a reflection of previous regulatory positions. In Japan,
for instance, since deregulation of the telecommunications market in 1985, there are now
some 66 new Type I carriers (service and network facility providers) with an average
1989 turnover of ¥3.6 billion (US$26.3 m) and more than 900 Type II carriers (service
providers only). Despite this proliferation of new market entrants, NTT still holds a
96 per cent share of the total Type I telecommunications market. This would suggest that,
in Japan at least, any regulatory restrictions aimed at increasing competition should be

applied only to NTT. \

Several policy stances are possible on the question of cross-ownership or cross-
provision. These are described in Figure 5.9. Case (1) is the most restrictive policy stance
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Figure 5.9. A matrix of policy options for restrictions on cross-ownership
and cross-provision

Scope
Degree . _
Restrictions on all carriers Restrictions only on dominant carriers
Restrictions on cross-provision 1) : %))
Restrictions on cross-ownership )] @
Restrictions on cross-ownership
attained through acquisition : (&) \ (6)

while case (6) is the most liberal. In practice (3), and (5) are relevant only to those
countries which have a liberalised telecommunications service market. In Canada and
“the US, the policy stance is at (3) in the sense that, for the most part, PTOs can neither
start-up or buy-up TV services, nor become video programmers. The definition of PTO
used here is quite limited and there are some examples of cross-provision by firms which
are not primarily telecommunications service providers (e.g. General Electric). The USA
has statutory restrictions that bar foreign countries from direct ownershlp of more than
20 per cent of TV stations.

In Japan, there are few restrictions on either cross-ownership or cross-provision and
there are some examples of Type I carriers that provide both leased lines and TV services
(e.g. Lake-City Cablevision Co. Inc. which operates in Nagano prefecture). However,
NTT is prevented from directly offering content-based information services, such as
cable TV, under the provisions of the NTT law. In the UK, the current policy stance is a
modified version of (2) with BT and Mercury restricted from providing CATV on their
main network, but no similar restrictions on other operators, including foreign operators.
In most other OECD countries, it seems that no policy position has been specified,
probably because there is little demand from the dominant PTO to provide TV services.

The “‘preservation of competition’’ argument can also be applied to the question of
whether or not integration of networks should be allowed and equally whether this might
be extended to the sharing of facilities or the sharing of support services. The argument
against integration is that to provide only a single electronic information feed into a home
or business may lead to an undesirable level of control over the competition that might be
allowed, or the services provided, over the information feed. In the publishing industry,
for instance, there is a long history in many OECD countries of regulatory policy aimed
at maintaining political pluralism. Some analysts have argued that to put the means of
diffusion of information (i.e. electronic networks) into the hands of one organisation
could lead to a totalitarian scenario in which information flows into the home are
manipulated and controlled.

But how likely is such a scenario? For a start, the electronic network is only one of
many information feeds into the home. Others include the airwaves, satellite antennae
~and the letterbox. Furthermore, control of a network does not necessarily imply control
over the services provided on that network.
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Figure 5.10. A typology of network and service providers

Scope
Content
Network provider only Service provider only Network and service provider
Telecommunications only ¢))] @) 0]
: No major examples in e.g. Type II carriers e.g. Type I carriers
OECD countries (Japan) (Japan)
TV only @ ’ &) (8
e.g. NOZEMA e.g. Disney channel e.g. BBC (UK)
_ (Netherlands) (US)
- Telecommunications and -3 6) )]
TV e.g. INTELSAT e.g. SSS0 licensees ¢.g. Rogers
(UK/Germany) Communications Inc.

(Canada)

Figure 5.10 provides a possible typology of network and service providers. In fact,
telecommunications organisations which provide the network only — case (1) — are quite
rare in OECD countries. At an early stage in its reform planning process, Germany
considered splitting the network and services operations of the Deutsche Bundespost.
From a theoretical standpoint, such an arrangement, in which a network operator leases
capacity to competing service providers would seem to provide a sound basis to establish

genuinely ‘‘equal access’’, but in practice such a proposal is likely to encounter stiff
opposition from incumbent operators.

Case (2), in which an independent organisation provides broadcasting transmission
facilities only, is more common in OECD countries. In the Netherlands, for instance,
NOZEMA plays this role (Arnbak, 1990), while in the UK, the soon-to-be-privatised
National Transcom Ltd. has been separated out from the Independent Broadcasting
Authority (IBA) and can now compete for outside work. It is likely that organisations in
category (2) will increasingly migrate to category (3) by providing sites and shared
facilities for mobile communications operators, or even to category (9) by providing
cellular radio services. Satellite service providers such as Intelsat or Eutelsat, regularly
provide studio-to-studio transfer of TV programmes and increasingly also direct broad-
cast by satellite in addition to telecommunications services (3).

The division between (4) and (7) corresponds to the Japanese distinction between
Type II and Type I carriers. Most OECD countries have only one company in category 7,
though Britain, Japan, New Zealand, and the USA (for long distance services) are
exceptions. Several other countries have multiple mobile operators, 1nclud1ng France,
Germany, Sweden, Australia and Denmark.

Most OECD countries have multiple firms in both categories (5) and (8), though in
some cases there may be a single broadcasting authority that provides transmission to
several TV stations or channels. Category (6) is under-represented in OECD countries,
though arguably specialised satellite service operators such as the SSSO licensees in the
UK and Germany may evolve to become providers of mixed narrowcast TV and two-way
data communications over leased satellite capacity. Finally, category (9) shows the
“‘converged* company, Rogers Communications Inc., which was profiled in Chapter four.
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At present, regulations in Canada restrict Rogers’ ability to unify its CATV, mobile,
satellite and tele¢ommunications networks. Nevertheless, the investment in switched fibre
optic networks for CATV in Toronto which Rogers is currently undertaking appears to
anticipate a future relaxation of restrictions on cross-sectoral provision.

5.4.3 Arguments in favour of shared networks

The main argument in favour of network sharing rests on the issue of technical
efficiency. There is a certain irony in the fact that residential telephony uses a fraction of
the available bandwidth of a copper wire and is in use, typically for less than ten minutes
per day, while television uses great swathes of the available UHF and VHF frequency
spectrum and is in use for several hours per day. Technologically speaking, a much more
efficient solution would be for television to be provided by direct line and for telephony
- to be provided by radio waves. This concept is sometimes referred to as the ‘‘upside
down house’’. The fact that this has not been the case historically leads to. problems in
making the best use of tomorrow’s technologies. The replacement of copper with fibre
optic cable direct to the home can not be cost-justified at present on the basis of voice
telephony alone either from an economic point of view (copper is still cheaper than fibre)
or an efficiency point of view (fibre can carry up to 10 000 voice conversations simulta-
neously whereas most homes require only one). Equally, if HDTV were transmitted over
the airwaves, the number of channels that could be broadcast would inevitably be limited.

Both the telcos and the CATV operators could potentially benefit from a relaxation
of regulations which prevent network sharing. More than anything else, network sharing
would be a way of ensuring that fibre to the home might be cost-justified. The laying of
fibre optic cable directly to the home opens up a whole range of new interactive service
possibilities in the field of voice, video, text and data transmission. When combined with
the new range of intelligent user equipment this could create completely new markets, for
instance for video on-demand (home programming), electronic newspapers and books,
video-telephony or distance workmg/learmng

The arguments presented above beg the questlon of whether this would create a
local ‘‘super-monopoly’’ providing both cable TV and telephony. If so, this would seem
‘to run counter to the goals of promoting competition and pluralism. It would certainly
appear to reduce the possibilities for network transmission (infrastructural) competition
between carriers in the same geographical area. From a competition point of view, would
it not be better to maintain at least two separate networks for cable TV and
telecommunications?

There are three main responses to this viewpoint — firstly that a monopoly in the
provision of the network does not necessarily imply a monopoly in the provision of
services; secondly that there is already competition to the local loop from cellular radio
and direct satellite transmission; thirdly that there could be competition between geo-
graphical areas across the nation through a system of franchises as already exists for
CATV in many countries. The argument put forward here is that ‘‘line of business’’
regulation is inappropriate for the promotion of technological change and could be
superseded by regulation based on the division between networks and services; and/or
between alternative transmission media. :

The first alternative could be used to justify an infrastructural monopoiy, on the
basis that it is environmentally inefficient to lay multiple cables in the same geographical
area. However, services provision could still be provided on a competitive basis even at
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the local level. There may even be a case for a regulatory division between the network
provider and the service operator, with competing service providers paying an access fee
to use the same network. The second alternative, of a regulatory divide between transmis-
sion media, becomes increasingly possible as services such as mobile telephony, PCNs
and data broadcasting develop in competition to cable-based services. The third alterna-
tive of different licensees in different areas should promote competition in network
innovation and might make it possible to withdraw or reallocate licences of specific
regional operators if their performance is not up to par.’

The ultimate test of policy is whether or not the customer benefits. No policy-maker
can decide on the customer’s behalf what he or she actually needs, but it is possible to
follow certain guidelines such as increased choice, higher quality, lower price and greater
- service innovation. There are certainly dangers associated with convergence, for instance
integrated service provision and the high investment cost it entails may lead to higher
prices in the short term. Also a diversion of traffic on to mobile or data broadcast
networks may lead to higher unit costs in conventional services. In the broadcasting field
too, experience shows that an increase in the number of channels may, through the
dilution of revenues, lead to a measurable loss of quality. Nevertheless, it is also
necessary to point out the opportunity costs in terms of technologies and services whose
development might be retarded if a convergence policy is not followed - a fibre optic-
based infrastructure, new interactive services and high-definition television.
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Chapter six

SERViCE REGULATION AND DEREGULATION -

In Chapter five, some of the policy implications of convergence for the future of
public communications networks were examined. It was argued that policy-making
should move away from line-of-business regulation, in which networks and network
providers are regulated according to their principal service function. Instead, regulations
based on structural separation should be relaxed and measures which promote the techni-
cal and environmental efficiency of the network, for instance through network sharing or
the upgrading of the physical infrastructure, should be encouraged. '

In order for this type of policy to be implemented, it needs to be assumed that the
competitive (or allocative) efficiency of the market is not impaired. In response to the
assertion that network sharing and cross-provision would inevitably lead to a ‘‘super-
monopoly’’ network provider, covering both telephony and television services, two
counter-arguments were advanced:

— That there is growing competition between transmission media — cabled, mobile/
radio, microwave and satellite networks;

— That an infrastructural monopoly need not lead to a service monopoly but rather

to competition between service providers. Indeed, where the upgrading of the

physical infrastructure creates extra bandwidth, this may actually enhance the
potential for shared use between competing service providers.

In this Chapter, the main purpose is to examine the validity of the proposition that
policy-makers can afford to turn a ‘‘regulatory blind eye’” to infrastructural supply
trends. Specifically, the analysis in this Chapter examines the preconditions for achieving
a genuinely open and competitive market.

In section 6.1 the arguments concerned with economics of scale and scope of service
providers are evaluated. In section 6.2, the appropriateness of different regulatory
regimes, actual and potential, is considered. In section 6.3, the focus narrows to look at
appropriate regulatory regimes for the particular question of the allocation of the civil
frequency spectrum. Finally, section 6.4 attempts to define efficient and equitable princi-
ples for access to, and interconnection of, public communications networks, In section
7.3, these principles are applied to the question of the licensing of operators.
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6.1 Economies of scale and scope

6.1.1 The theory

The economics literature is replete with examples of the advantages to be gained
from the size (scale) and coverage (scope) of operations. The received wisdom in the
telecommunications industry is that ‘‘bigness’’ brings certain benefits, especially where
the ‘operator is able to operate internationally. In this argument, it follows that a large
operational scale is necessary to support a full range of user services; i.e. that economies
of scope are dependent upon economies of scale. This received wisdom is rarely chal-
lenged and is too often taken to-be self-evident when advanced as a reason for preserving
large, monopolistic structures such as the PTOs in their traditional form. ’

The economies of scale and scope argument is based on the following assumptions:

— That larger size allows a lower unit cost so that, for instance, a large operator can
‘obtain bulk purchase discounts for supplies or can install larger exchange
switches with a lower cost per line. _

— As a consequence, large operators can provide a lower marginal cost for each
new subscriber, thereby allowing them to offer lower fixed charges (for installa-
tion, maintenance, billing, operator services, etc.) which in turn promote higher
rates of usage (i.e. more calls per line). In a virtuous circle, this should lead to
reduced tariffs and therefore even higher network utilisation. ’

— Centralised costs such as research and development can only be supported by
large enterprises. Thus a big PTO should be able to stay ahead with network
modernisation and should be more innovative than its smaller counterparts.

— Users are presumed to want systems integration, that is the ability to purchase all
the communications services they want from one single company (one-stop shop-
ping), especially where that company is able to provide a comprehensive range of
services, with good coverage outside its operating area (i.e. international
services). )

These four main arguments add up to the contention that ‘‘big is beautiful’’ in the
provision of telecommunication services and would seem to warn against the introduction
of competition or the hiving off of activities which might fragment the structure of
service provision and generally reduce the efficiency -of the operator.

In the communications industry one can add a third generic type of economies of
size; namely, the benefits that arise from ‘‘networking’’ (see, for instance, the discussion
in Hayashi, 1991). Economies of networking may be described as the benefits that arise
from increasing the number of partners with whom one can correspond. The average size
of PTO networks in OECD countries range from the monolithic NTT of Japan with more
than 52m direct subscribers to the smallest of the fifty-plus regional telcos in Finland with
only 1 500 subscribers. Similarly, the density (penetration rates) of OECD networks
varies from more than 65 telephone main lines per 100 inhabitants in Sweden to less
than 15 in Turkey. It can be argued that the telecommunication network is increasingly
global and therefore the size of the local unit is irrelevant. However, there are still big
differences in the level of tariffs between domestic and international operations. Further-
more, in networks more advanced than simple voice telephony, tariff differences are
often reinforced by incompatibilities in standards.
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6.1.2 Counter argumenis

The principal weakness with the economies of scale and scope thesis is that it
underestimates the benefits of competltlon It is possible to counter the arguments
advanced above with equally convincing reasons to believe that a lack of competition
may lead to diseconomies of scale and a concomitant weakness in market structure:

— Competition can reduce unit costs by emphasising the need for operators to
streamline operations and by putting pressure on suppliers that might not be
possible in a monopolistic market, and by giving users the power to express
market preferences.

- Competmon can also reduce marginal costs in that it forces down prices and
therefore increases usage. Competition may encourage substitutability between
transmission media and thereby force operators to apply cost-based tariffing
principles. ‘

-~ — Competition can encourage more radical forms of innovation and R&D in that
new market entrants have no existing base of established market share or sunken
investment to defend. Consequently, there is more likelihood that there will be
substitutability between innovative services and existing services.

— The argument that users want one-stop shopping or systems integration has more
to do with what operators think they want rather than the preferences that users
themselves express. In the computer industry, by comparison, there has been a
discernible trend towards multi-vendor environments as users discover the free-
dom to break away from proprietary, sole-vendor operating systems. A healthy
market structure is one that can accommodate small, niche market suppliers as
well as across-the-range international players.

Trends in policy-making reflect this methodological uncertainty over the true value
of economies of scope and scale. One can identify trends towards concentration and
centralisation, especially the bringing together of domestic and international operators
(for instance, in Australia, Denmark and perhaps soon, Italy). Equally, there are examples
of divestiture and decentralisation notably in the US, New Zealand and, to a lesser extent,
Japan. The truth seems to be that the centralisation/decentralisation argument tends to go
in cycles of popularity with first centralising trends prevailing until diseconomies of scale
become evident, at which point a decentralising trend takes over. The cycle is then
reversed when problems of fragmentation, lack of co- ordlnauon and insufficient scale of
operations become critical.

6.1.3  Testing the hypothesis

In order to test the hypothesis that economies of scale and scope are a dominant
factor in shaping the communications industry, it is necessary to use proxy variables for
performance. The most readily available indicator, and the easiest to interpret, are price
comparisons. Recent OECD research (see Performance Indicators for Public Telecom-
munications Operators, ICCP series, No. 22) has presented a comprehensive and reliable
dataset for relative prices in business communications services in 21 OECD countries
(comparative data is not available for all services in Greece, Luxembourg and the USA).
A composite basket of five different business services expressed in indices with the
OECD average equal to 100, was established as follows (for December 1989 tariff data):
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— domestic telephone tariffs; 50 per cent of total basket, of which 10 per cent in
fixed charges and 40 per cent in usage charges;

— international telephone tariffs; 20 per cent;

— mobile telephone tariffs; 10 per cent of basket of which 3. 3 per cent in ﬁxed
charges and 6.7 per cent in usage charges;

— leased line tariffs; 10 per cent of basket;

— X.25 packet-switching tariffs; 10 per cent of basket of wmch 3.3 per cent in fixed
charges and 6.7 per cent in usage charges.

This price index can be examined in relation to a number of possible explanatory -
variables:

— economies of scale, which can be approx1mated by either the size of the country
or the total telecommunications revenue .of the country;

— economies of networking are more difficult to define but can be estimated by the
penetratron rate of telephone main lines per 100 inhabitants;

~ economies of scope cannot really be measured here as they relate to cross-sectoral
provision of telecommunications and broadcasting services which does not yet
exist to any substantial degree in OECD Member countries.

6.1.4 Interpreting the results

It is not possible to test the hypothesis using a sophisticated statistical technique
such as multiple regression because of the high degree of multicollinearity and spatial
_auto-correlation in the explanatory variables. Nevertheless, it is clear from a simple linear
regression that the strongest observable relationship is between the two measures of
economies of scale and the price index. However, the relationship is a positive one (i.e. a
larger country has higher prices) rather than the expected inverse relationship. In other
words, the evidence shows clear diseconomies of scale; that the larger PTOs are the most
expensive (Figure 6.1).

Only the proxy variable for economies of networking (main lines per 100 inhabi-
tants) shows that some benefits are derived by PTOs with high penetration rates. How-
ever, even here there is a degree of circularity in the argument in that PTOs with low
prices are, by definition, ‘‘efficient’” and can therefore be expected to have a denser
network structure.

It is not possible to draw firm policy conclusions from these inconclusive results.
However, there is no evidence that suggests that governments should support large
incumbent PTOs on the basis that they preserve economies of scale. Furthermore, there is
no evidence of positive or negative effects which might accrue from allowmg greater
cross-sectoral coverage and therefore higher network utlhsatlon

6.2 Regulatory regimes

6.2.1 Unitary or sectoral regulation?

The countries of the OECD are divided on the issue of whether there is a need fora
single regulatory authority to oversee the information industry. In some countries there is
a single national regulatory body, such as the Federal Communications Commission
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Figure 6.1. Economies of scale and scope for PTOs in OECD countries

Telecommunications . . Main lines per

price indox | Fopulaion 1988 Revemues 1988 gy gt

(Dec. 89)! . 1988
Australia 100.63 . 16 538 ' 4 7202 42.112
Austria ' 127.68 7 595 2 355 39.52
Belgium 73.73 9879 . 2133 36.03
Canada 96.06 . 25 950 9 5752 50.892
Denmark . 56.77 5130 1 901 54.42
Finland 79.32 4 946 1654 . ’ 49.94
France 105.36 . 55 873 16 594 46.22
Germany 148.85 . 61 451 21 312 © 45.69
Iceland 5298 250 84 46.93
Ireland 117.44 3 538 919 23.82
Italy 127.53 57 441 - 12917 34.98
Japan 137.71 122 613 44 568 40.73
Netherlands 7178 14 765 3946 43.79
New Zealand ’ 93.06 3 326 1412 ... 4365
Norway 101.41 4211 2130 47.88
Portugal 86.54 ‘ 10 304 1026 17.95
Spain 141.65 38 996 5 848 28.31
Sweden - 7254 . 8 438 3 731 66.38
Switzerland 92.94 6 672 3 842 ' 54.45
Turkey 123.87 53 969 1257 9.12
United Kingdom 92.15 57 065 16 7682 38.792
OECD? _ 100.00 568 950 158 698 37.97
X coefficient* 0.0006 ~0.0013 -0.8970
R squared* . 0.3971 0.2584 ‘ 0.1816

1. Composite price index of telecommunications services derived from OECD tariff comparison model. Services include
national and international voice telephony, mobile communications, leased lines and packet-switched services.

2. 1987 data.

3. 21 OECD countries only: data for Luxembourg, Greece and USA is incomplete.

4, The X coefficient and R squared values show the results of simple linear regression analysis between the pnce index and a
serie of possible explanatory variables.

Sources: OECD, with additional data from ITU Yearbook.

(FCC) in the USA, with public utilities commissions (PUCs) having jurisdiction over
telecommunications at the state level. In Japan, the Ministry of Posts and Telecommuni-
cations (MPT) is responsible for communications, in the broad sense of the word,
incorporating postal services, telecommunications and broadcasting. In other countries,
the two industries of telecommunications and broadcasting are regulated separately, for
instance by the Office of Telecommunications (Oftel) and the Independent Television
Commission (ITC) in the UK; or by the Direction Générale de Réglementation (DGR)
- and the Conseil Supérieur de I’ Audiovisuel (CSA) in France. In practice, no country has a
totally unified regulatory structure and it is only recently that pressures have arisen to
treat the information industry as a whole.

A similar debate over whether or not there should be a unified regulatory regime
exists also at the international level. The International Telecommunication Union (ITU) is
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currently considering a proposal to unite its two main subsidiary bodies — the Interna-
tional Telephone and Telegraph Consultative Committee (CCITT) and the International
Radio Consultative Committee (CCIR) and their respective World Administrative Con- -
ferences (WATTC and WARC). If this is carried out, it would bring international
regulations for telecommunications and broadcasting together, including the administra-
tion of radio frequercies.

Surprisingly, at the national level, a liberal policy environment in one field does not
necessarily map onto a similar environment in the other. Italy, for instance, has a very
liberal regime in broadcasting but is still highly regulated in telecommunications. It does
not follow that unitary regulation is superior to fragmented regulation. Indeed, monopo-
listic regulation may be as harmful to an industry as the monopolistic provision of
services. However, it is necessary that there should be a unified policy vision and
agreement on common goals and a clear decision-making hierarchy if possible policy
contradictions are to be avoided. This might be achieved through the establishment of
special commissions or working parties, whose brief extends beyond disciplinary bound-
aries, rather than by bringing all the regulatory functions under the same roof.

6.2.2 Traditional regulatory models

In broad terms, it is possible to identify three main models of regulation which have
been applied in the information industry. Firstly a ‘‘newspaper publishing’’ model
designed to limit the ownership of newspapers or to prevent monopolistic control of the
mass media. The interest here is principally to protect political pluralism. Secondly, a
“‘public broadcasting’’ model, originally applied to the cinema and later to television.
Here the concern is with the actual content of what is being broadcast or advertised and
its potentially harmful effects on minorities, children, or the public sense of decency. In
some countries, this concern with content also stretches to the protection of cultural
identity, especially in those countries with multiple languages such as Canada, Belgium,
Switzerland or Wales. Thirdly, a ‘‘telecommunications’” model . of carrier regulation
designed to ensure the realisation of socijal and economic goals such as universal service,
a high level of investment and penetration, and low levels of tariffing.

These three models of ‘‘control’’, ‘‘content’” and ‘carrier’’ regulation are to some
extent contradictory. For instance, the newspaper model was designed to ensure that there
are at least two suppliers in the market, whereas the telecommunications model has been
sometimes used to justify a monopoly. Such contradictions are not necessarily a problem
where inter-industry barriers are well-defined but problems may arise under convergence.
For instance, morally doubtful services which would not be allowed under broadcasting
regulations may not be censored when they are offered over the telephone or a videotex
- network. Similarly, many countries report the case of children becoming compulsive
users of chat lines for which their parents must pay the telephone bill. Regulatory policy-
makers may need to encure that service providers do not use an alternative transmission
medium to by-pass content regulations operating in the original medium. The require-
ment is for consistency in the appllcauon of existing regulatlons rather than for new
regulatory forms per se.

6.2.3 Alternativé reguldtéry models

It is possible to identify a variety of alternative regulatory models from other
industries which might find a possible application in the information industry. Some are
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already in use, to a certaln extent, and they complement the control” “‘content’’ and
“‘carrier’” models discussed above:

— The strawberry jam model of regulation which states that, for a jam product to be
marketed as ‘‘strawberry’’, it must have a certain minimum content of strawber-
ries. Applied to telecommunications, this might have applications for type
approval procedures for terminal equipment, in specifying what minimum charac-
teristics a terminal should meet such as safety requirements and network
interworking. It could also be used to specify what community service obligations
need to be met by a PTO, or what minimum ‘‘core’’ services should be provided
by a PTO licence-holder.

— The resource allocation model of regulation whereby a certain portion of a finite
resource is allocated to specific firms, such as mineral extraction rights or airport
landing rights. In the context of the communications industry, there are two main
contenders for resource allocation: the civil radio frequency spectrum and slots in
geo-stationary orbit. Mechanisms for the allocation of frequencies are examined
in section 6.3.

— The franchise model, as used by fast food companies, which grants exclusive
rights to market services in a specific geographical area for a guaranteed times-
pan. This is used quite frequently for cable TV or other broadcasting licences but
it differs from the licensing model used for telecommunications in which licences
are usually granted without specific time limits or regional boundaries. The
franchise model may be appropriate for those fields in which too many competi-
tive players would make the market unattractive for investment, for instance for
services which depend upon terminal-to-terminal inter-operability.

- — The equal access model of regulation, as applied to education, health services or
legal services. The principle here is that each of the players should be given equal
access to a common resource such as a public network or a numbering plan. A
trivial example is the random access to telephone numbers of taxi firms given by
directory enquiries. More sophisticated examples are being developed in
the USA, the European Community and Japan in the thinking behind Open
Network Architecture (ONA), Principles (ONP) and Doctrine (OND) respec-
tively. More detailed research on equal access principles can be found elsewhere
in OECD studies (see, for example, Trade in Information, Computer and Commu-
nications Services, ICCP series No.21, OECD, 1990; or Darmaros, 1990).

— The positive discrimination model of regulation as exercised in favouring disad-
vantaged or under-represented social groups. In the communications industry,
positive discrimination might arguably be applied to new market entrants compet-
ing against an incumbent PTO. o

— No cross-subsidisation as a regulatory principle may be applied to firms allowed
to compete in more than one regulated sector. In practice, however, no cross-
subsidisation remains as a theoretical principle which, in most cases, is neither
possible nor desirable to enforce fully, because it would rule out the majority of .
new service innovations. Nevertheless, this principle is increasingly employed in
distinguishing between the monopoly and competitive fields of PTO operations,
or to limit the level of cross-subsidy of local loop services with funds from long
distance and international telephone services. :

Clearly there is no shortage of regulatory tools in the policy-makers’ armoury, but
the objectives of each particular policy need to be carefully defined and there should be a
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clear statement of what aspects of market failure the policy is meant to remedy. The
following sections look at specific applications of new regulatory models relevant to the
‘“‘convergence’’ topic in the allocation of the civil radio frequency spectrum, access and
interconnection principles for networks and service providers, and the licensing of ‘‘con-
verged’’ operators. '

6.3 The economics of frequency spectrum allocation

6.3.1 Supply and demand

The frequency spectrum is a relatively bountiful and potentially profitable public
resource, but ultimately it must be regarded as finite. For this reason, it is desirable that
its use should serve the public interest, however that may be defined, and that its use
should be as efficient as possible with adequate mechanisms for avoiding conflict or
interference between users. The allocation and assignment of rights to use the spectrum is
generally at the discretion of national governments. However, policy mechanisms were
generally developed in an era when spectrum was viewed as a virtually boundless
resource. Most current principles for allocating spectrum are based on ‘‘first-come, first-
served’’ rationing techniques with no formal means for recovering portions of the spec-
trum which are no longer used. What is needed is a shift to market mechanisms which
provide incentives for efficient use and innovation while penalising spectrum hogging.

Pressure to rev1ew spectrum allocation policy is coming from both the demand and
the supply side: .

— A multiplication of demands for spectrum use notably in public and private
cellular radio systems, but also in other mobile communications technologies
such as telepoint, Personal Communications Networks (PCNs) and ground-to-air
systems. As well as mobile communications, more traditional spectrum users such
as the broadcasters may wish to use extra bandwidth for high definition television
signals (HDTV) and compact disc quality sound (digital radio). The electronics
industry more broadly is also developing new radio-based products, such as baby
monitors, security systems, microwave cookers, tracking systems, or wireless
LANSs and PBXs. The International Frequency Registration Board (IFRB) of the
International Telecommunication Union (ITU) notes that the number of applica-
tions to use the spectrum i in the last ten years outweigh the previous eighty years,
and applications in 1989 exceed the previous decade.

— While no new spectrum can be discovered, there are some encouraging trends
towards better supply management. Firstly, data compression techniques and
digital technology are enabling spectrum users to be more conservative in their

‘usage requirements. Secondly, there are moves to reallocate spectrum from gov-
ernment/military to commercial use. For instance, in the USA, a proposal that
- some 200 MHz of spectrum be reallocated from government use is under discus-
sion in a bill promoted by Representatives Dingell and Markey. In Central and

" Eastern Europe too, such transfers can be expected. Thirdly, on the technical side,
research is finding potentially profitable uses for previously unused spectrum at
higher wavelengths. Even if existing spectrum assignments remain unchallenged,
there is an urgent need to choose a way to allocate and-assign newly-available

“bandwidth between competing players. :
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6.3.2 The economic and international dimensions

In the field of telecommunications economics, frequency spectrum allocation is a
rare example where relatively pure economic principles such as rent, efficient use or
resource allocation can be brought to bear. However, spectrum allocation has tradition-
ally remained the domain of engineers and civil servants. There is general agreement
among economists that the best solution to create competition, innovation and efficiency
in the use of the spectrum, is to create a market. In other words, it is necessary to
determine some sort of value for the airwaves. Multiple options exist which vary accord-
ing to the nature of the beneficiaries and the degree of regulation exercised by the State:

~ an auction of spectrum rights either directly, by the State, or indirectly through
resale in the open market: where the notion of spectrum allocation as a tradeable
property right is accepted, a market can develop in resale or through subdivision
of spectrum rights even where the first round allocation has taken place through
standard rationing techniques; '

— arental or tax system which penalises under-utilisation;

— system of franchises or leases which could be periodically renewed or reallocated
if the user fails to provide services which are in the public interest;

— a voting system in which different users compete for votes; '

— a technocratic rationing system in which ‘‘experts’” assign the spectrum;

— a quasi-price market in which economic values are assigned to intangible public
goods such as ‘‘entertainment’’, ‘‘freedom to communicate’’ or ‘‘emergency
services’’. ‘

As well as the economic dimension there is also an international dimension to the
question. The frequency spectrum recognises no international boundaries, especially
when services are delivered by satellite. The converging of radio with fixed link services
~ will have a major effect on the process of international standards-setting within the ITU.
At this time, when the ITU High Level Committee is looking into how the Union should
be best structured to meet the needs of its member Administrations in the twenty-first
century, consideration must be given to whether a merger of some of the functions of the
CCIR and the CCITT is both necessary and desirable. The World Administrative Radio
Conference (WARC) is due to meet in Spain in 1992 with issues such as PCN services,
HDTV and services provided by low-flying communications - satellites (such as
Motorola’s proposed Iridium service) high on the agenda.

Developing countries are keen to avoid a carve-up of international frequency spec-
trums when they are not in a position to take advantage of emerging technologies. On the
other hand, the advanced countries would like to press ahead with releasmg spectrum to
encourage innovation while focussing on maximising the economic value of the
spectrum.

A new OECD study is examining current policies towards the allocation of fre-
quency and innovative procedures. For instance, New Zealand has announced its inten-
tion to auction the spectrum above 1 000 MHz and the UK has awarded PCN licences in
spectrum space previously reserved for television. In the USA, the Commerce
Department’s National Telecommunications and Information Administration recently
issued a report examining how market prmmples could encourage more efficient, fair and
innovative spectrum use (see Annex). The OECD’s study is based on a reahstlc assess-
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ment of evolutionary steps that could be made now rather than on the application of pure
economic principles.

6.4 Principles for interconnection and licensing of operators

6.4.1 New forms of network operator

In Chapter five, it was argued that a combination of technical and regulatory changes
was leading to a divergence of public networks. In addition to the incumbent PTO and
CATYV operators, with their predominantly fixed-link network, there might be a number
of other generic types of network and service provider:

a) a leased facilities network, in which a service provider leases capacity from an
established network provider and then resells spare capacity to third parties;

b) a parallel network, designed to emulate the geographical coverage, technology
and operations of an incumbent PTO or CATV operator;

c¢) an alternative network, based entirely around a particular form of transmission
medium such as cellular radio, cable TV, VSAT terminals or microwave;

d) a hybrid network containing a mixture of transmission technologies, possibly
drawn from several different suppliers. '

Leased facilities networks (a) (Type II carriers in Japan) already exist in those
OECD countries which have liberal regulations on the use, interconnection and resale of
leased lines. Their start-up costs can be kept to a minimum and their services can be
optimised to a small number of large users. However, their ability to stay in the market-
place as a vendor of pure transmission capacity (i.e. without any added service value)
depends on their ability to exploit anomalies in the tariff structure of the incumbent PTO.
It is likely that third-party resellers will increasingly be squeezed as incumbent PTOs
rebalance their tariff structure and reduce the overall level of tariffs, or offer volume
discount tariff packages to major customers. The future for third-party resellers is to
move away from pure capacity resale towards added value, for 1nstance as a VANS
prov1der a facilities manager or a niche-market specialist.

Pure capacity resellers will themselves face competition from the virtual private
network (VPN) operations of the PTOs themselves which aim to repackage spare net-
work capacity, together with volume discounts, enhanced network facilities and creative
billing to attract those companies that do not wish to have the responsibility of runnmg
their own private network.

Parallel network providers (b), such as Mercury in the UK, are relatively rare in the
OECD area, partly because of the expense of setting up a complete new network from
scratch, but also because of the difficulty of doing so while competing with an incumbent
PTO. For this reason, it is unlikely that many other examples will emerge.

Alternative network providers (c¢) are much more common because the start-up costs
of a new mobile, microwave or VSAT network are generally lower than for a fixed-link
network. However, networks based on alternative transmission media still have to
- interwork with the public network and therefore, except in local areas or in niche
markets, it is unlikely that they would be able to compete on price with the main PTO
network.
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Figure 6.2. Alternative technological options for hybrid networks

Local loop Switch ' Trunk network
PSTN . PTO exchange ' Copper cable

" Cellular radio . Co-located switch _ Fibre optic cable
Cordless telephone (CT2/CT3) Equal access switch - Microwave
Cable TV Software-defined network Sateltite
VSAT Private exchange Leased lines

It is perhaps in hybrid networks (d) that the main opportunity for competition
against the PTO arises. As shown in Figure 6.2, there are now at least five different
technological options for each main element of the network (local loop, switch; trunk
network) giving more than a hundred possible permutations for hybrid networks. Clearly
not all possible options will be realised, but a few likely configurations can be predicted:

— cellular radio operators may use an inter-city microwave network for mobile to
mobile call distribution;

— a long distance and international service provider with a fibre optlc network may
team up with a CATV operator for local call distribution and collection, espe-
cially for high bandwidth video-conferencing services;

— a satellite operator may collect calls from VSAT terminals but then switch them,

" via satellite to an earth station where they would be treated as local PSTN calls in
the receiver country.

Clearly, many possible alliances are possible and there is considerable scope for
competition between media according to what is more efficient in each local situation.
Much of the potential of hybrid networks depends on the use of sophisticated software for
addressing and switching messages and for automatically selecting the most cost-effec-
tive call routes. It also depends on observable patterns in the distribution of calls which
make it possible to bundle calls together on high volume routes and gain economies from
digital transmission. Effectively, what is happening is a ‘‘Ccommodification of
bandwidth’’ in which the actual nature or content of the call — voice, data or image —
becomes irrelevant in that all calls are treated alike as a digital bit-stream. Such a concept
of the future network, as an optical ether with software-defined switching and multiple
technical options for call collection and delivery (Cleevely, 1990) demands a new role for
the regulatory agencies.

6.4.2 A new role for regulators

Historically, ‘‘carrier regulation’’ in the telecommunications industry has been
based on the licensing of individual carriers to carry out a pre-defined task using a
specific technology. So, for instance, in the UK there have, up to now, been specific
licenses for fixed network providers (BT, Mercury plus Kingston Telecommunications),
cellular radio operators (2), telepoint operators (4), PCN operators (3), specialised satel-
lite service operators (7), paging operators (multiple), VANS providers (multiple) and
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CATYV franchises (multiple). However, under convergence the system of licensing opera-
tors on the basis of the transmission technology they use breaks down. Licensing a
technology inevitably defines limits and parameters which may quickly be superseded in
a dynamic industry where the technology continues to evolve.

An example of the problems which arise from licensing technologies rather than
operators comes from the satellite communications industry. In the late 1970s, a number
of distinct categories of satellite were defined which could offer:

— Fixed-Satellite Services (FSS);

— Broadcasting-Satellite Services (BSS);

— Mobile-Satellite Services (MSS);

—~ Radio-determination Satellite Services (RSS).

In practice, these categories were quickly overtaken leading to regulatory anomalies.
The direct broadcast satellite TV services in Europe provided by the SES-ASTRA
satellite, for instance, are actually provided over an FSS service rather than a BSS
service. This means that the ASTRA satellite has been able to side-step the European
Commission’s directive that DBS satellites should broadcast using the D/D2-MAC fam-
ily of standards. ASTRA continues to use the older PAL standard (CEC, 1989, 1990;
Renaud, 1990).

 Given these difficulties in licensing technologies, an alternative role for regulators
must therefore be sought in defining principles for the interconnection of carriers on
equitable terms and for granting access to public networks. In other words, what needs to
be regulated is not the technology, or even the operators themselves, but rather the
relationships between them. In this context, regulation would not attempt to specify how
or to whom a service should be provided, merely to ensure that the user has, wherever
possible, a choice of service providers who are all competing on even terms. The
regulator should therefore become less of a team manager, more of a referee.

6.4.3 Access and interconnection of networks

The question of access to, and interconnection of networks is much broader than just
a question of the interworking of different types of network and has been treated in detail
elsewhere in OECD research (see, for example, Trade in Telecommunication network-
based services, Ypsilanti, D. 1990; and New concepts for public telecommunications:
Their impact on regulatory frameworks, Darmaros, 1990). For this reason the discussion
here will focus on supply conditions and specifically on the interworking of network and
service providers rather than the conditions of access for users.

The first issue to be determined is what networks should be regarded as open to
_interworking? The definition should be as broad as possible covering all those networks
which are intended to be open to the public (i.e. excluding inter-firm networks or closed
user -group networks). Two possible caveats might be added to limit access to those
networks intended for services which are defined in a particular country as reserved
services (e.g. s1mple voice telephony) or for networks which are regarded as too small to
permit general access. These two caveats should be closely defined, should be regularly
reviewed, and should not be used to discriminate unfairly against any particular category
supplier.

The second issue to be discussed is whether the switching function should be
defined as part of the network? In the recent reform of the telecommunications system in
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Germany, for instance, the function of switching was specifically excluded from the
network monopoly of DBP Telekom which is, instead, restricted to a monopoly over
transmission facilities. Other countries appear to regard switching as an integral part of
the network. Several alternatives arise for the issue of access to, and interconnection of, .
switches:

simple interconnection to the PTO’s general system of switches on the PSTN and
other networks,

equal access’’ switches which automatically route each message via the custom- -
ers’ preferred carrier;
‘“‘co-located’’ switches by which several switches from alternative carriers reside
in the same exchange office and interchange messages;
‘“‘software-defined’’ switching whereby the digitised message itself carries the
details of its route and recipient and in which the network performs as a transpar-
ent transmission facility;
a private exchange, owned and operated by a private company on a network
which is not intended for access by the public but which may have a link to the
public network, for instance as a back-up in case of network failure.

Each of the above forms of switch make use of the public network to a greater or a
lesser degree. Therefore, the third issue to be determined is what form of compensation
needs to be made to the public network provider for use of the network? This may take
several forms: :

Access charges per call Wthh are the same as would be charged to an individual
network user. This principle is applied in Japan where NTT’s local call tariffs
effectively become access charges for use of the local distribution network by the
New Common Carriers (NCCs).

A reduced rate access charge per call which recognises the fact that an alternative
service provider is different to an individual network user and should therefore
benefit from some degree of discount by volume of calls. For instance, a switch
might be programmed to separate out calls from the service provider and calls
from ordinary users and then apply different tariffs to each.

A leased line type of access charge for service providers that only use a certain

limited number of routes, call destinations or organisations. This type of tariffica-

tion might be appropriate for virtual private network (VPN) operators or facilities
management contractors. Similarly, where a CATV operator also provides a
video-conferencing service, there will be a limited number of potential users and
most calls which are switched via the public network could be treated as leased
line access.

A fixed charge for use of network facilities which would extend the principle of
leased line tariffing to all calls. This would encourage the alternative service
provider to increase the volume of traffic generated, but might act to deter new
market entrants which have a limited initial volume of traffic. This tariff principle
would be appropriate where switches are co-located and only the space in the
physical building is being rented from the incumbent PTO.

By extension from these general principles of tariffication, a fourth issue which
needs to be determined is what settlement arrangements should be made to deal with
situations where there.is an imbalance of calls between two service providers? This
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situation may be likened to international traffic between operators. The country which
produces more outgoing than incoming traffic usually pays some compensation to the
receiver country for the use of its network. Settlement rates between operators thus
provide an alternative to the principle of tariffing alternative service providers merely as
ordinary large users.

A further issue to be determmed is should the tariff structure adopted by the
dominant network operator be regulated? There is a general consensus on the need to
implement cost-based tariff principles so that service prices reflect the actual cost of
providing the service rather than the value of the service to the user. This principle can be

extended to the argument that the network provider should not attempt to guide users
 away from a particular service by service of adopting a punitive tariff. However, tariff
regulation as a principle should not be regarded as a long-term substitute for genuine
competition. Rather it is a short-term solution for a communications environment in
which some services are provided competitively while others are reserved for monopoly
provision. Tariff regulation may also be necessary to create a level playing field where
the size and competitive ability of operators is markedly uneven.

A sixth issue is the contentious area of whether or not standards constitute a -
technical barrier to trade? It seems fair that each network provider should be allowed to
choose their own standards for transmission protocols, interfaces and network software.
Most network providers will choose standard solutions to increase their potential market.
However, where a network is intended for use by the general public or where its
development has been funded by the state, then there is a strong argument that open
standards should be mandatory rather than voluntary, at least for basic services.

Finally, there is the question of what access should be granted to network intelli-
gence, including the administration of the numbering plan. As networks grow in sophisti-
cation, information on subscribers, calling patterns, credit-worthiness etc. is increasingly
collected and stored on a routine basis. Some critics argue that possession of this
information gives an outstanding market advantage to the incumbent PTO. This is
undoubtedly true, but equally it would be unsatisfactory to allow unrestricted access to
sensitive, personal information about subscribers. Furthermore, it is essential to recognise
the rights to the intellectual property vested in the network, for instance proprietary
network management software. What is needed is some degree of independent policing
of network intelligence to grant restricted access to competitive service providers, but
without undue discrimination and without endangering legitimate property rights.

92



Chapter seven

" CONCLUSIONS

7.1 The convergence debate

This report has been concerned with examining the evidence for, and assessing the
public policy implications of, the convergence between communications technologies,
spe01ﬁca11y between telecommunications and broadcasting. In this context, convergence
is taken to be the growing overlap between the technologies, services and firms active in
each sector. It is argued that technological change, notably the trend towards processing
information in a digital format, is the main dn'ving force behind convergence. This has
resulted in the emergence of new “‘hybrid”’ services and innovative ‘ways of providing
and using existing services.

Chapters two to four presented the evrdence for convergence in OECD Member
countries, both as it appears at the moment and as it may evolve over the next ten years.
The presentation of evidence did not attempt to determine whether convergence should
be regarded as a good thing or a bad thing. The main vector is technological conver-
gency, though it is difficult to estimate the likely timescale. Furthermore, convergence
should not be viewed as inevitable from the standpoint of individual companies or public
policy-makers. Here, at least, there are still important choices to be made about the
desirability of a ‘‘single-wire’’-approach to the carriage of different communications
services. At present there appears to be little indication that incumbent PTOs or broad-
-casting organisations wish to move towards cross-provision of services or cross-owner-
ship of operators. This is hardly surprising as they appear to have little to gain and much
to lose from any threat to their comfortable coexistence. Traditional service providers are
poorly placed with regard to supplying the newly emerging service markets created by
technological convergence and are understandably concerned more with defending their
existing market positions.

Instead, the pressures for convergence at the corporate level are coming from two
main sources:

— new communications service providers and potential new market entrants who see
that technical convergence is creating potentially profitable new growth markets
in data broadcasting, personal mobile communications, interactive video-based
services, high-deﬁnition television, multimedia computational video and other
hybrid services; '

— hardware manufacturers who are ready to provide the network and terminal
equipment to supply these new markets.
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Figure 7.1 Summary table of PTO involvement in cable TV,
selected OECD countries

INCREASING LEVEL OF INVOLVEMENT =~ =)

Canada

Structurally separated,
fimited to pilot
projects

Japan

NTT is prevented
but other carriers
are involved

Luxembourg

Until 1992, P&T
acts as licensing
| authorities for CATV

United Kingdom

Not before 1997 over
main networks. Trial -
in Bishops Stortford -

United States

Pilot projects only,

| e.g. Perryopolis
(Penn), Cenitos
(CA) and Heathrow
(FL

Belgium

Inter-regional and
satafiite links only

Finland

PTOs compete in
cable TV with
private companies

Ireland

Conpetive
participation esp.
through joint ventures

italy

No restrictions
(limited CATV
penetration)

Sweden

Televerket competes
with private
companies in

open market

Switzerland

PTO involved in
CATV networks in
Basle & Geneva

Denmark

Widescale
involvement esp.
for inter-regional
transmission via
DOTAC Network

France

| Monopoly provision

until 1986; now
competitive

Netherlands

Competitive
participation via PTT
subsidiary (Cazema)

Germany

24% share in RKS/
TKS companies
which install and
operate CATV

Spain

Monopoly untif
1987; now
competitive

Norway

NT's cable TV
division, TBK, has
been hived off

Monopoly
provision

(limited CATV

penetration)

Source: OECD Convergence Stbdy.




It is this new alliance of competitive service providers and hardware manufacturers that is
pressurising governments in OECD Member countries for a relaxation of the regulations
which define lines of business and which keep broadcastlng and telecommunications
structurally separate.

Chapters five and six examine the policy implications which arise out of the conver-
gence topic. The two main questions relate to how public communications networks will
evolve and how the use of those networks should be regulated. It is argued that what
needs to be regulated is not the technology, nor even the operators themselves, but rather
the relationships between operators. In particular, it should be the role of the regulator to
ensure that all operators have equitable access to, and effective interconnection with,
public networks. In this sense, the regulator is taking on the role of a referee in assuring
that there is free and open competition between players in the communications market
without favouring one technology over another.

It may well be the case that many of the forecasts in this report about the growing
convergence between telecommunications and broadcasting never really materialise, or
prove to be only short-lived. If so, this should be a market decision and not a decision
imposed by policy-makers. Such benefits that might arise from convergence can therefore
be achieved through innovative corporate strategies rather than through administrative
procedures. '

It is hoped that the issues highlighted in this report will help to promote a more
comprehensive debate over the convergence issue. A number of countries, notably
Canada, Japan and the Netherlands, have recently established special commissions to
examine the nature of convergence and to develop an appropriate policy response. Other
countries, such as the UK and New Zealand, have adopted a position on some aspects of
convergence as a part of a broader review of communications policy. At the international
level, the ITU is considering bringing together the activities of the two committees which
currently deal separately with line-based and radio-based standards (the CCITT and the
CCIR). However, for the most part, convergence has not yet been considered in a
systematic way by the governments of OECD countries, and policies continue to develop
in an ad hoc fashion. The lack of unanimity among OECD countries can be shown in the
specific area of the involvement of PTOs in the carriage of cable TV services which lies
at the heart of the convergence issue. The situation at present is summarised in Figure 7.1
which groups countries according to their degree of involvement.

In terms of policy, the convergence debate translates into two main questions:

— what forms, if any, of network sharing should be permitted on public communica-
tions networks?

— what procedures if any, should be adopted for the licensing of network operators
and service providers?

These are discussed below in the form of guiding principles for consideration by public
policy-makers.

7.2 Principles for network shafing

The arguments presented in Chapter five show that while it might be possible to
defend the continuing prohibition of network shanng on the grounds of competitive
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efficiency, it is difficult to justify in terms of technical or environmental efficiency.
However, it is clear that the question of ‘“‘who can share what, and with whom?’’
remains as complex as ever. In order to move toward a position that could be adopted by
policy-makers, three approaches are possible:

a) to assume that network sharing should be prohibited along line-of-business
definitions unless there are specific reasons to justify it;
b) to assume that no restrictions should be placed on network sharing except where
' they can be specifically justified;
¢) to argue that regulations should seek to encourage or enforce shanng or equal
access to specific elements, facilities and support services of public networks.

The approach taken here is a mix of (b) reinforced by (c). It should be remembered that in
a free market economy, regulation often produces unintended side-effects. In general
terms, regulation is justified only in instances of market failure and should be regarded as
an imperfect substitute for real competition. In this spirit the following principles for the
sharing of networks are proposed:

1. Restrictions on cross-provision should be strictly limited to ﬁrms with an actual
or potential dominant market position. :

The main argument in favour of restrictions on network sharing is that cross-
provision may lead to non-competitive or monopolistic market structure. Furthermore, it
may be necessary to use cross-provision restrictions to limit possible cross-subsidy
between the monopoly and competitive activities of an operator, or between regulated
and non-regulated markets. However, given this rationale, it seems pointless to apply this
restriction to new market entrants or other firms competing against a long-established,
incumbent public network operator.. To allow smaller market players to exploit any
benefits which may arise from economies of scope and scale through cross-provision may
actually lead to a more competitive market structure. Even where one firm has a demon-
strably dominant position, or may acquire such a position, the reasons for imposing cross-
provision restrictions should be closely defined and should be regularly reviewed:

— where cross-provision would kill off new market entrants and other competitors,
or significantly raise market entry barriers (infant industry support argument);

— where cross- provision would reduce the global level of investment in infrastruc-
tures or stifle service innovation (net market loss argument);

— where cross- provmon in network infrastructure would lead to a dechne in compe-
tition at the service level with a resulting decline in choice and increase in price at
the service level (service competition argument);

— where cross-provision may endanger the diversity of ideas and opinions expressed
via public electronic networks or otherwise constrain the free flow of information
(political pluralism and cultural identity arguments).

2. Restrictions on'cross-ownership should only be considered for acquisitions by
firms with an existing dominant market position.

There is a major fear that dominant firms in the telecommunications sector will enter
the broadcasting sector simply by purchasing existing players leading to a net market loss
of investment and a reduction in the number of players. Equally, there is a fear that cross-
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ownership may lead to anti-competitive cross-subsidy in the absence of adequate safe-

guards. However, these arguments are insufficient to justify a total ban on cross-owner-

ship. Specifically, if firms in one market sector wish to enter another through a start-up or

joint-venture rather than outright acquisition, and where the safeguards for maintaining
competition (listed under I. above) are met, then cross-ownership should not be pre-

vented. In the case of non-dominant firms, it might actually be encouraged.

3. Network sharing should be promoted where it creates new services or provides
new investment which would not otherwise exist.

The argument that network sharing may actually generate new investment and new
services (additionality), rather than leading to a net market loss (substitutability), is a
powerful one. Two particular instances might be cited:

— where a conversion from copper to fibre in the local loop can only be justified by
shared revenues from telecommunications and broadcasting services or the econ-
omies of scope gained from carrying out both actlvmes together (technical effi-
ciency argument);

— where a household or office in a geographically remote or socially disadvantaged
area would not otherwise be connected to the public network unless revenues can
be generated from both telephony and television (social obligation argument).

The technical efficiency argument is the more powerful of the two. Here a distinc-
tion might be made between cases:

— new bu11d1ngs or new estates where no previous infrastructure has been laid;
— areas in which an existing copper network would need to be replaced anyway to
-improve service quality, to reduce the number of line failures and to reduce
maintenance COsts;
— areas in which replacement is only justified to provide new services not currently
available.

-The arguments for installing fibre direct to the home or the terminal (the last mile) are
strongest in the first argument and weakest in the last which is the most common situation
in OECD countries. At present, few PTOs seem ready, on the basis of a purely commer-
cial decision, to replace copper with fibre in local distribution networks. This situation

~ might change as the relative cost of fibre comes down and as the maintenance costs of

analogue copper-based networks rise. Estimates of the costs of fibre to the home vary but
the median estimate seems to be around US$2 500 per connection for fibre compared
with around US$1 500 per connection for copper (Shumate, 1989). Moreover, the cost of
connecting subscribers is greatly increased by the cost of the opto-electronic devices
installed in network termination points and in customer premises equipment. The cost of
this will fall as standards stabilise and as a volume production market emerges. Further-
more, some of the costs will presumably be met by the consumer rather than the network

operator but nevertheless this will still add, on average, a further $US500 to the cost of a

fibre-based solution.

On the demand side of the equation, average revenue from business and residential
telecommunications services is around US$750 per line per year in OECD countries. For
cable TV residential markets, revenues from the mature US market stand at around
US$350 per year and would presumably be much higher if two-way interactive services
such as home shopping, video on-demand or video-conferencing were available. As a-
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rule-of-thumb, one can estimate that the initial cost of laying fibre to the home or terminal
would be around twice that of laying copper, but if the network operator could offer
interactive video services as well as telecommunications, the pay-back period would be
halved. However, if the cost of providing interactive video service over a cable network
turns out to be less than this incremental cost, then the business case for a fibre network
would be weaker. What is critical is the need for a clear indication of whether or not
PTOs would be allowed to carry video-based services on their main network in order to
clarify forward planning for network strategies (see, for instance, discussion in the 1991
NTIA Infrastructure report).

The social obligation argument is less likely to be raised, at least in OECD countries
where penetration rates are generally high and there is a tradition of geographical
averaging of connection costs and universal service. Nevertheless, it may become signifi-
cant in countries where the existing infrastructure is under-developed or which are poorly

- served by over-the-air broadcast services.

With regard to what, if any, the role of the State should be in promotrng network
sharing, it is possible to make the followmg observations:

— policy-makers should aim to remove any regulatory, financial or legal barriers
which prevent network-sharing except where they are justified on anti-competi-
tion grounds (see I.above);

— policy-makers may, in certain circumstances, bring together interested parties, or
may promote pilot schemes, demonstration projects or regional programmes;

— policy-makers may, where necessary, act as arbitrators in the event of a dispute

“between parties or where reasonable network access is being denied by one party.

The argument of this report is that network-sharing should, in most cases, be to the
benefit of both parties, but it should be remembered that the sunken investment in a
physical investment is part of the commercial assets of a company. That company may
wish to defend its competitive position and is entitled to resist any measures which would
downgrade its assets. However, it is often the case that the state itself owns the assets of
the network operator or has played a major role in funding the development of the
network. In such cases, it is hardly justifiable that the network operator should deny
reasonable access to the network. As an arbitrator between interested parties, the state
should also consider the position of the end-user who has little to lose and much to gain
from network-sharing.

4. Sharing of network facilities and support services should be actively
encouraged where it leads to reduced costs and greater environmental

efficiency.

Studies of network economics often show that the network facilities and support
services, such as ducts, trenches, telegraph poles, sites, exchange offices, maintenance
personnel, directory services and transmitter stations add up to a substantial part of the

- total cost of providing the network (Levin & Meisel 1990; Newman, 1990). Furthermore, -

whereas the network elements, such as terminal equipment, switches or cables, actually
contribute to the revenue-earning potential, the network facilities and support services
generally -add enly to the costs. For this reason, it ought to be in the best interests of the
network operator to lease out network facilities wherever possible and to maximise their
cost-sharing potential.
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In reality, however, the practice of facility-sharing is fraught with difficulty because
the facilities owner is usually in a monopolistic situation and can therefore exploit the
dependence of other users of the facilities, especially where rental values need to be re-
negotiated on a regular basis. In North America, facilities sharing agreements, such as the
Jeasing of space on telegraph poles, are regulated. Consequently, this creates an adver-
sarial environment which is not conducive to engendering trust or co-operation. The
history of hostility between the telcos and the nascent cable TV operators is one of the
major factors working against convergence in North America (see, for example, the
Canadian Cable TV Association’s response to the Canadian Department of
Communication’s Inquiry on local distribution networks, CCTA, May 1990, pp.7-9).

In spite of these practical problems, it must be emphasised that there are great
potential gains to be made from network facilities sharing from the environmental
standpoint. Because the environment does not have a market price, it is difficult to assess
the loss to amenity caused by the continual digging up of roads, parallel trenching or
untidy telegraph wires. Nor is it possible to quantify the cost to the built environment by
the visual intrusion of home satellite dishes or the radio transmitters. Nevertheless, it is -
imperative that such intangible costs are considered by policy-makers in actively encour-
aging the sharing of network facilities. : v ‘

7.3 Principles for the licensing of operators

In view of the discussion in Chapter six on service regulation, it is possible to
formulate a number of principles that might guide policy-makers in the licensing of
“‘converged’’ network operators and service providers: :

5. Policy;makers should not attempt to specify a minimum viable scale for market
players.

The discussion of economies of scale and scope gave no support for the idea that
there are significant economies to be gained by large PTOs, but equally no evidence of a
minimum viable size. To test this hypothesis further, it would be helpful to be able to
look at the situation where there are several competing providers in the same market.
Only in the US, and to a lesser extent in Japan and the UK, does this situation pertain.
The evidence suggests that it is possible to build a profitable and high-growth operation
even with a small share of the total market size. A market structure in which large,
general service providers can coexist and compete with smaller, niche-market players
may well be more efficient than a monopoly or an oligopoly. There is no reason for
policy-makers to intervene to define an ideal size for players, and neither should they rule
out the possibility of licensing potential new market entrants on the grounds of a
minimum size threshold. However, this general principle may need to be reviewed where
regulators are responsible for allocating scarce resources such as the frequency spectrum.

6. Regulators should move towards a market mechanism for allocating the civil
radio frequency spectrum. ‘ '

Unless there are convincing reasons to do otherwise, regulators should move toward
greater dependence upon market mechanisms to allocate and assign the radio frequency
spectrum so that it can be used according to where it can be most valuable. A market
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approach would need to be backed up by proper safeguards to ensure that the frequency
spectrum continues to be used in ways which support the public interest. These may
include the setting aside of pomons of the spectrum as rent-free havens for the emer-
gency services, community services and other non-profit making organisations. The
frequency administrator may also retain the right to withdraw franchises where airspace
privileges are being abused.

The rental fees raised by instituting a market mechanism for allocating the frequency
spectrum might be earmarked for a number of functions which might include:

— research on spectrum optimisation techniques; , _

— to fund worthy organisations without access to funds to bid for the spectrum, such
as ethnic minorities; ’

— to ensure coverage of the transmission network in margrnal or remote areas.

A market mechanism, such as rental, sale, or leasing, should serve to improve the
technical efficiency of use of the spectrum, to encourage innovation and to arbitrate
between competing clalms '

7. Licences for carriers and service providers should not specrfy what technology
“or mode of delivery should be used.

Except for the special cases of the civil radio frequency spectrum which is a
demonstrably scarce resource, and patented technologies where intellectual property
_rights need to be respected, regulators should not attempt to define what technology a
licensee should use or what the preferred mode of delivery should be. Insofar as a system
of licensing of operators is retained, the licence should refer to the company itself and its
relationships with other companies, but not to the actual technology employed. -

The main danger associated with the licensing of technology is that this tends to
“ossify technical progress or to define artificial parameters. This inevitably limits techno-
loglcal change and may stultrfy innovation. One of the most pervasive arguments emerg-
ing from the discussion in Chapters two and three is that there will be a growing trend
towards the ‘‘hybridisation’’ of networks and services. This will be facilitated through
the digitisation of electronic information flows which mearns that information can pass
more easily from one transmission medium to another. By way of example, there is likely
to be a market opportunity for network providers that use radio as the medium for call
distribution and collection at the local level coupled with fibre optics and/or satellite links
for long distance and international transmission. Such a network provider would be a
formidable competitor for traditional fixed-link PTO networks. Attempts to licence tech-
nology or to specify the preferred mode of transmission might endanger the emergence of
new operators using hybrid networks.

8. Regulators should be principally concerned with issues of access to, and
interconnection of, networks and services.

In a competitive environment in which there are many different players in the
overlapping areas of telecommunications and broadcasting, it is necessary for regulators -
to play a new role as referees who ensure fair play in the market. In particular, this role
should be concerned with issues of access to public networks and interconnection
between networks and service providers.
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This new role for regulators as referees is the logical consequence of the trends
discussed above:

— growing overlap and competition between transrmssmn media, notably between
radio and fixed-link networks;

— increasing scope for the sharing of network facilities and connections;

— a larger number of players including international carriers, domestic carriers and
local or niche-market service providers.

In this new environment, it is the relationship between players rather than the players
themselves which is a candidate for regulation.

Where there is perfect competition, the regulator may even be put out of a job, but
that day has not yet arrived in the communications industry. On the contrary, the job of
the regulator seems set to become more involved and more detailed than ever before.

101






ANNEX

103






Part A

OECD QUESTIONNAIRE ON THE CONVERGENCE
BETWEEN TELECOMMUNICATIONS AND BROADCASTING
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PARTA

OECD questionnaire on the‘convergénce between
telecommunications and broadcasting

1. Telecommunications network operators

Which companies are licensed to provide public telecommunications network facilities?

What organisation is responsible for licensing network operators?

What legal barriers to entry restrict new market entrants?

2. ‘Telecommunications network facilities

For the main public telecommunications network, what is the currént and planned level of digitisation?

1990 1995 :
Exchangelines T e (as percentage of total)
Central switches ... S e (as percentage of total)

How much fibre optic cable or other broadband facilities will have been installed?
Localloop = ces (as percentage of total)
Trunknetwork  .ceee. e (as percentage of total)

What market trials or pilot projects exist for instaliing fibre to the deskfop/home’?

3. Mobile communications services

- Which operators are licensed to provide mobile communications services?

Cellular radio

Telepoint

PCN

Radio paging

Other

Which organisation Is responsible for allocating the use of the frequency spectrum?
What charges are made, if any, for the use of the frequency spectrum?
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4, Broadcast TV operators

Which operators are licensed to provide broadcast television services?

What organisation is responsible for licensing operators?

" Whatlegal barriers to entry restrict new market entrants?

5. Data broadcasting
What data broadcast services are offered and by whom ? Private or public services?
e.g. . Videotex.........cw.e...
- Teletext.........cc.....
Audiotex.............
by satellite ..............
6. Video-based services
What interactive video-based services are offered and by whom? Private or public?
e.g. Vldeo—telephony .......................
Video-conferencing..................

Videoon-demand..........ccceeeveee

What market trials or pilot projects exist for interactive video-based services?

7.  Specialised satellite services

Which firms are licensed to provide specialised satellite services?

TV broadcasting

Data broadcasting

Telecommunications

Other‘

What organisation is reSponslbIe for regulating satellite operations and controlling access to international
satellite organisations such as INTELSAT or INMARSAT? : ‘
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8. Cross-ownership and cross-sectoral service provision-
- What restrictions, if any, prevent the cross-ownership of telecommunications and broadcasting services?

What other restrictionslexi,st on the ownership of telecommunications and broadcasting firms?
6.g. . Foreignownership ... eceneeninn,
Political CoNtrol ..........ccecvrerrerineecinnneeeeeceeees e

What restrictions prevent telecommunications companies providing TV servuces?
e.g.  Overtheir maln NEBWOTK v e

What restrictions prevent cable TV companies from providing interactive telecommunications services?
e.g. Leased lines (microwave/satellite) ..........c.ccveecvererernnnen.
Datacommunications...........cccccvvvervinvrrecienneereceeeeeenas
Voicetelephony.......cccccoeevrveneens R

What restrictions prevent the sharing of network facilities by telecommunications companies
and cable TV companies?
e.0. Sharingofcable.........cccceenvuriinann e e e
Sharing of SWItChES ........ccccvreecreeerireieerecerer e '
Sharing of ducts, trenches.............ccccivvieniiniinienncenne.

What obligations are placed on the public telecommunications operator (PTO) to interconnect
with other network and service providers?

Which organisation is responsible for regulating the interconnection of operators?

9. Network dimensions

For the latest available year, please supply the following data: , Year:_"

Number of Public Switched Telephone Network (PSTN) connections (rhain lines)
Number of high-speed (>1.5Mbit/s) network connections (e 0. leased lines)

Number of cellular radio subscribers

Number of televnsnon sets

Number of video cassette recorders

Number of homes with cable TV access (subscribers)

Number of one-way, receive only satellite antennae
Number of two-way, send and recieve satellite antennae

10. Additional information

Please add any additional information you feel is relevant to the question of convergence between
communications technologies, especially related to competition policy and regulation.
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B1. AUSTRALIA®

(Questionnaire response received on 16 May 1991,
and additional comments on 28 June 1991 and 4 December 1991)

B1.1 Telecommunications network operators

At present in Australia there are three public telecommunications carriers:

— Telecom Australia (domestic services only);

— OTC (international services only);

— AUSSAT (long-distance and international services using satellite and microwave
technology). :

In November 1990, the Australian government announced its latest plans for the
reorganisation and liberalisation of the telecommunications services market The main
changes announced were as follows:

— The merging of Telecom Australia and OTC into a single carrier providing all
network facilities. This entity is to be called the Australlan and Overseas Tele-
communications Corporation (AOTC).

— The licensing of AUSSAT as a second carrier able to compete in all domestic and
international markets including fixed-link, microwave, satellite and mobile tech-
nologies, and the sale of AUSSAT to be completed by 31 December 1991. The
Government has announced that Optus Communications will become Australia’s
second telecommunications carrier. The Optus consortium is 51 per cent owned
by Australian companies with Cable and Wireless (UK) and Bell South (US)
bemg the main foreign participants.

— The issuing of three Public Mobile Telephone Services (PMTS) licenses will be
issued including Telecom Australia’s existing MobileNet service, a new license
for the AUSSAT-based second carrier, and a third licensee to be announced in
1992. Additional mobile licenses will be considered after 1995.

— Full network competition from 30 June 1997.

The implementation of these new regulatory arrangements is nearing completion.

New telecommunications legislation has been put in place to provide the framework
for the new environment. The legislation includes the Telecommunications Act 1991 and
the Australian and Overseas Telecommunications Corporation (AOTC) Act 1991. In
addition, carrier licences have been issued. The new legislation provides for two types of
licences — general telecommunications and public mobile carrier licences. A general
telecommunications licence has been issued to each of Telecom, OTC and AUSSAT to
enable these carriers to continue their current operations. The AUSSAT licence will be
transferred to Optus Communications, the consortium which the Government has
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selected to purchase AUSSAT, during the sales process. The AOTC will also receive a
general telecommunications licence upon the merger of Telecom and OTC. A public -
mobile licence has been issued to Telecom for its MobileNet service, and Optus w111 also
receive a public mobile licence as part of the AUSSAT sales process.

The main regulatory body is AUSTEL which operates under the policy guidance of
the Minister for Transport and Communications. AUSTEL’s regulatory powers have
been strengthened through the new legislation.

-B_1.2 Telecommunications network facilities

‘Some 26.3 per cent of exchange lines in Australia are connected to digital switches
at present and this is due to increase to 56.3 per cent by 1995. The proportion of digital
exchanges as a percentage of all exchanges is much lower (3.2 per cent increasing to
10.6 per cent) as rural areas are generally served by small analogue switches.

According to Telecom Australia’s annual report, some 182 000 km of fibre optic
cable has been laid and is operational. It is planned that by 1995, an interstate fibre optic
network linking all state capltals and major towns including Tasmania will be complete.
ISDN has been available in Australia since July 1989 (Macrolink) and a scaled-down .
version for small and medium-sized enterprises (Microlink) was launched in
August 1990. :

In 1988, Telecom Australia undertook two re51dent1a1 pilot installations of fibre to
the home. Approximately 100 homes in both Melbourne and Sydney were provided with
- narrowband telecommunications services over an all-fibre network. A small number in
each were also subsequently provided with distributive video services. In 1992, Telecom
Australia proposes a large size field trial (up to 5 000 customers) of fibre to the home/
business for a range of narrowband and video services.

B1.3 Mobile communications services

At present, Telecom Australia’s MobileNet Service enjoys a monopoly in the provi-
sion of cellular telephone services, though a second mobile telephone license will be
issued by the end of 1991, and a third operator will be selected by the end of 1992, to
- commence operations in the second half of 1993. MobileNet was launched in 1987 and is
based on the North American Advanced Mobile Phone System (AMPS) technology
operating in the 900 MHz band. In September 1991, the number of subscribers was
340 000 — an increase of 85 per cent over the previous fifteen months. The European
GSM system has been selected as the initial digital standard for pubhc mobile telephone
services.

In addition to moblle telephone services, the provision of Public Access Cordless
Telephone Services (PACTS) is open to full competition as from 1 July 1991. The
definition of PACTS is based on CT2 technology, or Telepoint, but the intention is to
regulate the service and not the technology. Possible requlrements for Personal Commu-
nications Networks (PCN) are being considered and it is likely that the DECT (Digital
European Cordless Telephone) standard will be one of the technologles supported.
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Radiopaging has been a competitive market in Australia since the'early 1980s, but
the largest operator is Telecom Paging, owned by Telecom Australia.

Frequency management in Australia is the responsibility of the Department of
Transport and. Communications. Following the introduction of competition in mobile
communications, Telecom Australia will be obliged to sell air-time to the additional
licensees on a non-discriminatory basis. In AUSTEL’s report on Public Mobile Tele-
phone Services (AUSTEL, 1990), it was proposed that mobile licence holders should pay
an annual fee for use of the spectrum, based on revenues. The money could be used to
finance research and development and to cover AUSTEL’s costs. No final decision has
been made but the report suggests a fee of around A$ 250 000 (US$195 000) per licensee
as appropriate to cover AUSTEL’s costs. Licence fees for individual items of radio-
communications equipment are already pubhshed (see Department of Transport and
Communications, 1990b). '

B1.4 Broadcast TV operators

The regulatory regime for television broadcasting in Australia is currently based on
the 1942 Broadcasting Act and is administered by the Ministry of Transport and Commu-
nications. Licences are issued by the Australian Broadcasting Tribunal. There are four
main categories of operator:

— The Australian Broadcasting Commission (ABC) provides a comprehensive range
of programmes throughout Australia.

— Commercial TV stations operating under licence from the Australian Broadcast-
ing Tribunal. In May 1991, there were 52 commercial TV stations.

— The Special Broadcasting Service (SBS) provides multilingual and multicultural
services in all major cities except Darwin, and several regional centres in south-
eastern Australia.

— Direct broadcastmg by satellite (DBS) services are provided nationally by the
ABC, in south-eastern ‘Australia by the SBS, and in other parts of Australia by
three Remote Commercial Television Services.

Work is currently underway to draft a new regulatory framework for broadcastrng in
Australia. The proposed new Broadcasting Services Bill is intended to provide a more
flexible and technology-neutral regulatory framework. The Bill is expected to be finalised
during 1992. :

B1.5 Data broadcasting services

Videotex services in Australia consist of DISCOVERY, operated by Telecom
Australia, plus some 60 or so smaller, private services. DISCOVERY was formed in
1989/90 through the combination of the VIATEL videotex service and the Keylink public
messaging service.

Audiotex services are described in Australia as ‘0055 services’’. Some 4 000 ser-
vices are available and in 1989/90 the number of calls made was 21.3 million, up by
163 per cent over the previous year.
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Teletext services are available on commercial TV channels. Satellite data broadcast-
ing is offered by AAP and Omnicast.

B1.6 Video-based services

- The current moratorium on the provision of pay-TV services to domestic premises
will be lifted from 1 October 1992 as recently announced by the Australian Government.
Satellite is expected to provide the major means of delivery, but other technologies can
be used. Existing cable television networks are small and limited to domestic areas where
off-air television reception is unsatisfactory, and to resort developments. Other video-
based services are carried on the telecommunications network. These include broadcast
TV links, video conferencing, surveillance and some business television services.

BL7 Specialised satellite services

Satellite services in Australia are provided primarily by AUSSAT, set up in 1981,
which currently has three satellites in orbit and is planning a second series of launches.
AUSSAT was 100 per cent owned by the Australian Government. The privatisation and
sale of AUSSAT, was planned for completion by 31 December 1991.

AUSSAT will not have Universal Service Obligations (USOs) after privatisation — it
will be fully commercial. Funding will be provided to the TV licensees. The pay-TV
requirement, if and when it is imposed, will not be confined to rural and remote areas. As
part of its new status, the restrictions on the territories in which AUSSAT can operate and
the technologies it can use will be have been lifted under the AUSSAT Amendment Act,
1991.

Four organisations currently use satellite for direct. TV broadcasting: ABC, SBS,
RCTS and Sky Channel. In addition satellites are used extensively for TV and radio
programme exchange. When all satellite users are taken into account (including TV, data
broadcasting, government use and business telecommunications) some 29 transponders
are used in total of which 60 per cent are used primarily for TV and radio. The number of
TV channels carried by AUSSAT will grow in response to the lifting of the moratorium
on pay-TV.

The Department of Transport and Communications is respon51ble for:

— co-ordination of orbital assignments and spectrum requirements of satellite sys-
tems through the International Telecommunication Union (ITU);

— policy matters concerning the use of satellites for broadcasting and
telecommunications;

— licensing of satellite earth stations within Australia.

The Australian Telecommunications 'Authori'ty (AUSTEL) monitors and enforces the’
Government’s telecommunications regulatory regime, including that Wthh relates to
satellites.

From 1 July 1991 access to satellite capacity, including INTELSAT and INMAR-
SAT, will be provided mainly via licensed telecommunications carriers. Australia’s
arrangements for Signatory to the INTELSAT and INMARSAT Operating Agreements
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ensure non-discriminatory access by other licensed carriers to INTELSAT and INMAR-
SAT. The Government has the power to direct the Signatory in relation to general
" policies that are to apply in the performance of its Signatory role. OTC is Australia’s
current Signatory to INTELSAT and INMARSAT.

Direct technical access by users to satellite capacity for international private net-
works is allowed under Australia’s private satellite earth station (PSES) policy provided
that:

— Australia’s international obligations are met; ‘

— users hold the relevant license under the Radiocommunications Act 1983;

— users comply with the terms of the service providers class license prov1ded for
under the Telecommumcatzons Act 1991.

Lease of INTELSAT and INMARSAT capacity by PSES users continues to be subject to
Signatory arrangements

B1.8 Cross-ownership and cross-sectoral service provision

The Australian and Overseas Telecommunications Corporation Ltd (AOTC), into
which the assets and operations of Telecom and OTC will be merged has been estab-
‘lished as a company under the Corporation Law. It will remain wholly-owned by the
Australian Government. Subject to agreement by AUSTEL, there are no limits on the
technologies it can choose to exploit or the services it can provide. Telecom Australia
already provides transmission facilities for the national television service under contract
to the Ministry of Transport and Communications, but it does not provide television
services or programming directly.

Under the terms of the sale agreement for AUSSAT, the company is being sold free
of debt and any future income tax benefit is not being passed on to its new owner. It is
also stated that at least 51 per cent of the share capital should be Australian-owned within
five years of the sale. AUSSAT must also continue to provide TV transmission facilities
by satellite, including carrying the ABC’s Homestead and Community Broadcasting
Satellite Service and the Remote Commercial Television Service. The Government has
announced that Optus Communications will become Australia’s second telecommunica-
tions carrier. From the outset, Optus will have 51 per cent Australian ownership.

There are at present no direct cross-ownership restrictions between telecommunica-
tions and broadcasting services. There would be cases where the telecommunications
company is subject to indirect restrictions, for example when competing for resources of
limited availability it would be subject to the same constraints as those applied to other
applicants. The important area where this is relevant is the allocation of the radio -
frequency spectrum.

Other restrictions on ownership include:

— Foreign ownership: AOTC is 100 per cent Government owned. The second.
telecommunications carrier, Optus Communications, based on the privatised
AUSSAT, will have 51 per cent Australian ownership from the outset of opera-
tions, thereby exceeding the Government’s requirement to achieve majority Aus-
tralian ownership after five years.
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— Political control: carriers licences to be awarded by the Minister for Transport
and Communications will have to abide by licence conditions.

— Restrictions on cross-ownership of mass media: the Government’s current policy
is that ownership of newspapers, radio and TV should be separate. The draft
Broadcasting Services Bill proposes that cross-media limits involving radio be
discontinued. .

The Ministry of Transport and Communications policy statement on telecommuni-
cations reform (November 1990, p.4) states that Telecom/OTC will be required:

““(D4) To provide interconnection for the second carrier on an equal access basis;

(D5) To share ducts and radio sites where practicable and where these have been
acquired as a result of its legislated rights of access rather than on a commer-
cial basis.”

The policies outlined in the Ministerial Statement have been 1ncorporated in large
‘part in the Telecommunications Act 1991, and others will be included in carrier licence
conditions currently being developed.

In addition, the policy statements set out principles for interconnection standards,
numbering, billing, non-discriminatory network access, access to network information
and arbitration procedures for both national and international traffic. It is stated in the
report that interconnection access should be provided on a ‘‘directly attributable incre-
mental cost and equal access basis’’. The report also announces an intention to prevent
Telecom/OTC from cross-subsidising its activities in more competitive areas from profits

on activities in less competitive areas, but does not prohibit all cross-subsidisation within
Telecom/OTC.

In its response to the OECD questionnaire, the Australian Government notes the
growing difficulties posed by the convergence issue:

“It is mcreasmgly difficult to frame a regulatory regime for telecommumcatzons
“which is consistent with radio-communications and broadcasting needs. Current
and growing problems include how to the ensure encouragement of development in
all technologies and industries while implementing Government telecommunications
policy. Also, broadcasters are becoming nervous of telecommunications carriers
possibly positioning themselves to carry broadcasting and other related services
(e.g. pay TV). This problem may be szgmﬁcantly overcome in 1997 when the limit on
_the numbers and types of carriers is removed.”’

B1.9 Information Sources
The principal source of information is the Australian response to the OECD ques-
tionnaire delivered on 16 May 1991 by Ms Mary Mertin, Acting Director, International

Strategy, Telecommunications Policy Division, Department of Transport and Communi-
cations and additional comments received on 28 June 1991 and 4 December 1991.
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Figure B1. Network dimensions and service revenues in Australia

Status ~ Change
Year  Number  Units : Year - CAGR
(%)
Telephone mainlines 1990 7 786.9 Thousands 1985-90 +4.7
Penetration rate : 47.1 Per 100 inhabitants
High speed (>1.5 Mbit/s) . ' .
connections 1990 6.0 Thousands n.a.
Cellular radio 340.0 Thousands 1988-91 +141.6
Penetration rate 9/1991 2.02 Per 100 inhabitants
TV sets : 1991 9 800.0 ~ Thousands 1984-91 454
Penetration rate 59.3 Per 100 inhabitants
~VCRs : 1988 3 420.0 Thousands n.a.
Penetration rate 20.7 Per 100 inhabitants ‘ .
Cable TV 1990  very few _ n.a.
Telecommunications
revenues: : .
National 1989 = 8 878.9 A$ million 1984-89 +13.2
: 19890 6 942.1 US$ million 1984-89 +11.9
International 1989 14594 A$ million 1984-89 +18.0
1989 1 140.7 US$ million 1984-89 +16.6

n.a.: Not available.
Sources: Telecom Australia, OTC, UNESCO.
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Australian Telecommunications Corporation, Annual Report.
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(January).
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B2. AUSTRIA

(Questionnaire response received on 30 April 1991)

B2.1 Telecommunications network operators

The supply of telecommunications networks and services in Austria remains as a
government monopoly, but operations are split between two bodies:

— the Osterreichische Post und Telegraphenverwaltung (OPT), which holds a legal
monopoly on public and telecommunications networks and basic telephone
services;

— Radio Austria, which is licensed by the PTT Mm1stry to prov1de certain telecom-
munications services, including international telegram services, inter-continental
telex, facsimile and value-added services.

The regulatory body is the Federal Ministry of Public Economy and Transport, of
~ which OPT is a sub-department. The legal monopoly is laid down in the Telecommunica-
tions law (Fernmeldegesetz) of 13 July 1949, updated most recently in 1974. Potential
new market entrants are prohibited by Article 15 of the Austrian Constitution Law.

B2.2 Telecommunications network facilities

At the start of 1990 there were 47 electronic d1g1ta1 exchanges with around 12 per
cent of all subscribers connected. This is expected to rise to 70 per cent by 1995. OPT
plans to lay 7 000 km of fibre optic cable by 1992. '

‘A medium-speed (64 kbit/s) data transmission service was introduced in 1988, but'
the introduction of ISDN has been postponed because of a fear of mis-investment.

B2.3 Mobile communications services

A cellular radio system based on the NMT 450 Hz standard (Network C) was
introduced by the OPT in November 1984. This had 50 721 subscribers at the start of
1990. Radio paging is also an OPT monopoly, with 23 477 subscribers at the start of
1990. The OPT is also responsible for allocating the use of the frequency spectrum.
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B2.4 Broadcasi TV operators

Broadcasting in Austria is a monopoly held by the government-owned station,
Osterreichischer Rundfunk (ORF), which provides two channels. They are financed by
licence fees (50 per cent), advertising (39 per cent) and other forms of income, including
public subsidy (11 per cent). Advertising is highly regulated. The licensing and regula-
tory authority for broadcasting in Austria is the Bundeskanzleramt (BKA) or state
chancellor’s office and OREF itself has a board of trustees.

B2.5 - Data broadcasting

OPT and Radio Austria co-operate to provide a videotex service, BTX, which
follows CEPT standards, but has a certain amount of terminal intelligence and is there-
fore more powerful than similar systems in other countries. At the start of 1990, there
were 9 717 subscribers.

ORF provides a teletext service during most of the day of around 550 pages with no
advertising. Audiotex is an open market.

B2.6 Video-based services

Some 176 cable companies exist in Austria of which the largest, Telekabel, serving
the Vienna area, is owned by Philips. However, only 15 of these networks have more
than 1 000 subscribers. Most cable networks are run by a mixture of municipal and local
authority ownership. OPT has a monopoly on satellite down-links and only programmes
originating from ORF or from authorised foreign channels are permitted.

A digital broadband network, O-Netz, operating at 140 Mbit/s and based on hybrid
microwave, coaxial and fibre transmission technology, is planned for western Austria
between Salzburg-Innsbruck-Feldkirch.

A public video-conferencing studio was opened in Vienna in 1986.

B2.7 Specialised satellite services

Direct digital satellite communications were made available by OPT in 1988. VSAT
" terminals are permitted, under licence from OPT and a monthly rental is charged
However, if they are used for telev151on receptlon the user must obtain written permis-
sion from each TV station.

OPT itself is the signatory for international satellite organisations but Radio Austria
is free to provide satellite data broadcasting services.
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B2.8 * Cross-ownership and cross-sectoral service provision

Both of the main service providers in Austria, OPT and ORF are part of the
government administration. There is some, very limited, degree of cross-provision of -
services — for instance ORF operates a mobile electronic news-gathering service (Report-
age-Funk) at 230 MHz. However the question of -competition and/or network sharing
between the two organisations does not arise and is not at present under consideration.

B2.9 Information sources

The principal source of information is the Austrian rééponse to the OECD question-
naire delivered on 30 April 1991 by Dr. W. Zehetner, Director of C&C policies at the
Austrian Ministry of Economics. .

Figure B2. Network dimensions and service revenues in Austria

Status ) Change
Year Number Units . Year CAGR
. (%)
Telephone mainlines 1989 31028 Thousands - | 1984-89 +3.3
Penetration rate 40.8 Per 100 inhabitants
Medium-speed lines
(64 kbit/s) 1989 432 Connections 1988-89 +111.4
High speed lines (2 Mbit/s) 1989 93 Connections
Cellular radio - 1989 50.7 Thousands 1986-89 +42.7
Penetration rate 0.67 Per 100 inhabitants
TV receivers 1991 2 788.0 Thousands
Penetration rate - . 36.7 Per 100 inhabitants ' o
TV licences 1987 2 475.0 Thousands 1980-87 +1.5
VCRs 1991 11320 Thousands 1988-91 +10.7
Penetration rate 14.9 Per 100 inhabitants
Cable TV 1991 663.0  Thousand households 1987-91 +14.8
Penetration rate 23.7 Per 100 households
Telecommunications
revenues 1988 29 071.0  Aust. Sch. million | 1983-88 . +8.0
’ . 1988 2 3558 US$ million ' 1983-88 +18.2
Broadcast TV revenues 1987 4 416.0 Aust. Sch. million n.a.
1987 349.4 US$ million n.a.
of which: licence fees (50%) : :
advertising (39%)
other, including public subsidy (11%)

n.a.. Not available. .
Sources: OPT, ORF, ITU, Optima (1991), Austrian questionnaire response.
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Additional information from:

Datapro Research (1989), “‘Austria: The commercial and regulatory envuonment”
Delran, USA, 5 pp. :

International Telecommunication Union, ‘‘Yearbook of Public Telecommunication Sta-
tistics’’, Geneva.

Logica (1987), ‘“Television broadcasting in Europe’’, London, 501 pp. |
Logica (1991), ‘‘European telecommunications 1991°’, London, 427 pp.

OECD (1988), New telecommunication services: Videotex Development Strategte& ICCP
Series No. 16, Paris, 62 pp.

Osterreichische Post-und Telegraphenverwaltung, “‘Geschiftsbericht’’.
Radio Austria, ‘‘Annual Report™.

RENAUD, J.L. (1990), Policy implications of the convergence between communications
‘technologies, ICCP Series No. 27, OECD, Paris. '

UNESCO (1989), “World Communication Report’’, United Nations Educational, Scien-
tific and Cultural Organisation, Paris, 551 pp.
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B3. BELGIUM

(Based on a text submitted by the Belgian authorities on 4 December 1991)

B3.1 Telecommunications network operators

The market structure in the field of telecommunications in Belgium has evolved,
over the last few years, in parallel with changes in the European environment, notably
following the actions undertaken by the CEC, in particular:

— the Telecommunictions Green Paper and subsequent policy measures;
— the Common Position adopted on the liberalisation of the terminal market;
— the CEC Directive on competition in telecommunications service markets;
- — CEC action on the establishment of a single market for telecommunications
services, notably through the Open Network Provision (ONP) Directive.

In Belgium, the Régie des Télégraphes et des Téléphones (RTT) is the sole network
operator for public telecommunications. Its status is still defined, at present, by the law of
19 July 1930. However, following a new law voted on 21 March 1991, concerning the -
reform of certain public enterprises, two new organisations will shortly be created:

— The Belgian Institute of Postal and Telecommunication Services (IBPT), which is
a public body under the direct authority of the PTT Ministry, will take charge of a
certain number of regulatory tasks previously undertaken by the RTT. This
division of regulatory and operational tasks is in line with the CEC Directive. In
particular, the IBPT will take responsibility for strategic planning for telecom-
munictions. policy in Belgium, technical specifications, for type approval and
accreditation of test laboratories and, in general terms, will assist the Mlmstry in
the efficient conduct of telecommunications policy;

— BELGACOM, which will be the new network operator taking over the current
responsibilities of the RTT, and will retain the monopoly for those services
defined as ‘‘reserved’’ under the CEC Green Paper as well as participating in
competitive markets.

It should be emphasised that the public service mission of the antonomous public
operator will be defined by the Law; notably its licence conditions will be specified in a
‘‘management contract’’ agreed between the operator and the State. The new operating
regime should be relatively flexible.
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vB3.2 Telecommunications network facilities

‘The inter-exchange network of digital transmission. lines based on fibre and micro-
wave which was begun in 1984 is now virtually complete. A second network, comprising
exclusively monomode fibre optic cable was begun in 1989 and should be finished in
11995. Currently some 40 per cent of access lines to the PSTN are digital and the RTT
plan to increase this to 80 per cent by the year 2000.

B3.3 Mobile communications services

A cellular radio system, based on the NMT 450 MHz standard, was opened in
June 1987. This system is interconnected with similar networks in Luxembourg and the
Netherlands. A 900 MHz GSM system is planned for 1992 At the end of 1991 there were
some 48 000 cellular radio subscribers.

v At present, RTT has a monopoly in the supply of radiopaging services, though the

equipment market is open. A third generation of the Sémaphone system began in 1989
and had just over 123 000 subscribers at the end of 1991. As with cellular radlo this
system is integrated with operators in Luxembourg and the Netherlands.

Frequency management in Belgium is currently the responsibility of the RTT. More
specifically, the Service National de Contrdle du Spectre (NCS), sits within the Départe-
ment de la Transmission of the RTT. In the near future, this task will be transferred to
the IBPT.

B3.4 Broadcast TV operators

Television broadcasting in Belgium is divided along linguistic and cultural lines, in.
accordance with the law of 8 August 1980 on institutional reform. For the Flemish
Community, a policy of open access to the network (TV without frontiers) is followed. In
the French community, the relevant legislation is: ’

— the Decree of 17 July 1987 an audiovisual matters; ‘

— the Decree of 19 July 1991, which modified the law of 6 February 1987 concern-
ing radio and TV distribution networks and commercial publicity on TV and
radio; the Decree of 12 December 1977 defining the statutes of the radio-télévi-
sion belge de la communauté frangalse (RTBF); and the Decree of 12 July 1987
on audiovisual matters.

- The TV broadcasting stations recognised by the French-speaking community are as
follows: .

— Public channel:
* RTBF;
— Private channel: For the whole French community;
* RTL-TVL
— Private channels: For local and community TV:
* Antenne Centre (La Louviére);
* No Télé (Tournai)
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Canal C (Namur)
RTC-Liege.
Télé Sambre (Charleroi)
Tél€ Bruxelles
Télé Vesdre (Verviers)
TV Com (Ottignies)
Té1lé Mons Borinage
* Vidéoscope (Rochefort)
* Canal Zoom (Gembloux)
— Private channel: For pay-TV:
e Canal Plus.

The TV channels recognised by the Flemish Community are:

— Public channel: _,
* Nederlandse Radio — en Televisienitzendingen in Belgié, (BRTN)
- — Private channel: For the whole Flemish community:
* NV Vlaamse Televisie Maatschappij (VIM)
— Private channels: For local and community TV: -
* VZW Regionale Televisie-Omroep voor Ost-en West Vlaanderen (RTVO
— East and West Flanders);
e VZW Audio Video Studio (AVS - Ieklo);
* VZW Antwerpse Televisie (ATV — Antwerp);
* VZW Regionale Televisie Leuven (RTVC - Leuven);
— Private channel: For pay-TV:
* Filmnet.

B3.5 Data broadcasting services

Teletext services are supplied by BRTN during the afternoon and evening. No
advertising is permitted and approximately 300 pages are transmitted.

Videotex in Belgium has been provided by the RTT since 1986. It is distinguished
by the fact that transmission takes place over the DCS public packet switched network
and the user ‘base is therefore mainly composed of professionals rather than residential
users. The protocols used are compatible with télétel, Prestel and BTX. Growth has been
steady, especially since the connection with télétel in France was established in 1988. At
the end of 1990, there were some 7 750 subscribers, and 192 service providers.

" B3.6 Video-based services

Belgium is the most densely cabled country in Europe with coverage close to 90 per
cent of households. There are 43 operators either in the public sector, the private sector or
joint mixed-stock companies. A licence from the municipal authority and from RTT are
essential. The transmission of commercial TV programmes requires a further licence
from the culture minister of the relevant community.

124



A commercial ISDN service, Aline, available at both 64 kbit/s and 2 Mbit/s has been
operational in Belgium since June 1989. Trials for a broadband ISDN service began in
1993 with the aim of producing a laboratory test network in 1993. The research is being
carried out jointly by the RTT and a grouping of equipment manufacturers known

“collectively as the Belgian Broadband Association (BBA). "

A fixed video-conference studio was established by RTT in Brussels in 1988 and a
mobile unit has also been made available. RTT is also participating in the European
Community’s own video-conferencing scheme.

B3.7 Specialised satellite services

The market for TV receive only and one-way VSAT terminals has recently been
liberalised in Belgium subject to the type approval process. However, earth stations and
two-way VSAT terminals remain as an RTT monopoly. The market for TVRO terminals
in Belgium is likely to remain small as the country already has a dense cable TV network. .

RTT is the sole Belgian signatory for international satellite organisations.

Figure B3. Network dimensions and service revenues in Belgium

Status Change
Year Number Units ~ Year CAGR
. (%)
Telephone mainlines 1990 39126 Thousands 1985-90 +5.2
Penetration rate 39.3 - Per 100 inhabitants
Medium & high speed lines ’
(48 kbit/s-2 Mbit/s) 1990 348 Circuits 1985-90 +12.2
Cellular radio 1991 44.5 Thousands 1988-91 +60.7
Penetration rate ' 0.45 Per 100 inhabitants
TV licences 1990 32964 Thousands 1985-90 +3.9
Penetration rate : 33.1 Per 100 inhabitants . .
VCRs ‘ 1990 1940.2 Thousands na.
Penetration rate 9.5 Per 100 inhabitants
_'Cable TV . 1990 33834 Thousand households
Penetration rate 91.8 Per 100 households 1985-90 +2.8
Telecommunications .
Revenues ) 1990 90 026.5 BF million 1985-90 +8.2
1990 25722 US$ million 1985-90 +16.3
Broadcasting
Revenues " 1990 22 000.0 BF million, estimated n.a.
1990 628.6 US$ million

n.a.. Not available.
Sources: RTT, Datapro, ITU, UNESCO, Renaud (1990).
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B3.8 Cross-ownership and cross-provision

Cable TV and telecommunications are- kept strictly separate under Belgian law
though RTT does provide some inter-regional cables and satellite down-links. Intercon-
nection principles are not relevant as there is only one network operator for
telecommunications.

B3.9 Information sources

The principal source of information is the ofﬁc1al Belgian comments submitted to
the OECD on 4 December 1991 by Mr. R. Grainson, RTT.

RTT Belgique, ‘‘Rapport Annuel’’.

Datapro Research, (1990), ‘‘Belgium: The commercial and regulatory environment’’,
Delran, US, 6 pp. (April).

CEC (1990), ‘“Towards Europe-wide systems and services: Green Paper on a common

approach in the field of satellite communications in the European commumty”
COM(90)490, Brussels, 20 November, 146 pp.

NEWMAN, M. (1991), “‘RTT loses regulatory powers in Belgian restructuring pro-
gramme’’, pp. 1-2 in FinTech Telecom Markets, No. 170, 7 February.

STEVENSON, N. (1990), ‘‘The European market: Nation by nation’’, pp. 31-36 in
Mobile Europe, October. :

For other sources, see section B2.9.
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B4. CANADA

B4.1 Telecommunications network operators

The telecommunications service market in Canada represents the outcome of a slow
process of coalescence of small regional carriers. As recently as 1975 there were some
850 separate telephone companies. This has been reduced to around 100 major carriers of
which those affiliated to Telecom Canada represent around 95 per cent of revenues. The
single most important carrier is Bell Canada whose revenues account for around 55 per
cent of the total. -

In addition to the Telecom Canada affiliates, a second company, Unitel (formerly
CNCP - 60 per cent owned by Canadian Pacific; 40 per cent owned by Rogers Commu-
nications Inc.) is involved in providing data communications, including messaging ser-
vices. Rogers Inc. also owns Cantel, a cellular radio operator and has a 21.9 per cent
share of Cancom, a satellite communications company. In 1990, Unitel filed an applica-
tion with the Canada Radio-television and Telecommunications Commission (CRTC) to
be allowed to provide long-distance voice telephony services in competition with existing
carriers. Judgement is expected during 1992.

Most of Canada’s international traffic is handled by Teleglobe Inc. except for
connections with the United States which are negotiated directly by domestic carriers in
the two countries. Teleglobe Canada was created as a Crown Corporation in 1950 and
continued as such until 4 April 1987 when it was sold to Memotec Data Inc., a Canadian
company with interests in networking and systems integration. Teleglobe’s 1989 sales
amounted to C$ 223 million (US$188.3 million). '

The CRTC is the major regulatory body for both telecommunications and broadcast-
ing in Canada. Until recently Provincial regulators played a major role, but following a
court ruling in August 1989 it is now clear that CRTC’s jurisdiction covers all carriers
except those which are Provincial crown corporations. This geographical anomaly should
be rectified shortly by an amended to the Railways Act which is the legislative basis for
regulation in Canada. At the end of 1989, CRTC-regulated carriers, including Teleglobe,
accounted for 78.8 per cent of the C$ 13.7 billion (US$ 11.6 billion) revenue of the
Canadian telecommunications industry (excluding cellular radio services; see sec-
tion B4.3 below). :

B4.2 Telecommunications network facilities

Telecom Canada affiliates recently completed a Trans-Canada fibre optic network of
over 7 000 km. However, the degree of digitisation in local networks varies considerably
between carriers. '

127



Unitel has also recently completed a coast-to-coast digital network using a hybrid of
fibre and microwave, and hopes to be able to offer its customers an all-digital network
by 1992.

A pilot project to establish the feasibility of providing fibre to the home was set up
in 1988 and implemented in March 1990 at Rimouski, Quebec, covering 150 homes. The
project is managed by Consortel, an R&D consortium set up jointly between a telecom-
munications carrier (Québec-Téléphone) and a cable TV distributor (Cogéco Telecom)
The pilot project is intended to test the v1ab111ty of providing interactive, digital services
to the home including:

— voice telephony;
— data communications;
— videotex;
— ISDN to cover all low-speed applications (e.g. telemetry, energy monitoring);
- — three high quality switched digital video channels for both cable TV and other
services, including video on-demand and video databanks;
— HDTV;
- — video output (e.g. for video-telephony or video-conferencing).

At present, Consortel operates with a division of labo'ur.. drawn along regulatory lines so
that Québec-Téléphone looks after telephony and videotex while Cogéco Télécom han-
dles the video services.

- B4.3 Mobile communications services

There are more than 120 common carriers in Canada providing cellular radio and
radio paging services. However, there are only two major companies operating on the
market:

— Cellnet Canada, which consists of the cellular radio subsidiaries of Telecom
Canada and its affiliates which provide services in their own geographlcal
regions;

— Cantel Inc., which is a wholly owned subsidiary of Rogers Commumcatlons Inc.
‘and has been licensed to provide a nationwide cellular radio system since 1985.

Both Cellnet Canada and Cantel operate an AMPS-based system at 800-900 MHz.

B4.4 Broadcast TV operators

The broadcasting sector in Canada is even more fragmented than the telecommuni-
cations sector, but it is possible to recognise a number of major clusters:

— Canadian Broadcasting Corporation (CBC), the major public broadcasting chan-
nel. In March 1990 it had 29 directly-owned stations and a further 29 affiliated
stations. It is funded 90 per cent from government sources with the rest from

- advertising.

— Other public broadcasting orgamsatlons owned by provincial governments and

providing mainly educational material.
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— Five major privately owned television networks which account for the majority of
commercial TV, including CTV, Global Television, Le Réseau de Télévision
Quatre Saisons, the TVA Network and the Atlantic Satellite Network.

— Some 1 968 separate cable TV systems operators (mcludmg SMATV) in 1990, up
from 950 in 1986. Despite the large numbers, there is in fact a relatively high
degree of concentration with around 80 per cent of Canadian subscribers belong-
ing to just five major companies.

— Other services including pay-TV, speciality services, microwave TV (MMDS)
and pay-per-view (PPV).

The broadcasting industry in Canada is regulated by the CRTC which operates a
system of licensing operators for regional franchises. The CRTC is concerned to maintain
- a balance between the different languages groups and cultures in Canada and to promote
the domestic film industry and Canadian programming.

~ B4.5 Data broadcasting services

» Data broadcasting services are provided both by broadcast TV operators and tele-

communications operators in Canada, and this is one of the areas in which the overlap
and competition between the two sectors is most evident. The main services on offer
include:

—~ Non-programming services, alternatively known as alphanumeric channels and
carried mainly by cable TV operators. Non-programming services include home
shopping, classified advertisements, and property advertising. The Canadian
Cable Television Association (CCTA) estimated that revenues from these ser-
vices amounted to C$1.6 million (US$1.2 million) in 1987 or 0.2 per cent of total
CATYV revenue. The provision of full-motion video on non-programming services .
is prohibited.

— Videotex services of which the principal example is ALEX, operated by Bell
Canada. It was piloted in Montreal in 1988 and was extended to Toronto in April
1990. It now has around 20 000 subscribers for services which include home
shopping, database searches, raxlway timetables, etc..

— Audiotex services, or ‘976 services’’, are treated as other value-added services,

* though the regional carriers have a monopoly on switching and service providers
are granted access to the network on a non-discriminatory basis. The tariffs for
976 services are regulated but not the content. Recently, a citizens advisory panel
has been set up to advise Bell Canada and the CRTC on content regulation for
audiotex services. Other data broadcast services such as teletext and datacasting
can be developed upon application to the CRTC under a generally liberal
environment.

B4.6 Video-based services

Canada has a dense cable TV network and a tradition of service innovation. Conse-
- quently, even though non-programming services offered by cable TV operators are
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relatively inconsequential as a proportion of overall revenue, they have considerable
growth potential. One specific example of service innovation is the Vidéoway service,
offered by Vidéotron since 1989 in Quebec. As well as videotex and video games,
Vidéoway also offers interactive TV. The principle underlying Vidéoway is to offer the
possibility of home editing of different programme feeds. So, for instance, a viewer
watching a tennis match might be able to choose between several different camera angles,
or in a weather forecast between forecasts for different regions. The take-up of the
service has been good and 55 000subscribers were expected by the end of 1990. The
special converter terminal can also be used as a pay TV decoder. If successful, a higher
degree of two-way interactivity will be introduced at a later date.

A second form of experimental use of video is for a pay-per-view pilot which was
licensed by the CRTC in 1990 to be offered to 20 000 subscribers in Saskatchewan by
Allarcom Pay TV Ltd. Pay-per-view in this sense can be regarded as a half-way stage to
true video-on-demand in that the service is in close to ‘‘video on the hour’’ with viewers
able to choose between a range of different programmes distributed between certain
hours of the evening. ‘

A third form of video-based service is in security systems; another market which is
currently being targeted by both telcos and CATV companies.

For their part, a number of CATV operators have taken a minority shareholding in a
company called Cableguard which offers closed circuit TV monitoring of premises. The
telcos are offering more conventional forms of telesurveillance.

Finally, video-conferencing services are offered in Canada, as elsewhere, primarily
by the telcos including Telecom Canada (Video Forum service), Teleglobe (Confratel
service), Unitel and Telesat.

B4.7 Specialised satellite services

There are two main satellite organisations operating in Canada:

— Telesat Canada, established in 1969, is Jomtly owned by the federal government
- and Telecom Canada. Until 1987, its primary role was in acting as a carrier for
other organisations, mainly Telecom Canada affiliates and broadcasting organisa-
tions. However, in that year the CRTC approved changes in its operating agree-
ment allowing it to sell its services directly to end users. Telesat Canada now
provides private VSAT networks and operates a number of teleports.

— Cancom (Canadian Satellite Communications Inc.), a value-added reseller of
satellite services which provides data communications, broadcasting, private

~ VSAT networks and other communication services. Cancom is privately-owned
with some 21.9 per cent being in the hands of Rogers Communications Inc.

B4.8 Cross-ownership and cross-sectoral service provision

The scope for direct competition or co-operation between cable television and
telephone companies is very limited under the current Canadian federal regulatory frame-
work. The Canadian Cable Television Association (CCTA) estimates that areas in which
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competition exists at present (e.g. non-programming services) account for less than 1 per
cent of total cable TV revenues and are penpheral to the core business interests of the two
sectors.

The legal basis for thlS structural separation is the Broadcastmg Act Wthh defines
the licensing arrangements for ‘‘broadcasting undertakings’’. Telephone companies are
excluded under this legislation and furthermore, as CRTC regulations allow only one
cable company to serve a market, telcos wishing to get into cable TV must seek out an
unserved area (less than 30 per cent of the Canadian population in mainly rural areas) or
seek a waiver (as Sasktel has done for the Rimouski pilot project). Bell Canada is
specifically prohibited from entering the cable TV market.

In a similar manner, it is currently impossible for companies which are not members
of Telecom Canada (e.g. broadcasting compames) to own and operate telecommunica-
tions facilities. Reselling is possible, but only in the domain of ‘‘value-added services’’.
However, it is theoretically possible for ‘‘non-carrier provided local system and public
non-voice systems’’ to be interconnected with the public telecommumcatlons network.
Thus it is possible to create hybrid networks.

In spite of these regulatory obstacles, there have been some moves towards cross-
provision and cross-ownership. In particular, Rogers Communications Inc. (see profile in
main report) has positioned itself to provide cable TV, mobile communications and (via
Unitel) data communications services. In the future Rogers may also be able to offer
long-distance voice telephony services via Unitel. However, the real prospects for syn- -
ergy lie in being able to use the same network for both types of service. The fibre-based
switched network architecture which Rogers is installing currently in Toronto could
theoretically be used for shared services at some stage in the future if regulations permit.

In September 1989, the Canadian Dept. of Communications invited public comment -
on the future evolution of local distribution networks as part of a major policy review. In
the interests of promoting competition, two general principles are put forward in the
notice of inquiry:

— no cross-subsidisation between broadcasting and telecommunications services; -
— non-discriminatory access to networks between cable TV companies and telcos.

The comments received by May 1990 generally supported these two propositions
but there was less support for the idea of promoting a competitive duopoly in local
distribution networks and no real consensus on future technological trends. Some policy

changes are likely as a result of the review, but it is too early to Judge what direction
these will take.
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- Figure B4. Network dimensions and service revenues in Canada

Status ’ .. Change
Year Number Units Year CAGR
' (%)
Telephone mainlines 1989 14 601 Thousands : 1984-89 +5.1
Penetration rate : 56.3 Per 100 inhabitants
Cellular radio 1990 462 Thousands 1986-89 +74.11
Penetration rate - 1.78 Per 100 inhabitants
TV receivers 1987 14 895 Thousands 1980-87 +5.0
Penetration rate 57.4 Per 100 inhabitants
VCRs 1988 5 398 Thousands n.a.
Penetration rate 20.8 Per 100 inhabitants .
Cable TV 1989 . 8 661 " Thousand households . 1985-89 +4.1
~ Penetration rate 98.8% Of households in franchise :
' - areas
Penetration rate 78.8% Of households
Telecommunications 1989 13 697 C$ million 1984-89 +59
revenues 1989 11 564 US$ miltion 1984-89 +8.3
Broadcast TV revenues 1987 2 120 C$ million? n.a.
N 1987 1 599 US$ million? n.a.
of which: 37.8% from Govt. funds,
57.2% from advertising,
5.0% from other sources.

n.a.: Not available.

1. Cantel only.

2. Including public radio services.

Sources: CRTC, Telecom Canada, Wall 1991, CCTA, ITU, UNESCO.
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BS. DENMARK

(Questionnaire response received on 30 April 1991
and additional comments on 2 December 1991)

B5.1 Telecommunications Network Operators

Since 1987, Denmark has had a system of regional telecommunications franchises
which, even though they do not compete directly with each other, provide a form of
competition through ‘“‘emulation’’ and the matching of performance criteria. This system
was modified in 1987 and again more recently following a political agreement reached on
22 June 1990 which passed into a new law on 14 November 1990. The most recent trend
has been towards centralisation through the establishment of a holding company, Tele
Danmark, which will fully own all five telecom companies, and will have a concession
running from 1 March 1992 for five years. The Government will own 51 per cent of Tele
Danmark with the rights to purchase the remaining shares at 125 per cent of their face
value.

The five operating companies for the PSTN are:

— Copenhagen telephone company (KTAS — Kgbenhavns Telefon Aktieselskab)
with approximately 47 per cent of the subscriber base.

— Jutland telephone company (JTAS — Jydsk Telefon Aktieselskab) with 39 per
cent of the installed base.

— Funen telephone company (FT — Fyns Telefon) with 8 per cent of the installed
base. Until the recent changes, FT was a municipal co-operative enterprise.

~ South Jutland Telecom (SJT - Tele Sonderjylland) with 4 per cent of the installed
base. Until the recent changes, SIT was a state enterprise, run as a part of the
central P&T administration. :

— Telecom Denmark (ST - Statens Telejeneste) responsible for international tele-
communications services, the national trunk network of inter-regional links, and
national radio & TV broadcasting. Until the recent changes, Telecom Denmark
was a state enterprise run as part of the central P&T administration.

The reason put forward for the greater degree of centralisation is the need to foster
international competitiveness, to strengthen R&D and the development of the Danish
electronics industry, to continue to improve operating performance and to meet CEC
directives in the telecommunications field. Even though Tele Danmark will be granted
overall group management, it is expected that the regional operating companies will be
preserved. For instance, tariff harmonisation is not expected.

The VANS market was liberalised in Denmark in June 1988, though the scope for
simple resale is strictly limited. The data communications market is due to be liberalised
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by 31 December 1992 and a second mobile operator with a GSM license is due to start
operations after 1 March 1992.

Regulatory functions for radio broadcasting type approval and access to the mobile
telephone network are currently carried out by the National Telecom Agency (NTA),
which is answerable to the central P&T administration. When the changes described
above are implemented, the NTA will be functionally removed from service operations.
The licensing of operators is currently performed by the General Directorate of PTT.

B5.2 Telecommunications network facilities

Denmark has a high level of telephone penetration and a relatively sophisticated
network. In 1990, 65.6 per cent of trunk lines and 44.8 per cent of central switches were
digital. The level of digitisation is highest in Tele South Jutland. These percentages are
expected to rise to 93 per cent and 75 per cent respectively by 1995.

An extensive fibre optic network is operated. by Telecom Denmark and the regional
companies. Fibre optic cable constitutes 41.6 per cent of the trunk network at present and
this is expected to rise to two-thirds by 1995. For radio and TV broadcasting, a separate
““Hybrid Network’’ is operated which has a fibre trunk but co-axial subscriber connec-
tions. Some degree of convergence involving the use of the Hybrid Network for broad-
band data communications as well as cable TV is possible.

Fibre in the local loop is relatively restricted at present (less than 1 per cent of total
cable). A fibre network in the Cophenhagen area of more than 13 000 km has been laid as
part of the city district heating network. When competition in data communications is
introduced after 1992, this network, which is already one of the world’s largest, could
theoretically be used for commercial telecommunications purposes.

A number of pilot projects are currently being conducted in Denmark. These '
include:

— A field trial to test the practlcal application of an optical fibre network to prov1de
TV and radio programmes in rural and thinly- populated areas.

— A field trial to test the practical and economic feasibility of a purely optical
distribution and feeder network.

— A pilot project based on fibre to the home. Four individual fibres are provided to
each home. These are used for CATV, telecommunications services and interac-
tive videotex with the fourth reserved for broadband ISDN.

B5.3 Mobile communications services

Denmark, in co-operation with other Nordic countries, launched the NMT 450 cellu-
lar radio service in 1981. It reached its full capacity in 1987. In that year an NMT 900
~ service was opened and coverage has slowly been increased to cover the whole of the
country. A GSM service, with two competing operators, is due to commence in March
1992. Tele Danmark Mobil was recently created as a wholly-owned subsidiary of Tele
Danmark, responsible for mobile communications services. A second GSM licence was
awarded in May 1991 to Dansk Mobil Telefon. The NMT systems are currently operated
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by Tele Denmark Mobil on behalf of the regional operating companies. At the start of
1991, there were 151 300 subscribers.

The National Telecom Agency (NTA) is responsible for allocating the use of the
frequency spectrum in Denmark. At present no charges are levied for the use of the
spectrum.

A radiopaging service, OPS, was established by the P&T administration in 1983 and
~ 1is operated today by Tele Danmark Mobil with 60-70 000 subscribers. -

B5.4 B_road.cast,TV operators

The national broadcasting organisation, Danmarks Radio, which was established in
1925, held a monopoly on over-the-air broadcasting until June 1986. Danmarks Radio is
not permitted to carry advertising and is funded from a licence fee. A new radio and TV
broadcasting act of 4 June 1986 authorised the establishment of TV2, an independent
broadcasting organisation which is funded partly by advertising (strictly regulated) and
partly from the licence fee. In addition, there are a number of local TV stations. The
transmitter networks for both Danmarks Radio and TV2 are operated under contract by
Telecom Denmark. '

B5.5 Video-based services

Denmark has a relatively dense cable TV network. There are no ‘“CATV compa--
nies’’ as such and ownership is restricted to telephone companies, local municipalities or
user associations. Inter-regional transmission is operated by Telecom Denmark. The
Hybrid Network provides the backbone of the service distributing up to 24 TV channels
to 530 000 households. However, nationwide coverage has not yet been established by
the Hybrid Network and in the meantime a number of small, independent systems with
‘down-links via a TVRO have been established. Of the four regional operators, the KTAS/
Cabel-TV network has approximately 300 000 subscribers and Funen Telecom/Cabel-TV
has around 40.000. South Jutland Telecom has not established a hybrid network. Compe-
tition to cable comes from DBS and SMATV. For the latter, a new market entrant since
1989 is Finvik, part of the Swedish Kinnevik Group. Finvik offers a partial pay-TV
system. : : ‘

Market trials are currently being conducted for the provision of video-telephony via
ISDN. Video-conferencing services are provided by Telecom Denmark as part of the
European Video-conferencing System (EVS). There are 4-5 public studios in Denmark
owned by the Telecom administration, and approximately five private studios. All the
studios operate using 2 Mbit/s transmission and most are connected to the Danish
MegaNet switched network. Telecom Denmark links into international services via
2 Mbit/s links with Hamburg and Stockholm and other centres served by satellite.

An internal video-on-demand type of service is operated by Telecom Denmark in
serving the needs of the two Danish TV channels and smaller local TV channels.
Approximately 50 per cent of all live TV transmissions are provided in this way using
microwave and the 140 Mbit/s Hybrid Network. ' :
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There are also three or four different projects experimenting with interactive video
‘service. These are mainly for distance learning and agricultural support services. In
addition, a network called RESAM (Remote Expert Support for Aircraft Maintenance)
has' been established to test the viability of advanced broadband communications for
aircraft maintenance including video-conferencing, remote tutorial assistance and access
~to video libraries.

B5.6 Data broadcasting services

A videotex service, Teledata, that is compatible with Prestel, BTX and ASCII, was
introduced by KTAS and JTAS but has grown only slowly and had less than 2 500 sub-
scribers at the start of 1989.

Teletext services (400 pages per day) are provided by the TV news departmeﬂt of
Danmarks Radio as well as by TV2.

A toll-free telephone service (Grgnt Nummer) has been in operation since October
1989. : _ _ o

B5.7 Specialised satellite services

The Danish Party to the international satellite agreements and conventions is the
Government, represented by the General Directorate of the P&T, while the signatory is
Tele Danmark. Tele Danmark also represents Denmark in NORDTEL, the Nordic co-
operation set up in 1980. At present, two satellite transponders are used for telecommuni-
cations purposes. Denmark is also a member of the Nordic Satellite System, Tele-X, set
up in March 1989 for DBS TV and business TV. TVRO markets have been liberalised in
Denmark but VSATSs remain a monopoly.

Telecom Denmark operates a satellite earth station at Blavand for handling INMAR-
SAT-C traffic for the Atlantic Ocean region including Europe, the Middle East and
Africa. This service is used for low-speed data applications and mobile tracking systems.

B5.8 Cross-ownership and cross-sectoral service provision

The level of cross-ownership in Denmark is relatively low following the laws set
down in the telecommunications and broadcasting acts of 1990 and 1986 respectively.
Telecommunications companies cannot obtain a licence to broadcast though in the field
of cable TV there are a number of joint ventures between local municipal associations
and user associations with telcos, or direct ownership by telcos such as the KTAS/Cabel-
TV network. On the other hand, cross-sectoral service provision is actively promoted by
the government by encouraging telcos to provide infrastructural support for cable TV and
the over-the-air TV network. Indeed, policy decisions have encouraged the creation of a
fibre optic based dual-use telecommunication and broadcasting network, the Hybrid
Network or DOCAT (Digital Optic Cable TV). Similarly, since April 1990, all cable
networks constructed must have a star configuration, i.e. not tree and branch and there-
fore having the theoretical possibility of providing a two-way switched service. At
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Figure B5. Network dimensions and service revenues in Denmark

Status , Change
Year Number Units ‘ Year CAGR
(%)
Telephone mainlines 1990 2 909.3 Thousands 1985-90 +3.4
Penetration rate ‘ _ 56.7 Per 100 inhabitants
High speed (>1.5 Mbit/s) v
leased lines 1990 1340 Connections n.a.
Cellular radio 1990 151.3 Thousands _ 1988-90 +25.3
Penetration rate A 2.94 Per 100 inhabitants -
TV receivers 1989 2 215.0 Thousands 1980-87 +0.91
Penetration rate ' 432 Per 100 inhabitants -
VCRs , 1989 720.0 Thousands n.a.
Penetration rate 14.0 Per 100 inhabitants
Cable TV 1991 1 300.0 Thousand households 1987-91 +41.0
Penetration rate 59.0 Per 100 households
One way satellite antennae 1991 36 000 Antennae n.a.
Two way satellite antennae 1991 50 " Antennae n.a.
Telecommunications,
revenues 1989 12 796.0 Danish Kr million 1984-89 +13.8
1989 1 750.0 US$ million .| 1984-89 +16.9

n.a.:. Not available.
1. Growth in licences.
Sources: Telecom Denmark, UNESCO, ITU, Danish questionnaire response.

present, however, public telecommunications services cannot be provided over the sub-
scriber link of a CATV network. Only Tele Danmark can use the same network to share
TV and telephony signals, and then only in the trunk network.

What is less certain is the degree of real competition that is implied by the system of
emulation between reglonal operators. At present, they have more to gain from co-
operation. Nevertheless, in Denmark there is the potential for a second fixed link tele-
communications operator to emerge based either on the cable TV network or the urban
district heating network, such issues will undoubtedly be discussed again when Tele
Danmark’s franchise comes up for renewal in March 1997.

" 'B5.9 Information sources

The principal source of information is the Danish response to the OECD question-
naire delivered on 30 April 1991 by Mrs. Vibeke Petersen, Head of Section, General
Directorate of P&T, with further comments sent on 2 December 1991.

Additional information from:

Datapro Research (1990), ‘‘Denmark: the commer01a1 and regulatory environment’’,
Delran, USA, January, 5 pp.

138



Fyns Telefon (Annual), ‘‘Arsberetning og aregnskarb’’.

General Directorate of Post & Telegraphs (Annual), * “TeleDanmark”’, statistical informa-
tion on telecommunications services in Denmark.

“Jydsk Telefon (Annual), ‘‘Arsberetning’’.
KTAS, ““‘Annual report and accounts’’.

Ministry of Communications (1990), ‘‘Political agreement on telecommunications
structures’’. ‘

P&T (Annual), *“Arsberetning”’.
Statens Teletjeneste (Annual), ‘‘Arsberetning’’.
Tele Sgnderjyllard (Annual), ‘‘Arsberetning’’.
For further information, please see section B2.9 and B3.9.
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B6. FINLAND

(Questionnaire response received on 15 March 1991)

B6.1 Telecommunications network operators

In the local loop, there are some 55 different concessions of which:

— fifty-two are defined geographlcally,

— one is defined geographically and in terms of the telecommumcatlons services
which can be provided;

— two are defined in terms of the kind of telecommunications services which can be
provided and/or by the minimum speed of network connection.

For long distance services, there are four concessions in all, of which:

— one is unlimited; ‘
— three are defined in terms of the telecommunications services which can be
provided.

In theory, additional concessions could be granted for microwave networks. For
cellular, satellite and other network concessions, please see below.

The Council of State in the Government is responsible for licensing network opera-
tors. All concessions should be Finnish, that is, registered and established in Finland.

B6.2 Telecommunications network facilities

In the main public telecommunications network, the level 'of digitisation was
28.8 per cent of exchange lines and 47.2 per cent of exchange switches at the start of
1990. These figures are expected to increase to 50 per cent and 60 per cent respectively
by 1995. ’

At the start of 1990, some 30 615 km of fibre optic cable and other broadband
connections (e.g. coaxial cable for cable TV) had been laid. There are no extensive pilot
programmes for fibre to the home/desktop underway. Instead, development has been
concentrated on terminal and transmission equlpment
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B6.3 ‘Mobile communications services

The following operators are licensed to provide mobile communications services:

Service Operators Technology . Spectrum
Cellular radio 2 NMT 450, 900 MHz
-Digital circular radio 2 GSM 900 MHz
Telepoint 52 CT2 etc. 500 MHz
PCN : ' 52 not chosen
Radiopaging 52 several
Other
. (Trunking networks) 53 diverse

The GSM networks are expected to start opefating in the summer of 1991. Telepoint
is at an experimental stage, but commercial operations in a few cities are expected also in
the summer of 1991. PCN is still on the distant horizon.

Radiopaging is offered both locally, in a few places, and nationwide. Finally, there
are around 25 trunk radio networks in use though only one concession covers the whole
of the country.

The organisation respon31ble for frequency allocation is the Telecommunications
Administration Centre (TAC) which is an independent telecommunications regulatory
centre reporting directly to the Ministry of Transport and Communications. No charges
are made for the use of the frequency spectrum. '

B6.4 Broadcast TV operators

The following broadcast TV operators are licensed in Finland:

— Public TV (terrestrial): The Finnish Broadcasting Corp.
— Commercial TV (terrestrial): Mainos-TV Co. Ltd., Kolmos-TV Co.
— Cable, satellite and pay-TV: 205 units

Operators are licensed by the Council of State and all concession holders must be
Finnish citizens or entities.

B6.5 Data broadcasting services

In Finnish legislation, videotex services are viewed as being a computer database
service rather than a data broadcast service.

A teletext service is offered publicly, and free of charge, by the Finnish Broadcast-
ing Corp. under the name Text TV. The Finnish Broadcasting Corp. has also applied to
offer a Datacast service through its transmitter network.
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B6.6 Video-based servicésv

Cable TV is operated by:

— The Finnish PTT in 72 locations;

Regional PTOs in 40 locations;

— CATY co-operatives or apartment companies in 33 locations, plus other ‘‘compa-
nies’’ operating systems in small apartment blocks (under 120 households);
Cable TV companies in 30 locations;

Others in 30 locations.

There are no restrictions on the number of channels that cable TV companies can
distribute and so most of them distribute satellite TV and a few offer pay-TV. For
channels which transmit their own programming, domestic production must equal
15-50 per cent of total programme time depending upon the terms of each concession.

A slow-scan video-telephony service is offered on a 64 kbit/s digital, end-to-end
switched Integrated D1g1ta1 Network (IDN) though this is a service which depends upon
the 1nte111gence resident in the terminal rather than the network. A 2 Mbit/s normal -scan
service is under development. '

The Finnish PTT and a number of regional operators also offer a public video-
conferencing service.

B6.7 Specialised Satellite services

At present, the Finnish PTT is the only organisation permitted to run international
telecommunications services, and this monopoly extends to all networks including satel-
lite services. Many satellite services, such as satellite TV, are shared with other Nordic
countries and it is therefore hard to determine the number of transponders in use. It is
estimated that there are around 10 000 TVROs in Finland, though this market was
liberalised in 1988 so no exact numbers are available.

The Council of State is ultimately responsible for regulating the use of satellite
systems in Finland with technical aspects being handled by the Ministry of Communica-
tions and the TAC. The Finnish PTT operates the uplink with INTELSAT and
INMARSAT.

B6.8 Cross-ownership and cross-sectoral service provision

There are no formal restrictions which prevent the cross-ownership of telecommuni-
cations and broadcasting companies. However, foreign ownership is limited to a maxi-
mum of 20 per cent of shares or, with special permission, 40 per cent. This restriction
applies to all sectors of the Finnish economy, not just communications. The upper limit of
ownership limits the rights of the company to own real estate, though this legislation is
currently under review.

Telecommunications compames wishing to offer broadcast S1gna1s direct to the
public would need a concession from the Council of State, though there is no restriction
on programme exchange. One cable TV company has applied and been granted a
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Figure B6. Network dimensions and service revenues in Finland

Status : Change
Year Number Units » Year CAGR
4 (%)
Telephone mainlines 1990 2 581.8 Thousands 1985-90 +3.3
Penetration rate 522 Per 100 inhabitants
High-speed lines , :
(>1.5 Mbit/s) 1991 120 Connections : ‘ n.a.
Cellular radio 1991 133 686 NMT-450 subscribers
o 92 297 NMT-900 subscribers
29 372 ARP subscribers :
' 255 355 Total ' 1988-91 +35.7
Penetration rate ' 5.16 Per 100 inhabitants
TV receivers 1991 2 390.0 Thousands 1987-91 +6.7
Penetration rate 48.3 Per 100 inhabitants
VCRS 1991 10260 Thousands 1988-91 +12.4
Penetration rate ) 20.7 Per 100 inhabitants
" Cable TV 1991 616.0 Thousand homes 1988-91 +10.2
Penetration rate 423 Per 100 households
Telecommunications 1988 69250 Million Finn. Marks "~ | 1983-88 +9.7
Revenues 1988 1657.9 US$ million 1983-88 +17.2
Broadcasting - 1985 1 686.7 Million Finn. Marks n.a.
Revenues . 1985 3109 USS$ million _ n.a.
of which: 53.4% from TV licence ‘
' 42.9% from advertising
3.7% from other sources

n.a.: Not available.
Sources: Finnish questionnaire response, ITU UNESCO.

geographically-restricted concession for programme transfer and associated data commu-
nications. There are no restrictions on the sharing of network fa0111t1es such as cable,
switches, ducts or trenches.

Each PTO in Finland has a number of obligations to interconnect with other PTOs
and with value-added service providers (defined legally as a user in Finland) which are
specified in the concession of licence. Interconnection and network access issues in
Finland are administered by the Ministry of Transport and Communications and the
TAC.

B6.9 Information sources

The principal source of information is the Finnish response to the OECD question-
- naire delivered on 15 March 1991 by Mr. Vesa Palonen, Asst. Head of Dept., Department
for Communications Administration, Ministry of Transport and Communications.
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Additional information from:

The Association of Telephone Companies in Finland, (Annual), ‘‘Telephone Statistics in
Finland’’.

International Telecommunication Union, ‘‘Yearbook of Public Telecommunication Sta-
tistics’’, Geneva.

P&T of Finland (Annual), ‘‘Annual Report’’.

UNESCO (1989), ‘“World Communications Report’’, United Natlons Educational Scien-
tific and Cultural Organisation, Paris, 551 pp.

For further information, please see sections B2.9 and B3.9.
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B7. FRANCE

B7.1 Telecommunication network operators

During 1990, a number of new laws were passed which served to clarify the status
of France Télécom, the principal state-owned network operator, without greatly challeng-
ing its monopoly. In particular:

~ The law of 2 July 1990 which separated France Télécom from the postal service
and which defined its new status as a ‘‘public operator’’, able to compete with a
higher degree of autonomy in competitive markets and in the international arena
(‘“‘corporatisation’’). This new law altering the legal status of France Télécom
replaced an earlier law dating from 1923. The new law became operative on 1
January 1991.

— A reform of telecommunications regulation which defines the areas of France -
Télécom’s monopoly, the areas of open competition and the grey areas of regu-
lated competition. In addition the new law defines the areas of responsibility
between the telecommunications regulatory body, the Direction de la Régle-
mentation Générale (DRG), and the audiovisual regulatory body, the Conseil
Supérieur de 1’ Audiovisuel (CSA). In so doing, the new law supersedes an earlier
law of 30 September 1986 which had established the Commission Nationale
Communication et Libertés (CNCL) which covered the communications sector as
a whole. The new regulatory law itself replaced an earlier law dating from 1837.

Under the new regulatory regime, the monopoly area of the public network operator
is defined as encompassing:

~ fixed link transmission network for voice telephony (the PSTN);
— public payphones;
— the telex network.

In return, France Télécom must meet certain ‘‘public service obligations’’ (in
French, ‘‘Cahier des Charges’’) covering aspects such as service availability, quality,
technical criteria, public defence and security requirements, and universal service
obligations.

Infrastructure competition is llmlted to moblle communications services using the
electromagnetic spectrum. In this area, a system of licensing of operators is maintained.
All potential operators must fill the following criteria:

— serving the public interest by providing services not covered by the public
network;

— compatibility with the pubhc operator in particular not undermining its tariff
structure;
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— meeting a number of public service obligations including paying for the use and
management of the frequency spectrum, and a contribution towards research and
standardisation work.

Foreign ownership in mobile operators is limited to 20 per cent of share capital.

The new law also defines a category of ‘‘support services’’ which are subject to
regulation. This category covers transport services for data communication and it is
subject to a licensing regime similar to that for mobile communications. The obligations
specified by the Minister for Telecommunications would cover the geographical cover-
age, the availability, continuity and quality of service, and technical specifications.

Under the new law, equipment markets remain liberal though the procedures for
type approval have been modified to meet the CEC Directive on mutual type recognition.
The value-added network services market is also relatively open: Services provided over -
public switched networks (e.g. télétel services to minitel terminals) are fully open,
services based on leased lines must be declared, and services above a certain size and
capacity must be authorised.

B7.2 Telecommunications network facilities

Following a period of high investment in network expansion and modernisation
during the 1970s and early 1980s, the public telecommunications network in France has
been transformed and is now highly technically advanced. cIndeed, in a number of areas
such as network digitisation, ISDN, packet-switching and cardphones, France is in a
position of technical leadership.

At the start of 1990 some 74 per cent of the transmission network and 70 per cent of
the real-time switching network was digital. Dunng 1989 some 85 000 km of monomode
fibre was laid.

The French ISDN service (Numéris) has been in operation at the basic rate
(64 kbit/s) since 1986 and at the primary rate (2 Mbit/s) since 5 October 1989. France
Télécom has conducted an extensive pilot programme for broadband ISDN, including
video-telephony, in the town of Biarritz in South-west France since 1983.

France Télécom has a strong reputation for basic research with some 1.8 billion
francs (US$282 m), or 2 per cent of turnover, committed to the CNET (Centre National
d’Etudes des Télécommunications).

B7.3 Mobile communications services

By comparison to other sectors of telecommunications, mobile communications
services in France are less developed. France has adopted a technology which is not truly
cellular and which is not used elsewhere in the world. As a consequence, the available
frequencies are limited and, in certain areas such as Paris, the system rapidly became
saturated. The main hopes for mobile services in France are centred on the rapid adoption
of the digital GSM standard, and the cordless telephone service, ‘‘Pointel’’.

- France Télécom’s mobile telephone network, Radiocom 2000, which operates in the
200 MHz and 450 MHz ranges, began operating in November 1985. At the start of 1990,
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there were some 170 000 subscnbers a growth of 70 per cent during the year. Coverage
can now be guaranteed to 80 per cent of the landmass and 96 per cent of the population of
France.

A second, private operator Société Frangalse du Radio Telephone (SFR) opened for
‘business in March 1990 using a modified version of the NMT 450 standard. SFR was
formed by a consortium of the equipment manufacturers, Alcatel (France) and Nokia
(Finland), with the water utility Générale des Eaux. SFR’s current frequency allocation
gives it a maximum capacity of 140 000 users.

In March 1991, the French Minister announced that France Télécom and SFR would
each be granted licences to operate GSM-based digital cellular radio systems starting in
1992. A frequency allocation of 25 MHz would be spht equally between them g1v1ng a
theoretical capacity of four million users.

Radlopagmg in France is offered both dlrectly by France Telecom Alpha page
service, opened in 1988 and Eurosignal, opened in 1975) and by the broadcasting
operator Télédiffusion de France (TDF) which is 51 per cent owned by COGECOM, the
. France Télécom holding company (Operator, a digital service).

A cordless telephone service, Pointel, is due to be opened by France Telecom in
~ Strasbourg in 1991. The technology is close to that of Telepoint used in the UK, but
differs in the crucial feature of being able to receive incoming calls from a public base
station.

B7.4 Broadcast TV dperators

Until the 1980s, both TV and radio broadcasting were state monopolies in France.
Private competition was allowed in radio from 1982 onwards and in telev1s1on from 1984
onwards. There are now four main terrestrial channels:

— TF1, which was privatised in March 1987 with 50 per cent of the shares going to
a consortium of operating companies (main shareholder is Groupe Bouygues),
40 per cent of the shares were floated are the stock exchange and 10 per cent went
-to employees; '

— Antenne 2 (A2), state-owned;

~ — France Regional 3 (FR3), a state-owned channel with a reg10na1 emphasis;

— M6, a private company licensed in 1987 which is 25 per cent owned by CLT

(Compagnie Luxembourgeoise de Télévision).

Other terrestrial TV companies broadcast from Luxembourg (RTL) and Monaco
(RMC). Télédiffusion de France (TDF), a 51 per cent subsidiary of France Télécom, is
respon51ble for broadcast transmission.

In addition to the terrestrial channels, there are a number of other TV channels:

— Canal Plus, set up in 1984 with the Havas agency as the main shareholder, which
is a pay-TV channel broadcasting mainly first-run movies and sports events. The
programmes are distributed over-the-air, by cable and by satellite and are scram-
bled for most of the day.

— La Sept, a state-owned “‘culture’’ channel that broadcasts by satellite, by cable
and, via the ARTE network.
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— Other channels broadcasting by satellite and by cable including Canal J, TV Sport
and Paris Premiere. ,

B7.5 Data broadcasting services

The great success of the French videotex service, télétel, which is delivered by
minitel terminals, has put all other forms of data broadcasting in the shade. Even audiotex
services seem to be primarily a spin-off from, or a back-up to, videotex.

The minitel strategy of providing consumeérs with a free terminal for an electronic
directory service is well-documented (see, for instance, Videotex Development Strategies,
ICCP Series No. 16, OECD). At the start of 1990 there were five million minitel
terminals in France of which a growing number are advanced terminals used by busi-.
nesses or private subscribers who pay rental fees. The rate of growth of traffic has slowed
down (+16 6 per cent between 1989-90) but the number of information providers goes on
increasing with some 13 000 at the last count.

Teletext services (Antiope) are available on TF1, A2, FR3 and Canal Plus.

- Toll-free telephone services are marketed under the name “‘Numéro Vert” in
France. In 1989 there were 13 000 subscribers of which 1 000 subscribed to the interna-
tional service.

B7.6 Video-based services

Cable TV is relatively underdeveloped in France, though the number of subscribers
has grown recently. Under the original ‘‘plan cable’’ announced in 1982, France Télécom
was encouraged to develop a technically advanced fibre optic network. However, the
number of subscribers grew only slowly to 35 000 in 1987. Under the 1986 law, France
Télécom’s monopoly was broken up and individual cities were permitted to give
franchises to private companies. Among those who entered the market are Générale des
Eaux, Lyonnaise des Eaux, Caisse des Dépots et Consignations, Télédiffusion de France
and the construction company Bouygues. The introduction of competition, together with
a less ambitious technical plan, has seen the number of subscribers grow to 300 000.
Some 3 650 000 homes were passed by early 1990.

France Télécom has invested heavily in research in video-telephony services, espe-
cially in its Biarritz pilot project. In November 1990, the French minister for telecommu-
nications announced an ambitious plan to launch a video-phone service by 1995. An
initial volume order for 100 000 video-phones has been announced with the supplier
SAGEM. The objective is to bring down the unit price of the terminal to 5 000 francs
(US$910) by 1995.

Video-conferencing facilities are offered by France Télécom in a number of major

~ cities and from mobile units.
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B7.7 Specialised satellite services

France Télécom is the sole national signatory to international satellite organisations
such as INTELSAT and INMARSAT and has played a leading role in the establishment
of EUTELSAT, which has its headquarters in Paris. France Télécom has a network of
satellite earth stations which include centres at Pleumeur-Bodou, Bercency-en-Othe,
Rambouillet and French overseas territories.

The TELECOM 1 series of satellites was marred by the failure of 1B, but 1A and 1C
are now used extensively for TV programme distribution and business television. The
TDF series of high power satellites have also suffered technical problems. Their commer-
cial viability was also affected by from the French government policy of promoting
D2-MAC as a broadcasting standard for satellite TV. D2-MAC is an interim standard en
route to HD-MAC, a European high—deﬁnition TV standard. However, there is little
programming material and there are few receivers equlpped to benefit from D2- MAC
broadcasting at present.

In theory, a licensing regime exists for TVRO satellite antennae, but in practice this
is just a formality. VSAT terminals were a France Télécom monopoly until May 1991
when France became the third country after Germany and the UK to liberalise two-way
VSATs. Polycom, a subsidiary of France Télécom and Agence France Presse operates an
extensive VSAT data network in Europe, Asia and Africa.

Figure B7. Network dimensions and service revenues in France

Status Change
Year Number Units Year CAGR
: (%)
Telephone mainlines 1990 - 27 000.0 Thousands . 1985-90 +4.1
Penetration rate 48.3 Per 100 inhabitants
High speed data connections 1990 17 300 Connections n.a.
Cellular radio 1990 170 000 Subscribers 1988-90  +134.0¢
Penetration rate 0.30  Per 100 inhabitants
TV licences 1987 18 459.0 Thousands : 1980-87 +2.1
Penetration rate 33.0 Per 100 inhabitants .
VCRs ‘ 1988 7 878.0 Thousands n.a.
Penetration rate 14.1 Per 100 inhabitants
Cable TV h 1990 300 000 Households . 1987-90 +104.0
Penetration rate 1.5 Per 100 households
Penetration rate 8.2 Per cent of households
' passed
~ Telecommunications ‘
revenues 1990 94 500.0 Million Francs? | 1985-90 +2.93
1990 14 812.0 US$ million? 1985-90 +6.5%

n.a.: Not available.

1. Radiocom 2000 only.

2. Includes contribution from COGECOM holdings not involved in telecom activities (esumated 4 630 million FFO.
3. Estimated growth; accurate figures are unavailable due to the introduction of VAT after 1988.

Sources: France Télécom, ITU, UNESCO.
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B7.8 Cross-ownership and cross-sectoral service provision

France has a high degree of cross-ownership and cross-sectoral service prov151on
Examples include:

— the involvement of the PTO, France Télécom, in the pr0v1s10n of broadcasting
infrastructure through the laying of cable, the provision of satellite television
facilities and a 51 per cent ownership in TDF;

— the laying of fibre optic cable capable of two-way services such as video-teleph-
ony and broadband ISDN as well as CATV.

— The involvement of TDF in radiopaging operations.

However, given that the ultimate owner of both France Télécom and TDF is the
government, the actual level of competition is practically zero.

B7.9 Information sources

LE BASTARD, J. (1991,) “Why Pointel is better than telepomt” pp. 28 32 in Mobile
~ Europe, February.

BRENNER S. (1991), “Competltlon policy and a changmg broadcasting industry’’,
unpublished OECD research paper, Paris, 69 pp.

Datapro Research (1990), ‘‘France: The commercial and regulatory environment’’,
Delran, USA, 8 pp.

France Télécom (Annual), ‘‘Rapport d’Activité’’.

LASSERRE, B. (1990), ‘‘La politique en mati¢re de Télécommunications’’, unpubhshed
paper prepared for ICCP Committee, 3rd special Session on Telecommunications
Policy, 28-30 November, OECD, Paris, 9 pp.

Ministere des Postes, des Télécommunications et de 1’Espace (1990), ‘“‘Projet de loi sur la
réglementation des telecommunications’’, Information pack, 19 September, Paris.

QUILES, P. (1990), ‘‘Acquis de la révolution des années 80: Perspectives et objectif pour
les années 90’’, unpublished paper prepared for ICCP Committee 3rd Session on
Telecommunications Policy, 28-30 November, OECD, Paris, 24 pp.

For additional information sources, please see sections B2.9 and B3.9.
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B8. GERMANY

(The following text is based on a submission from the German
authorities received on 11 September 1991) .

B8.1 Telecommunications network operators

The telecommunications market in Germany has been transformed by the new
legislation on the reform of Deutsche Bundespost (DBP) which came into force on 1 July
1989, and by the reunification of the western and eastern parts of the country which was
completed on 3 October 1990. In talking of ‘the current situation in Germany, it is
continually necessary to stress the contrast between the western part, which at the start of
1990 had a penetration rate of 46.2 telephone main lines per 100 inhabitants with a
‘‘gold-plated’’ quality of service, and the eastern part which had a telephone penetration
of just 10.8 per 100 inhabitants and an abysmal quality of service. In such circumstances,
it is unrealistic to talk about an ‘‘average’’ figure for Germany.

With the reform of 1989, decisive changes were made to the telecommunications
market. According to the Post and Telecommunications Ministry, in future the following
principle will apply to this market: ‘‘Competition is the rule, monopolies are the excep-
tions requiring justification.”

Telecommunications reform was marked by the following key elements:

1. The political and sovereign tasks of the Deutsche Bundespost have been sepa-
rated from operational and entrepreneurial tasks, the former (e.g. the approval of
terminal equipment, frequency allocation, monopoly regulation) being per-
formed by the Federal Minister of Posts and Telecommunications, and the latter
by three enterprises: DBP TELEKOM, DBP POSTDIENST and DBP
POSTBANK. S

2a. The network, telephone service and radio installation monopolies are main-
tained. The Ministry argues that the network and telephone service monopolies
are required to finance infrastructural tasks.

2b. All other telecommunications services and telecommunictions terminal equip-
~ment can now be provided under competitive conditions. Deutsche Bundepost
TELEKOM can participate in this competition.

3. In addition, the Federal Minister of Posts and Telecommunications has the
possibility, by issuing licences in the remaining monopoly areas, of granting
market access to private enterprises as co-competitors of Deutsche Bundespost
TELEKOM. This possibility has already been employed several times. Mean-
while, various licences have been granted for mobile communications and
private satellite networks.
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The separation of the political and sovereign tasks from the entrepreneurial tasks.
was completed when the three enterprises, DBP TELEKOM, DBP POSTDIENST and
DBP POSTBANK, were established on 1 January 1990. At the same time, the Ministry
of Posts and Telecommunications took on the basic tasks of a regulator such as the FCC
in the USA or Oftel/DTI in the UK. At present, the German constitution does not allow
the three public Deutsche Bundespost enterprises to be transferred to companies under
private law.

Even before unification on 3 October 1990, endeavours were made to create uniform
‘and general regulatory conditions in both parts of Germany and also to implement the
telecommunications policy pursued in the old states in the five new federal states within
an acceptable period of time. In line with the provisions of the unification treaty, the Law
concerning the Structure of Posts and Telecommunications has been in effect since
3 October 1990 for the whole of Germany in the field of telecommunications.

In view of the dire state of the telecommunications infrastructure in the former
German Democratic Republic, it was considered necessary to support the endeavours
made by DBP TELEKOM to develop an efficient telecommunications infrastructure by
further private initiatives. A major step in this respect was DBP TELEKOM'’s decision to
award contracts to private companies for a majority of its network development projects
as “‘turnkey projects’’ and thus to ease the burden on its own resources.

Decisions in favour of the new states were also taken in the regulatory field. Private
satellite operators have, for instance, been granted permission until the end of 1997 also
to handle the telephone service traffic (third party switched voice) within the five new
states and for their communications with the rest of Germany. In this way the offices in
the former GDR with access to this service can reach virtually all telephone subscribers
across the world and vice versa. This exceptional regulation, limited in time, does not
‘mean however that the regulatory policy implemented in the eastern part of Germany is -
different from the one in the west. Operation of the terrestrial cable networks remains
reserved for DBP TELEKOM in the former GDR, too.

- B8.2 Telecommunications network facilities

The contrast between the western and eastern parts of the country is especially
marked in their telecommunications network infrastructures. The western German net-
work is relatively advanced, having benefited from a high level of investment per line.

According to DBP TELEKOM'’s plans for the digitisation of exchanges, the long
distance network should be completely digital by 1995. At the local level, the existing
analogue exchanges are to be replaced by 2019. Some 4bn DM will be spent for this
purpose in both 1991 and 1992. Although at present there is no intention to accelerate
digitisation, it may be necessary to replace exchanges at the local level more quickly due
to various factors inﬂuencing network development, for instance the need for a broader
international range of services and facilities, intelligent networks or the use of optical
fibres in the subscriber local loop.

- By the end of 1990 roughly 135 cities had access to ISDN facilities. By thc end of
1993, that is five years after its introduction, ISDN should be available nationwide. With
the continuing digitisation of the telephone network towards an ISDN network, new and
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more complex telecommunications services can be provided at transmission rates of up to
64 kbit/s, for instance videophones and image-based telephone services.

Another step towards implementing new nationwide services more rapidly and
flexibly on narrowband networks, is the ‘‘intelligent network’’ concept. In 1992 a nation-
wide operational trial will start, with initially four services pr0v1ded (Serv1ce 130,
Televotum, Tele-info service, universal access numbers). Other services requiring a
higher degree of intelligence in the network will be implemented at a later date.

Two.major objectives have shaped plans for establishing an optical fibre network for
broadband person-to-person communication:

— Fibre optics was regarded in economic and operational terms as the standard
solution for long distance communications. DBP TELEKOM has been using
optical fibre technology as standard technology since 1983 in the trunk network
for purely economic reasons and for 1nter-connect1ng new digital exchanges in the
local network.

— The second objective was to provide a minimum optical fibre infrastructure
(overlay network) at the local level and thus to create the prerequisites for
developing and testing new broadband services. Following this plan, an optical
fibre overlay network was established in 29 cmes and will be completed by the
end of 1991.

In addition, Deutsche Bundespost TELEKOM carried out pioneering work when
putting into operation a digital automatic switched broadband network in February 1989.
This research is not limited however to technological network innovations but aims
primarily at the early development of market-oriented services for broadband person-to-
person communication through an intensive dialogue with users and by testing these
capabilities under real conditions of demand.

This broadband network, which is almost unique in the world, currently allows up to
1 000 interested subscribers to be connected. They are granted the opportunity to experi-
ment with new forms of broadband communication and to develop know-how. In particu-
lar the video-conferencing service, which currently has some 240 private video-confer-
ence accesses used on a commercial basis via the broadband network, emphasizes the
importance of this network and the interest demonstrated by users.

The operational objectives of the broadband network are supported and supple-
mented by the BERKOM (Berlin communication) project. In Berlin an extensive optical
fibre test network, incorporating ATM (Asynchronous Transfer Mode) exchanges has
been established on the basis of an overlay network. In the field of broadband applica-
tions and associated terminal equipment, the BERKOM project has focused on areas such
as computer interworking, telepublishing and telemedicine, amongst others.

The close cooperation practised within the BERKOM project between DBP
TELKOM and private industry, research institutes and interested users should ensure
results which are realistic and technically promising. Co-operation with users should help
DBP TELEKOM in the development and marketing of applications for broadband ser-
vices which are in line with user requirements.

Along with the switched broadband network put into operatlon in 1989, TELEKOM
already provides a mimimum optical fibre infrastructure close to the customer’s home for
new broadband services with a bandwidth of 140 Mbit/s. However, optical fibre systems
in the subscriber local loop have not yet been shown to be successful. The subscriber

153



local loop is the most cost-intensive part of the telecommunications network and repre-
sents the outcome of fong-term investment and development. Given this time frame, it is
virtually impossible to forecast customer requirements, which are anyway partly contra-
dictory, with any degree of accuracy for future 1nvestment

In the next few years DBP TELEKOM’s work will therefore focus on the objective
of estabhshmg the economic viability of optrcal fibre technology as a broadband trans-
mission medium in the local network and in the cost-intensive subscriber local loop. For
this purpose technical concepts are being elaborated which allow an optical fibre infra-
~ structure to be built up through the economic use of established services. At a later date
the optical fibre systems may also be used for less costly broadband communication
services, thus creating a good basis for the future development and acceptance of these
services and building upon existing experience at DBP TELEKOM in this area.

Broadband ISDN is a further step in the process of network 1nnovat10n The flexibil-
ity of Broadband ISDN is designed to meet all transmission requirements ranging from
64 kbit/s to more than 100 Mbit/s (through ATM switching). Broadband ISDN also offers
the possibility of integrating different networks and telecommunications services ranging
from the telephone, data, office and multimedia communication to videophones with TV
quality, and with the longer-term possibility of distributing TV and HDTV broadcasts.
This will amost certainly stretch ATM technology to its technical and economic limits.
DBP TELEKOM intends to invite competition for pilot projects in ATM technology as
early as 1991. The aim will be to convert these pilot projects into service offerings by
the mid-1990s.

In the eastern part of Germany, work has initially focussed on establishing a modern
teleccommunications network. In accordance with the ambitious master programme
““Telekom 2000’’, DBP TELEKOM intends to bring the telecommunications level of the
new federal states to the level of the old states by 1997. This will involve installing:

— 50 000 Datex-P accesses;

— 68 000 coinbox and card telephones;

— 300 000 mobile communications accesses;
— 360 000 telefax accesses; '
more than 5m cable TV accesses;

more than 7.2m telephone accesses.

In establishing a modern and efficient telecommunications infrastructure, the strat-
egy is quite clearly directed towards digitisation. In mid-1991 eight digital main
exchanges and four digital regional exchanges were put into operation. At the same time
the old analogue network in the new federal states was connected to a new, efficient
digital overlay network at the so-called upper network level. In addition, many junction
- lines were put into operation between the new and the old federal states. In this way,
unification of the previously separate eastern and western telephone networks was initi-
ated separated was begun. By putting into operation the digital overlay long-distance
network and increasing the number of international circuits, it will be possible for all
customers having a telephone to make calls in the new federal states and between the old
and new federal states and abroad, largely without any problems. At the same time,
around 500 000 new telephone accesses will be installed during in 1991. The cost of the
establishment of a digital network in the eastern part of Germany is estimated at around
DM60 billion between 1991 and 1997. The amount invested by DBP TELEKOM in 1991
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~ alone totals approximately DM7 billion. DBP TELEKOM is thus the largest individual
investor and employer in the new federal states.

B8.3 Mobile communications services

The German Telecommunication Installations Act grants the Federal Minister of
Posts and Telecommunications the right to allow private activities within the monopoly
- areas by granting special licenses in the form of administrative acts or contracts under
public law. This transfer of rights is however limited where DBP TELEKOM'’s infras--
tructural tasks are jeopardised. Legally, satellite and mobile communications are part of
the monopoly of radio installations and transmission lines. In this area private activities
are possible only on the basis of a licence granted by the Federal Minister of Posts and
Telecommunications. : ’

Through the licensing procedures, the know how and capital of private companies
can be directed to the growth sectors of telecommunications. The licensees must fulfil
specific infrastructural obligations fixed in the licensing conditions. One particularly
important structural aim of the licensing policy has been to establish a fair basis for
competition between DBP TELEKOM and its rivals. Pursuant to the Law concerning the
Structure of Posts and Telecommunications, DBP TELEKOM can engage in this field
without a licence.

" The radio-telephone network (B/B2) of DBP TELEKOM was put into operation in
1968. The cellular C network was established in the 450 MHz band and has been
operated since 1986. By the summer of 1991, this had around 430 000 users. Since
unification, the C mobile communications network has been extended to the eastern part

of Germany. It is envisaged that coverage will extend across the whole of the new federal
states by the end of 1991.

Early in 1990 a licence was granted to Mannesmann Mobilfunk GmbH for establish-
ing and operating a digital cellular mobile communications network on the basis of the
GSM standard agreed for the whole of Europe. Mannesmann thus provides its mobile
communications services over the D2 network in competition with DBP TELEKOM
operating the D1 network. The Mannesmann Mobilfunk GmbH consortium includes
Pacific Telesis with 26 per cent and Cable and Wireless with a 5 per cent stake.

Radiopaging in Germany is offered as the Eurosignal service, which has been
operating since 1974 and the Cityruf service, which has been operating since 1989. In
May 1990 this service was extended to eastern Germany, starting in Leipzig. At the start
of 1991, there were some 290 000 subscribers.

Licences are also granted in other areas of mobile communications. Six licences for
trunking networks had been granted to various consortia by mid-1991. In 1991 a total of
28 licences for trunking networks will be granted. Radiopaging and data broadcasting
licences are also planned.

B8.4 Broadcast TV operators

In broadcasting (radio and television) a legal distinction is drawn between cultural
and telecommunications aspects. Pursuant to Art. 73 of the Basic Law, the Federation has
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power to provide regulations governing the technical equipment used for the transmission
of broadcasts (excluding studio techniques). However, sovereign broadcasting functions
relating to cultural matters, licences and the content of programmes are the responsibility
of the individual states. This has led to a federal broadcasting structure.

Through their state media organisations (Landesmedienanstalten) the states take a
decision on which broadcasting organisations are allowed to transmit broadcasts. For this
purpose the states have enacted laws of their own. The states also allocate the frequencies
provided by the Federal Minister of Posts and Telecommunications. On the other hand,
the Federation is responsible for international broadcasting (Deutschlandfunk). Further-
more, terrestrial coverage is still subject to permission granted by the Federal Minister of
Posts and Telecommunications.

Broadcasting is provided either under public law or under private law.
At present, there are three TV channels operating under public law:

— ARD (Arbeitsgemeinschaft der o6ffentlich-rechtlichen Rundfunkanstalten der

- Bundesrepublik Deutschland), established in 1950. ARD is the sole shareholder in
the satellite channel Eins Plus. o

— ZDF (Zweites Deutsches Fernsehen), established in 1961 by a state contract of
the Lénder and originally intended as a centralised TV station. ZDF is the major

- shareholder in the satellite channel, 3-Sat along with ORF of Austria and SRG of

Switzerland. ' :

— A third channel (5 regional programmes) established by ARD in 1963.

At present, the legal basis for providing public law broadcasting in operation in the
old federal states is being elaborated for the new federal states. Broadcast receiver licence
fees are used for broadcasters operating under public law. These fees are paid by
everyone having a radio set. Between 10 and 40 per cent are taken from advertising
revenues.

There are also many broadcasters operating under private law. Of these, RTL plus,
SAT1, PRO 7 and TELE § also provide their programmes over the terrestrial transmitter
network (over-the-air), where the relevant frequencies are available. One or two of these
four programmes can be received in each state. The legal basis of private law broadcast-
ing was only established after 1980. Private-law broadcasters are exclusively financed by
advertising revenues. There is also a pay-TV channel (Premiere). -

The operator for terrestrial transmission systems is generally DBP TELEKOM,
‘though ARD operates its own transmitters. ‘ :

B8.5 Video-based services

In the former Federal Republic of Germany, television transmission is possible via a
variety of different media including;

— broadband cable systems;

satellite master antenna TV systems (SMATV);
direct broadcast satellites (DBS);
telecommunications satellites (e.g. ASTRA);
terrestrial (over-the-air) systems.
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MMDS (Multichannel Microwave Distribution Systems) are not used for direct customer
provision.

With regard to the old federal states, some 8.95 m households were connected to the
broadband cable network on 30 June 1991. 16.3 m households were passed by cable. Of a
total of 26.3 m households 63.1 per cent are provided with cable television. No exact
coverage ratio can be given for the new federal states; it is however planned to connect
550 000 households by the end of 1991 and 1.3 m households by the end of 1992 to the
broadband cable network.

“ The right to establish and operate broadband cable systems is basically reserved for
DBP TELEKOM. However, the monopoly ends at premise borders. When marketing
cable TV accesses, the DBP is supported by private companies known collectively as
RKS (Regional Kable-Servicegesellschaften) in which the DBP’s holding is restricted to
a maximum of 24 per cent. According to the Law concerning the Structure of Posts and
Telecommunications the services based on broadband cable systems (e.g. broadcasting,
paging) can also be provided under competitive conditions.

Decisions on which channels should be permitted are made exclusively by the
individual states which negotiate directly with programmers. Consequently, to distribute
programmes nationally in Germany, cable broadcasters must come to separate agree-
‘ments with each of the states, including the five new eastern states.

The broadband distribution network for telecommunications services is probably
further advanced in Germany than any other OECD countries following years of massive
investment and planning towards the goal of establishing a broadband ISDN infrastruc-
ture. The idea has been to establish a switched fibre optic overlay network, initially
covering 14 cities but later extended to 29, that could be used for video-conferencing and
video-telephony as well as for radio and TV distribution alongside the narrowband ISDN.
Pilot projects have been operated in Berlin (BIGFON Metropolitan Area Network;
BERKOM fibre-to-the-home/desktop). By late 1990, DBP Telekom had installed around
one million kilometres of fibre optic cable of which one quarter was in local networks
and the rest in the trunk network. The plan is to extend the percentage of fibre in the local
Toop through replacement and extension networks in western Germany and through new
builds in the east, as far as this is justified by cost and time. Seven trial projects are
planned for optical access lines (OPAL) or fibre to the home/desktop. These are designed
- to test the capabilities of different network topologles and equipment from different
manufacturers. The first trials were launched in May 1990 (Cologne) and the second in-
the third quarter of 1991 (Frankfurt/Main).

At present, the Bundepost has 12 regional video-conferencing centres which operate
via fibre optic and satellite links. '

B8.6 Data broadcasting services

Videotex in Germany is operated as the Bildschirmtext (BTX) service which began
ctommercial operations in 1983. At the start of 1989, there were 148 000 subscribers. The
BTX service can also be used for data transmission and an extensive, if low-speed,
application is used in the pharmaceutical retail and distribution industry.

Teletext sevices in Germany are offered by ARD, ZDF and Sat 1 with roughly
500 pages per day. .

157



B8.7 Specialiséd satellite services

Germany is only fourth, after Spain, the UK and France in its utilisation of
EUTELSAT. Nevertheless, two recent trends counter-balance this:

— Germany pre-empted the European Commission by liberalising two-way VSAT
terminals in the July 1989 reform. The terminals cannot be used for two-way
voice traffic for third parties as this might infringe the telephone monoply. Any
‘other service however is admissible. This also applies to medium and high speed
data transmission (above 16kbit/s): here the licensee has only to give proof that he
does not provide a telephony service, as this is reserved for DBP-TELEKOM.
Interconnection with the public network is, however, basically admissible.

— The desperate need for a communications infrastructure in eastern Germany is
likely to favour satellite technology if only as an interim measure before other
fixed-link infrastructures are constructed. The Post and Telecommunications Min-
istry has recently licensed voice traffic by VSAT between east and west for up to
six years. :

Despite this generally liberal stance on satellite communications, DBP Telekom
remains the sole signatory for international satellite organisations.

In broadcasting via satellite, a distinction is drawn between telecommunications and
broadcasting satellites:

— TV-SAT (broadcasting satellite): provision of four television programmes (RTL
Plus, SAT 1, ARD, Eins Plus) and 15 digital satellite sound broadcasting
programmes; '

— DFS Kopernikus (telecommunications satellite): provision of 11 television pro-
grammes and 21 sound broadcasting programmes (of which 15 digital satellite
channels are identical to those of TV-Sat). .

— ASTRA (telecommunications satellite): provision of currently 25 domestic and
foreign television programmes (amongst others Sat 1, 3-Sat, Eurosport,
ARD 1 Plus, DFKK, PRO 7, Premiere, TELE 5) and 12 sound broadcasting
programmes. - = :

- There is a licence fee payable for the use of SMATV equipment in Germany. In
theory the states control which programmes are distributed, but this control is only
nominal. The German DBS strategy has been based on the TV-Sat high power satellite.
At first, the German satellite TV channels, Sat 1, RTL Plus, 3-Sat and Eins Plus, were
distributed using the D2-MAC standard. However, they are increasingly being broadcast
also in PAL via such satellites as ASTRA, DFS Kopernikus and EUTELSAT. Both
TV-Sat and DFS Kopernikus are operated by the Bundespost. The total number of TVRO
dishes is currently around 900 000 though PAL-compatible dishes greatly outnumber
D2-MAC dishes. Despite the market success of medium-power satellites, it is still likely
however that broadcasting via the high power TV-Sat will continue, both because of the
programming deals agreed with the states and because the German Government and the
French Government intend to introduce the D2-MAC standard as a way of sustaining a
European broadcasting equipment industry. ’
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“Figure B8. Network dimensions and service revenues in Germany
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Status Change
Year Number Units Year CAGR
‘ (%)
1990 284000  Thousands 1985-90  +32
46.2 Per 100 inhabitants ,

1990 1800.0 Thousands 1985-90 +3.2
10.8 Per 100 inhabitants

1991 .30 200.0 Thousands 1985-90 +3.2
38.7 Per 100 inhabitants

1990 330.0 Thousands 1988-91 +44.7

0.53 Per 100 inhabitants ‘

1987 23 378.0 Thousands 1980-87 - +1.8
.38.8 Per 100 inhabitants

1987 6 199.0 Thousands 1989-87 +1.1
372 Per 100 inhabitants

1987 29 577.0 Thousands 1980-87 +1.7
379 Per 100 inhabitants

1988 11 614.2 Thousands na.

189 Per 100 inhabitants )
6/1991 8 950.0 Thousand subscribers 1987-91  +292
34.0 Per 100 households :

6/1991 16 300.0 Thousand homes passed n.a.
63.1 Per 100 households

6/1991 549  Per cent of homes passed n.a.

1991 900 000 Antennae n.a.

‘ 11.4  Per 1 000 inhabitants
1991 350 Antennae

1989 374247 Million DM 1984-89 +4.5

1989 21 309.7 US$ million 1984-89 +14.2

1984 17613 Million GDR DM 1980-84 +4.5

1984 652.3 US$ million 1981-84 -6.0

1985 104174 Million DM n.a.

1985 42249 US$ million n.a.

n.a.: Not available.

Sources: German Ministry of Posts and Telecommunications, DBP, ITU, UNESCO, Renaud (1990), Logica (1987).
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B8.8 Cross-ownership and cross-sectoral service provision

As in a number of neighbouring countries such as Denmark, France and
Switzerland, there is a high degree of cross-sectoral service provision in Germany with
the PTO being responsible for infrastructural provision for most over-the-air, cable TV
and DBS TV services. There is thus a considerable incentive for the Bundespost to invest
in a broadband national grid suitable for the combined transmission of video and tele-
communications traffic. The new telecommunications legislation in Germany is based on
the guiding principle of encouraging competition while protecting the Bundespost’s
infrastructural responsibility and it is unlikely that any major infrastructural projects
would be set up to challenge the Bundespost’s monopoly in this area. Only for satellite
TV, where the staying power of PAL seems to have been underestimated and the market
appeal of D2-MAC overestimated, has there been a substantial move to other carriers, in
this case the ASTRA satellite. The Bundespost is now having to re-equip its cable
headends with ASTRA receiving equipment in competition to its own TV-Sat and DFS
Kopernikus satellites.

With the possible exception of the Bundepost’s shareholding of up to 24 per cent in
the regional cable companies, there is little cross-ownership in Germany. Indeed, given
the politically sensitive nature of TV broadcastlng, ownership and control are quite
clearly specified in the constitution and it is difficult to challenge the control of the states
in this area. Again, satellite TV is challenging some traditional views on regulation in this
area on the simple grounds that regulation is virtually impossible to enforce.

B8.9 Information sources

The principal source of information is the German text and questionnaire response
“submitted to the OECD on 11 September 1991 by Section 201 of the Federal Mmlstry of
Posts and Telecommunications. _

Additional information from:

Datapro Research -(1990), ‘‘Germany: The commercial and regulatory environment’’,
Delran, USA, October, 11 pp.

Deutsche Bundespost, ‘‘Annual Report’’.

Federal Minister of Posts and Telecommunications (1988), ‘‘Reform of the postal and |
telecommunications system in the Federal Republic of Germany’’, R.v. Decker’s
Verlag, G. Schenck, Heidelberg, 108 pp.

GOODHART, D. (1991), ‘‘Pressure is growing for a radical solutlon” Financial Times,
2 April. .

RENAUD, J.L. (1990), ‘“Mac: A solution in search of a problem’’, paper prepared for the
IDATE 1990 Conference, Montpellier, 14-15 November, 14 pp.

TENZER, G. (1991), Fibre to the home, bilingual (Eng/Ger) publication, R.V. Decker’s
~ Verlag, G. Schenck, Heidelberg, 58 pp.

For additional sources of information, please see sections B2.9 and B3.9.
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B9. GREECE

- (Comments received on 29 August 1991 and 29 November 1991)

B9.1 Telecommunications network operators

The design, organisation, installation and operation of all public telecommunications
. services throughout Greece is a monopoly held by the Hellenic Telecommunication
Organisation S.A. (OTE), a state-owned public utility, established in 1949. OTE reports
to the General Directorate of Posts and Telecommunications within the Ministry of-
Transport and Communications. While the state does not intervene directly in the man-
agement of OTE, it is nonetheless respons1ble for regulating OTE’s investments, , procure-
ment and tariffs.

B9.2 Telecommunications network facilities

The Greek telecommunications network has expanded rapidly, particularly since
Greece’s accession to the European Community in 1981, and at the end of 1990 had a
penetration rate of 38.5 telephone mainlines per 100 inhabitants. However, many parts of
~ the network are obsolete or overstretched and quality of service is quite poor in some
areas. At the start of 1990, the number of outstanding applications was 1.1 million which,
at the current rate of new connections, would imply a waiting list of six years. However,
OTE plans to increase its rate of installation of new lines to 300 000 per year in 1991
(double the current rate) and 400 000 in 1992 and 1993. The aim is to reduce the waiting
list to a few months.

The Greek Government has been the beneficiary of cons1derable assistance from the
European Community, notably under the STAR programme for telecommunications
development in less-favoured regions. In March 1991, the CEC awarded a major con-
sultancy contract worth US$2.8 million to Coopers & Lybrand, working with ETCO and-
the OTE, for a series of reports on the reform of the Greek telecommunications structure.
A public X.25 packet switched data network (HELLASPAC) has recently been launched
on a commerical basis and should have 32 nodes across the country by the end of 1991.

Digitisation of the network is progressing slowly. Some 15 digital exchanges (Erics-
son and Siemens technology) were due to be installed by the end of 1990 providing
capacity for 15 per cent of local and 25 per cent of long distance traffic. In addition, some
140 km of fibre optic cable were due to be laid in the Athens area and 130 km in the rest
of the country. A public high-speed digital data network, HELLASCOM, a pre-ISDN
overlay network with an initial capacity of 1 200 network termination points is under
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construction and should be operational by mid-1992. It would support low, medium and
high speed (up to 2 Mbit/s) data communications nationwide.

B9.3 Mobile communications services

Greece is the last country in the OECD to start a cellular radio service. A number of
contracts were initially discussed, but a final decision has been consistently delayed. A
number of private radio networks, licensed by the Ministry of Transport and Communica-
tions, exist in areas not served by OTE. :

A radiopaging service exists, mainly in the cities of Athens and Thesaloniki, though
the growth of the system was initially constrained by the lack of radiopaging receivers for
which OTE has a monopoly. At the start of 1991 there were 8 658 subscribers and the
waiting list was initially eliminated. ' :

B9.4 Broadcast TV operator

Greece has three public TV channels, ERT1, ERT2 and ERT3, though their origins
are quite different. ERT1 began operations in 1966 as part of an autonomous organisa-
- tion, the Hellenic National Broadcasting Institute (MNBI). ERT2 began life in 1968 as
YENED, a military information service channel. ERT3 was founded in the late 1980s as a

regional channel on the model of Germany’s ARD3. A fourth private channel started
in 1990. : _ '

_ During the late 1980s with the growth of satellite TV, a number of companies
offering rebroadcast packages from different satellite TV channels have been established.
As well as DBS transmission, many local channels have been set up using over-the-air

VHF and UHF channels.

The public broadcasting organisations are mainly financed by a levy added to the
electricity bill, but an increasing share of income comes from advertising. Following
reform of the structure of broadcasting in the late 1980, regulation is no longer the direct
responsibility of the Government out of two new bodies, one for ‘‘social regulation’’ and
the other for ‘‘political regulation’’. The spread of local TV channels rebroadcasting
satellite derived material has been, to a large extent, unregulated.

B9.5 Video-based services

Cable TV is practically non-existent in Greece though some limited networks do
exist in the north of the country. OTE has a monopoly over the construction of cable TV
networks but is preoccupied with the business of providing telephony services.

An OTE video-conference service was inaugurated in December 1988, but at present
there are only two studios, both in the greater Athens area. Consequently, traffic is
restricted to international services, via EUTELSAT.
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B9.6 Data broadcasting services

OTE is in the process of installing a public videotex service, named HELLASTEL,
with a view to providing nationwide coverage in 1992. HELLASTEL supports CEPT
profiles 1, 2 and 3 as well as ASCII and has dual Greek or Latin alphabet operation. Nine
cities share ten access nodes and the plan is to provide capacity for an initial 2 000 sub-
scribers and 100 service providers, interconnected via the HELLASPAC X.25 network.
An electronic directory assistance system is also planned for introduction in 1992.

Teletext is not avai_lable.

B9.7 Specialised satellite services

OTE is a signatory of the major international satellite organisations and operates -
three earth stations at the Thermopylae Satellite Communication Centre. However, both
one-way and two-way VSAT terminals remain a public monopoly in Greece.

The development of satellite TV has exceeded the development of public regulation
and TVROs and SMATV equipment is generally available on the private market. Satel-
lite TV is proving more popular than the public channels in Greece as they are associated
closely with the Government. There were more than 2 000 dishes in operation at the start
of 1990. Satellite TV channels include Megachannel, Antenna TV, MTV and TV Plus.

Figure B9. Network dimensions and service revenues in Greece

Status Change
Year  Number Units Year CAGR
(%)

Telephone mainlines 1991 3 862.7 Thousands 1986-91 +4.4
Penetration rate . 38.5 Per 100 inhabitants

TV licences 1987 1 750.0 Thousands - 1980-87 +2.2
Penetration rate o 17.5 Per 100 inhabitants

VCRs 1988 660.7 Thousands n.a.
Penetration rate 6.6 Per 100 inhabitants

Telecommunications . ‘

revenues 1990 204 567.0 Dr. million 1985-90 +22.1

1990 12928 US$ million 1985-90 +20.4

Broadcast TV 1985 3 013.6 Dr. million ‘ n.a.

1985 204 US$ million p n.a.

n.a.: Not available.
Sources: OTE, ITU, UNESCO, Logica (1987).

163



B9.8 Cross-ownership and cross-sectoral service provision

The level of cross- ownershlp in Greece is ultlmately very h1gh in that the govern-
ment is involved directly in both telecommunications and broadcasting as owner and
operator. In practice however there is little cross-over between the two sectors though, in
theory, OTE could compete with ERT1/2 by providing cable TV. For the moment, the
major area of convergence is satellite technology.

- B9.9 Information sources

Datapro Research (1989), ‘‘Greece: The commercial and regulatory environment’’,
Delran, US, November, 4 pp.

MULLINS, S. (1991), *‘EC awards consultancy contract to Coopers and Lybrand’’, p. 5
in FinTech Telecom Markets, 7 March. :
OTE, ‘‘Annual Report’’.

For other information sources, please see sections B2.9 and B3.9.
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B10. ICELAND

B10.1 Telecommunications network operators

The Post and Telecommunications Administration (PGst-og simamélastofnunin) of
the Icelandic Government holds a monopoly for the provision of telecommunications
infrastructure and services in Iceland.

B10.2 Telecommunications network facilities

Iceland has a relatively sophisticated network with some of the lowest tariffs in the
OECD area. Around 44 000, or 32 percent of exchange lines are digital. Around 660 km
of fibre optic cable have been laid for long distance services and 100 km in the local loop.

B10.3 Mobile communications services

A cellular radio service, based on the NMT 450 technology and operated by the
P&T Administration was established in 1986. There are now almost 8 000 users. An
experimental radiopaging service was opened in 1989.

B10.4 Broadcast TV operators

The Icelandic National Broadcasting Service is the major TV broadcasting organisa-
tion in Iceland with transmission facilities provided by the P&T Administration.

B10.5 Video-based services

Only limited services are available.

B10.6 Data broadcasting services

No videotex or teletext services exist in Iceland.
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Figure B10. Network dimensions and service revenues in Iceland

Status Change
Year Number Units Year CAGR
(%)
Telephone mainlines 1990 126 136 ~ Subscribers. : 1985-90 +5.3
Penetration rate 50.5 Per 100 inhabitants ‘
Cellular radio 1991 10 259 Subscribers 1989-91 +25.4
Penetration rate 4.10 Per 100 inhabitants
TV licences 1990 73 000 Licences 1980-87 +1.9
Penetration rate : 292 Per 100 inhabitants :
Telecommunications .
revenues 1990 5 769.8 ISK million 1985-90 +33.6
’ 1990 98.5 US$ million 1985-90 +24.2

Sources: P&T administration, UNESCO, ITU.

 B10.7 Specialised satellite services

A satellite earth station has been established at Efstaleiti, Reykjavik which is used
mainly for the distribution of TV signals from the European Broadcasting Union, trans-

mitted via EUTELSAT.
B10.8 Cross-ownership and cross-sectoral service provision

Given the small size of the Icelandic market, it is understandable that the P&T
administration is responsible for both the telecommunications and the TV broadcasting
infrastructure. The Government owns both the national telecommunications administra-
tion and the broadcasting service.

B10.9 Information sources

P6st- og simamaélastofnunin (Annual), _“Arssyrsla”.

For other information sources, please see sections B2.9 and B3.9
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B11l. IRELAND

B11.1 Telecommunications network operatOrs

Telecom Eireann, which was established on 1 January. 1984, has a monopoly in
Ireland for the provision and maintenance of telecommunications services. Telecom
Eireann was born as a result of the Postal and Telecommunications Services Act of 1983
which divided postal and telecommunications services and separated out the operation of
the network from the Department of Communications. The latter body is responsible for
the regulation of telecommunications and authorises Telecom Eireann’s tariff structure
and investment plans. Since 1984, Telecom Eireann has transformed itself from a debt-
ridden loss-maker to a profitable enterprise which is fully self-financing.

M

B11.2 Telecommunications network facilitie_s

Since Telecom Eireann was formed in 1984, it has succeeded in almost doubling the
size of the PSTN network and has reduced the waiting list virtually to zero. Nevertheless,
the rate of penetration of telephone mainlines in Ireland is relatively low by OECD
standards (26 mainlines per100 inhabitants) reflecting perhaps the fact that tariffs for
residential users are among the highest in the OECD. Despite its new-found profitability,
interest payments at 17 per cent of turnover, are still very high compared with other
OECD PTOs.

The last Strowger exchanges were removed during 1989 and over 55 per cent of
customer lines are now connected to digital exchanges with a target of reaching 100 per
cent by 2000. Full digitisation of the trunk network was planned for 1990/91.

B11.3 Mobile communications services

A cellular radio service, Eircell, was launched in December 1985 by Telecom |
Eireann. It is based on TACS 900 technology and is compatible with services operating
in the UK. By 1992 it is hoped to be able to reach 90 per cent of the population.

Radiopaging in Ireland has been provided since May 1988 by Eirpage Ltd, a joint
venture between Telecom Eireann (51 per cent) and Motorola (49 per cent). There were
3 500 radiopaging subscribers in Ireland in 1990.
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B11.4 Broadcast TV operators

Radio Telefis Eireann (RTE) began TV broadcasting operations in 1960. It is an
autonomous Government-owned statutory body which reports to an authority of nine
people nominated by the Government. Two TV channels are operated by RTE.

In 1988 a new body, the Independent Radio and Television Commission (IRTC) was
established to oversee the development of independent TV companies in Ireland such as
those which provide cable TV and MMDS programming.

B11.5 Video-based services

Cable TV is relatively well-developed in Ireland with a penetration rate of almost
50 per cent of households. There are some 41 cable operators in total of which Cablelink
Ltd, based in Dublin, is by far the largest. Cablelink was, until recently, owned by RTE,
. the state broadcaster. This is an unusual position in Europe in that national broadcast
organisations rarely control cable TV. In 1989, 60 per cent of Cablelink was sold to
Telecom Eireann with RTE holding the remaining 40 per cent. In the Shannon area,
Westward Cable is co-operating with Telecom Eireann to provide a fibre optic sw1tched
star network for cable TV and telephony. .

Telecom Eireann has v1deo-conferenc1ng studies in three cities and four additional
public video rooms.

B11.6 Data broadcasting services

Despite trials with videotex since 1986, a full public service has been delayed until
1991. A new joint venture company, Minitel Corporation, has been established between
Telecom Eireann (30 per cent) France Télécom (30 per cent) Credit Lyonnais (20 per
cent) and the Allied Irish Banking Group (20 per cent) to try to import the French minitel
phenomenon to Ireland. The venture is being supported by a grant from the CEC STAR
Programme.

Teletext is provided by RTE as the Elrtel service. Around 190 pages are distributed
with advertising and sponsored pages.

B11.7 Specialised satellite services

Perhaps as a consequence of the fact that Ireland is used as a gateway to Europe
_ from several transatlantic fibre cables such as PTAT-1, satellite communications are.
correspondingly underdeveloped. VSAT terminals are partially liberalised in Ireland.

TVRO terminals are fully liberalised and in 1990 there were an estimated
21 000 satellite dishes. The Irish DBS franchise was won by AtlanticSat, a joint venture
between Hughes Aerospace (80 per cent) and Jim Stafford (20 per cent) an Irish Entre-
preneur, in competition with Telecom Eireann. However, given the problems which have
beset other DBS franchisees, it unlikely that AtlanticSat will go ahead with its launch
plans. :
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B11.8 Cross-ownership and cross-sectoral service provision

Ireland is an interesting case study of convergence because the rapid development of
cable TV (spurred by the availability of high quality English language channels from the
UK mainland) has involved both telecommunications and broadcasting operators. The
main cable TV operator, Cablelink, is now jointly owned by RTE and Telecom Eireann.
In Westward Cable too Telecom Eireann has a shareholding and is using this franchise to
experiment with a video-based service. For the moment, the actual degree of competition
between RTE and Telcom Eireann is limited and there are few other significant players in
the market. As technology progresses and Telecom Eireann develops a wider range of
video-based services, and makes greater demands on the frequency spectrum, the current
spirit of co-operation may change to one of competition.

The involvement of both RTE and Telecom Eireann in the Dubhn CATYV supplier
Cablelink has permitted the development of a unique pilot project for the provision of an
integrated broadband telecommunications network, called the ICEberg. With funding
from the CEC’s RACE programme, the ICEberg project is intended initially to support
two separate infrastructures based around a broadband switch:

~ A Dublin-wide Metropolitan Area Network (MAN) intended chiefly to interlink
local area networks to provide services such as high-speed data transfer, voice

Figure B11. Network dimensions and service revenues in Ireland

Status : ' , Change
Year Number Units Year CAGR
(%)
Telephone mainlines 1990 879 032 Subscribers 1985-90 +5.6
Penetration rate . 240 Per 100 inhabitants ,
Cellular radio 1990 22 106 Subscribers 1988-90  +131.0
Penetration rate ' 0.62  Per 100 inhabitants = :
TV licences : 1987 826 000 Licences 1980-87 +4.3
Penetration rate 233 Per 100 inhabitants '
VCRs 1988 456 400 Thousands . na.
Penetration rate - 129 Per 100 inhabitants
Cable TV 1989 460 000 - Households 1985-89 +20.2
Penetration rate 489 Per 100 households
Telecommunications :
revenues - 3/1989 621.0 IR ‘million 1985-89 +12.5
3/1985 880.3 - USS$ million 1985-89 +22.3
Broadcast revenues 3/1985 74.8 IR million n.a.
o - 3/1986 934 US$ million n.a.
of which: 44.0% from licence fees
35.0> from advertising
12.4% from cable TV
7.6% from other

n.a.. Not available. _
Sources: Telecom Eireann, ITU, UNESCO, Malik (1990), Logica (1987), Renaud (1990), Kagan World Media (1991).
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communications, and compressed video, plus an international connection for

broadband services (e.g. video-conferencing). The technology is based on the

IEEE 802.6 standard developed by QPSX Ltd (Australia) and w111 eventually
~ operate with a capacity up to 155 Mbit/s.

— A digital, fibre-based residential CATV network offering a much higher channel
capacity than the existing 11 channels plus a degree of interactivity (e.g. video-
on-demand, broadband videotex) by using a sw1tched star topology rather than a
tree and branch structure.

Initially, only the switch will be integrated but eventually it is likely that the two
infrastructures will be united and connected with a wider range of narrowband services.
The ICEberg project is a good example of the creative synergy which can emerge from
the convergence of telecommunications and broadcasting interests.

B11.9 Information_sources

Datapro Research (1989), ‘‘Ireland: The commercial and regulatory environment’’,
Delran, USA, October, 6 pp.

Kagan World Media (1991), ‘‘European Cellular’’, No. 1, 28 March.

MALIK, R. (1991), ‘‘Telecoms in Ireland: An Overv1ew” p. 92 in 1992: Single Market
Communications Review, January, London.

o’ SULLIVAN J. (1991), *“The ICEberg Project’’, pp. 96-99 in 1992: Single Market |
Communication Review, January, London.

Telecom Eireann (Annual), ‘‘Report and accounts for the year’’.

- For other information sources, please see sections B2.9 and B3.9.
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B12. ITALY

(Questionnaire response received on 8 May 1991,
and additional comments on 31 July 1991)

B12.1 Telecommunications network operators

The structure of the telecommunications services industry in Italy is probably the
most complex in the OECD area, and a brief description here cannot do Justlce to its
complicated division of responsibilities. It is sufficient to say that the origins of the
current structure are due to a sequence of private regional operators progressively coming
- under the control of the IRI-STET Group, a joint-stock company in which the State has a
majority ownership. The future of the current structure is also in doubt because of
political uncertainty, but it seems likely that there will be a degree of ratlonahsatlon into a
new national operator, provisionally christened ‘‘Telecom Italia’’.

- Within the Italian Government, the two main organisations concerned with telecom-
munications are the Industrial Reconstruction Institute (IRI ~ Instituto per la Ricostru-
zione Industriale) and the Ministry of Posts and Telecommunications. IRI has an 85 per
cent shareholdmg in STET (Societa Finanziaria Telefonica) which in turn is the main
- shareholder in three concessionary companies:

— SIP (Societa Italiana per I’Esercizio delle Telecommuncazioni), responsible for
the planning, maintenance and operation of local telephone services and some
long distance, data transmission, mobile services, VANS and transmission for
cable TV; (STET has a 61.4 per cent shareholding).

— Italcable, responsible for international services between Italy and countries

- outside Europe and the Mediterranean (49.3 per cent shareholding).

— Telespazio, responsible for all domestic and international satellite links. Teles-
pazio is 33 per cent owned by IRI and 33 per cent of this is held via RAI, the
Italian state broadcaster.

For its part, the Ministry of Posts and Telecommunicating acts as a controlling body for:

— ASST (A21enda di Stato per i Servizi Telefonici), responsible for long-distance
telephone services on high volume routes plus international services to Europe
and seven Mediterranean countries;

— DCST (Direzione Centrale Servizi Telegrafici) which operates the telex service in
Italy, Europe and the Mediterranean countries;

— DCSR (Dlrezmne Centrale Serv101 Radioelettrici), responsible for maritime radio-
telephone services.
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The Ministry of Posts and Telecommunications is also responsible for planning,
administering and regulating telecommunications services in Italy which it carries out
- with the help of the following bodies:

— the ‘‘Isepttorato’’ responsible for the implementation of telecommunications
plans and their compliance with operational standards;

— the ‘‘Instituto Superiore’’ which sets standards and is respon51b1e for type
approval and conformance testing;

— The Administrative Council (‘‘Consiglio di Amminstrazione’’), which advises the
Ministry on reglatory, financial and tariff issues;

— The Technical Council, (“‘Consiglio Superiore Tecnico’’) which advises the Min-
istry on long-term technical planning.

| B12.2 Telecommunicati_ons network facilities

The Italian telecommunications network is relatively well-developed with a density
of around 44 telephone lines per 100 inhabitants, but there is a long-standing difference
-between the well-developed north and an underdeveloped network in the south of the
country and the islands of Sicily and Sardinia. This regional disparity persists desplte a
policy of regional assistance backed by funds from the CEC.

The Italian network is also distinguished by two other peculiarities:

— The specialised network (RFD - Rete Fonia-Data) is used extensively for voice
traffic as well as for data and interconnects with the PSTN. Effectively the RFD is
an overlay, digital network for business subscribers.

— Italian planners attempted to ‘‘leap-frog’’ to automatic, digital exchanges by
missing out the semi-automatic stage. Digitisation has however proved slower
than expected. Some 33 per cent of exchange lines were digital at the end of 1990

~and this was expected to increase to 63 per cent in 1994,

Around 450 000 km of fibre optic cable has been laid in Italy of which 95 per cent is in
the trunk network. This will increase to 1.4 million km by 1994,

" B12.3 Mobile communications services
f

The history of mobile communications services in Italy has been an evolution
between systems and between technologies as each has become progresswely saturated,
but rapid growth has only been witnessed since 1990:

— The initial system was an Integrated Mobile Telephone and Paging Service
(RTMI) operating since 1973.

— In 1985, this was superseded by a 450 MHz cellular radio system called RTMS.
but having a limited capacity. At the start of 1990 there were 66 000 subscribers.

— In March 1990, a TACS-based 900 MHz system was introduced to prov1de extra
capacity ahead of the introduction of a digital GSM network. '

172



At present, all mobile services with the exception of maritime systems are operated
by SIP under an exclusive licence until 2004. The post and telecommunications ministry
is responsible for administering the frequency spectrum.

A digital radiopaging system, Teledrin, based on Motorola technology was also
introduced in 1985 and had 52 500 subscribers at the start of 1990.

B12.4 Broadcast TV operators

‘Whereas the telecommunications environment in Italy is highly restrictive with the
state continuing to have a virtual monopoly on the provision of services, either directly or
via STET, the broadcasting environment is probably the most open in Europe with up to
400 private local channels in operation. However, this situation has arisen more by
accident than design. The national broadcaster RAI (Radiotelevisione Italiana), which is
state-owned via the IRI, has been broadcasting TV programmes since 1952-54. RAI now
has three national channels. It continued to hold a monopoly until 1974 when a Constitu-
tional Court confirmed the state monopoly of RAI but at the same time permitted private
companies to offer a local radio and TV service via cable up to a maximum of
40 000 viewers. In 1976, this concession to local private companies was extended to
over-the-air broadcasting and there followed rapid growth of local TV stations. However,
the attempt to regulate this explosion of private TV led to a number of anomalies:

— Local TV stations could not be ‘‘networked’’. In other words, each station had to
be substantially independent. In practice, a high degree of syndication exists and
during the 1980s the Berlusconi organisation, Fininvest, has come to control
around 80 per cent of private TV viewing mainly through the three channels,
Canale 5, Rete 4 and Italia 1.

— Regulation has, if anything, conspired to keep quality low. For instance, the lack
of scope for economies of scale through networking means that viewers are
served a diet of cheap, imported shows with a high percentage of advertising and
programme sponsorship. Local TV channels are prevented from showing news
and current affairs programmes so that rulings intended to increase the volume of
locally-produced material tend to generate game shows and phone-ins.

— The proliferation of private local TV has stunted the development of rival media
such as cable TV, VCRs or satellite TV.

Until recently, ‘television regulation in Italy was handled in an unco-ordinated
manner by the local courts, though the P&T Ministry was nominally in charge of
licensing operators. There were no barriers to entry except where an operator already
owns a dominant position in newspapers and other media. In 1990, a new bill introduced
new classes of licence forover-the-air broadcasting including a ‘‘public broadcasting
service’” (RAI) and private licencees for both national and local TV. Effectlvely this
meant the end of RAI’s national monopoly

B12.5 Video-based services

As described above, local TV in Italy has tended to be delivered over-the-air rather
than by cable. Until recently, SIP held a theoretical monopoly over the infrastructure
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provision for cable TV. In 1991, a new bill permitted private operators to provide cable
TV and radio services on a national as well as local basis using the public network.

SIP provides three video-based services, mainly over the RFD network:

— Videolenta: black and white slow-scan video;

— Telescrittura: an enhanced fax service for tele-conferencing;

— Videoconferenza: a video-conferencing service operating at 2 Mbit/s with studios
in eight major cities. -

B12.6 Data broadcasting services

The Italian videotex system, Videotel, has been in operation since 1986 and is based
on the UK Prestel standard, but has gateways to the French télétel system. Following
slow growth, SIP has moved closer to the French model by subsidising low-cost minitel-
type user terminals. At the start of 1989 there were 27 499 terminals but following the
introduction of the new strategy this had risen to more than 80 000 terminals a year later.

Teletext services in Italy are provided by RAI as the ‘‘Televideo’” service. There are
900 daily pages’ of information 1nclud1ng advertising. Other operators also provide
teletext services competitively.

Audiotex services are growing in Italy and the toll-free telephone service (Numero
Verde) now has 7 657 subscribers, having trlpled in size since 1988.

- B12.7 Specialised satellite services .

Italy has two major companies concerned with satellite technology. The monopoly
service operator is Telespazio which is part owned by RAI, STET and Italcable amongst
others. This shared ownership is reflected in its division of business with 40 per cent of
its turnover of L275 billion (US$ 200.8 m) coming from telecommunications, with the
rest from TV, remote sensing and other activities. The other major satellite company is
Selenia Spazio, sold by STET the IRI-Finmeccanica Group in 1989 and renamed Alenia; .
which is manufacturing company and was responsible for constructing the Italsat-1
satellite. :

Italy has experimented with DBS but has not yet launched regular commercial
‘activities in this field. RAI broadcasts via the Olympus satellite. There is no licensing
legislation for TVROs, though in theory SIP holds a monopoly for SMATV equipment. -

B12.8 Cross-ownership and cross-sectoral service provision

Cross-ownership in Italy is relatively high with SIP, Italcable, Telespazio and RAI
all belonging to the IRI Group. However, this is all within the context of state control.
Private sector cross-ownership between broadcasting and publishing interests is con-
trolled through anti-trust regulations. In theory, cross-sectoral service provision exists for
cable TV as CATV companies are encouraged to use the networks of the PTO. In
practice, cable TV is underdeveloped in Italy. Cross-sectoral service provision exists only
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Figure B12. Network dimensions and service revenues in Italy

Status = - ' Change
Year = Number Units Year CAGR
, (%)
Telephone mainlines 1991 26 766.0 Thousands ' 1986-91 +5.7
Penetration rate 46.3 Per 100 inhabitants
Cellular radio 1991 416 000 Subscribers 1988-91 +231.1
Penetration rate - 0.72 Per 100 inhabitants ’
TV licences 1987 14 687.0 Thousands 1980-87 +14
Penetration rate 256 - Per 100 inhabitants :

in satellite services where Telespazio has the distinction, rare among satellite providers
of being relatively profitable. In 1989, some 12 per cent of revenue was net profit.

?

B12.9 Information sources

The principal source of information is the Italian response to the OECD question-
naire delivered on 8 May 1991 by Dr. Morganti,‘ STET.

Additional information from:

Datapro (1990), “‘Italy: The commercial and regulatory envitonment”;' Delrah, USA,
February, 11 pp. :

SIP (Annual), ‘‘Reports and financial statements for the year’’.
STET (Annual), ‘‘Reports and accounts for the yéar”.
Telespazio, ‘‘Annual Report’’.
For other information sources, please see sections B2.9 and B3.9.
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B13. JAPAN
(Comments received on 13' August 1991)

B13.1 Telecommunications network operators

Until 1985, Nippon Telegraph and Telephone Corporation (NTT) and Kokusai
Denshin Denwa (KDD) enjoyed a monopoly for the provision of domestic and interna-
tional telecommunications services respectively. In December 1984, the Japanese parlia-
ment passed new legislation bringing a formal end to this monopoly as from April 1985.
The new law is in two volumes:

~ the Telecommunications Business‘Law;
— the NTT law. :

- The new legislation allowed for the privatisation of NTT. In March 1990, external
shareholders held 34.1 per cent of the equity of NTT, but there is a provision in the law
for this to rise to 66.7 per cent with the rest being held by the government. KDD has
always been a private company since its foundation in 1952, though it has been able to
draw upon government resources for investment.

The Telecommunications Business Law estabhshed a framework for competltlon .
recognising the following categories:

— Type I Businesses, which can construct their own infrastructures. At 1 November
1990, there were some 66 new common carriers (NCCs) in addltlon to NTT and
KDD.

~ General Type II carriers, Wthh can offer specialised telecommunications services

- within the Japanese domestic market using leased facilities. At 1 November 1990
there were 873 General Type II carriers.

— Special Type II carriers, which can offer general telecommunications services,
both nationally and internationally, using facilities leased from Type I carriers. At
1 November 1990 there were29 Special Type II carriers.

Overall, the number of new carriers has increased steadily from 85 in 1985, to 565
in 1988, to 968 in 1990. The Type I new common carriers (NCCs) are the most
significant here and they include:

— Two international carriers, licenced on 30 November 1987, which act as rivals to
KDD. They are ITJ Inc (International Telecom Japan), jointly owned by Mitsub-
ishi, Mitsui, Sumitomo, Matsushita, Marubeni, Nisho Awai, the Bank of Tokyo
and 130 other firms, which has been offering services since April 1989; and IDC
Inc. (International Digital Communications), which is a consortium involving
Cable & Wireless, C. Itoh, Toyota, Pacific Telesis and Merill Lynch, and has been
offering services since May 1989.  The new international carriers have been
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relatively successful, taking 3 per cent of the market for telephone traffic and
13 per cent of the market for leased lines from KDD in 1989/90. KDD has
reduced its tariffs 11 times since 1979 but the new carriers are still able to
maintain a price advantage of 1.5 per cent for voice traffic and 6.8 per cent for
leased lines.

— Three long-distance carriers which are DDI (Daini Denden Inc.) which is owned
by a consortium including Kyocera, Mitsubishi and Sony; Japan Telecom, which
is one-third owned by the Japan National Railway (JNR); and Teleway Japan, of
which the main shareholder is Toyota. The long-distance NCCs operate at present
only along fairly restricted routes between the main business areas of Japan, but '
their licences covers the whole territory of Japan. Their tariffs are around 29 per
cent cheaper than NTT for the longest distance call. In 1988/89, the new long-
distance carriers took 3.1 per cent, by value, of national telephone traffic and
4.8 per cent of leased line traffic.

— Seven regional carriers including LakeCity Cablevision, an operator 1988/89
which offers both data communications and cable TV services in seven cities
including Suwa and Okaya. In 1988/89 reglonal operators took 2 per cent, by
value, of the leased circuit market.

— Two satellite carriers - Japan Communications Satellite Co. Inc. (JCSat) operatmg
since April 16 1989 and Space Communications Corp. (SCC) operating since
8 July 1989. -

~ Sixteen companies offering cellular radio and other mobile communications
services.

— Thirty-six companies offering radiopaging services.

The telecommunications industry is regulated by the Telecommunications Policy
Bureau of the Ministry of Posts and Telecommunications (MPT).

B13.2 Telecommunications network facilities

The level of telephone mainline penetration in Japan is now equal to the OECD
average after having been substantially below it for most of the post-war period. The
increase in penetration has been realised partly through a system of Telephone Subscriber |
Bonds (TSBs) purchased by potential subscribers in lieu of an installation charge.

In recent years, the focus of attention has shifted away from network expansion to
network modernisation. NTT re-invests some 30 per cent of its annual revenue and sets
aside a further 4.2 per cent for R&D. These figures are higher than for most other PTOs
in the OECD area. The fruits of NTT’s investment programme are foreseen in the
““Visual, Intelligent and Personal’’ (VIP) service vision discussed in the main part of this
report(see Figure 5.3). This plan foresees the full digitisation of the main network by
1999 and the development of a broadband ISDN network to complement the ex1st1ng
narrowband ISDN network service starting in 1995. Digitisation of NTT’s network is
also an important precursor to the introduction of competition on an equal access basis
according to the concept of ‘‘Open Network Doctrine’’ (OND). In 1990, around 34 per
cent of NTT’s exchanges and 65 per cent of its trunk lines were digital.

For their part, the long-distance NCCs have the luxury of being able to start with an
- all-digital network. In the case of DDI, this network is largely based on microwave
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circuits, and for Japan Telecom and Teleway Japan the networks are based on fibre optic
cables laid along the rallway lines and hlghways respectively.

© B13.3 Public mobile communications services

The Japanese mobile communications service is operated by NTT in the 900 MHz
band. Restrictions on market entry were lifted in April 1985 and a number of new
competrtors have entered the market including eight offering cellular radio, three offermg
- marine radio, and one Japan City Media Inc. offering digital mobile data transmission in
Tokyo. In March 1991 some 36.8 per cent of the 868 078 subscribers were with the new
market entrants. Radiopaging has also been a competitive market since 1987. Some
32.4 per cent of the 5.1 million subscribers had been taken by new market entrants by
March 31 1991.

B13.4 Broadcast TV operators

The origin of the modern TV broadcasting system in Japan dates from the 1950
Broadcasting Act which established a dual system of public and private broadcasting.
The national, public broadcaster, NHK (Nlppon Hoso Kyokal) is funded almost entirely
by ‘‘receivers fees’’. Its independence is guaranteed in the Broadcast Law, though its
Board of Governors are appointed directly by the Japanese Prime Minister with the
- consent of both Houses of the Diet. NHK began TV broadcasting in 1953 and now
provides two national channels (General TV (GTV) and Educational TV) plus two
satellite TV channels.

The first commercial TV broadcasters were licenced by MPT in 1958 and there are
than 113 companies operating, most of them quite small. All the private companies have
reg10na1 franchises but in practice there is some syndication of programmes which gives
the impression of national coverage. The major private companies are:

— Nippon Television Network Corporation (NTV) owned by the Yomiuri Group;

— Asahi National Broadcasting Company (ANB);

— Fuji Television Network;

— Tokyo Broadcasting System Inc (TBS);

— Television Tokyo Channel 12 Ltd.

~ The commercial broadcasters are represented by the National Association of Commercial
Broadcasters in Japan (NAB).

The regulatory authority and licensing body for broadcasting in Japan, as for tele-
communications, is the Ministry of Posts and Telecommunications (MPT). ‘

B13.5 Video-based services

Cable TV began in Japan in the 1950s as a way of extending the reach of over-the-
air transmission. In the early days, NHK played a leading role in constructing cable
systems alongside other non-profit making bodies, local government groups and public
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organisations. Even now, only 49 per cent of the 944 systems w1th more than 500 drop
terminals are operated by private business.

After the passage of the Cable TV Act in 1972 there was a mini-boom in cable TV,
but it was not until the mid 1980s, with the arrival of satellite delivered programming,
that cable TV has really taken off. Between- 1984 and 1988 the number of cable broad-
casters supplying their own programmes doubled to 237 and the number of subscribers
grew by 35 per cent. There are now around 18 per cent of households receiving cable TV.

Experimental projects to show the technological potential of interactive cable TV,
such as the Coaxial Cable Information System (CCIS) operated by MPT or the Hi-Ovis
project operated by the Ministry of International Trade and Industry MITI, have served to
raise the profile of CATV. However, many of the existing systems are limited to seven
channel capacity and most system operators (98 per cent) have less than 500 drop
terminals. :

At present, NTT is prohibited by the NTT Law from entering the cable TV industry
However, from a financial perspective, it would be easier to realise ambitious projects
such as the 150-channel ‘‘Space Cable’” with the involvement of NTT. Equally, from
observation of broadband network trials in other countries, it is difficult to envisage how
NTT could cost-justify its ambitious ‘‘Visual, Intelligent and Personal’’ service vision, or
its fibre-to-the-home plan without being able to provide video-based entertainment ser-
vices. For the moment, in its publicity material NTT stresses the potential of video-
phones and ‘‘three dimensional television’’, but the initial costs of such an investment
would surely have to be financed by offering conventional TV services rather than
untried, technological wizardry.

NTT’s existing video-based services include a specialised video-conferencing ser-
vice with 44 corporate subscribers, but this is now being reduced in scope in favour of a
video- conferencmg service offered over primary rate ISDN (INS- Net 1500) which was
mtroduced in 1989/90.

B13.6 Data broadcasting services

NTT’s videotex service, CAPTAIN (Character and Pattern Telephone Access Infor-
mation Network) was introduced in 1984 and in 1990 had around 100 000 subscribers. In
addition to the basic service, there are specialised high performance services for private
businesses .(SUPER CAPTAIN/HIGH CAPTAIN) and for higher education (HEART). -

NTT offers a number of other data broadcasting type services which include:

— audiotex and premium rate telephone services (Dial-Q2 information services)
with around 900 different information providers;

— off-talk communications using unoccupied telephone lines to transmit music,
local news or weather/earthquake alerts (41 000 subscribers). '

For its part, the national broadcast company NHK has been offering a teletext
service since 1985 to TVs equipped with teletext capability.
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B13.7 Specialised satellite services

In June 1989, the Broadcast Law and the Radio Law were revised to take account of
the growing use of satellites for both broadcasting and telecommunications services and
~ to clarify the separate regulation for each. In that month, NHK started broadcasting two
satellite TV channels including a few hours per day of HDTV (Hi-Vision) which has
subsequently been extended. The satellite (BS-2b) covers the whole of Japan and is a
high power satellite for use with antennae of 45-75 cm. At the end of March 1990, there
were around 2.4 million receiving households, but this is expected to increase rapidly. A
second satellite (BS-3) launched in 1990 is shared between NHK and commercial broad-

casters, including pay-TV services. A slightly higher ‘‘receivers fee’’ is charged to
households equipped with satellite dishes.

There are a number of competing satellite service providers for telecommunications
and TV programme exchange including:

— the NTT-CS3 satellite service;
— Japan Communications Satellite Co.’s JCSAT service;
— Space Communications Corporation’s ‘“‘Super Bird’’ service.

In total, the three companies share 117 transponders.

B13.8 Cross-ownership and cross-sectoral service provision

The public communications system in Japan has many similarities with the US
system but without the combpleities and adversarial nature of the latter. In particular:

~ Japan has a unified structure for regulation with MPT being responsible for both
telecommunications and broadcasting, including the licensing of operators,
thereby fulfilling a similar role to that played by the FCC (Federal Communica-
tions- Commission) in the USA.

— Despite the unified administrative structure, Japan has a tradition of separate
regulation for the two sectors of the communications industry. Indeed, the recent
changes made in June 1989 to the Broadcasting Law and the Radio Law
amounted to little more than a tidying up exercise and a reclassification of
activities.

~ Like US regulators, Japanese policy-makers have also developed a keen sense of
what constitutes a monopoly position and they have prevented NTT from entering
the broadcasting field, even though this might have been more technically effi-
cient as a way of cabling Japan.

In other ways, however, it is more instructive to point out the dlfferences between
Japan and the USA:

— Japan seems committed to delivery of HDTV by satellite with some cable TV re-
broadcastmg whereas the FCC still thinks it will be possible to deliver HDTV
over-the-air;

— Cable TV is less well-developed and less commercial in Japan.

There have been a number of interesting pilot projects and innovative
entrepreneurial activities that are relevant to convergence. For instance, the MIT/MPT
project such as New Media Communities, Teletopia, Hi-Vision Communities or Hi-
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Vision cities have been based on the integrated provision of telecommunications and
broadcasting services. Also some of the regional carriers offer cross-over services, for
instance:

~ LakeCity Cablevision Inc., a cable TV company, registered as a regional Type I
telecommunications carrier in 1986, has been offering services which include
telemetry for water meters, telecontrol for reservoirs and two-way transmission of
‘medical data.

— TTNet (Tokyo Tsushm Network) is reglsted as a regional Type I carrier and
offers local telecommunications services over its own infrastructure. TTNet’s
main shareholder, TEPC (Tokyo Electric Power Company — 35 per cent) is
involved in the cable TV industry, laying CATV cables where its electrical
facilities make over-the-air reception difficult. Recently, however, it has taken a
more active interest in CATV, buying minority shareholdings in small urban
companies. TEPC is therefore ideally placed with its existing infrastructure of
sites, electrical power lines, access to homes and businesses, and CATV interests

Figure B13. Network dimensions and service revenues in Japan

Status : Change
Year Number Units ' Year CAGR
(%)
Telephone mainlines 1990 52 410 Thousands 1985-90 +2.9
Penetration rate : 427 Per 100 inhabitants
High speed circuits :
(>56 kbit/s; excluding ’
ISDN) 1990 7 494 Circuits? 1988-90 +32.2
Cellular radio 1991 868 078 Subscribers : 1988-91 +57.2
. Penetration rate 0.71 Per 100 inhabitants
TV licences 1987 71 500.0 Thousands 1980-87 +1.8
Penetration rate 583 Per 100 inhabitants '
VCRs 1988 27 7100 Thousands n.a.
Penetration rate 226 Per 100 inhabitants :
Cable TV 1989 5 774.8  Thousand households . 1985-89 +7.9
Penetration rate ] 18.0 Per 100 households '
Telecommunications ‘ _
revenues 1990 5958.1 Billion Yen 1985-90 +3.7
1990 43 187.5 US$ million 1985-90 +16.6
Broadcast TV revenues 1990 1 854.1 Billion Yen: 1986-90 +2.1
1990 13 4394 US$ million ' ' 1986-90 +9.1°
of which: 21.1% is from receivers fees
77.4% is from advertising
1.5% is from other sources

. n.a.: Not available. .
1. Financial year end 31 March for most of data in this table.

2. NTT only. ‘

Sources: NTT, MPT, Koike (1990), NHK, ITU, UNESCO.
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to become a true telco-TV company, constructing a broadband network that does
not have the constraints imposed on NTT.

B13.9 Information sources

Communications Study Group (1984), ‘Japanese legislation of Telecommunications’’,
Vol. 1: Telecommunications Business Law, 67 pages; Vol. 2: Nippon Denshin
Denwa Kabushiki Kaisha Law, 14 pp. Tokyo, Japan.

Datapro Research (1990), ‘‘Japan: The commercial and regulatory environment’’,
Delran, USA, January, 18 pp.

KDD, *‘Annual Report’’. o
KOIKE, N. (1990), ‘‘Cable Television and Telephone Companies; Towards Residential

Broadband Communications Services in the US and Japan’’, Research draft of the
Programme on Information Resources Policy, Harvard University, US, 180 pp.

MPT (1990), *“The Broadcast Law; The Cable TV Broadcast Law: The law to regulate
the operation of the Cable Sound Broadcasting Service’’, Japan International Co-
operation Agency, Tokyo, 90 pp. ‘ ‘

MPT (1991), ““An outline of the telecommunications business’’, Tokyo, 18 pp.
MPT (Annual), ‘‘Communications in Japan’’, White Paper, Tokyo.

The National Association of Commercial Broadcasters in Japan (1990), ‘‘Japan NAB
Handbook”’, Tokyo, 67 pp.

NHK (1990), ‘“This is NHK’’, promotional literature.
NTT, ‘“‘Annual Report’’.

OECD (1991), ‘“Change in focus in information technology policies during the 1980s. A
comparison of changing public policies in Austria, Germany and Japan’’, OECD,
Paris, 116 pp.

TAKADA, A. (1990), ‘‘Policy implications of the convergence between communications
and broadcasting technologies’’, unpublished paper delivered at the Third Special
Session of the ICCP Committee on Telecommunications Policy, 28-30 November,
OECD, Paris, 8 pp.

For other information sources, pléése see sections B1.9 and B4.9.
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- B14. LUXEMBOURG

B14.1 Telecommunications network operators

The Luxembourg P&T, an integrated postal and telecommunications administration
which is part of the government of the Grand-Duchy of Luxembourg, currently has a
monopoly over the supply of telecommunications services. On 1 January 1992, a new law
came into force which should lead to:

~ — the ““‘corporatisation’’ of the P&T which will become a public enterprise, owned
by the State, but with financial and administrative autonomy;
— the separation of regulatory and functional operations though the creation of a
new Ministry of Communications;
— the separation of postal, telecommunications and post-bank activities.

In this, as in other respects, the Luxembourg P&T is moving in line with EC
telecommunications policy. Value-added network services (with the exception of simple
voice resale) and terminal equipment markets, are already liberalised and competltlon
will be introduced in other areas according to the CEC’s timetable. The main threat of
competition at present is the loss of potential business to monopoly PTOs in surrounding
countries, but equally there is a major new opportunity to win business from them.

' .B14.2 Telecommunications network facilities

Luxembourg has a relatively dense telephone network with 48 mainlines per
100 inhabitants but also, perhaps surprisingly, a waiting list for new subscribers of almost
four months which is one of the worst in Northern Europe. The Luxembourg P&T
attributes this to staffing constraints which it hopes to eliminate once it is free of
government financial control.

The PSTN network has 20 per cent of lines prov1ded by d1g1tal EWSD (Siemens)
exchanges. Other lines are electromechanical (62 per cent) or semi-electronic (18 per
cent). The P&T hope to raise digitisation to 45 per cent by the end of 1992.

During 1989 some 52 km of fibre optic cable at 140 Mbit/s was laid internally and a
further 20 km to augment its international links with France. Luxembourg now has
565 Mbit/s links w1th France, Germany and Belgium.
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Bi4.3 Mobile communications services

As with other technologies, Luxembourg has followed decisions made in
Netherlands and Belgium on cellular radio. Onglnally, in the 1970s, Luxembourg chose
the German B-Netz radiotelephone system, but in 1985, it went for the Scandinavian
cellular radio system, based on NMT450 technology. However, because of the incompati-
b111ty of NMT with the French and German systems, there were only 655 mobllephones
in use at the start of 1990 of which a third still belong to the older system. The P&T pin -
many hopes on the. future digital, pan-European GSM system for the take-off of mobile
communications in Luxembourg. -

The radiopaging service, Sémaphone, again tied in with the Dutch/Belgian system,
has been more successful since its start in 1981 and had 2 161 subscribers in mid-1989. A
more advanced form of Sémaphone was launched in June 1989 which permits the use of
- a wider range of paging devices. This hadl 569 subscribers at the start of 1989. Finally,
an alphanumeric system, Lux-paging, which was launched at the same line, has an
additional 135 subscribers.

B14.4 Broadcast TV operators

The Compagnie Luxembourgeoise de Télédiffusion (CLT), which broadcasts as
Radio-T€lé Luxembourg (RTL) has a monopoly concession for television in
Luxcmbourg It has always been a commercial station, 100 per cent funded by advertis-
ing, and in this respect it has played an important role in bringing private, commercial TV
to surrounding countries in the same way that it brought commercial radio through Radio
Luxembourg.

RTL TV began broadcasting in French to Luxembourg, Belgium and eastern France
in 1955. This channel was joined by a German language channel, RTL Plus, in 1984.
This channel broadcasts to Luxembourg, Germany, Austria and parts of Central and
Eastern Europe, mainly by satellite.

CLT has made a number of concessions to its audience in surrounding countries:

~ since the mid 1980s, an increasing share of its production and programming have
been carried out in those countries;

— RTL Plus is majority-controlled by German interests including Bertelsmann
(39 per cent) and Deutsche Bank (10 per cent);

— CLT has stakes in other commercial channels such as the French M6 (25 per cent)
as well as providing programming for French and German satellite TV;

— Luxembourg is also the home to the commercial Dutch channel, Télé-Véronique, .
now renamed RTL-4.

CLT itself is owned by a number of private interests including Groupe Bruxelles
Lambert (55 per cent), Schlumberger (12 per cent) and Paribas (10 per cent). It is
regulated by a Luxembourg government comnuss1oner and two commissions, one techni-
cal, the other concerned with programming.
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B14.5 Video-based services

In common with Belgium and the Netherlands, Luxembourg has a high level of
cable TV penetration with more than half the households cabled. However, as the system
was originally built with ‘‘first generation’’ technology (e.g. cables run along the side of
houses rather than being fully buried) the channel capacity is limited to 10-20.

Video services offered by the P&T administration are mainly on behalf of the
European Commission for its European Video-conferencing Experiment (EVE) between
Brussels and Luxembourg.

{

B14.6 Data broadcasting services

- The potential for data broadcasting services is limited in Luxembourg both by the
small size of the national market and, as a consequence, the fact that other forms of
information dissemination are generally more efficient. Nevertheless, Luxembourg does
have its own videotex system, based on the German (BTX) standard At the start of 1990,
there were 339 subscribers.

B14.7 Specialised satellite services

The Luxembourg P&T has a small satellite earth station and also holds a monopoly
over the installation of SMATYV systems of which there were 153 in 1990. However, the
main contribution of Luxembourg in the satellite field has been in the development of
DBS. RTL was one of the pioneer providers of satellite programming and Luxembourg is
also home for SES (Société Européenne des Satellites) which operates the ASTRA
satellites under Luxembourg’s licence for FSS (fixed satellite service) activities. ASTRA
programmes are now available to 1.5 million homes via DBS and a further 20 million via
cable. ASTRA was founded in 1988 and its shareholders include banks, investment
houses and media interests including UK commercial broadcasters Thames, Television
South-West (TSW) and Ulster, and the Swedish Company Kinnevik. Around 20 per cent

.of ASTRA’s shares are held by Luxembourg-based banks. British Telecom acts as a
marketing agent for some of ASTRA’s transponders. ASTRA does not publish an annual
report, but it is estimated that its 1990 turnover was around US$140 million..

B14.8 Cross-ownership and cross-sectoral service provision

The level of cross-ownership in Luxembourg is minimal with the P&T being owned
by the Government and CLT being privately-owned. There is, however, some degree of
cross-over in service provision and regulation. For instance, the P&T provides re-broad-
casting facilities, and has a monopoly over SMATYV installations. Until the Ministry for
Communications comes into existence, the P&T also has the licensing authonty for cable
TV. However, Luxembourg’s main contribution to deregulation has been in the field of
commercial television where it was the pioneer of commercial radio, over-the-air TV and
latterly satellite TV.
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Figure B14. Network dimensions and service revenues in Luxembourg

Status ‘ ‘ Change
Year Number - Units " Year CAGR
(%)
Telephone mainlines 1990 176 363 Subscribers 1985-90  +3.7
Penetration rate 47.0 Per 100 inhabitants
Cellular radio ‘1990 665 Subscribers o 1987-90 +31.5
Penetration rate - 0.18 Per 100 inhabitants
TV licences : 1987 140 000 Receivers ' n.a.
Penetration rate ] 373 Per 100 inhabitants
Cable TV 1989 - 90 000 Households 1985-89 +3.0
Penetration rate 64.3 Per 100 households
Telecommunications :
revenues 1989 4 743.8 Million Lux. Francs 1984-89 +8.5 ,
1989 120.4 US$ million 1984-89 +19.9
Broadcasting revenues
(including TV and Radio) 1985 8 154.0 Million Lux. Francs n.a.
- 1985 164.7 US$ million ‘ na.

n.a.: Not available.
Sources: Luxembourg P&T, ITU, UNESCO, Logica (1987), Renaud (1990).

B14.9 Information sources

Administration des Postes et Télécommunications du Grand-Duché de Luxembourg
(Annual), ‘‘Rapport de Gestion™’

BULLOCH, C. (1991), ‘‘SES aims beyond the Sky’’, pp. 7-13 in Interavia Space
Markets, Vol. 7, No. 1.

Datapro Research (1990), ‘Luxembourg:v The commercial and regulatory environment’’,
Delran, USA, September, 3 pp.

TOUSING, E. (1991), “Luxembourg telecommunications: Museum of history or show- |
case for 19927, pp. 14-17 in 1992: Single Market Commumcatzons Review,
January.

For other information sources, please see sections B2.9 and B3.9.
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B15. THE NETHERLANDS

(Questionnaire response received on 30 July 1991)

B15.1 Telecommunications network operators

Telecommunications liberalisation, and the ‘‘corporatisation’’ of the main network
operator, came to the Netherlands on 1 January 1989 as the culmination of a long process
which began with the Steenbergen Commission report in July 1985. Under the terms of
the new legislation, PTT Telecom BV is a 100 per cent owned subsidiary of the Royal
PTT Nederland NV, which acts as a holding company for posts, telecoms and other
activities including a company which controls most of the cable TV networks. The Royal
PTT Nederland NV is a limited liability company which is 100 per cent. owned by the
government of the Netherlands. In addition to corporatisation, the new legislation:

— Has given PTT Telecom BV greater freedom to raise capital in the private market.

— Clarified the extent of PTT Telecom BV’s monopoly as covering the infrastruc-
ture and switching for PSTN, telex/telegraphy and public switched data services.
- It also covers the compulsory provision of basic telephony, telex/telegraph and
public switched data services.

— Opened the market for customer prelmses equipment to competitive supply

— Opened the value-added network services market (excluding simple voice resale)
to competitive provision by private companies, including the PTT.

The regulation of telecommunications in the Netherlands is the responsibility of the
Department for Telecommunications and Posts (HDTP) within the Netherlands Ministry
of Transport and Public Works. HDTP’s responsibilities include licensing of operators,
type approval and radio frequency management. In addition, an independent advisory
body, The Netherlands Post and Telecommunications Council (RAPT) provides long-
term planning consultancy to the Government at Cabinet level. -

B15.2 Telecommunications network facilities

The Netherlands enjoys a relatively high level of telephone penetration (45 per
100 inhabitants) together with a tariff structure for national call charges which is among
the lowest in the OECD area. A programme of introducing digital switching in each of -
the 13 administrative districts was begun in 1981. A major fibre optic 1nter-01ty network,
the Digital Backbone, was completed in 1987.

In April 1991, a market trial of fibre in the local loop was initiated in the Amster-
dam/Sloten area. Over 100 households will receive TV, radio, data and telephony over a
single fibre. The participants include PTT Telecom Netherlands, AT&T and Cable TV
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Amsterdam. It is also likely that the RACE demonstrator project Broadband User/
Network Interface (BUNI) will also be located in thc Netherlands, at Leidschendam.

B15.3 Mobile communications services

Mobile communications services in the Netherlands are compatible with those
offered.in Belgium and Luxembourg. The first service ATF1, based on the German B-
Netz network, opened in 1981 and was superceded by a true cellular system ATF2, based
on NMT450 technology in 1985. The third extension of the network, ATF3 based on
NMT900 technology, was carried out in 1989. At the end of 1990, the number of mobile
telephones in use totalled 79 000. GSM digital cellular radio is expected to be introduced
in the Netherlands in 1992 and it is likely that a second operator will be considered.
Telepoint (CT2/CT3) trials have also been carried out jointly by PTT Netherland and
Koning & Hartmann.

Radiopaging is also operated on a Benelux-wide level with the Semafonie service
having been introduced in 1980 and expanded in 1987 and again in 1988 with the
addition of alphanumeric capability. At the start of 1989 there were 170 000 subscribers.

The organisation responsible for allocating the use of the frequency spectrum in the
Netherlands is the HDTP Department of the Ministry of Transport and Public Works.

B15.4 Broadcast TV operators

The structure for public broadcasting in the Netherlands is guided by the principles
of ‘‘accessibility’’, ‘‘non-commercialism’’ and ‘‘co-operation’’ which are enshrined in
the 1967 Broadcasting Act. This established NOS (Nederlandse Omroep Stichting) as a
non-commercial foundation to co-ordinate the activities of the various private broadcast-
ing groups which represent political, religious and regional interests. Several categories
of broadcaster exist (class A, B, C, and other) according to the number of subscribers or

““members’’ which each have. There are eight principal groups and around forty in total.
Three main public channels are broadcast by NOS via the transmitter company
NOZEMA NV (Netherlands Broadcast Transmitter Company). NOZEMA has a legal
- monopoly for broadcasting, established in 1935, and until recently was jointly owned by
the State (via the PTT) and NOS. At the time of corporatisation of the PTT, the shares in
-NOZEMA were not included in the capital transferred by the Government to the new
company. It is expected that NOZEMA will be privatised.

A new Media Act, passed in October 1986, created a framework for the introduction
of private, commercial over-the-air TV. However, the final decision was delayed by
political controversy and new channels would be deterred in any case by the Netherlands’
restrictive rules on advertising. In the meantime, a new Dutch language station, RTL
Télé-Véronique, (renamed RTL-4) has been established in Luxembourg and has been
broadcasting to Dutch speakers in Belgium and the Netherlands. Due to restrictions in
Belgium, it is not allowed to be rebroadcast via cable there. The major shareholder is
CLT (51 per cent) of Luxembourg, but other owners include the Dutch publishers,
‘Elseviers (19 per cent), VNU (19 per cent) and the manufacturer Philips. RTL-4 has
succeeded in taking a large share of the viewing market and has thrown the traditional
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'broadcasting system into a crisis of declihing revenues. At present, commercial terrestrial
TV is still prohibited in the Netherlands but a reform of broadcasting legislation with
more liberal advertising regulation is planned for 1993.

The regulation of broadcasting in the Netherlands, under the 1986 Act, is the
responsibility of the Ministry for Welfare, Health and Culture (MWHC). Inspection of
the regulations is carried out by the *‘Commissariat voor de Media’’. The Media council
is an advisory body to the MWHC.

B15.5 Video-based services

The Netherlands has a very dense cable TV network, second only to that of
Belgium, with close to 80 per cent of households being able to receive cable channels.’
Most of the Dutch cable systems are being upgraded for distribution of HDTV broadcasts
using the MAC standard and additional (20 plus) PAL channels. An experiment with an
upgraded, interactive cable TV network has been conducted in South Limburg, though
this was ultimately cabled with co-axial rather than fibre optic cable due to cost reasons,
so it was not possible to test the possibilities of a leading-edge system.

Most of the 300 companies licensed to operate cable TV infrastructures are qulte
‘small and are run by consortia led by municipal local authorities. They do not require a
licence for rebroadcasting TV programmes though they may be fined if the rebroadcast
material from pirate TV stations such as commercial Dutch language stations. In keeping
~with the general tradition of Dutch television, these groups are not motivated by profit-
maximising criteria and, for the most part, are not inclined to look for other commercial
services that could be offered via cable such as telephony or leased lines. One exception
to this is CAZEMA NV, which is the largest cable TV operator with over 600 000 house-
holds, and is 100 per cent owned by the PTT. CAZEMA is investing actively to upgrade
its networks ahead of the possible introduction of HDTV. Understandably though
CAZEMA has no interest in offering services which would compete with its parent
company. ,

In the mid 1980s, an inquiry into the future of cable TV in the Netherlands (the
Zegveld Commission) concluded that the networks had no long-term future in the hands
of the municipal local authorities and that, over the next 20 years or so, the PTT should
gradually assume control over all networks. At the time, this was viewed as a sensible
and technically efficient solution. However, the subsequent move towards a more liberal,
competitive environment for telecommunications has led to a questioning of this policy
direction and the fear that it would lead to a super-monopoly PTT which would be
impossible to compete against. For the moment therefore, the debate remains unresolved.

Video-conferencing services in the Netherlands are provided by the PTT. There are
studios in three cities and the Philips studio in Eindhoven is also available for commercial
use. ‘

B15.6 Data broadcasting services

The PTT videotex network, Viditel, was established in 1984 and is based on the UK
- Prestel standard though with gateways to other systems. However, the number of infor-
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mation providers is relatively small and at the start of 1989 there were only 25 000 sub-
scribers. The service is increasingly being used as an electronic mail service in conjunc-
tion with Memocom, a Dialcom-based system which is being converted to the X.400
standard. A new company, Videotex Nederland, has been established to promote an
integrated television & cable TV videotex system. Other private compames in this field
include RITS and Info Thuis.

Teletext in the Netherlands is offered by NOS as the Teletekst service. It has
850 pages of information but without advertising or sponsorship. Teletext is also offered
on basis by Gouden Gids and by numerous other public or private local bodies.

The wider concept of data broadcasting cuts across the regulatory divide in the
Netherlands. For instance, NOZEMA wishes to provide a low data-rate service similar to
the datacasting services offered by BBC Enterpnses in the UK. This situation is currently
under-review. There are four private companies which provide datacasting serv1ces at
present:

— NOB NV/Raet NV;

— CMG Informatieverwerking BV;

Stichting openlucht bioscoop;
- High Key

A data paging service is provided by Koning & Hartmann on an experlmental basis.

B15.7 Specialised satellite services

Satelhte services are not used extensively in the Netherlands, though the PTT 1s a
member of all the international and regional satellite bodies. An international satellite
leased line service, Multisat, is made available by the PTT. »

Satellite TV is also relatively underdeveloped in the Netherlands as most households
‘are cabled and already have the pick of the best channels in surrounding countries.
~ SMATV installations are a PTT monopoly but TVRO dishes below 1.5 m do not require -
either planning permission or a licence. Satellite TV stations with a hub outside the
Netherlands do not require a licence and no licences have been granted. The Scandina-
vian say-TV channel Filmnet is received in the Netherlands via the ASTRA satellite. The
HDTP Dept. of the Ministry of Transport and Pubhc Works is responsible for licensing
satellite operators. X

il

B15.8 Cross-ownership and cross-sectoral service provision

The issue of the convergence between telecommunications and broadcasting is taken
very seriously in the Netherlands, though it has not yet been possible to formulate a stable
policy to either promote or to regulate convergence. In 1990, a study of policy and the
regulatory aspects of the convergence between communications for the Dutch Govern-
ment by three university professors (see bibliography). There are many examples of
convergence at present:

— PTT Telecom owns the major cable TV operator, CASEMA BV and, until
recently, it part-owned the broadcast TV infrastructure supplier, NOZEMA BYV.
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There are no restrictions preventing PTOs from providing TV services. However
cable TV companies are not allowed to have point-to-point connections via their
network and for point-to-multipoint interactive connections, a special (second)
licence is required. :

— NOZEMA BY is hoping to provide data broadcast services in competition to the
PTT.

— Both the PTT and cable TV operators have an interest in the Videotex Nederland
company.

There are no restrlctlons preventing the cross- ownersth of telecommunications and
‘broadcasting firms at present though future leglslatlon is expected which would prevent
publishers with a certain market share from acquiring a significant stake in a commercial
TV station.

Two other factors are stirring the convergence issue in the Netherlands. Flrstly, the
major Dutch manufacturing company, Ph111ps has a considerable investment in HDTV
and has taken steps to influence the programming side of the broadcast industry by taking
a small shareholding in RTL-4. If HDTYV is going to become a reality in the Netherlands,
it will probably need to be broadcast via cable. For this reason, there is a strong incentive
to put the cable TV operators on a sounder commercial footing so that they are better
placed to undertake the necessary investment. On the other hand, a second factor which
needs to be considered is the strong Dutch tradition of non-profit making, open access,
balanced television services. Moves which endangered this inheritance may be pohtlcally
unpopular. A D2-MAC channel is planned to start broadcasting in the Netherlands in
1992. Members of this consortium, called D2TV, include Phlhps NOB, NOS and PTT

Telecom.

The current government view on convergence is mixed. On the one hand the PTT
pays corporate taxes while NOZEMA and the cable TV operators do not. On the other
hand, CATV operators pay value-added tax (VAT) while the PTT and NOZEMA do not.
There is considerable scope for introducing network competltlon along scenarios which
might include:

— privatising NOZEMA, giving it the right to provide data broadcasting services,
and making it part of a consortium for the second Dutch GSM licence so that it
can use its transmitter network and prime sites to good effect;

— separating CASEMA from the PTT and encouraging it to offer combined tele-
communications and broadcasting services in competition with the PTT and
encouraging it to buy out or to manage other local CATV operations.

By contrast, however, there is also scope for giving the PTT overall responsibility
for all communications infrastructures in the Netherlands, along the lines of the Zegveld
Commission’s proposals, with a brief to develop an integrated broadband network for
both telecommunications and cable TV capable of carrying HDTV. There are no restric-
tions on network sharing and the PTO already provides inter-regional programme
exchange services to cable companies. With the PTT as a monopoly infrastructure
supplier, it would still be possible to permit open access to different interest groups or TV
stations in an ‘‘open network provision’’ (ONP) type framework. A model already exists
in the form of NOB (Nederlands Omroep Bedriif) Wthh provides studio facﬂltles for all
broadcasters in the Netherlands on an ‘‘open access’’ basis.
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Figure B15. Network dimensions and service revenues in the Netherlands

: Status ) Change
Year Number Units ' Year CAGR
. (%)
Telephone mainlines : 1991 6 694.0 Thousands 1985-90 +3.5
Penetration rate 45.1 Per 100 inhabitants
Cellular radio , 1990 79.0 Thousands 1987-90 +72.8
Penetration rate , 0.53 Per 100 inhabitants
TV Receivers 1990 7 000.0 Thousands 1983-90 +1.4
. Penetration rate : 47.1 Per 100 inhabitants
VCRs 1990 3042.0 Thousands _ n.a.
Penetration rate - ) 20.5 Per 100 inhabitants
Cable TV subscribers 1989 4 450.0 Thousand households 1985-89 +9.5
Penetration rate _ 79.5 Per 100 households
Cable TV access 1990 5250.0 Thousand household with
access
Penetration rate 937 Per 100 households
Take-up rate : 84.8 Per cent of households with
' ' access , ’
One way satellite antennae 1990 200 000 Estimate n.a.
Penetration rate 1.3 - Per 100 households ,
Two way satellite antennae = 1990 50 Estimate n.a.
Telecommunications 1989 8 420.0 Millidn Guilders 1984-89 +7.4
revenues 1989 3 970.0 US$ million 1984-89 +19.1
Broadcast TV revenues 1985 850.5 Million Guilders , n.a.
1985 239.6 US$ million n.a.

n.a.: Not available.
Sources: Ministry of Transport and Public Works, Royal Netherlands PTT, ITU, UNESCO, Logica (1987), Renaud (1990).

Both these alternatives, a competitive or a unified infrastructure have certain advan-
tages, but it is not clear yet what direction will be taken.

B15.9 Information sources

The principal source of information is the Dutch response to the OECD question-
naire delived on 30 July 1990 by Mr. W.H. Schaap, Services Industry and Information
Dept. of the Directorate General for Services, SME and Regulations of the Netherlands
Ministry of Economic Affairs. .

Additional information from:

ARNBAK, J. (1990), ‘‘Cross-sectoral service provision in a densely-populated country’’,
unpublished paper prepared for Third special session of the ICCP Committee on
Telecommunications Policy, 28-30 November, OECD, Paris, 8 pp.
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ARNBAK, J., VAN CUILENBURG, DOMMERING, E. (1990), ‘‘Verbinding en
Ontulechting in de Communicatie’’, Amsterdam.

Datapro Research (1990), ‘‘The Netherlands: The commercial and regulatory environ-
ment’’, Delran, USA, April, 15 pp.

Royal PTT Nederland NV, ‘‘Annual Report’’.
- For other information sources, please see sections B2.9 and B3.9.
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B16. NEW ZEALAND

B16.1 Telecommunications network operators

New Zealand has probably the most open telecommunications environment of all
the OECD countries. It is also unique in having a high level of foreign ownership of the
main network operator, Telecom Corporation of New Zealand Ltd. (TNZ).

Until 1986, telecommunications services in New Zealand were a monopoly held by
the New Zealand Post Office. In that year an Act of Parliament created a number of state-
~ owned enterprises, including Telecom New Zealand which came into-being on 31 March
1987. At the same time, a process of deregulation was set in motion including the
liberalisation of telex services and customer premises wiring (Oct. 1987), telephone
handsets (May 1988), PBXs (April 1989), third party resale and finally a full liberalisa-
tion of market entry.

As part of the corporatisation programme, Telecom New Zealand was split into
several units:

— a corporate office based in Wellington;

— Telecom Networks and International for long distance, international and data
services;

— four regional operating companies (ROCs) serving the Auckland area, the Wel-
lington area, Central North island and the South island.

— ““New venture’’ companies, including cellular, paging, directories, mobile radio,
and repair services;

— joint ventures including equipment supplies, software and system support and
Netway Communications Ltd; for the freight transport 1ndustry

At the time of the corporatisation of Telecom New Zealand, the Government
. announced its intention to sell the company, and this was completed on 12 September
1990 for a price of NZ$ 4.25 billion (US$2.5 billion). The main shareholders are:

— Bell Atlantic (US);
— Ameritech (US);

— Freightways (NZ);
— Fay Richwhite (NZ).

At the end of a three year period, the holdings of Bell Atlantic and Ameritech will
be reduced to just under 50 per cent, the New Zealand shareholding companies will be
. increased to 10 per cent, and the remaining 40 per cent will be sold to the general public.
As part of the sale, theNew Zealand government has retained a ‘‘special rights converti-
ble preference share’’ (the ‘‘Kiwi share’’) which assures that certain universal service
conditions, including tariff control are met.
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A number of new entrants have also entered the New Zealand market since liberal-
isation of whom the major competitor is Clear Communications Ltd, which provides a
variety of long distance and data services. North American companies are also involved
as shareholders in Clear as well as in Telecom NZ.

The regulatory authority in New Zealand for telecommunications is the Department
of Trade and Industry.

_AB16.2 Telecommunications network facilities

New Zealand has one of the most technically sophisticated networks in the world
with a relatively high level of penetration (44 mainlines per 100) for a mountainous, rural
country. Because New Zealand is an island country with no adjacent territories, there are
less demands upon its frequency spectrum than in 6ther OECD countries. Telecom NZ
has therefore been able to construct an extensive microwave network. Microwave is also
used for short-haul links by both Telecom NZ and competitors. In 1990, the New Zealand
Government announced its intention to auction spectrum rights above 1GHz to the
highest bidder and this has stimulated the market for PCN/microwave type applications.

A programme of digitisation of switches began in 1982 and this advanced rapidly
after corporatisation. In 1990 some 72 per cent of lines were connected to digital
switches.

B16.3 Mobile communications services

As noted above, New Zealand has a well-developed radio communications sector
with microwave used extensively, almost 100 000 users of public mobile radio and
advanced plans for PCN services. Cellular radio in New Zealand follows the US standard
(AMPS/TACS) and has grown rapidly since its introduction in 1987. At the end of March
1990, there were some 29 197 subscribers on Telecom NZ’s network. It is likely that
other companies will enter this market shortly. Four new licenses were opened to tender
in 1990.

Radiopaging has also boomed after a late start. The paging network, like the cellular
radio network, covers 90 per cent of the country and there were 30 000 subscribers in
March 1990.

B16.4 Broadcast TV operators

Until 1987, the Broadcasting Corporation of New Zealand (BCNZ), a statutory
corporation, had a monopoly on TV broadcasting. In that year BCNZ was dissolved and
two new state-owned corporations were formed, Radio New Zealand and Television New
Zealand (TVNZ). The latter body takes 85 per cent of its revenues from advertising with
the rest from licence fees. The licence fee revenues are allocated by the Broadcasting
Commission. Amongst other obligations, the Broadcasting Commission also funds Maori
language and culture programmes.
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In 1987, a new TV channel, TV3, was licensed and it began broadcasting in
November 1989. Six months later, the owners, TV3 Network Ltd., declared bankruptcy
and a new purchaser has been sought.

In February 1990, a new system of allocatmg spectrum rlghts was announced.
Existing broadcasters were given 20-year franchises in return for a ‘‘spectrum fee’’, and a
further seven VHF national channels and 63 supplementary UHF channels for regional
rebroadcasters were opened to tender. Bids were received in the range
NZ$100 000 - $400 000 (US$60 000 - $240 000). Sky Network Television Ltd, in which
TVNZ has a 35 per cent shareholding, was successful in gaining four channels which it
_plans to use for news, sports, films and entertainment. In April 1991, a 51 per cent share
in Sky was acquired by a US-based consortium which includes the telcos Ameritech and
Bell Atlantic and the CATV operators Tele-communications Inc. and Time warner. They
hope to use Sky as a vehicle for pay TV. Also successful in the auction was BCL, the
transmission subsidiary of TVNZ, though it is unlikely that this channel would be used in
direct competition with TVNZ.

B16.5 Video-based services

There is currently little or no cable TV activity in New Zealand though the February
1990 legislation means that cable, along with satellite or MMDS distribution, is open to
competition. ,

Telecom New Zealand offers video-conferencing on demand but does not have a
national service.

'B16.6 Data broadcasting services

Telecom New Zealand launched a videotex service, Vapnat, in May 1986. There are
around 5 000 users and 70 information providers.

B16.7 Specialised satellite services

New Zealand joined INTELSAT in 1971 and established a satellite earth station at
Warkworth in 1984. Telecom New Zealand also has an interest in the Australian satellite
carrier, AUSSAT, having signed a Memorandum of Understanding that the AUSSAT-B
satellites will also cover New Zealand. It is likely that the launch of these new satellites
in:1991 and 1992 will also provide an opportunity for the development of DBS in New
Zealand.

B16.8 Cross-ownership and cross-sectoral service provision

Until recently there was little cross-ownership and only limited cross-sectoral ser-
vice provision in New Zealand. In the television field, market entry barriers were only
lifted in February 1990, but already the North American telcos have purchased a share in
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Figure B16. Network dimensions and service revenues in New Zealand

" Status Change
Year Number ‘ Units Year CAGR
: (%)
Telephone mainlines 1989 1451.7 Thousands! 1984-89 +3.4
Penetration rate 43.6 Per 100 inhabitants
Cellular radio 1990 29 197 Subscribers 1988-90 +251.5
Penetration rate _ - 0.88 Per 100 inhabitants
TV Receivers © 1987 1220.0 Thousands . : n.a.
Penetration rate 36.7 Per 100 inhabitants
VCRs ’ 1988 592.0 Thousands n.a.
Penetration rate 17.8 Per 100 inhabitants :
Telecommunications »
revenues .- 1989/90 22923 NZ$ million? 1985-90 +19.7
1989/90 1 367.7 US$ million ' 1985-90 +25.4

n.a.: Not available. » .

1. Financial year ending 31 March for most data in this table.
2. Telecom New. Zealand revenues only.

Sources: TNZ, UNESCO, ITU.

- Sky Entertainment Television as well as Telecom New Zealand. For instance, the trans-
mission subsidiary of TVNZ, BCL, has gained an extra allocation of frequency through
‘the spectrum auction and may use this to compete in mobile communications services.

New Zealand’s main contribution to the convergence debate is in its radical strategy
for frequency spectrum allocation. The auction of television channels has generated
considerable interest and as technology progresses it is likely that the spectrum above
1GHz will also become attractive for telecommunications applications. New Zealand is
clearly in a privileged position in being able to allocate spectrum with little thought for
co-ordination with neighbouring countries. Nevertheless, it is likely that New Zealand
will be observed closely as a laboratory test case to examine the viability of using market
mechanisms for allocating spectrum in other countries. '

B16.9 Information sources

BRENNER, S. (1991), ‘‘Competition policy and a changing broadcast industry”’, unpub-
“lished OECD working paper, 69 pp.

Datapro Research (1989), ‘“New Zealand: The Commercial and Regulatory Environ-
ment’’, Delran, USA, 7 pp.

Telecom New Zealand, ‘‘Annual Report’’.
‘Telecom New Zealand (1990), “‘Profile’’, Wellington, 32 pp.

For other sources of information, please sections B1.9 and B4.9.

i
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B17. NORWAY

(Questionnaire response received on 7 May 1991 and
additional comments on 28 August 1991)

B17.1 Telecommunications network operators

Until 1990, telecommunications services in Norway were a monopoly held by the
Norwegian Telecommunications Administration (NTA) which was part of the govern-
ment administration under the jurisdiction of the Ministry of Transport and Communica-
tions. On 1 January 1990, NTA was renamed as Norwegian Telecom (NT) as part of a
transition to a more liberal environment for telecommunications services. Until recent
years NT received loans from the government and its investment programme is still
constrained by the governments’ overall budget. Nevertheless, NT is now fully self-
financing and in 1989 paid back Nkr 97.9 million (US$14.2 m) to the state.

Since 1988 there has been a progressive spread of liberalisation in Norway begin-
ning with customer premises equipment and moving on to VANS which were liberalised
in June 1989. NT has made a number of changes to separate the monopoly and competi-
tive parts of its activities. In particular, six new bodies have been established for competi-
tive markets:

— TBK AS was established as a wholly-owned subsidiary (limited company) of
Norwegian Telecom on 1 January 1988, in order to compete in the liberalised
terminal equipment and business communication markets;

— TBK Nett AS was established as a wholly-owned subsidiary (limited company) of
TBK AS on 3 November 1989 in order to compete in the liberalised value added
data network services market, with specific responsibility for Norwegian
Telecom’s biggest business customers;

— TBK Kabel-TV AS was established as a wholly-owned subsidiary (limited com-
pany) of TBK AS on 22 October 1990 in order to compete in the cable TV market
by operating the company’s cable TV networks and to design and build cable TV
networks for customers;

— TelePost Communication AS was estalished as a jointly owned subsidiary (lim-
ited company) of Norwegian Telecom (50%) and the Norwegian Post Office
(50%) on 1 August 1991, in order to develop and market electronic messaging
services based on Norwegian Telecom’s X.400 service Telema X.400;

— Tele Mobil was established as a separate unit within Norwegian Telecom on
1 January 1991, with separation of economy and accounts, in order to compete in
the liberalised radio mobile services market;

— Norwegian Telecom International (NTI) was established as a separate unit within
Norwegian Telecom on 1 May 1991 in order to handle all of Norwegian
Telecom’s activities in the international market.
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On the regulatory side, a new body, the Norwegian Telecommunications Regulatory
Authority (NTRA) was established to assist the Ministry of Transport and Communica-
tions with determining provisions and establishing standards, type approval of equipment,
authorisation of companies, administration of radio frequencies, issuing licences for
operating cable networks, broadcasting transmitters and land mobile networks, and repre-
senting Norwegian interests in international bodies dealing with telecommunication
standards. :

B17.2 Telecommunications network facilities

Norway has a technically sophisticated network with a high level of telephone
penetration (51 per 100 inhabitants). Until recently, however, Norwegian tariffs were
relatively high, especially compared with its Scandinavian neighbours. To some extent
high tariffs reflected the difficulty of providing services given the unique geography of
Norway. However Norway’s international tariffs, with no such constraints, were also
high. Recent tariff reductions have brought Norway closer to the European average.

By the start of 1991 some 39 per cent of exchange lines were digital and this was -
expected to increase to 73 per cent by 1995. Also, 8 per cent of central switches were
digital and this should increase to 20 per cent by 1995. Over the period 1991-94, Ericsson
is set to replace Alcatel as the main exchange supplier.

Around 75 per cent of the trunk network is based on fibre optic cable, and this will
increase to 95 per cent by 1995. Fibre solutions have occasionally been used in the local
loop to meet the needs of businesses in urban areas but only after a full cost-benefit
analysis. There is no fixed policy on fibre to the home but two ‘pilot projects are being
carried out in 1991. '

B17.3 Mobile communications services

Norway has shared in the success of the NMT (Nordic Mobile Telephone) system to
‘the extent that, in 1989/90, mobile communications provided around 7 per cent of total
revenue. In August 1991, there were more than 220 000 subscribers, representing one of
the highest densities in the world. The NMT 450 service was introduced in Norway in
1981 and the NMT 900 in 1986 when the radio frequency in the 450 MHz band became
saturated in densely populated areas. The NMT 900 service has subsequently enjoyed the
faster growth.

It is planned that two GSM systems will operate in competition — Norwegian
Telecom and a private competitor. Norwegian research played a major role in defining
the European standard for GSM.

~ Wide area radiopaging was introduced in Norway in 1984 with a numeric- service
which is now called PS-tall 1. In August 1991, this service had more than 80 000 sub-
scribers. In June 1991, an alphanumeric paging service (PS-tekst) was introduced, cab-
able of transferring text messages up to 128 characters.

In November 1989, a mobile data and text service with voice capabilities, Mobitex,
was introduced at 160 MHz. The service covers the most densely-populated areas.
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The NTRA is responsible for allocating the frequency spectrum and all licensees
must pay a fee for its use. .

B17.4 Broadcast TV operators

Norway has resisted the introduction of TV advertising longer than most OECD
countries. The national broadcaster, NRK (Norsk rikskringkasting) is funded entirely by
licence fees and its budget is controlled directly by Parliament. NRK broadcasts one TV
channel. NRK’s programmes are broadcast using facilities provided by Norwegian
Telecom. For this service, NRK paid Nkr 175 million (US $25 million) which contrib-
uted just over 1 per cent of NT’s turnover in 1989. -

A second Norwegian TV channel, operated by a commercial company, was licensed
in the late 1980s and NT is now planning a transmitter network. In addition, broadcasting
trials for local TV have been permitted since 1984 providing that no advertising is shown
and strict rules for copyright are followed. There are more than 100 concessions for local
TV. '

Broadcasting regulation is the responsibility of the Ministry of Culture assisted by a
National Advisory Council (NAC), though the local broadcasting authority in Fredrikstad
also plays a role in licensing operators.

B17.5 Video-based services

During the later 1980s, the Norwegian government began to encourage a more
commercial approach to cable TV. In particular:

— the level of public funding was reduced;

— the cable TV division of Norwegian Telecom was separated from NT together
with TBK AS and organised as a limited company;

- a new licensing regime was. established by the Norwegian Cable Authority
(Kabelnett Kontrollen), now part of the NTRA.

The density of CATV household is modest (around 30 per cent) and most systems have
only six channels, though some system operators are upgrading their systems. There are
ten system operators with more than 5 000 subscribers of which the largest, by far, is
Janco Kabel-TV, serving the Oslo area.

Video-conferencing facilities have been available in Norway since 1985 and the
coverage has been progressively extended with both public and private studios. Norway
participates in the European Video-conferencing Service (EVS). There is also a pilot
service for offering video-conferencing over ISDN. NT has also carried out considerable
research in video-telephony. A visual service, with three exchanges, is already available
to hearing-impaired users. '
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B17.6 Data broadcasting services

Norweglan Telecom’s videotex service, Teledata, is based on the BTX standard and
in October 1990 had over 5 000 users and 110 information providers. In 1990 an
electronic directory service was made available via Teledata.

Teletext services in Norway are delivered over the NRK channel as the Text-TV
service. This has 575 pages of information without advertising.

As part of its construction programme for the second TV channel, NT is_including
- facilities for data broadcasting. .

B17.7 Specialised satellite services

The NORSAT A satellite system was established in 1976 with the aim of serving the
oil exploration industry. A second satellite, NORSAT B, was launched in 1989 to serve a
wider range of users including the provision of high speed leased circuits and some data
broadcasting.

Satellite TV is licensed by the Ministry of Culture but most of the infrastructural
support is provided by Norwegian Telecom. Norway participates in the Nordic high
power satellite consortium and NT has been broadcasting NRK programmes in both PAL
and MAC formats via the Tele-X satellite since December 1989. In total, 3.5 transpon-
ders are used for DBS services. . '

B17.8 Cross-ownership and cross-sectoral service provision

Cross-ownership (by the Government) and cross-sectoral service provision (Norwe-
gian Telecom) was, until recently, very high in Norway. However, this monopoly provi- -
sion is gradually being reduced, for instance:

— by the hiving off of NT’s cable division into a limited company;

— by the licencing of commercial TV channels, including delivery by satellite;
— by the liberalisation of the VANs market;

— by the licencing of a second GSM operator.

There are restrlctlons however on the prov151on of interactive services by CATV
companies.

These recent changes are made on the basis of a technically strong network with a
high level of penetration of both PSTN mainlines and mobile subscribers. Norway has
also managed to maintain a leading edge position in critical areas of research such as
GSM technology, video-telephony and the MAC standard for broadcasting.
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Figure B17. Network dimensions and service revenues in Norway

Status Change
Year Number Units Year CAGR
(%)
Telephone mainlines 1991 21323 Thousands 1986-91 +3.9
Penetration rate © 502 - Per 100 inhabitants
High speed connections
(>2.0 Mbit/s) 1991 360 Connections n.a.
Cellular radio 1991 196.8 Thousands 1988-91 +13.7
Penetration rate 4,67 Per 100 inhabitants )
TV receivers 1991 1 700.0 Thousands 1980-87 +2.8!
Penetration rate 40.3 Per 100 inhabitants
VCRs 1991 900.0 Thousands 1988-91 +14.6
Penetration rate 214 Per 100 inhabitants
Cable TV 1991 500.0 Thousand households 1987-91 +12.6
Penetration rate 333 Per 100 inhabitants
One way satellite antennae 1991 70 000 Antennae - n.a.
Two way satellite antennae 1991 35 Antennae na.
Telecommunications
revenues 1989 14 269.8 Million NOK 1984-89 +9.8
» 1989 2 066.7 US$ million 1984-89 +16.1
Broadcast TV revenues 1985 13147 Million NOK . n.a.
1985 174.1 US$ million . n.a.

n.a.. Not available.
1. Growth in licences.
Sources: Norwegian questionnaire response, Norwegian Telecom, ITU, UNESCO, Renaud (1990), Logica (1987).

B17.9 Information sources

, The principal source of information is the Norwegian response to the OECD ques-
tionnaire delivered on 7 May 1991 by Mr. Kjell Johnsen, Asst. Director General,
Ministry of Transport and Communications, with additional comments forwarded on
28 August 1991.

Additional information from:

Datapro Research (1989),‘‘Norway: The commercial and regulatory environment’’,
Delran, USA, December, 6 pp.

MULLINS, S. (1991), ‘‘Norway’s telecommunications carrier plans telephony via TV
transmitters’’, FinTech Telecom Markets, 21 March, pp. 5-6.

Norwegian Telecom, ‘‘Annual Report’.
For additional information sources, please see section B2.9.
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B18. PORTUGAL

(Questionnaire response received on 6 May 1991)

B18.1 Telecommunications network operatofs

Pressure for the liberalisation of telecommunications began to simmer in Portugal in
the early 1980s and there were some moves to liberalise customer premises equipment
and to separate the regulatory and operational functions of the PTT in the period 1981-83.
However, this was overtaken by a period of political instability and was only revived in
1986 when the CEDITC Commission was formed (Communications Institutional and
Technological Development Study). This Commission reported in June 1987 and its
recommendations passed into a new telecommunications law in 1989. This new law
recognises three operators: ' '

— TP (Telecom Portugal), formerly CTT (Correios e Telecomunicacoés de Portugal)
which is responsible for telephone and telex services throughout Portugal (except .
the cities of Lisbon and Oporto) and Europe;

. — TLP (Telefones de Lisboa e Porto) operates the telephone network in these two
cities;

— CPRM (Companhia Portuguesa Radio Marconi) operates 1nter-cont1nenta1 tele-
phone and telex links, and all satellite services.

At present each of the operators is state-owned, though CPRM is recognised as a
private company in which the majority shareholder is the state-holding company, IPE. It
" is planned that 49 per cent of TLP will be privatised during 1991. It is planned also that

the postal and telecommunications activities of the former CTT will be separated. The
creation of TP in May 1990 and the separation of CTT’s regulatory functions in a new
body (ICP: Instituto des Communicagoés de Portugal), formed in August 1989, were
-preliminary steps towards this.

The new law recognises three main levels of service:

— Basic services, including telephony, telex and switched data transmission.

— Complementary services which require the use of the basic fixed network in
conjunction with other infrastructures. Mobile communications services are
included in this category. There is a licensing procedure for complementary
services with the constraint that companies participating should not be owned
(more than 10 per cent) by PTOs offering similar services and should not be
owned (more than 25 per cent) by forelgn entities. |

~ Value-added services which do not require their own infrastructures. These ser-
vices are subject to a simple authorlsatlon procedure.
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A fourth company, Transdata, was established in 1985, as a joint venture between
TP (75 per cent) and TLP (25 per cent), and provides packet-switching and managed data
communications services. This has an infrastructural monopoly over public data services
until 1996 at the latest according to the EC directives. It is expected that VAN service
competition will be introduced in 1991.

The Ministry responsible for telecommunications in Portugal is the Ministry for
Public Works, Transport and Communications. The ICP is responsible for duties which
include tariff and quality control, type approval, frequency management and the licencing
of operators.

B18.2 Telecommunications network facilities

The level of telephone penetration in Portugal at around 25 mainlines per 100
inhabitants, is among the lowest in the OECD area, though the network is also one of the
fastest growing. At the start of 1990, TLP was the larger company with 53 per cent of
mainlines while TP had 47 per cent.

Around 50 per cent of trunk exchanges are digital in Portugal and almost 3 000 km
of fibre optic cable has been installed. The length of fibre is expected to increase fourfold
over the next five years. However, local services are much less well-developed with only
30 per cent digitisation. This is expected to increase to 67 per cent by 1995. Investment
has increased recently, but the waiting list for telephones is still almost one year.

B18.3 Mobile communications services

.Portugal has adopted the German C450 standard for cellular radio and began a pilot
service in early 1989 using Siemens technology. The service, Telemovel, was initially
offered only within Lisbon and Oporto but this has been subsequently extended to parts
of the Algarve. There were 6 000 subscribers at the start of 1991.

It is planned that two GSM systems will be licensed with one operated by TP/TLP
and the other still to be decided. The ICP is responsible for regulating the use of the
frequency spectrum. Usage taxes are payable both for items of equipment and for use of
the spectrum..

A radiopaging network was established in Portugal only in December 1989, rela-
tively late by OECD standards, and it is currently restricted to four cities. The network,
called Telebit, is operated as a joint venture between TP and TLP (Telemensagem) and it
is planned that it should have national coverage by 1994.

B18.4 Broadcast TV operators

} TV broadcasting in Portugal began in 1956 and at that time was a monopoly held by
- RTP (Radio Televisao Portuguesa). RTP was formed as a mixed capital company but was
nationalised in 1979. It offers two channels and is funded partly by advertxsmg and partly
by a tax on TV and radio receivers.
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In the mid 1980s there was a brief period when a multi-lingual consortium of public
~ broadcasters established Europa Television, which was broadcast nationally, but this
collapsed in 1986. Following new legislation in July 1989, invitations to tender and
frequency allocations were announced for two new commercial channels.

The regulatory body for television broadcasting in Portugal is the ICP for technical
aspects and the Directorate General for Social Communications (DGCS) for all other
aspects. :

B18.5 Video-based services

Regulation for cable TV networks is currently being discussed in Portugal in parallel
with the July 1989 changes in broadcasting legislation. ‘

In 1990, a video-conferencing service using a 2 Mbit/s line was opened between
Lisbon and Oporto. Other studios are planned for the Algarve and Madeira.

B18.6 Data broadcasting serVices

A videotex service, supporting the BTX, télétel and Prestel standards, was opened in
January 1990 operated by Transdata. At the start of 1990 there were around 800 subscrib-
ers. There are no teletext or data broadcasting services, but-audiotex is an open market.

B18.7 Specialised satellite services

, ~Legislation for satellite TV, like that for cable TV, is currently being developed.

SMATV operators cannot charge for particular channels and all TVROs, of which there
are around 10 000 in Portugal, are subject to type approval. CPRM is the Portuguese
signatory to international satellite organisations and one international transponder is
currently used for telecommunications purposes.

'B18.8 Cross-ownership and cross-sectoral service provision

At present, there is little discussion of the convergence between telecommunications
and broadcasting in Portugal, but this is likely to become an issue once the legislation
currently being drafted for satellite TV and cable TV is settled. For interconnection
issues, the stated policy is to follow the ONP principles developed by the CEC. Intercon-
nection issues are the responsibility of the ICP.
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Figure B18. Network dimensions and service revenues in Portugal

Telephone mainlines
Penetration rate

Cellular radio
Penetration rate

TV licences
Penetration rate
VCRs
Penetration rate

Telecommunications
revenues

Broadcast TV
revenues
(Public TV only)

Status Change
Year Number Units Year CAGR
(%)

1991 26125 Thousands - 1986-91 +13.3
254 Per 100 inhabitants

1991 6 500 Subscribers n.a.
‘ 0.06 Per 100 inhabitants

1'987 1 626.0 Thousands 1980-87 +2.2
: 15.8 Per 100 inhabitants

1988 639.0 Thousands n.a.
6.2 Per 100 inhabitants

1988 147 755 Million Esc 1983-88 +21.2

1988 10264 US$ million 1983-88 +19.1

1987 17074 Million Esc “na

1987 131.5 n.a.

US$ million

of which: 5.9% from Government
26.8% from licence fees
67.3% from other (receiver tax).

n.a.. Not available.

Sources: 'TP/TLP annual reports, ITU, UNESCO.

B18.9 Information sources

The principal source of information is the Portuguese response to the OECD ques-
tionnaire, delivered on 6 May 1991 by Mr. José Manuel Ferrari Careto of the ICP.

Additional information from:

Compannia Portuguesa Rddio Marconi, ‘‘Annual Report’’.
CTT (now TP) (Annual), ‘‘Management report and financial statements’’.

Datapro Research (1990), ‘‘Portugal: The commercial and regulatory environment’’,
Delran, USA, September, 5 pp.

MENDES, F. (1990), ‘‘Re-regulation of Portuguese Communications’’, unpublished
- paper delivered at the Third Special Session of the ICCP Committee on Telecommu-

nications Policy, 28-30 November, OECD, Paris, 68 pp. .

For additional information sources, please see sections B2.9 and B3.9.
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‘B19. SPAIN

B19.1 Telecommunications network operators

Spain differs from most other European countries in that its main operator, Telef6n-
ica de Espafia, has been a private company since it was founded in 1924 with the
government shareholding being only 35 per cent. On the other hand, Telef6nica has had a
monopoly for telephony services and, since 1970 for data services. The only exception to
this monopoly is for telex, telegraphy and message switching which is the responsibility
of the Direccién General de Correos y Telegrafos (DGCT), part of the government
administration.

A limited measure of liberalisation was introduced in Spain in the Ley de Ordena-
cién Telecommunicaciones (LOT) which opened up the market for customer premises
equipment and value-added network services while confirming Telefénica’s infrastruc-
tural monopoly. In order to compete in the VANS market, Telef6énica created a wholly-
owned subsidiary, Telefénica de Servicios, in 1988. In addition another subsidiary, -
Telefénica Internacional (TI) had been created in 1985 to promote Telefénica abroad.
Despite being relatively heavily indebted the company has been particularly active in
South America acquiring shareholdings in national operators in Argentina and Chile.
Other joint ventures include AT&T Microelectronica de Espafia and Fujitsu Espafia.

‘ Regulatory responsibility in Spain rests with the Ministry of Transport, Tourism and
Communications.

B19.2 Telecommunications network facilities

Spain has historically had a relatively low level of penetration of telephone main-
lines. At the start of the new decade there were around 30 per 100 inhabitants but
Telefénica is currently engaged in a major push to increase this to 38 per 100 by the time
of the Barcelona Olympics and Seville World Expo in 1992. Digitisation is also increas-
ing rapidly, moving from 20 per cent of exchange lines to 28 per cent just during the
course of 1990. The length of fibre optic cable also doubled during 1989 to 8 000 km, or
6.5 per cent of the basic infrastructure. One of the major targets is to reduce the waiting
list for telephone service from the present two months to zero.

For business users, a pre-ISDN digital overlay network, IBERCOM, has been .
available since 1987 and now has 25 000 subscribers and 180 00O lines.
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B19.3 Mobile communications services

: Spain has taken the unusual step of changing technologies for analogue cellular

radio systems when upgrading from 450 to 900 MHz technology. The first system
adopted in 1986 (TMA-450) was the NMT 450 and around 50 000 subscribers were
registered at the start of 1990. In May 1990, a TACS-900 system (TMA-900) was
installed using equipment from Telecel (a Motorola/Amper joint venture). By the end of
the year it had 2 000 subscribers.

Telefonica is planning to have pilot GSM systems established in Barcelona and
Seville in 1992 built by Ericsson (Intelsa)/Teletra and Telecel respectively. No decision
has yet been taken on a possible second GSM operator to compete with Telefénica.

Radiopaging is a competitive market in Spain with around 50 private local opera-
tions. Telef6nica operates two services: Mensaf6nico, an analogue service, and Mensatel,
a digital service. ' ‘

B19.4 Broadcast TV operators

Until 1987, TV broadcasting in Spain was a monopoly held by RTVE (Radio
Television Espafiola) which is an autonomous entity created in October 1973 and report-
ing directly to the Presidential Ministry. The monopoly was confirmed in the Radio and
Television Act of January 1980, but was reviewed in the mid 1980s. Commercial TV was
authorised in 1987 and franchises for a number of national channels were authorised in
addition to RTVE’s two public channels. The new channels include:

— Canal Plus Espafia, in which Canal Plus of France has a shareholding;
— Tele 5, in which the Berlusconi Group of Italy has a shareholding;

- Antenna 3;

— RTV (regional television);

- ETB; ,

Galavision, owned by Univisa Inc.

B19.5 Video-based services

Until the 1987 law on telecommunications (LOT), Telefénica had a theoretical
infrastructural monopoly which encompassed cable TV. Indeed there are a number of
‘“‘unused’’ telephone cables in the Madrid and Barcelona areas which could quite easily
be adapted for cable TV. The new law provides a framework for the control and
- regulation of cable. The major project underway is the plan to cable 90 per cent of
Barcelona’s households in time for the 1992 Olympics.

Video-conferencing was introduced in 1989 by Telefénica and serves six major
cities.

208



B19.6 Data broadcasting services

Videotex came to Spain in 1986 in the form of the IBERTEX network which is
based on the BTX standard. The system uses the PSTN for subscriber access and the
X.25 network (IBERPAC) for interconnection of access points. In mid-1990 there were
130 000 users with 190 information providers but this will be boosted by users of the
electronic yellow pages service, opened in October 1989, offered by a Telefénica subsidi-
ary, Cetesa.

Teletext in Spain is offered by RTVE as the Teletexto service with 800 pages of
information provided by the TV news service.

B19.7 Specialised satellite services

SMATYV and TVRO installations were liberalised in 1986, though prior to this there
had been little official regulation. MATYV is already extensively used in apartment blocks
in major cities to receive regular over-the-air broadcasts so it should theoretically be
possible to develop a satellite TV market relatively quickly. Much depends on the
availability of programming material in Spanish.

Telefénica has a major programme to build three Hispasat satellites to link the
Spanish speaking communities of Spain, Latin America and the USA. A forerunner of
this expansion of satellite use was the commissioning of a VSAT network covering

Figure B19. Network dimensions and service revenues in Spain

Status Change
Year . Number Units Year CAGR
. (%)
Telephone mainlines 1991 14 476.6 Thousands 1986-91 +9.2
Penetration rate 37.1 Per 100 inhabitants
Cellular radio 1991 52 000 Subscribers 1988-91 +63.7
Penetration rate 0.13 Per 100 inhabitants ‘
TV receivers 1987 14 314.0 Thousands 1980-87 +6.2
Penetration rate 36.7 Per 100 inhabitants
VCRs 1988 3 860.0 Thousands , © n.a.
Penetration rate 9.9 Per 100 inhabitants
Cable TV 1989 330.0  Thousand households n.a.
Penetration rate 3.0 Per 100 inhabitants ' '
Telecommunications
revenues 1990 832 317.0 Million ptas 1985-90 +14.4
1990 8117.0 US$ million 1985-90 +24.1
Broadcast TV revenues 1986 89 388.0 Million ptas n.a.
1986 677.0 US$ million n.a.

n.a.. Not available.
Sources: Telefénica, Logica (1991), ITU, UNESCO Logica (1987)
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Europe and South America for the EFE press agency via EUTELSAT. Spain is already
the major user of EUTELSAT providing 22 per cent of the investment, ahead of British
Telecom with 17 per cent. Much of this traffic is with outlying islands.

B19.8 Cross-ownership and cross-sectoral service provision

Spain is in an ideal position to choose between alternative media for broadcasting,
because neither cable TV, nor satellite TV, nor even over-the-air distribution of commer-
cial channels is well developed at present. Furthermore, there are no regulatory barriers
which would prevent Telefonica or RTVE from getting involved in cross-sectoral service
provision. For the moment, however, the main priorities are to modernise and extend the
telecommunications infrastructure and to develop a Spanish language TV programming
industry.

B19.9 Information sources

Datapro Research (1990), ‘‘Spain: The Commercial and Regulatory Environment’’,
Delran, USA, May, 8 pp.

Ministry of Transport Tourism and Communications (1987), *“LOT — The Telecommu-
nications Law’’, unofficial English translation, General Secretary of Commumca-
tions, General Dlrectlon of Communications, Madrid, 40 pp.

Telefénica de Espafia, ‘‘Annual Report’’

For other information sources, please see sections B2.9 and B3.9.
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B20. SWEDEN

(Country comments received on 9 December 1991)

B20.1 Telecommunications network operators

Sweden is close to being a telecommunications paradise having the highest level of
telephone penetration after Monaco in the world (67 mainlines per 100 inhabitants) at the
same time as having some of the lowest domestic tariffs and one of the highest levels of
quality of service. Furthermore, this has been achieved by the national operator Swedish
Telecom (Televerket) without having a legal monopoly. Until recently, Televerket’s
monopoly in fixed link telephony hasn’t been challenged simply because it would be
difficult to compete against it and still remain profitable. Televerket is at present a state-
owned public service corporation with a corresponding set of operating rules. The rules
which specify the financial conditions for accounting and taxation are as close as posmble
to those of a limited company. In 1991, VAT was introduced on all telephony services.

In order to prepare Televerket for a more competitive market, Parliament has
progressively afforded Televerket the right to act in a more business-like way. The
creation of Teleinvest AB in 1981 was a strategic decision in this direction. Teleinvest
AB is a holding company for the Teleinvest group, which for the moment includes
16 subsidiaries. Also, Televerket together with Ericsson owns Ellemtel AB which has
developed the AXE-system. In the summer of 1991, Parliament decided to give
Televerket a new legal form. The background for this decision was the dynamic telecom
market in which the level of competition was increasing. The Government is now
considering changing Televerket to a limited company in response to a request from the
latter for partial privatisation.

Televerket imposes strict rules on the cross-subsidisation of services between its
monopoly and competitive activities. Indeed, even in the monopoly area, individual
activities are run as profit centres.

Between 1980 and mid-1989, there has been a slow process of liberalising equip-
ment markets and the setting of frameworks for competition in other areas, such as
- VANS and mobile services, where no previous regulations existed. This process is now
complete and all areas are open to competition even if Televerket retains a dominant
position in some fields. Simple voice resale was liberalised in late 1990. Competltlon has
mainly focused on the high growth area of mobile communications services (see below)
but consortia have also been formed to compete against Televerket in data services (e.g.
Volvo Data) and electronic mail (Scandinavian Infolink). ~

In April 1991, a new potential competitor to Televerket was announced, Tele2. The
shareholders in the new company are the Kinnevik Group (60 per cent) which already has
mobile communications and TV broadcasting interests in Sweden, and Cable and Wire- .
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less (UK, 40 per cent) which is the parent company of the second carrier, Mercury, in the
UK. Tele2 intends to compete with Televerket across a full range of services and aims to
have a 10 per cent share of the national market by 2000.

Government responsibility for telecommunications rests with the Ministry of Trans-
port and Communications. There is no Telecommunications Act in Sweden. In line with
Swedish tradition, Parliament and Government have provided only fairly general guide-
lines. Televerket still has some regulatory functions in the field. Now, however a full
separation of all regulatory authority from operational and commercial functions in
Televerket is underway. A wide-ranging governmental regulatory entity for telecommu-
nications is being created. As a first step, a National Telecommunications Council (STN)
was established at the beginning of 1990, devoted to regulation of terminal equipment.
Also, a Telecommunications Act is now being created, and is expected to come into force
in 1993. Matters which fall under the Competition Act are the responsibility of the
Competition Ombudsman institution. A restrictive business practice, which is considered
by the institution to be harmful, may be taken to a special law court, the Market Court.

B20.2 Telecommunications network facilities

As well as being one of the telephone densest networks in the OECD area, Sweden’s.
network is also of a very high quality. In 1987, a digital service was made available
throughout the country under the ‘‘Digitalen’’ programme. At the start of 1990, sufficient
AXE digital exchanges had been installed to provide connection to 56 percent of sub-
scribers, though in practice this represented only 37 per cent of actual exchanges as the
‘majority are small exchanges serving communities of under 500 people. At the same
time, around 75 per cent of the trunk network was digital and this should rise to 100 per
cent by 1995. Some 2 000 km of optical fibre cable had been laid in the trunk network
and a further 1.000 km in local networks. ‘ '

Sweden has the highest density of data connections as well as PSTN connections in
Europe. The main services offered are the Datex CSDN (38 000 connections at the start
of 1990), the Datapac X.25 network (3 650 connections) private leased lines (38 000 ana-
logue circuits and 2 500 digital circuits), Telebox electronic mail (2 500 subscribers) and
an X.400 message handling service (TEDE 400) which opened in March 1989 and
~ currently has 40 private electronic mail systems connected.

B20.3 Mobile communication services

In the last few years, Sweden has overtaken Norway to become the country with the
highest density of cellular radio subscribers in the world. Thanks to the success of the
NMT system, radio communications now constitutes 12 per cent of telecommunications
sales. NMT-450 was opened in 1981 and had 240 000 subscribers at the start of 1991.
This capacity was extended in 1986 with an NMT-900 system which now has
200 000 subscribers. There is also a private operator COMVIK (part of the Kinnevik
group) which has around 21 000 subscribers. Televerket, NordicTel and COMVIK will
each operate GSM networks. :
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Televerket opened a mobile data and btext services, Mobitex, operating at 80 MHz
(lower than the Norwegian 160 MHz). This system has also been exported to the UK,
the US and the Netherlands.

Radiopaging has been operating in Sweden, in the context of a competitive market,
since 1978 and two services have near-national coverage. These are MBS (opened in
1978) and Minicall (since 1985). There are currently 117 000 subscribers of Wthh MBS
accounts for three-quarters.

B20.4 Broadcast TV operators

The national broadcaster in Sweden, Sveriges Radio (SR), is a non-commercial
corporation in which the majority shareholding (60 per cent) lies with various ‘‘popular
‘movements’’ (including consumer groups, religious groups and labour associations) with
the rest being held by private industry (20 per cent) and press agencies (20 per cent).

SR has four main subsidiaries of which two are involved in TV broadcasting.

_ Sveriges Television (STV);
— Sveriges Utbildningsradio (UR - educational broadcasting).

STV opened its first channel in 1957 and a second channel in 1969. These are now
run independently and are encouraged to compete in their range of programmes.

Until recently, all advertising was banned from Swedish television. In the late
1980s, however, a commercial TV channel was authorised but not before a number of
new Swedish channels, designed for broadcast via satellite and cable, had already
emerged. These include:

— TV3, a generalist channel broadcast from London via ASTRA in MAC format,
owned by SCANSAT (Kinnevik);

— TV 1000, a subscription film channel also offered via ASTRA by SCANSAT;

— SF Succé, a subscription film channel owned by Warner Brothers (33 per cent)
and the Swedish film industry (67 per cent);

— TV4, an advertising-supported channel owned by a consortium of interests
including Kinnevik (30 per cent), AB Patricia (25 per cent), SPP (19 per cent) and
others (26 per cent); '

— TV Plus, a pay TV channel which started in December 1989.

~ Broadcasting in Sweden is regulated directly by the Parliament. TV licences are
collected by RIKAB and are pooled in a Broadcasting Fund. Televerket is entrusted to
build and operate the network and to transmit and broadcast programmes for SR/STV.
These functions will be fully separated from Televerket during 1992, and possibly
“transferred to a limited company owned by the State.

B20.5 Video-based services

Swedish Cable TV is one of the fastest growing in Europe and probably in the
world. Between 1985 and 1989 an extra 870 000 homes were cabled raising the penetra-
tion rate from 3 per cent to 29 per cent. Clearly the development of commercial channels
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available for delivery to cable head ends and SMATV systems via satellite is a major
factor behind this boom, but it is also in part due to the deregulation of cable which began
in 198S.

Cable TV in Sweden is a competitive market, but the main operator with perhaps as
much as two thirds of the market is Televerket which has a separate cable TV division.
This division will soon become a company within the Teleinvest Group. This contributed
184 MSEK in 1988/89 (US$28.5m) or just under 1 per cent of total sales. Televerket has
settled on a 30 channel system and is upgrading its older network to meet this standard.
The rivals to Televerket hold approximately 40 per cent of the Cable TV market.

One of the features of cable TV in Sweden has been the high level of Pay TV. Both
TV 1000 and SF Succé are subscription channels and the recently-opened TV Plus is
close to being true pay-per-view (PPV) in that it permits viewers to order and pay for
individual programmes. Televerket has been running a PPV expenment to evaluate
different remote control systems and decoder techniques.

Video-conferencing services are offered by Televerket and others. Interest in an
ISDN based video-conferencing service (2x64 kbit/s channels) is growing rapidly.

B20.6 Data broadcasting services

The Swedish Videotex network, originally launched as Datavision in 1982 and now
renamed as Videotex, is based on the Prestel standard though other access protocols are
possible. At the beginning of 1990 there were 29 000 subscribers.

Teletext in Sweden is provided by STV as the Text-TV service. It has 400 pages of
information without advertising.

B20.7 Specialised satellite services

Televerket operates a number of satellite earth stations both for Sweden and other
Scandinavian countries. The main ones are located at Tanum (for INTELSAT), Agesta
(for EUTELSAT) and Kiruna (SPOT). The Tele-X consortium is owned by the Swedish
State through Rymdbolaget AB.

VSAT receivers are liberalised in Sweden but two-way transmitters require a fre-
quency permit from Swedish Telecom Radio. The use of SMATYV systems for up to
50 homes and TVRO receivers under 1.8 m in diameter are unlicensed.

B20.8 Cross-ownership and cross-sectoral service provision

There is a high degree of cross-sectoral service provision in Sweden and an increas-
ing degree of cross-ownership. For the moment, the main players are:

— Televerket: involved in fixed link and mobile telecommunications, cable TV, and
the operation of the over-the-air transmission network.

— Kinnevik: involved in fixed-link telecommunications (Tele 2), mobile communi-
cations (COMVIK), TV programming (it owns TV3 and part-owns TV4) and
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Figure B20. Network dimensions and service revenues in Sweden

Status . , Charige
Year Number Units Year CAGR
(%)

Telephone mainlines 1990 5700.0 Thousands S 1985-90 +2.1
Penetration rate : 67.6 Per 100 inhabitants

Cellular radio 1991 461.0 Thousands , 1988-91 +42.3
Penetration rate 5.46 Per 100 inhabitants

TV licences 1987 . 32930 Thousands ‘ 1980-87 +0.6
Penetration rate ' 39.1 Per 100 inhabitants

VCRs 1988 1257.0 Thousands n.a.
Penetration rate _ 149 Per 100 inhabitants

Cable TV 1989 970.0 Thousand households 1985-89 +76.5

Penetration rate , 294 Per 100 households :
- Telecommunications

revenues 1988 22 869.0 Million SEK _ 1983-88 +15.3

: 1988 37324 US$ million 1983-88 +21.6

Broadcast TV revenues 1986 2 6259 Million SEK n.a.

1986 344 4 US$ million n.a.

n.a.:. Not available.
Sources: Televerket, Kagan World Media (1991), ITU, UNESCO Logica (1987), Renaud (1990).

satellite TV (it has a minority shareholding in ASTRA/SES). Kinnevik is also the
‘majority shareholder in the new national network provider, Tele2.
— SR: the State broadcaster. ‘

It could be said that Kinnevik is a true ‘‘converged’’ company, covering a wide
range of media interests, and exporting its success in communications to other areas of
the world, especially in GSM.

Televerket also fits the description of a ‘‘converged’’ company and has shown how
it is possible to build an extensive national CATV network virtually from scratch in just
five years. For the moment Televerket has concentrated on increasing the size of the
network using low cost SMATV systems out in the longer-term, it has the capa01ty to
build an interactive broadband network with TV and telecommunications services deliv-
ered in parallel.

In the mobile communications field, Sweden continues to lead the world, but the fact
that Televerket retains control over frequency administration is an anomaly that should
soon be rectified. Frequency allocation is going to be fully separated from Televerket,
possible as early as mid-1992. /

B20.9 Information sources

Datapro Research (1989), ‘‘Sweden: The commercial and regulatory environment’’,
Delran, USA, December, 7 pp.
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Televerket, ‘‘Annual report’’.
Televerket (1989), ‘‘Facts about Televerket’’, 38 pp.

For additional information sources, please see section B2.9.
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B21. SWITZERLAND

(Questionnaire résponse received on 13 June 1991
and additional comments on 13 December 1991)

B21.1 Telecommunications network opérators

Switzerland has one of the densest and most sophisticated telephone networks in the
OECD area but this has been achieved in an environment which, despite recent moves
towards liberalisation, is still highly restrictive. The Swiss PTT has a legal monopoly for
the provision of telecommunications and postal services (including for Liechtenstein)
which dates back to the Federal Telephones and Telegraph Act of 1924. In many ways it
is still a very traditional style PTT with a wide ranging monopoly encompassing the
provision of broadcast TV transmission and the licensing of CATV systems as well as
telecommunications and posts. The PTT has also, until recently, had a monopoly over
most equipment markets and still maintains close links with Swiss-based manufacturers
such as ASCOM (formerly Hasler, Autophon and Zellweger) and foreign subsidiaries
such as Siemens Albis and STR.

Pressures for liberalisation began to grow in the late 1980s and the provision of
telephone sets other than the first was opened up on 1 January 1988 and the market for
fax terminals and modems was opened on 1 July 1989.

By a decree of 21 June 1991, the Federal Assembly approved a new Law on
Telecommunications. The new Law came into force on 1 May 1992. It is characterised by
further steps towards liberalisation which include the following elements:

— A clear distinction between the tasks of the operator and those of the regulator.
The regulatory function will be assumed by a Federal Office of Communication
(OFCOM), attached to the Federal Department of Transport, Communication and
Energy, but managed independently from the Swiss PTT;

— Full liberalisation of terminal installation. Furthermore, subject to the agreement
of OFCOM, each supplier can place its terminals on the market if they conform to
technical requirements which follow international standards;

— An open market for VANS without the necessity for suppliers to reglster or to
apply for a licence;

— A market for basic services which is to a large extent open: only telephony
remains a monopoly; _

— In order to guarantee a favourable environment for the continuing development of
the telecommunications infrastructure across the whole territory, the Swiss PTT’s
monopoly over the network is maintained. However, licences can be granted by
OFCOM to third parties to operate radiocommunications networks or for satellite
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transmission, insofar as these do not infringe the telephony monopoly. In princi-
ple, these tasks will be taken on by a new office of frequency allocation;

— Leased lines for the provision of telecommunications seivices (excluding teleph-

~ ony) can be supplied to third parties subject to the imposition of a subscription
charge. The level of this charge would be fixed by the Department. The cost of
this subscription charge could be shared by several organisations and the inter-
connection of leased lines with each other or with the public network will also be
permitted.

The Federal Department of Transport, Communications and Energy has responsibil-
ity for the communications sector in Switzerland though some regulatory functions,
including equipment testing for type approval, are carried out by the PTT itself. It is
likely that a new independent advisory body will be established when the new law comes
into force. The Federal Department currently sets tariffs for most inland switched ser-
vices while the PTT has responsibility for the rest.

B21.2 Telecommunications network facilities

In the OECD area, Switzerland is second only to Sweden in having the densest
penetration rate of telephones (56.7 per 100 inhabitants). The network is also relatively
sophisticated with 24 per cent of exchange lines and 39 per cent of central switches being
digital in 1990. This is planned to increase to 62 per cent and 90 per cent respectively by
1995. During 1989, some 25 000 km of fibre optic cable were laid and this is used for the
distribution of both telecommunications and television traffic. A pre-ISDN service,
SwissNet 1, was launched in 1989 and a full ISDN service, SwissNet 2, is planned for
1992. In common with Germany, Switzerland has invested heavily in ISDN and is
currently carrying out trials for broadband ISDN at 34 Mbit/s. A pilot programme is
operating in Basle (BASKOM) along the same lines as the BERKOM trial in Berlin.

B21.3 Mobile communication services

Wireless communications have been used extensively to flesh out the basic tele- -
phone network in the mountainous and inaccessible regions of Switzerland. These have
been complemented by a mobile radio service (Natel A and Natel B) operating since
1978, and a true cellular radio service (Natel C) based on NMT-900 MHz technology has
been operating since 1987. The new network now covers 98 per cent of the population
and had 73 000 subscribers towards the end of 1990. A GSM system (Natel D) was
inaugurated in Geneva on 9 October 1991.

Radiopaging in Switzerland is characterised by of different generations of technol- -
ogy with five different services, all offered by the PTT. Some of these services (City-
call A and Vehicle Paging) are now being phased out but three others remain:

— Citycall B, a digital paging system operating since 1985 with some alphanumeric
capabilities;

— Eurosignal, offered jointly with France and Germany, with18 850 subscribers at
the start of 1990;

— VIP line wide-area radiopaging service operating at 25 MHz.
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In addition, certain private companies offer radiopaging services in the 160 and 450 MHz
bands. :

B21.4 Broadcast TV operators

Television broadcasting in Switzerland, like telecommunications up to the
mid-1980s, was a near-monopoly but lies in the hands of a private, non-profit organisa-
tion, Société Suisse de Radiodiffusion (SSR), rather than a state-owned organisation. SSR
- is obliged to produce programmes in each of the main languages:

— RDRS (German);
— SRTR (French);
— CORSI (Italian);

as well as regional programmes and programmes in the minority Romansh language.

A first stage of limited liberalisation was enacted in 1984 with the appearance of
local TV stations (currently 23), which transmit almost exclusively by cable. However,
these programmes were not authorised to be financed by advertising. At the same time,
‘two licences for pay-TV were agreed:

— one in the French language to be broadcast over-the-air (Télécinéromandie);
— the other to be broadcast by satellite (Teleclub).

A further step towards full liberalisation was undertaken in April 1992 with the
coming into force of a new federal law on radio TV (LRTV). The market for local and
regional broadcasters, as well as international, was opened to full competition though at
- the national and regional-linguistic scale, SSR will retain a privileged position (competl-
tors will not be allowed to endanger its public service rmss1on)

The Swiss PTT is responsible for the planning, construction, operation and mainte-
nance of the transmitter network and, until recently, leased studio equipment to SSR..
Licence fees are also collected by the PTT. Up to now, advertising has been strictly
limited and sold through an arms-length organisation — Société Anonyme pour la Public-
ité a la Télévision (SAP). However, a degree of liberalisation in the area of advertising
and programme sponsorship is expected in 1992 in line with the new LRTV. The
regulatory environment will conform, to large extent, to the European standards, follow-
ing the Council of Europe Convention on trans-border television.

The SSR is in the process of restructuring and modlfymg its statutes to respond to
the new challenges of meeting competition and improving its management efficiency. Its
broadcasts will also be subject to a new independent complaints authority (AIEP).
Responsibility for overseeing financial questions, including those regarding the rules on
advertising, will rest with the Federal Department for Transport, Communications and
Energy.

B21.5 Video-based services

Switzerland has one of the densest networks for cable TV in Europe. This partly
results from the fact that over-the-air reception is often poor especially from neighbour-
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ing countries, given the mountainous terrain of Switzerland. In order to respond to the
needs of cable TV distributors and the public, the PTT has put into place quite quickly a
system of programme exchange to cable head-ends. Cable TV is offered by licensee
companies sometimes public but more often private, of which the largest is Rediffusion
AG (in Zurich, Berne and Bienne). There are a number of restrictions:

— networks must not be joined together to form national coverage;
— operators require a licence from the Swiss PTT;
— the Swiss PTT has a monopoly for inter-regional infrastructures.

The PTT itself is prevented from owning and operating cable TV stations. Nevertheless it
is actively involved through joint ventures in providing a CATV infrastructure in the
thinly-cabled cities of Basle and Geneva. In the former it is experimenting with providing
integrated telephony and television as part of the SwissNet BASKOM trial.

Video-conferencing services have been provided by the Swiss PTT since the
mid-1980s with permanent studios in Zurich and Geneva and a mobile studio.

B21.6 Data broadcasting services

Videotex in Switzerland has been provided experimentally since 1984 and as a
national service since 1987. The service is based on CEPT Profile 1 and in mid 1991 had
73 079 subscribers and 568 information providers. The Swiss PTT hopes to increase the
number of users to 100 000 plus through a minitel-style strategy of providing low-cost
terminals to overcome barriers to entry. Following the market opening moves due to
come into force in line with the new Telecommunications Law, third parties will also be
able to supply videotex services. The Swiss PTT however must ensure that full geograph-
ical coverage is achieved, probably by 31 December 1994 (service mandate).

Teletext in Switzerland is provided by an independent company, Teletext Suisse SA,
in French, German and Italian with advertising.

B21.7 Specialised satellite services

The use and installation of VSAT terminals is subject to a licensing system adminis-
tered by OFCOM. Switzerland is a party to the INTELSAT, EUTELSAT and INMAR-
SAT conventions and the Swiss PTT is the signatory. One ASTRA transponder is used
for pay-TV broadcasting (Teleclub) from Switzerland.

SSR participates in a number of satellite TV channels including:

— TVS5 (French);
— 3 Sat (German, with ZDF and ORF);
— collaboration also with Rai SAT (Italian), Eurosport and CNN.

SMATV in Switzerland is a PTO rhonopoly and TVROs require a licence from the
PTO plus the payment of an annual fee.
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B21.8 Cross-ownership and cross-sectoral service provision

The level of cross-ownership in Switzerland is minimal but the level of cross-
sectoral service provision is very high. The Swiss PTT, through its control of broadcast
TV, satellite TV, TV licences and licensing of CATV systems has a high level of control
over the development of broadcasting in Switzerland. The involvement of the PTT in the
actual construction of cable TV networks direct to the subscriber as well as between cable
head ends is a relatively new development. Much depends on the outcome of the
BASKOM pilot to determine whether or not the PTT will become more involved in
CATV. Given that the PTT has invested so much in the development of ISDN, it would
be surprising if it did not compete more actively in the service delivery part of the
network. -

- Figure B21. Network dimensions and service revenues in Switzerland

Status . - Change
Year Number Units Year CAGR.
. : , (%)
Telephone mainlines 1990 37845 Thousands _ 1685-90 +3.5
Penetration rate 56.7 Per 100 inhabitants '
High-speed network
connections (>1.5 Mbit/s) 1991 140 Connections : : n.a.
Cellular radio 1991 125.0 Thousands o 1988-91 +185.5
Penetration rate 1.86 Per 100 inhabitants
TV licences 1987 2 630.0 Thousands - v 1980-87 +1.9
Penetration rate 394 Per 100 inhabitants
VCRs 1988 954.1 Thousands na.
Penetration rate 14.3 Per 100 inhabitants :
Cable TV 1991 1 800.0 Thousand households 1987-91 +7.9
Penetration rate - 734 Per 100 households
One-way satellite antennae 1991 10 000 Estimation n.a.
Two-way satellite antennae 1991 10 Estimation . n.a.
Telecommunications
revenues 1989 5997.0 Million SFR ‘1 1984-89 +5.0
1989 4 286.6 US$ million 1983-88 +18.8
Broadcast TV revenues
(Public sector) 1990 581.9 Million SFR n.a.
1990 418.9 US$ million n.a.
of which: 60% from licence fees
35% from advertising -
5% from other.

n.a.. Not available.
Sources: OECD Questionnaire, Swiss PTT, ITU, Logica (1987), Renaud (1990), UNESCO.
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It is not clear to what extent the Swiss PTT can become involved in CATV in a
competitive manner but if it chooses to do so it would be in a position to offer a much
higher level of performance than the first-generation CATV networks installed in most
cities. The new LRTV will reduce the PTT’s influence in 1992 by transferring the
decision-making function in a number of areas to OFCOM. ‘

B21.9 Information sources

The principal source of information is the Swiss response to the OECD question-
naire, delivered on 13 June 1991 by Mathias Ramsauer, a Telecom Official at the Federal
Dept. of Transports, Communications and Energy. Further comments were sent on
13 December 1991.

Other sources of information include:

Datapro Research (1990), ‘‘Switzerland: The commermal and regulatory envuonment
Delran, USA, April, 8 pp.

Entreprise des Postes, Téléphones et Télégraphes Sulsses (Annual), ‘‘Rapport de
gestion’’.

For other sources of information, please see section B2.9.
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B22. TURKEY

B22.1 Telecommunications network operators

The Turkish General Directorate of Posts, Telegraphs and Telephones (PTT) holds a
monopoly over telecommunications services in Turkey. This was confirmed in 1984
when the Turkish PTT became a State Economic Enterprise within the Ministry of
Transport. However the PTT retains a degree of independence from the Government in
that it regulates its own tariffs and orgamses the financing of its network investment
without government assistance.

Even though the Turkish PTT has a legal monopoly, it has negotiated a number of
deals with foreign manufacturers to stimulate network development:

— ‘“‘Build-operate-transfer’” (BOT) schemes under which a supplier constructs and
operates a system until revenue targets are met, and then transfers it to the PTT;

— “‘revenue sharing’’ schemes operated by the PTT but with profits shared with the
original equipment supplier.

A good example of the latter is the Turpak X.25 network Which was. established
under contract by Northern Telecom. BOT projects are under discussion with NTT of
Japan.

B22.2 Telecommunications network facilities

Turkey has the dual distinction of having the lowest rate of penetration of telephone
mainlines in the OECD area (9.1 per 100 inhabitants) but also the highest rate of network
expansion (+ 24.1 per cent CAGR over the period 1983-88). Turkey is currently in the
second half of an ambitious ten-year investment plan which is due to terminate in 1992
when it is hoped that there will be 25 mainlines per 100 inhabitants. During some years,
investment expenditure has actually exceeded revenues thanks to a system of debt-
financing (40 per cent from PTO revenues; 50 per cent from private lending; 10 per cent
from foreign credits). It is hoped that by 1995, the network will be fully automatic and
that digitisation will have increased from the current 41 per cent of trunk lines to 90 per
cent. ’

Turkey has pursued a policy of encouraging domestic manufacturers through joint
ventures, PTT procurement and PTT minority shareholding. The main manufacturers are:
— TELTAS (PTT 40 per cent; with Bell Telephone Manufacturing Co. of Belgium);
— NETAS (PTT 49 per cent; with Northern Telecom of Canada);
— Turk Telefon (Iskra of Yugoslavia); -
— local manufacture of EWSD exchanges by Slemens of Germany.
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The system of giving preference to domestic manufacturers has enabled Turkey to
keep trade deficits low and it is now beginning to build an export market, notably in the
Middle East.

B22.3 Mobile communications services

Turkey’s cellular radio system is a modified version of the NMT-900 MHz system.
It was installed by Nokia Mobira of Finland under three contracts starting in 1986.
Current capacity allows it to expand to 40 000 subscribers.

Radiopaging has also existed in Turkey since 1986.

B22.4 Broadcast TV operators

Broadcasting in Turkey was, until recently, a monopoly held by Turkish Radio and
Television (TRT). TRT is a state-owned organisation but, like the PTT, it maintains an
operational independence from the Government. There is a very small licence fee, but
most of its income comes from advertising. Two channels are broadcast.

In late 1989 a second station, Magic Box, was launched by a consortium of investors
and this has spread across the country through rebroadcasting in an ad hoc fashion.

B22.5 Video-based services

Cable TV is virtually non-existent in Turkey. Video-conferencing facilities were
established in Ankara in 1986 and this service has grown mainly through the use of
satellite links.

B22.6 Data broadcasting services

A videotex service, based on the French télétel service, has been made available
since 1987 in Turkey. It is marketed by the PTT under the name TELEBILGI.

B22.7 Specialised satellite services

The Turkish PTT established a satellite earth station in Ankara in 1979 and has
subsequently shown great interest in satellite communications seeing this technology as
well-suited to the dispersed settlement structure of the country. Turkey is a member of
both INTELSAT and EUTELSAT and has taken out a number of options for transpon-
ders in the EUTELSAT II generation of satellites.

SMATYV and TVRO delivery of television signals has grown rapidly in Turkey in
recent years and this has outstripped the development of regulation. A number of
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Figure B22.

Network dimensions.and service revenues in Turkey

Telephone mainlines
Penetration rate

Cellular radio
Penetration rate

TV licences
Penetration rate

VCRs .
Penetration rate

Telecommunications
revenues

Status Change
Year Number Units .~ Year CAGR
(%)
1988 4 920.8 Thousands 1983-84 = +24.1
. 9.1 Per 100 inhabitants :
1990 5101 Subscribers n.a.
0.01 Per 100 inhabitants
1987 9 000.0 Thousands 1980-87 +14.4
v 16.7 Per 100 inhabitants
1988 3076.0 Thousands . n.a.
5.7 Per 100 inhabitants
1988 17842 Billion Turkish Lire 1983-88 +78.4
1988 12544 US$ million 1983-88 +28.8

n.a.: Not available.

Sources: Turkish PTT, ITU, UNESCO, FinTech.

different organisations have become involved with SMATV installations, including
municipal authorities. No accurate figures are available to chart this growth. '

B22.8 Cross-ownership and cross-sectoral service provision

There is no cross-ownership in Turkey except via the Government, but even this is
conducted at an arms-length basis. The PTT has some involvement in the relay of TV
signals through its Ankara satellite earth station and through its BAYKOK and
TRAYKOK international cables. Nevertheless this is rapidly being overtaken by the

proliferation of DBS and SMATYV installations in private hands.

B22.9 Information sources

Datapro Research (1989), ‘‘Turkey: The commercial and regulatory environment’’,
Delran, USA, September, 6 pp. '

General Directorate of Post, Telegraph and Telephone, ‘‘Annua: Report™.
WILLIAMSON, J. (1988), ‘‘Turkey heads into the next decade with a 21st century

telecom system’’, pp. 21-28 in Telephony, 26 December.
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B23. UNITED KINGDOM

(Questionnaire response received on 24 May 1991, and additional comments
on 30 August 1991 and 28 November 1991)

B23.1 Telecommunications network operators

Prior to 1981, the General Post Office (GPO) held a monopoly for the provision of
telecommunications services in the UK. In that year a programme of progressive liberal-
isation was launched which has culminated in the issue of a Government White Paper in
March 1991 which foresees the virtually complete liberalisation of domestic telecommu-
nications networks and services. Even though the UK has followed a progressive path
towards liberalisation, unlike the US, it has now moved further than the US in that
competition is allowed also in the local loop and specifically between telephone compa-
nies and CATV companies. The timetable of liberalisation since the early 1980s has been
as follows: '

— 1981: separation of posts and telecommunications, the creation of British
Telecom (BT), and the liberalisation of some customer premises equipment mar-
kets (CPE market e.g. modems, telex, PABXs) under the 1981 British Telecom-
munications Act.

— 1982: the licensing of Mercury Commumcatlons Ltd. (MCL) to provide across-
the-range competition to BT. This move foreshadowed the official duopoly policy
which continued until 1990.

— 1984: a new telecommunications act which preceded the sale to the public
(privatisation) of 51 per cent of BT, the creation of the Office of Telecommunica-
tions (Oftel) as a non-ministerial government department and regulatory authority
answerable to the Dept. of Trade and Industry (DTI), the creation of a price-cap
mechanism for tariff control and the liberalisation of remaining CPE markets
including the first telephone handset market.

— 1984; the creation of a licence for value-added and data services (VADS) subse-
quently replaced in November 1989 by a new class licence for service providers
which lifts the prohibition of simple resale from all but international lines (this
restriction will also be reviewed as part of the new Act).

— From 1984 onwards: the licensing of mobile service providers for cellular radio,
public mobile radio, telepoint, radiopaging, Personal Communications Networks
(PCN) and other services (see section B23.3 below).

— From 1988 onwards: the progressive liberalisation of satellite services beginning
with the licensing of seven specialised satellite service operators (SSSOs) to
prov1de one-way services, the separation of the regulation of international satellite
services away from British Telecom International and into a new Signatory
Affairs Office (SAO), and ultimately the liberalisation of two-way satellite ser-
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vices with the issue of a class licence for UK and international services not
connected to the public switched network (2 August 1991).

— From 1983 onwards (though in practice only since 1988): the licensing of CATV
companies to offer fixed link telecommunications services (including voice
telephony in conjunction with BT or Mercury). It is likely that the requirement to
work with BT or Mercury will be ended in the new Act, though conversely BT is
to be prevented from providing entertainment TV services over its main network
for at least the next seven years, and possibly longer (see section B23.5 below).

At the time of writing (May 1991) only three companies were licensed to provide
fixed link telecommunications services in the UK: They are: -

— British Telecom, of which the remaining 49 per cent Govt. shareholdmg will be
sold later in 1991;

— Mercury Communications Ltd. now a fully-owned subsidiary of Cable &
Wireless; _

— Kingston Communications (Hull) plc, a licence restricted to the town of Hull.

In addition, broadband cable TV operators could provide telephony services in their
franchise area in conjunction with either BT or Mercury. According to the policy
discussion paper (Green paper) issued in November 1990, ‘‘Competition and Choice:
Telecommunications policy in the 1990s’’, and the policy proposals (White paper) issued
in March 1991, any application to offer fixed link telecommunications services in the UK
will be considered on its merits. The licence will be awarded unless there are specific
reasons not to do so, and will be irrespective of technology. In particular, this means that
the ex1st1ng mobile systems operators can apply for a licence to operate fixed link
services though there are likely to be continuing restrictions on market entry into mobile
services because of spectrum constraints. :

A number of issues are left open in the White Paper and will need to be settled
before the new system can be regarded as operational. One undecided issue is the extent
to which international service provision (including both the creation of infrastructures
and the simple resale of excess capacity on leased lines) will be liberalised. It is likely
that agreements will be made on a bilateral basis according to the granting of reciprocal
access to overseas markets. A second issue which remains to be resolved is the extent to
which carriers other than BT will be required to share the burden of providing or
financing universal service and other community service obligations. Thirdly, the whole
issue of how to negotiate interconnection agreements and prices and how to create
genuinely equal access to public networks still needs to be tackled.

Among the companies which have stated an interest in applying for licences are
British Rail (which already provides wayleaves and network access to Mercury), British
Waterways, British Gas, the Post Office (National Networks) several electricity boards

and water companies, OvVerseas telecommunications service providers (including France
Télécom Transpac, which has acquired the London Underground computer network, and
AT&T which owns the VANS company, ISTEL), commercial satellite providers, and
various CATV companies, joint ventures and other consortia.

Responsibility for licensing telecommunications systems ultimately lies with the
Secretary of State for Trade and Industry under the Telecommunications Act 1984.
Licences are issued, in consultation with the Director General of the Office of Telecom-
munications (OFTEL) who has a statutory duty to advise the Secretary of State on State
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on telecommunications matters, according to whatever policy guidelines are in force at
the time. Systems which use radio will also need to be licensed under the Wireless
Telegraphy Act 1949. Again, the ultimate responsibility for licensing lies with the
Secretary of State for Trade and Industry. The Telecommunications and Posts Division of
the: DTI and OFTEL are responsible for administration of Telecommunications Act
licences and the Radiocommunications Agency deals with Wireless Telegraphy Act
licences.

B23.2 Telecommunications network facilities

Despite the progressive position of the UK in telecommunications liberalisation and
the highly profitable status of its operators, Britain has been a relative latecomer to
network digitisation. There are many reasons for this not least of which are the develop-
ment problems associated with the GPT System (BT and Mercury now also buy Ericsson
AXE and Northern Telecom DMS exchanges amongst others) and the fact that BT has
sometimes found it more profitable to invest in North America and in business services
rather than in its main networks. Problems, especially related to quality of service, came
to a head in 1987. In that year some 60 per cent of BT’s exchange lines were still
connected to electromechanical exchanges (Strowger and Crossbar) while Mercury’s
network was still in a formative stage. Subsequently, BT has done much to improve
quality of service. In March 1991 it had 50 per cent of exchange lines digital and, since
June 1990, 100 per cent of trunk lines are digital. BT has also installed more than
3.5 million kilometres of fibre optic cable in its trunk and junction networks plus a further
150 000 km in the local loop.

Mercury has constructed an all-digital, figure of eight national network with
2 600 km of fibre optics and 2 000 km of microwave links. Mercury also has an
increasing number of direct agreements with foreign PTOs and claims to have around
13 per cent of the UK market for international traffic, though its share of domestic UK
traffic is probably less than 5 per cent.

Kingston Telecommunication’s network is also 100 per cent digital with fibre in the
trunk network and copper in the local loop.

Even though BT is the most profitable of the main international telecommunications
carriers, it has a relatively low level of lines per employee. It is currently undergoing a
major rationalisation and restructuring exercise (Project Sovereign) which should lead to
the loss of 40 000 jobs over three years. Under the new telecommunications environment,
BT will also be much freer to target businesses and to offer special volume tariff
* discounts for larger customers (e.g. Virtual Private Network agreements). Over the last
few years, business lines have been growing by 10 per cent per year whereas residential
lines have grown by only 3 per cent per year. BT will also be able to rebalance its tariffs
to bring them more in line with costs, especially by increasing fixed charges relative to
usage charges.

B23.3 Mobile communications services

Mobile communications services, especially analogue cellular radio, has been one of
the success stories of deregulation in the UK. Under the 1984 telecommunications act,
two cellular radio companies were licenced, both using TACS-900 MHz technology: .
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— Cellnet, 60 per cent owned by BT and 40 per cent owned by Securicor, a security
company. ’

— Vodafone, operated by Racal-Vodafone, a subsidiary of Racal Telecom plc but
with the possibility of an independent stock market listing in the near future.
Racal co-operates with Mercury at present for the fixed link component of its
service though this obligation should be lifted as part of the new telecommunica-
tions environment. '

Both services started in January 1985 and have grown rapidly, partly due to the practice
of selling. ““airtime’’ through accredited retailers who subsidise equipment prices on the
basis of future revenues. In recent years, Vodafone has marginally outstripped Cellnet in
its rate of growth, though there is little real difference between the two in terms of
subscriber prices or national coverage. There are now more than a million subscribers to
cellular radio in the UK. Both companies are nominally committed to introducing digital
services, based around the GSM standard in July 1991, but it is doubtful whether
subscribers will be willing to pay for the pr1v1lege of GSM unless they travel extens1vely
in Europe.

In June 1985, private mobile radio networks (PMR) were licensed to use the
192-208 MHz spectrum previously used for 405-line black and white telev1s1on Two
networks now operate nationally:

— Band Three Radio Ltd;
— GEC National Ltd.

Other companies operate in large cities. There are currently more than 22 000 sub-
scribers to PMR in the UK :

Telepoint is a public telephone service using CT?2 cordless telephone technology. Of
the four consortia chosen to provide Telepoint services in January 1989, Mercury
Callpoint has since decided to discontinue operations and Ferranti Creditphone (now
Libera Telecom) has suspended its service for the time being. Phonepoint is converting
its base stations to use the Common Air Interface (CAI) and BYPS (now owned by
Hutchison Telecommunications UK Ltd) will commence service using the CAIL Subject
to the satisfactory resolution of technical issues, the Telepoint operators may be allowed
to provide Telepoint services direct to the home, a service known as Nelghbourhood
Telepoint. -

In December 1989, it was announced that licences would be awarded to three
companies to offer PCN (personal communications network) services in the 1.7-1.9 GHz
frequency band previously reserved for television. However, the huge sums of money
necessary for the construction of a micro-cell network means that the success of PCN in
the UK is still in doubt. The owners of the three consortia have also changed. In July
1991, licences were awarded to:

— Microtel Communications, formerly a consortium of British Aeospace, Pacific
Telesis, Millicom, Sony and Matra but recently acquired by the Hong-Kong based
Hutchison Telecom (UK) Ltd. '

— Unitel, comprising Northern Telecom (formerly STC), Thorn EMI and US West.
A fourth company, DBP Telekom, has withdrawn. ‘

— Mercury (MCN-Cable and Wireless). Motorola  has w1thdrawn from this
consortium.
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It has also been announced that Mercury and Unitel will collaborate in constructmg a
network infrastructure.

Radiopaging in the UK has been a competitive market since 1983 though BT, which
has offered services since 1972, still has around 85 per cent of the market. There are now
seven radiopaging services in the UK:

— British Telecom Mobile Communications; _ ‘

— Mercury Paging Ltd, a joint venture between Mercury (51 per cent) and Motorola
(49 per cent);

— AirCall Communications Ltd;

Digital Mobile Communications Ltd;

— Inter-City Paging Ltd;

- Racal-Vodapage Ltd; ‘

— Hutchison Paging (UK) Ltd (formerly Millicom).

!

Euromessage Ltd runs a paging system at 466 MHz in the UK. Subscribers can be paged
in areas of continental Europe where compatible systems are in operation.

The Radiocommunications Agency is responsible for allocating. frequency use in the
UK and pubhshes a list of fees.

B23.4 Broadcast TV operators

The story of television broadcasting in the UK is one of progressive increase in
choice for viewers building upon a solid foundation of public broadcasting provided by
the British Broadcasting Corporation (BBC). The BBC is an independent corporation
funded principally by licence fees. The BBC is not permitted to show advertising. The
chronology of broadcasting in the UK is as follows:

— The BBC, established in the 1920s and broadcastlng experimental TV by the late
1930s. A second channel, BBC2, opened in the mid 1960s.

— Independent Television (ITV) established in the late 1950s to provide reg1ona11y—
based commercial television. ITV is administered by the Independent Television
Commission (ITC) which awards franchises to companies to provide program-
ming in 14 regions. The franchises are due for renewal in 1992/93 when ITV as a
whole will be renamed Channel 3. The criteria for franchise awards will be a
complex mix of high financial bids plus a commitment to quality broadcasting.
The new rules for franchise awards have been defined in a new 1991 Broadcast-
ing Act which introduced the concept of a ‘‘franchise auction’’. The closing date
for bids was 15 May 1991.

~ Channel 4 which opened in 1982 and has a mandate to provide programming for
minority interests and/or not covered by the mainstream channels. At present,
Channel 4 is partly subsidised by the ITV cOmpanies but it is due to become
financially independent in 1993. Channel 4 in Wales is provided by the Welsh
Fourth Channel Authority (S4C).

-~ TV-AM, which began broadcasting in 1983 and provxdes nationwide breakfast
television over the ITV network.

— Channel 5 which will be licensed in 1993 to provide terrestrial commercial TV to

70 per cent of the population.
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In addition to the 4 (soon 5) terrestrial channels, there are five UK-oriented satellite
TV channels delivered by British Sky Broadcasting (BSkyB), which was formed in
November 1990 through a merger of Sky Television and British Satellite Broadcasting.
As part of the Broadcasting Act 1990, the Independent Broadcasting Authority (IBA) was
superseded by the Independent Television Commission (ITC) with a broader remit to
regulate commercial TV. The ultimate regulatory authority is the Home Office, though
spectrum issues are handled by the Radiocommunications Agency of the Department of
Trade and Industry (DTI).

B23.5 Video-based services

Broadband cable TV in the UK is relatively underdeveloped with less than
200 000 homes cabled. The process of cable licensing prior to the Broadcasting Act 1990
was handled by the Cable Authority and the DTI. The first licences were awarded in 1983
but initial development was slow. In 1988, interest revived and by July 1990 a total of
135 franchises had been advertised and awarded, covering nearly 70 per cent of the
population.

The operation of a cable system requires two separate licences, under the Telecom-
munications Act 1984 and (prior to 31 December 1990) the Cable and Broadcasting Act
1984. From 1 January 1991 the provisions of the Cable and Broadcasting Act 1984 were
replaced by the Broadcasting Act 1990 but the distinction between the two licences
remains. The Act established the new Independent Television Commission to absorb
most of the functions of the Cable Authority. The licences issued by the Cable Authority
automatically continue in effect for the 15 year term and when they expire licencees will
be able to negotiate the terms on which they obtain a new local delivery franchise to
cover a second 15 year period. At present around 5 000 subscribers are provided with
voice telephony via cable networks. In anticipation of providing joint TV and telephony
services over CATV networks, a number of foreign investors have been attracted into UK
cable consortia, including Pacific Telesis, US West and Bell Canada. The involvement of
these north American telcos in UK cable TV is discussed in more detail in chapter four of
the main report.

At present, BT is prevented from providing entertainment television services over its
main network, though it has in the past had shareholdings in some cable consortia which
were handled through subsidiary companies. The Government’s White Paper lays down
that BT should be barred from conveying CATV signals over its main network for ten
years with the possibility of review after seven. The rationale behind this is that it will
give the nascent CATV industry in the UK the time to establish itself. However this
restriction is controversial and seems to run counter to other pro-competitive measures in
the new Act.

BT has invested over £20m (US$35m) on its R&D programme on the introduction
of fibre in the access network. This has culminated in a technology trial of fibre to the
home/street/desk at Bishop’s Stortford. More than 200 trial customers will be installed by
the end of 1991, receiving integrated telephony and entertainment TV on the same fibre.
Two technologies are being trialled to compare relative merits. These are an active star
approach (Broadband Integrated Distributed Star — BIDS) based on the addition of
telephony to an upgraded system of the type used in the Westminister Cable TV franchise
area, but employing fibre to the home. The second architecture employs the Passive
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Optical Network approach, pioneered internationally by BT. This latter promises to be
the most cost-effective solution for fibre in the access network.

Video-conferencing in the UK has been provided by BT as the ConfraVision service
since 1972 and as the Videostream service since 1985. The latter service is based on
- 2 Mbit/s Megastream lines and allows much more flexibility for users. Video-conferenc-
ing is a competitive market in the UK and studio facilities and international services are
also offered by Oceanics Communications and by Mercury Communications as well as
by BT. BT is participating with other European PTOs in the EVE II video telephony trial.

B23.6 Data broadcasting services

Videotex has been available in the UK since 1980 as the ‘‘Prestel”’ service but
without enjoying the success of Télétel and BTX in France and Germany, though there is
a large number of private videotex systems. In 1987, Prestel was functionally combined
with the Dialcom (Telecom Gold) electronic mail service. In 1990, there were around
110 000 Prestel users of which the business sector was growing fastest.

“Audiotex has generally been much more successful than videotex in the UK. A
number of different generic services are offered: :

— 0800 services, a toll-free telephone;
— 0345 services for which callers pay only a local call charge;
— 0898 premium rate services for recorded messages, chatlines, etc.

In addition, BT now charges subscribers for its directory enquiries service. The provision

~of audiotex services, like videotex, is open to competition. Service providers in the UK
are represented by the ATIEP (Association of Telephone Information and Entertainment
Providers Ltd) industry association which has drawn up a code of practice for the
industry in conjunction with ICSTIS (Independent Committee for the Supervision of
Telephone Information Services).

Teletext services in the UK are provided by each of the main broadcasting compa-
nies including the BBC (Ceefax), ITV (Oracle) and Channel 4 (4-Tel).

Datacasting services are offered by a number of different organisations using a -
variety of different technologies. BBC Enterprises, for instance, offers a datacasting
service over the terrestrial TV network while several of the SSSOs offer satellite data
broadcasting (see below). It is estimated that data broadcasting is a US$100 million
market in the UK and growing rapidly.

B23.7 Specialised satellite services

In 1988, the UK Government announced the licensing of seven specialised satellite
service operators (SSSOs) for the provision of one-way point-to-multipoint services to
VSAT or TVRO terminals in addition to BT and Mercury. They were:

— British Aecrospace;

— Electronic Data Systems;

-— Maxwell Satellite Communications;
— Uplink Ltd.;
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— Satellite Information Services;
— British Satellite Broadcasting (now defunct though a spin-off company, Datavi-
sion, may continue to provide services from the Marco Polo satellite, including
business TV);
— Kingston Communications (Hull) plc.

In addition, the BBC and National Transcommunications Ltd have their own satellite
news gathering licences and National Transcommumcatlons has a satellite broadcasting
licence.

Surprisingly, the company Reuters was unsuccessful in the initial awarding of
licences, but it subsequently acquired the operations of Uplink Ltd. Of the SSSOs, by far
the most advanced is Satellite Information Services which provides horse racing pro-
grammes and betting information to some 10 000 turf accountants in the UK.

In November 1989, the SSSO licences were extended to cover services to. Europe
and to allow re-broadcasting of satellite-derived programmes. The provision of special-
ised services has now been opened up to further competition with the issue of the class
satellite services licence on 2 August 1991. This licence restricts connection to the public
switched network, but subject to that it covers any kind of one-way or two-way service,
UK or international. There is no upper limit on the number of operators under this
licence, but operators must obtain individual clearance for the radio frequencies that
they use.

BT and Mercury are both actively involved in the satellite communications market
with the former offering customers its SatStream service. However, because BT has
traditionally been the UK signatory to the international satellite organisations such as
INTELSAT and EUTELSAT, it has now been encouraged to separate out the functions
which regulate access to international space segments into an arms-length organisation,
the Signatory Affairs Office (SAO). These arrangements are subject to review by Oftel.

Satellite TV broadcasting has grown rapidly in the UK since the late 1980s and there
are now more than 1.5 million satellite dishes installed. The requirement to hold a licence
for a TVRO was abolished in 1989 and local authority planning permission is now
required only for antennae greater than 0.9m, second dishes or SMATYV installations. The
history of satellite TV in the UK has been one of fierce competition, incompatible
standards and, until the present, huge losses. The franchise for the UK’s allocation of
high-power DBS channels was initially awarded to the BBC but when that organisation
- showed no interest, it was awarded (by tender) to the British Satellite Broadcasting (BSB)
consortium in December 1986. BSB chose to operate using the D-MAC standard, which
is an interim technology which antlclpates true HDTV. However, BSB’s service launch
was delayed until April 1990 and in the meantime, Sky Television, owned by Rupert
Murdoch’s News International, began broadcasting four channels, in the PAL format,
using the medium-power ASTRA satellite. Ultimately, in November 1990, a merger was
announced between the two companies to form British Sky Broadcastmg (BSkyB) which
is 50 per cent owned by News International with the remaining 50 per cent held by BSB’s
original backers including Granada, Pearson, Reed International and Chargeurs (France).
In financial terms it was a merger but in management and technology terms a victory for
Sky. BSB’s high power Marco Polo satellite and ‘‘Squarial’’ antennae are now practi-
cally abandoned.

The operators currently licensed to provide satellite broadcast TV services include:
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— BSKyB: 5 channels including 1 pay-TV channel (Sky Movies);
— WHSmith Television: 3 channels;
~ MTV Europe: 1 channel.

A further five operators provide and eight additional channels.

B23.8 Cross-ownership and cross-sectoral service provision

The level of cross-ownership in the UK is increasing in significance. The major
example is the ownership by North American telcos of many of the small but growing
UK CATYV companies. There are specific restrictions however on the ownership of Radio
Authority or ITC licences from controlling the companies which own licences. In particu-
lar, no PTO with an annual turnover in excess of £2.56bn (US$3.66bn) may hold a C3,
C5, national radio or domestic satellite licence. Other organisations which are barred
from control include local government, political or religious bodies, advertising agencies,
newspaper proprietors (20 per cent limit) or interests controlled from outside the EC.

Much more significant than cross-ownership is the level of cross-sectoral service
provision and here there are many more examples:

— the cross-provision of CATV and telephony by cable TV companies;

— the cross-provision of satellite TV and data broadcasting by the SSSOs;

~ the cross-provision of over-the-air TV transmission and datacasting, and possibly
in the future an involvement in mobile communications services, by the transmis-
sion subsidiary of the BBC, and by the soon-to-be privatised transmission arm of
the IBA, National Transcommunications Ltd; '

— individual companies involved in both telecommunications services and televi-

~ sion: e.g. Reuters, Datavision, Maxwell Communications Corporation;

— participation by BT in the provision of business TV services, delivered principally
by satellite;

— potential new market entrants in the two sectors.

However, in the crucial area of conveyance of entertainment TV signals by the main
public telecommunications operator, BT is barred from doing this for at least the next
seven years. In this respect, the UK is out of line with most of the rest of Europe and
closer to Japan and the US which place similar restrictions on their carriers.

In 1986, the Peacock Committee report on the financing of the BBC noted that
allowing BT to enter the CATV market would be an opportune way to allow the co-
financing of fibre optic investment in the local loop from TV and telephony signals. In
particular the Peacock Committee foresaw that a star-configured public network for
CATV would enable the growth of interactive forms of television broadcasting, notably
pay TV and video-on-demand, which would provide a long-term alternative to raising the
licence fee or introducing advertising. At the time of the Committee’s report, UK CATV
was exhibiting very sluggish growth. It has subsequently been revived by the availability
of more satellite channels and the attraction of inward investment from North American
telcos and CATV companies.

The Government appears to have rejected the arguments for allowing BT to convey
CATV, following the recommendations of the MacDonald inquiry into broadband com-
munications in the UK (1988) and the DTI/OFTEL Green paper (1990). The rationale
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appears to be that to allow BT to enter the CATV market would reduce the level of
competition and would enlarge BT’s dominant position. BT, for its part, has made no
secret of the fact that it intends to make a US$1 billion market by the mid-1990s from
video and image-based communications, and that it considers the seven/ten-year bar to be
a major constraint on the development of its business.

It is argued by some that if BT can invest in CATYV, this would deter other investors
and slow down the development of the CATV market. This is not consistent with the
experience of other countries (e.g. Sweden, Denmark, Germany) which have allowed
their PTOs to compete in CATV markets and have experienced much higher rates of
growth of penetration than the UK, where a significant number of franchise holders still
haven’t begun operations.

Secondly, it is argued that BT would enter the CATV market simply by buying up
existing franchises rather than by investing itself. If this is a real fear then it could be
prevented through competition law restrictions on BT rather than by technical restric-

Figure B23. Network dimensions and service revenues in the United Kingdom

Status ' Change
Year ~ Number Units Year CAGR
(%)

Telephone mainlines -1990 25 363 Thousands 1985-90 +3.9

Penetration rate s 444 Per 100 inhabitants
Cellular radio _ 1991 1 150.0 Thousands 1988-91 +32.0

Penetration rate ' 2.02 Per 100 inhabitants :
TV receivers : 1987 24 650.0 Thousands : 1980-87 +1.2

Penetration rate 48.2 Per 100 inhabitants '
VCRs 1991 14 000.0 Thousands n.a.

Penetration rate 244 Per 100 inhabitants
CATYV households : 1991 572.0 Thousand households | 1987-91 +31.0

. : Of which: 26 per cent are
broadband.

Penetration rate 28 Per 100 households

CATV access 1991 2 685.0 " Thousand households n.a.
. Of which: 31 per cent are
broadband.
Penetration rate 13.0 - Per 100 households
Take-up rate - 213 Per 100 households with
: access »

Telecommunications 3/1991 12 721.0 £ million , 1985-90 +10.7

revenues 3/1991 22 427.7 US$ million - '1985-90 +20.1
Broadcast TV revenues 1986 17212 £ million n.a.

1986 2374.1 US$ million na.

n.a.: Not avallable )
Sources: DTI, BT, C&W, ngston Communications, Logica (1987) Renaud (1990), Kagan World Media (1991), UNESCO,
ITU.
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tions. Finally, it is believed that to encourage CATV franchises to provide joint telephony
and TV would be a way of introducing competition into the local loop, one of the few
remaining areas in which BT has a de facto monopoly. Nevertheless this obscures the fact
that competition in the local loop is much more real from mobile communications
(one million subscribers) than from CATV/telephony subscribers (1 500 subscribers). If
the goal of barring BT from providing CATV is actually to encourage competition in
telephony, then there would appear to be much better ways to do so than this indirect way
which harms the CATV market without creating true competition in local telephony.

In short, therefore, the seven/ten-year ban on BT from conveying entertainment TV
over its main network seems ill-considered. If anything, there is a need to introduce more
. competition into CATV, where franchises are too often viewed as dormant investments,
rather than into local telephony. To allow BT to upgrade its existing network to provide
pay TV or video-on-demand would be an excellent way of generating geographical and
technical competition in CATV.

B23.9 Infqrmation sources

The principal source of information is the UK response to the OECD questionnaire
delivered on 24 May 1991 by Mr. Peter Doogan of the International Telecommunications
Branch of the Telecommunications and its Branch of the UK Dept. of Trade and Industry
(DTI) with additional comments forwarded on 30 August 1991 and 28 November 1991.

Additional information from:

BRENNER, S. (1991), ‘‘Competition policy and a changing broadcast industry’’, unpub-
lished OECD research paper, 69 pp.-

British Telecom (Annual), ‘‘Report and accounts’’.

British Telecom (not dated), ‘‘The Bishop’s Stortford Fibre Trials’’, promotional litera-
ture, 6 pp.

Cable & Wireless plc (Annual), ‘‘Report and accounts’’.

Datapro Research (1990), ‘‘Unitéd Kingdom: The commercial and regulatory environ-
ment’’, Delran, USA, 17 pp., December.

Kingston Communications, ‘‘Annual report and accounts’”.

KNIGHT, G.P. (1990), ‘‘Convergence of broadcasting and telecommunications: The
integration of telephony and cable TV in the UK’’, unpublished paper delivered at
the Third Special Session of the ICCP Committee on Telecommunications Policy,
OECD, 28-30 November.

MULGAN, Geoffrey J. (1990), ‘“‘Monograph on the convergence of telecommunications
and broadcasting in the UK”’, unpublished manuscript, Centre for Communications
and Information Studies, Polytechnic of Central London, 30 pp.

For other sources of information, please see sections B2.9 and B3.9.
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B24. UNITED STATES

(Comments received from US Government on 30 August 1991
and 2 December 1991)

B24.1 Telecommunications network operators

The provision of telecommunications services in the United States differs from the
- provision of such services in Europe. In the United States, telecommunications services
have always been provided by private companies and, in recent years, have been pro-
vided in an increasingly competitive market environment. One of the three major long
distance companies, and the oldest, is American Telephone and Telegraph Company
(AT&T), which was incorporated in 1885. Until the late 1950s, AT&T had a virtual -
monopoly over the provision of telecommunications services. In 1959, the Federal Com-
~ munications Commission (FCC), which was established in 1934, authorised the first steps
towards competition by allocating spectrum for private point-to-point microwave net-
works. Further FCC moves toward open entry came in 1968 (Carterphone decision),

which allowed terminal equipment to be electromcally coupled with the pubhc-sw1tched
network; 1971 (specialised common carrier decision), allowing competitive provision of
private line services; 1972 (Open Skies), authorising domestic satellite common carriers;

1975/76, adoption of the terminal equipment registration programme (manufacturers’

self-certlﬁcatlon), 1978 (Execunet Federal Court decision), which permitted specialised -
common carriers (e.g. MCI) to provide inter-city switched services; and the 1980 IMTS/
WATS decision, which required facilities-based carriers to allow resale and shared use of
domestic switched network services. In 1985, the FCC authorised private submarine
cables and international separate satellite systems.

In addition to these decisions fostering competition in existing and new markets, the
FCC, in a series of decisions, streamlined regulation in markets that were subject to
competition. In 1980, the FCC fully deregulated customer premise equipment (CPE)
markets and enhanced services. Dunng the 1980-84 period, the FCC eliminated rate and
entry regulation for domestic carriers lacking market power, and in 1985, the FCC .
streamlined regulation of international common carriers without market power.

On May 9, 1991, the FCC proposed (in a Notice of Inquiry on Proposed Rule
Making) to remove barriers to inter-state access competition by allowing independent
providers to connect their facilities to those of local exchange carriers (LECs) at LEC
central offices to provide inter-state special access. This change would result in further
unbundling of LEC special access services, and would allow greater opportunities for the
competitive provision of inter-state special access. Inter-state access consists of the
delivery by a caller’s local telephone company of an originating inter-state telephone call
to the facilities of an interstate long distance carrier, with the completion of the call by a
second local telephone company from the long distance carrier to the called party. These
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changes have been made possible by the rapid advance of fibre optic technology, which
significantly increases capacity and sharply reduces per-circuit costs. While the LEC:s still
provide the vast majority of inter-state access services, fibre-based carriers now offer
access services to large business customers in the central business districts of many major
cities.

The major change to the US telecommunications environment was the structural
change to AT&T in 1984. This resulted from an anti-trust case brought before a US
Federal District Court in 1974 by the US Department of Justice, claiming anti-competi-
tive conduct by AT&T. The case was settled in 1982, when AT&T agreed to divest itself
of its local exchange carrier affiliates; 22 Bell Operating Companies (BOCs), subse-
quently reorganised into seven Regional Holding Companies (RHCs). The AT&T Con-
sent Decree (also known as the ‘“Modification of Final Judgment’’ or *‘MFI”’), approved
by the court, became effective on 1 January 1984. This freed AT&T to take a more active
part in non-common carrier markets, such. as computers, including both services and
equipment. It also placed line-of-business restrictions on the divested Bell companies.

In addition to AT&T, the major carriers in the US market are:

— Local Exchange Carriers (LECs) consisting of the Bell Companies plus other
independent telephone companies. The Regional Bell Holding Companies are:

Ameritech;

Bell Atlantic;

Bell South;

NYNEX;

Pacific Telesis;

Southwestern Bell;

US West.

— Independent or non RBOC LECs include GTE Corporation (recently merged with
Contel), and Rochester Telephone.

— Interexchange Carriers (IXCs) which provide long distance and international
services. The major IXC is AT&T which still holds around 63 per cent of the
market, down from more than 90 per cent ten years ago. Other IXCs include MCI,
US Sprint, Allnet and Metromedia/ITT.

Under the AT&T Consent Decree the Bell Operating Companies (BOCs) may only
provide service within defined Local Access and Transport Areas (LATAs). IXCs pro-
vide services between LATAs. IXCs pay LECs access charges for originating and
terminating calls within the exchange area. Under the terms of the AT&T Consent
Decree, all central telephone exchanges of the BOCs which service at least 10 000 access
lines must offer exchange access that is equal in type and quality to all IXCs. Smaller,
independent LECs may voluntarily provide equal access, but are not legally required to
do so until they have received a request from an IXC for equal access. After receiving the
request, the independent LEC has three years to implement equal access in its exchanges.
Where equal access has not been implemented, competitive IXCs are given a 55 per cent
discount relative to AT&T, allowing them to offer lower call charges. Equal access is
now available for 97.2 per cent of RBOC lines, 86.5 per cent of lines operated by large
independent LECs, and 35.5 per cent of other independent LECs.
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Telephone companies are subject to different levels of control:

— state Public Utility Commissions (PUCs) which regulate local calls plus intra-
state long distance traffic;

— the FCC which regulates inter-state services;

— additionally, with respect to the BOCs the AT&T Consent Decree, which is
administered by a US district court judge, complicates federal and state regula-
tion, although it is not, strictly speaking, a part of that regulatory system.

Until 1989 rate of return regulation, which sets an acceptable level of profitability
for carriers, was the principal method used to control prices at the federal level and in
most states. However, both states and Federal regulators are increasingly moving towards
price cap regulation of carriers, beginning with AT&T, the RHCs and GTE. The FCC
adopted price caps in 1989; a number of states did so earlier.

B24.2 Telecommunications network facilities

The foundation for the technical sophistication of the US network is the Bell
Laboratories, founded in 1925. At the time of the divestiture it had around
25 000 employees. In response to the divestiture, two new R&D organisations were
created:

— AT&T Bell Labs;
— Bell Communications Research (Bellcore), serving the regional Bell holding
‘companies.

With the break-up of AT&T, some of the technical homogeneity of the Bell system
was lost. LECs and IXCs continue to work together through voluntary associations,
nevertheless carriers have followed different paths towards network modernisation. In
particular, some have followed ISDN-based strategies whereas others have preferred to
encourage private intelligent networks. The growing disparities between the regional
networks are more evident in network management and associated control software than
in hardware interfaces. For instance Bell Atlantic now has 75 per cent of its access lines
served by signalling system No. 7 whereas for US West the figure is just 2 per cent.

Research conducted by Telephony/Market Research shows that spending on local
network investment in 1990 was just over $20 billion while inter-exchange carriers spent
a further $4 billion. An increasing percentage of this is being spent on fibre optics (6 per
cent of the projected total for local exchange companies in 1991). To take one example, -
Bell Atlantic intends to lay288 000 km of fibre during 1991 bringing its total by the end.
of the year to just over one million kilometres. By the end of 1991, Bell Atlantic hopes to
have just over 50 per cent of its lines digitised. For the local exchange carriers as a whole,
the FCC estimates that around 40 per cent of access lines in mid-1990 were digital

‘though the figure for the mdependent telephone companies is generally higher than for
the Bell operating companies.

v All of the Bell operating companies and several of the independents are engaged in
pilot programmes for fibre to the home/desktop. Some of these are detailed in Figure 2.4
in the main report. Studies estimate that around 10 per cent of feeder loops are now based
around fibre (fibre to the curb). However, apart from the pilot programmes, there is
virtually no fibre in local distribution networks (the last rmle) This situation will change
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marginally as new access lines are added. However, many telephone companies argue
that a substantial recabling of the local loop would only take place if they were enabled to
act as a distribution network for entertainment TV services (‘‘video dial tone’’).

B24.3 Mobile communications services

B24.3.1 Market structure

Cellular communications services in the US have grown rapidly in the context of a
competitive market structure under the regulation of the FCC. Cellular franchises are
defined according to the Standard Metropolitan Statistical Areas (SMSAs) used in the
1980 census (large metropolitan areas, small metropolitan areas, less densely populated.
areas and rural areas). Two carriers are licensed in each area, with an allocation of
25 MHz each. One is generally the local telephone company while the other is a
competitor. According to the FCC, there are some 1 232 separate cellular radio systems
operation.

According to market estimates from Northern Business Information/Datapro, there
were just over 5 million cellular radio subscribers at the end of 1990 of which the Bell
operating company cellular subsidiaries (Ameritech Mobile, Bell Atlantic Mobile, Bell-
South Mobility, NYNEX Mobile, Pactel Cellular, SW Bell Mobile and US West Cellu-
lar) accounted for 56 per cent of the market. Other leading players include McCaw
Cellular Communications, which has 14 per cent of the market, and a newly merged
operator GTE Mobile Net/Contel Cellular.

America is also fertile ground for other mobile technologies. There are a number of
CT-2 (telepoint) trials in operation including Cellular 21 in the New York area. Other
companies which are experimenting with PCN networks include Millicom in Houston
and Orlando, Florida, and other companies in Washington D.C., Deerfield Beach, Florida,
Ithaca, NY and Chicago.

Radiopaging in the US is a highly competitive market and is provided on a local,
regional and national basis.

B24.3.2 Spectrum management policies

The FCC has handled the allocation of frequencies and the assignment of licences
for commercial use in cases where there are mutually exclusive applications. Two main
mechanisms are available. The first is based on public comparative hearings while the
second is based on a lottery. For the larger markets, cellular telephone franchises were
awarded in a comparative process; lotteries have been used for smaller markets. A vibrant
market exists in the often highly profitable resale of winning franchises. The FCC is
constrained in its ability to raise money by selling, renting or auctioning spectrum rights
because the spectrum is viewed as ‘‘a public resource’’. Consequently, the FCC has
gained virtually nothing from the estimated US$46-80 billion of franchises which have
been given away in lotteries and comparative hearings.

There is considerable pressure for change in the allocation of frequency, and the
National Telecommunications and Information Administration (NTIA) of the US Depart-
ment of Commerce published a major report on spectrum management policies in Febru-
ary 1991. It argues that there should be ‘‘a greater reliance on market principles in
distributing spectrum... through a competitive bidding process’’ (NTIA, 1991q, p. 1).
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‘The report specifically proposed using competitive bidding for the US government’s
initial distribution of spectrum to users, and proposed the use of market principles in
subsequent private transfers among users. While preferring this market-based approach,
NTIA also stated its intention to explore various spectrum fee proposals that could apply
when spectrum management objectives cannot be achieved through the market.

The NTIA report also examined various other issues regarding US spectrum man-
agement. These included improvements to the processes by which NTIA and the FCC
manage the limited spectrum resource, and methods of adding flexibility to the block
allocation system through technical standards or by increasing flexibility granted to users.
In addition, the report analysed engineering aspects of increasing spectrum efficiency and
conservation, and the importance of planning and forecasting.

Consistent with the recommendations of the NTIA report, the US Government has
proposed legislation in Congress to give the FCC authority to use competitive bidding in
the grant of spectrum licenses. The proposal is limited in the following respects:

- — It would be used to assign licences to competing applicants, and not allocate
spectrum for particular uses. Successful competitive bidding would serve as an
initial condition to obtaining a licence, and would not change the duration or other
terms or conditions of the licence or give the winning bidders any new rights in
spectrum.

— Competitive bidding would apply only to new licences, and not to incumbents or
renewals.

— Some ‘‘public interest’’ uses, such as public safety or non-commercial broadcast-
ing, would be exempt from competitive bidding. :

The NTIA study did not specifically address the effects of a competitive bidding
system on frequency segments of the geostationary orbit, although an assignment system
as described above would not necessarily be inconsistent with international conventions.
Further analysis would be needed to address the domestic and international consequences
of applying competitive bidding to this area.

B24.4 Broadcast TV operatdrs

There are three main over-the-air TV networks operating in the US: NBC, CBS and
ABC. Around 700 of the approximately 1 100 commercial TV stations which exist in the
US have affiliate relationships with one of the three. However, the networks’ traditional
dominance in the TV market is diminishing in the face of competition from a number of

“sources and their share of US viewing has fallen to 60 per cent and below:

— There are (as of 1990) 380 independent TV stations in the US, a number which
has grown three-fold over the last decade. Independent TV stations had a 19 per
cent share of the US viewing market in 1989-90. ,

— A large number of the independent TV stations are affiliated with the Fox
Broadcasting network of Rupert Murdoch’s News International. Fox has set out to
become a fourth national network and, through its ownership of the 20th Century
Fox film studios and tie-ins with local TV and cable TV stations and listings
magazines, is well on its way to becoming so.

— There are 340 educational TV stations, most of which are affiliated to the Public
Broadcastmg System (PBS) PBS channels took 3 per cent of the viewing market
in 1988. :
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— Low power TV (LPTV) and the multichannel multipoint distribution service
(MMDS) have been permitted nationwide since 1980 by the FCC.

— There is growing competition from cable TV and, to a lesser extent, from satellite
TV (see below).

Broadcasting in the US is regulated by the FCC.

B24.5 Video-based services

Cable TV systems in the US first developed as a mechanism for re-broadcasting
over-the-air TV channels. Consequently, they were initially regarded as an ancillary
service to traditional broadcasting. The growth of satellite-delivered programming during
the 1970s changed all this. In particular, in 1972 the FCC opened market entry for the
provision of domestic satellite capacity; in 1976 authorised the resale of satellite commu-
nications services and transponder capacity; and in 1978 liberalised the market for
satellite earth stations. The effect of these changes was to enable satellite re-broadcast of
distant channels.

The 1984 Cable Act represented a landmark in codifying the national policy for
cable TV, including establishing a framework for the franchising process, removing rate
regulation from most firms and codifying FCC rules on cross-ownership. Cable TV has
flourished and there are now more than 50 million households subscribing to basic cable
TV (i.e. not pay-TV channels) and a further 30 million homes passed by cable.

The major cable TV channels, measured in terms of the number of subscribers
include the ESPN entertainment and sports network (which began in 1979) the CNN
news network (1980), Nickelodeon childrens’ programming (1979) and MTV music
programming (1981). In 1990, the main US Multiple System Operators (MSOs) were
TCI Tele-Communications Inc. (11.8 million subscribers), Time Warner (6.2m), Comcast
Cable (4.8m) and Continental Cablevision (2.6m). Total US cable revenues in 1990 were
estimated to be US$17.9 billion of which 56 per cent came from basic service, 29 per
cent from pay services and 14 per cent from advertising. These revenue estimates include
- pay-per-view, expanded basic, home shopping, installation fees and other revenue

sources. :

Video-conferencing services are provided by around 12 service vendors in the US,
though the use of the service has grown rapidly in recent months following the availabil-
ity of low cost terminals, cheaper tariffs and restrictions on business travel during the
Gulf Crisis. One of the major services is The Meeting Channel provided by US Sprint
since 1984 which serves 250 public studios and 500 private studios. At the start of 1990,
it was estimated that there were around 2 000 systems in the US as a whole.

B24.6 Data broadcasting services

America has not proved to be a profitable market for videotex systems. Despite the
fact that the market is open and that many ventures have been initiated including Knight-
Ridder’s Videotron and Times Mirror’s Gateway, none of these has been successful to -
date. The emphasis is now shifting away from the NAPLPS standard towards simple
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scrolled ASCII transmission. One of the latest projects to be established is the joint IBM/
Sears service, Prodigy, which was launched in late 1990. The Prodigy service has a
ready- -made customer base in Sears’ mail order customers, but even so the potential of the
service remains unproven. Most videotex services remain closer to database retrieval (e.g.
Compuserve, Dow Jones) rather than a truly interactive service.

By contrast, audiotex in the US is a very big business with revenues. of US$600 mil-

lion per year just for the ‘“900°" services, or pay-per-use rate telephony services. AT&T
~for instance offers a service called Dial-It which is used for a number of functions
including recorded information services and straw poll voting. Tollfree, or ‘800’ ser-
vices, provide a further $5 billion in revenues and have grown rapidly over recent years.
800 services are offered by most of the inter-exchange carriers with minor variations
according to client sector. ”

Because of the size of the US market, other one-way data broadcasting services have
developed mainly through satellite applications. The VSAT market in America was
liberalised in the late 1970s. The density of VSATs in North America is several times that
in Europe. .

B24.7 Specialised satellite services

Domestic US satellite service provision was liberalised in the early 1970s and
satellite systems separate from INTELSAT were first authorised in 1985. However,
access to the international space segment of INTELSAT and INMARSAT remains a .
monopoly in the hands of COMSAT which is.the US signatory. COMSAT functions as a
~ carriers’ carrier in distributing circuits to other companies. Some satellite telecommunica-
tions services are being provided by private satellite systems such as PanAmSat and, in
the future by Columbia and Orion. However, such systems are not currently allowed to
interconnect with the public switched network.

Satellite TV offered through direct broadcast has not thnved in the US, though
satellite is used extensively for programme distribution to cable operators and indepen-
dent TV stations. Satellite TV is widely viewed in the US as an economically marginal
service suitable for remote locations without cable TV (less than 15 per cent of house-
holds nationwide). In fact, Sky Cable, a joint venture between News Corp., NBC, Hughes
Communications, and Cablevision Systems Corp, folded in 1991. Nevertheless, the
potential for satellite TV still remains. Up to 150 channels could be delivered by a high
power satellite to relatively small dishes which would be competitive with the
30-50 channels delivered on traditional cable systems. Satellite may also be a superior
medium for the delivery of pay TV and pay-per-view or for channels in non-English
languages. Satellite television would complement the FCC’s original policy of supporting
localism in broadcasting because it could encourage more niche marketing of specialist
programming to suit individual neighbourhoods.

B24.8 Cross-ownership and cross-sectoral service provision

~ As compared to other OECD countries, the United States has retained certain
policies on cross-ownership and cross-sectoral service provision, despite recent moves
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toward deregulation. Indeed, some US companies are allowed to do far more abroad than
they can in their home markets. One example of this is the involvement of the US telcos
in the ownership of European CATV companies in the UK, France and elsewhere. US
telcos are generally not permitted to control CATV companies in the telco’s local service
areas. Equally, US CATV companies are not allowed in many states to provide both
CATYV and local telephony services as they do in the UK, although more and more states
are permitting competition by CATV firms and other providers.

The roots of the US policy of structural separation of telecommunications and
broadcasting activities go back to the 1940s and 1950s when telephone companies agreed
to lease space on telephony company poles at relatively low prices. Later Bell system
operating companies started building systems on behalf of CATV companies and then
leasing them back (channel service). However, as the CATV companies grew in strength
they preferred to build and operate their own infrastructures, leading to disputes over the
level of fees they should pay for sharing poles and trenches with the telcos. In 1967, the
FCC began investigating the issue of leasing arrangements and adapted rules in 1970
prohibiting telephone companies from directly or indirectly prov1d1ng cable service in
their telephone franchise areas.

As a consequence of the 1984. Cable Act and FCC rules, the level of cross-
ownership of telco and CATV interests in the US is very limited:

— There is some limited cross-ownership by communications companies. Athough
FCC rules prohibit broadcast stations from owning CATV systems in their local
market areas, for the most part CATV companies have ownership interests in
broadcasting stations, programme makers and newspapers rather than telecommu-
nications companies. However, there are a number of exceptions to this general
rule: for instance Comcast operates cellular radio systems and Cox has a licence
for Personal Communications Services (PCS) as well as a minority shareholding
in Teleport Communications;

— There are a small number of pilot projects or joint ventures between CATV
companies for the provision of advanced interactive services, for instance
between Bell Atlantic and Helicom, GTE and Apollo Cablevision, BellSouth and
Heathrow Florida Cable System.

In most areas, cable TV systems remain as de facto geographical monopolies for the
delivery of multi-channel television service despite court decisions which have chal-
lenged the protection given to individual franchises. There are relatively few (under 75)
directly competitive systems currently in operation. The locations where competing cable
systems exist include Allentown PA and Orange County, Florida where CCF Cablevi-
sion Inc., and Telesat are all in competition.

Telco strategies concerning entry into the CATV market vary. A minority of telcos
believe that they can generate sufficient revenues to justify deployment of video distribu-
tion facilities by simply leasing capacity to unaffiliated programmers on a common
carrier basis. Other telcos believe they will need to develop their own programming or
perhaps form joint ventures with existing video programmers or CATV systems. Still
other telcos are seeking to enter the market in a way is qualitatively different from
existing CATV companies, for instance by offering video-on-demand, pay-per-view,
interactive services and a much higher channel availability. A number of current fibre-to-
the-home projects are intended to test the viability of these services alongside more
conventional telecommunications offerings. For their part, CATV companies are also

244



Figure B24. Network dimensions and service revenues in the United States

. Status Change
' i CAGR
Year Number Units Year %)
Telephone mainlines - 1989 1215070  Thousands 1984-89  +4.2
Penetration rate : 493 Per 100 inhabitants
Cellular radio _ 1991 50514 Thousands ’ 1989-91 +39.4
Penetration rate - 2.05 Per 100 inhabitants ‘
TV receivers 1991 1932000  Thousands 1984-91 +3.4
Penetration rate 77.7 Per 100 inhabitants
VCRs v 1991 63 917.0 Thousands ' n.a.
Penetration rate . 25.7 Per 100 inhabitants :
Cable TV 1991 56 100.0 Thousand households 1986-91 +6.8
Penetration rate 60.3 Per 100 TV households
Take-up rate 61.0 Per 100 households passed -
' 95.0 Per cent of households are
passed -
Telecommunications ‘
revenues’ 1990 162 660.0 US$ million 1985-90 +7.7

n.a.: Not available. .
Sources: FCC, ITU, National Cable TV Association, UNESCO, Datapro, Statistics Office, NCTA, TV Bureau of Advertising,
Dept. of Commerce Intl. Trade Administration.

gearing up to providing a higher quality of service through technically sophisticated
networks. For instance, in March 1991, Time-Warner announced its intention to build a
state-of-the-art 150-channel interactive video system in Queens, New York in co-opera-
tion with telecommunications companies. The system, which will be fibre-based, should
be capable of delivering CATV, video-on-demand and HDTV. It may also be upgraded
to provide some telephony services through PCN-type services or community telepoint.

B24.9 Information sources

This chapter is based on comments on 30 August 1991 and 2 December 1991 sent
by Ms Helen Shaw of the Division of International Telecommunications Policy, NTIA
containing analysis from the Office of Policy Analysis and Development (OPAD) of the
NTIA and from the FCC.

Additional information from:

BRENNER, S.R. (1991), ‘““Competition policy and a changlng broadcast 1ndustry”,
unpublished OECD research paper, 69 pp.

CUNARD, J.P. (1991), ‘‘The transition from monopoly services to competmon The
~experience of the United States’, paper delivered at the OECD/Netherlands Policy
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dialogue on telecommunications development in eastern and central European coun-
tries, 22-24 April, The Hague.

CRANDALL, R.W. (1991), ““After the Break-up’’, The Brookings Institution, Washing-
ton D.C., 174 pp.

Datapro Research (1990), ‘‘United States: The commercial and regulatory environment’’
Delran, USA, November, 22 pp.

Economics & Technology Inc. (1990), ‘“The telecommunications infrastructure in per-
spective’’, paper prepared for the Consumer Federation of America and the Interna-
tional Communications Associations, Boston, 43 pp.

EGAN, B.L. (1990), ‘‘Investment in telecommunications: The USA’’, paper delivered at
Analysys Seminar on Network Investment, Cambridge, September, 27 pp.

- FCC (Annual), *‘Statistics of Communications Common Carriers’’, Washington.

FCC (1990), Ruling on ‘‘Competition, rate deregulation, and the Commission’s Policies
relating to the provision of Cable TV service’’, Docket No. 89-600, 100 pages plus
appendices, released 31 July.

LEVIN, S.L. and MEISEL, J.B. (1990) ‘‘Cable TV and telecommunications: Theory,
evidence and policy’’, unpublished paper delivered at 18th Annual Telecommunica-
tions Policy Research Conference, Airlie, Virginia, September-October, 22 pp.

National Cable TV Association (1990), ‘‘Cable TV developments’’, Washington, 17 pp.

National Telecommunications and Information Administration (1991a), “‘US Spectrum
management policy: Agenda for the future’’, US Dept. of Commerce, Washington,
183 pp. plus appendices (NTIA Special Pub. 91, 23 February 1991).

National Telecommunications and Information Administration (1991b), ‘‘Telecommuni-
cations in the Age of Information’’, US Dept. of Commerce, Washington, 316 pp.
plus appendices (NTIA Special Pub. 91-26, October 1991).

NEWELL, R.P. (1990), ‘‘Can PCNs land safely in the US?”’, pp. 36-40 in Telephony,
1 October.

PEPPER, R.M. (1988), ‘‘Through the looking glass: Integrated broadband networks,
regulatory policies and institutional change’’, OPP Working Paper No. 24,
Washington DC, 106 pp. v

- WALLGREN, A. (1988), ‘“Video program distribution and Cable TV: Current policy
issues and recommendations’’, NTIA, US Department of Commerce, Washington
D.C., 124 pp. + appendices.

WILSON, C. and IRAN, C. (1990) “‘LEC’s flatten spending, feast on fiber’’, pp. 30-42 in
Telephony, 12 December.

Other information was supplied by PTO annual reports and sources listed in sections
B1.9 and B4.9. :
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Figure C1. Major telecommunications network operators

Australia

Austria

Belgium

Canada

Denmark

Finland

France

Germany
Greece
Iceland
Ireland
Italy

" Japan

Luxembourg

Netherlands

New Zealand

Norway

Portugal

Operator(s)

Status

Control of PSTN

Telecom Australia/OTC
AUSSAT

OPT
Radio Austria
RTT (BELGACOM)

Telecom Canada

Other carriers incl. Unitel
Teleglobe (intl.)

TeleDanmark

4 regional operating
companies
Telecom Denmark

55 local concessions

4 Jong-distance concessions

France Télécom plus
subsidiaries

DBP Telekom
OTE

P&T administration
Telecom Eireann

SIP (local/long distance)
Italcable (intl.)
Telespazio (satellite)

-‘ASST (long distance)

DCST (some intl. telex)

DCSR (some mobile)

NTT (domestic)
64 other Type I carriers
KDD, ITJ, IDC (intl.)

P&T administration

PTT Telecom
Netherlands

Telecom New Zealand Ltd.
Clear Communications
Ltd. plus others

Norwegian Telecom

Telecom Portugal
TLP (regional)
CPRM (some intl.)

Govt. Business Enterprise
Privatised by 31 Dec. 1991

State-owned
Licensee for some
international telex

State-owned

Private/provincial
ownership

Private

Subsidiary of Memotec

51% state-owned holding
companies
Private/public

State enterprise

Private/municipal
ownership
Private/public

State-owned

State-owned
State-owned
State-owned
State-owned

61.4% state-owned
49.3% state-owned
100% state-owned
100% state-owned
100% state-owned
100% state-owned

66.2% state-owned

~ Private

Private
State-owned

State-owned

Privatised in Sept. 1990
Private

State-owned

State-owned
Privatised by 31 Dec. 91
Private/Public

Duopoly as from 1 July
1991 :

Monopoly

Monopoly

Limited geographical
competition.

Geographically divided
with limited competition

Geographically divided
with limited competition

Monopoly

Monopoly
Monopoly
Monopoly

- Monopoly

Geographically and
functionally divided
monopoly

Open competition

Monopoly

Monopoly

Open competition

Monopoly

Geographically divided
monopoly
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Figure C1. Major telecommunications network operators (cont’d)

Spain
Sweden

Switzerland
Turkey |

United
Kingdom

USA Local
Exchange
Carriers

USA Inter-
exchange
Carriers

Operator(s)

Status

Control of PSTN

Telefénica .
DCST (some intl, telex)

Televerket
Tele2

Swiss PTT

General Directorate of PI‘T

British Telecom
Mercury plus others

Regional Bell holding"
companies:
Ameritech
Bell Atlantic
Bell South
NYNEX
Pacific Telesis
Southwestern Bell
US West

Plus independents

AT&T, MCI
US Sprint
GTE/Cantel
Plus others

Private (30% state-owned)
State-owned '

Privatised in 19927
Private

State-owned
State Economic Enterprise

Privatised in 1984
Private public/private

Private

Private

Monopoly
Open competition

. Monopoly
Monopoly

Duopoly; soon to be open
competition

Competition in some States

-Open competition

Note: For more information, see country chapters in Part B of the Annex.
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Figure C2. Status of telecommunications operators and regulatory bodies

Australia

Austria
Belgium

Canada
(Telecom
Canada)
(Teleglobe)

Denmark

Finland

France

Germany

Greece

Iceland

Ireland
Italy

Japan
Luxembourg

Netherlands

New Zealand

Norway

Corporatisation of
main operator?

Privatisation of
main operator

Regulatory bodies

(TAJOTC) 1975
(AUSSAT) 1990

No

1990

Always
1950
1987

1987

1986/1990

1989

1942

No

1984

na.

1952
1992
1989

1987

1990

No
AUSSAT by 31
Dec. 1991

No

No

Always

1987

Effectively from 1
March ’92

n.a.

No

No

No

No

No

n.a.

1985
No
No

1990/1993
No

Ministry of Transport &
Communications, AUSTEL

Federal Ministry of Public Economy
& Transport

Belgian Institute for Post &
Telecommunications (IBPT)

Department of Communication
CRTC
Three Crown Provinces

National Telecom Agency, General
Directorate of P&T

Ministry of Transport &
Communications, Telecommunications
Administration Centre (TAC)

Ministere des Postes, :
Télécommunications et de 1’Espace,
Direction de la Réglementation Générale
(DRG)

Federal Ministry of Posts and Telecom,
Department of Regulatory Issues

Ministry of Transport and
Communications, Federal Directorate of
Posts & Telecommunications

Post & Telecommunications
Administration

Department of Communications

Ministry of Posts and
Telecommunications

Ministry of Posts & Telecommunications
Ministry of Communications

Ministry of Transport and Public Works,
Department for Telecommunications and
Posts (HDTP)

Department of Trade and Industry

Ministry of Transport and
Communications, Norwegian
Telecommunications Regulatory
Authority (NTRA)
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Figure C2. Status of telecommunications operators and regulatory bodies (cont’d)

Corporatisation of - Privatisation of .
main operator main operator Regu latory bodies
- Portugal 1989/90 (TP) 1991 (TLP) Ministry for Public Works, Transport and
' Communications, Institute for
_ Communications in Portugal (ICP)
Spain 1924 1924 Ministry of Transpott, Tourism and
‘ Communications
Sweden Always 19927 | Ministry of Transport and |
, . Communications
Switzerland 1992 No Federal Dept. of Transport,
Communications and Energy, OFCOM
(from 1992)
Turkey 1984 No A ~ Ministry of Transport
United ' 1968/81 1984 Department of Trade and Industry, Office
Kingdom _ : of Telecommunications (Oftel) ~
~ United States Always Always Federal Communications Commission

1. Corporatisation in this sense means the separation of the operator from the ministry, the deﬁnmon of a new
telecommunications law, and/or the separation of postal and telecommunications operations.
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Figure C3. Public Switched Telephone Network: Size, penetration and growth

Telephone mainlines at 1/1/90 Penetration rate per 100 5 year CAGR

: (thousands) inhabitants (%)
Australia 7 786.9 47.1 47
Austria 3 102.8! 40.9 33
Belgium 3912.6° 393 52
Canada 14 601.0¢ 56.3 5.1
Denmark 2 909.3 - 56.7 34
Finland 2 581.8 522 33
France 27 000.0 48.3 ' 4.1
Germany? 29 837.7! 38.2 36
Greece 3 862.7 . . 38.5 44
Iceland 126.1 50.5 53
Ireland 879.0 24.8 5.6
Italy 26 766.0° 46.3 57
Japan 52 410.0 42.7 2.9
Luxembourg 176.4 - 47.0 37
Netherlands 6 694.0 45.1 35
New Zealand 14517 43.6 34
Norway 213233 50.2 39
Portugal 2 612.5° 25.4 133
Spain ‘ 14 476.6° 37.1 9.2
Sweden 5 700.0 67.6 2.1
Switzerland 37845 56.7 35
Turkey 4 920.8 9.1 241
United Kingdom 25 363.0 444 3.9
United States 121 507.00 493 42
OECD 362 594.7 42.9 444

1. 1/1/1989 mainlines; 1984-89 growth. g

2. Eastern and western Germany together.

3. 1/1/1991 mainlines; 1986-91 growth.

4. Weighted average. v

Sources: PTO and Ministry annual reports; ITU Yearbook, FCC Yearbook.
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Figure C4. Network modernisation in OECD countries

Percentage of exchange

Percentage of trunk

lines digital lines digital Comments

Australia 263 95.0 182 000 km of fibre optics; Inter-city
backbone due for completion by 1995.

Austria 12 n.a. 7 000 km of fibre optics by end 1992;
70 per cent local digitisation by 1995.

Belgium 33 n.a. Inter-exchange digital network now

~ complete; 80 per cent digitisation
by 2000.

Canada Varies by operator n.a. 2 000 km of fibre optics installed by
Telecom Canada; Unitel should have all
digital network by end 1992.

Denmark 16 65.6 80% of population can be reached by
fibre optics, rising to 95% in early 1990s.

Finland 28.8 47.2 30 615 km of fibre optics; Digitisation
expected to increase to 50% and 60% by
1995.

France 70 74 85 000 km of fibre optics laid during
1989; Primary rate ISDN in operation
since October 1989,

Western Germany ‘ 12 50 Digitisation to increase to 24% and
100% by ‘end 1992. One million km of
fibre optic cable laid. :

Eastern Germany 0 n.a. 1.2 million waiting list.

Greece _ 15 25 270 km of fibre optics. Waiting list of

’ 1.1 million.

Iceland 32 n.a. 760 km of fibre optics.

Ireland 55 100 100% local digiﬁsation by 2000.

Italy ' 33 n.a. 63% local digitisation planned by end

' 1994, 450 000 km of fibre optic cable
has been laid.

Japan (NTT) 34 65 NCC’s have all-digital network;
Broadband ISDN service planned to start
in 1995.

Luxembourg 20 n.a. 72 km of fibre optics laid during 1989.

Netherlands n.a. n.a. Digital fibre optic backbone network
completed in 1987.

New Zealand 72 100 Other carriers have all-digital networks

(TNZ) planned.
Norway 39 n.a, Local digitisation expected to increase to

73% by 1995; At present 8% of switches
are digital.
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Figure C4. Network modernisation in OECD countries (cont’d)

Portugal

Spain

Sweden

Switzerland

Turkey

United Kingdom
(BT)

(Mercury)
(Kingston)

United States

Percentage of exchange

Percentage of trunk

lines digital lines digital Comments
30 50 3 000 km of fibre optic laid. One year
: waiting list.
28 ‘ n.a. 8 000 km (6.5%) of basic infrastructure
. is fibre optic.
56 75 100% trunk network digital by 1995;
3 000 km of fibre laid.
24 n.a. 62% of exchange lines should be digital
by 1995. 39% of exchanges are digital;
90% by 1995.
n.a. 41 90% trunk line digitisation planned by
1995.
50 100 75% digital exchange lines by 1995; 3.65
million km of fibre optics, rising to
5.1 million km by 1995.
100 100 4 600 km of fibre/microwave.
100 : 100
Digitisation generally lower in the former

Average: 40 n.a.

Bell system than among the
independents.
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Figure C5. Analogue cellular radio networks: Operators, technology and start-up dates

Australia

Austria

Belgium

Canada

' Dgnfna’rk
Finland
France
Germany

Greece
Iceland
Ireland

Italy
Japan

Luxembourg

Netherlands

New Zealand

Norway

Portugal

Operator Status Start-up date .  Technology
Telecom Australia Monopoly until 1987 AMPS/TACS
(Mobile Net) 1991 2 more '
carriers planned
OPT Monopoly 1984 C450
1990 NMT 900
- RTT Monopoly 1987 NMT 450
Telecom Canada (Cellnet Regionalised 1985 AMPS/TACS
Canada), Cantel Inc. monopoly ‘ :
Tele Danmark Mobil Analogue 1981 NMT 450
monopoly 1987 - NMT 900
Dansk Mobil Telefon GSM duopoly 1992 GSM
Telecom Finland . Duopoly 1982 NMT 450
' 1987 NMT 900
Radiolinja 1991 GSM
France Télécom Duopoly 1985 Radiocom 2 000
(Radiocom 2 000)
SFR 1990 NMT 900
DBP Telekom Analogue 1986 C 450
Mannesmann Mobilfunk monopoly
GSM duopoly 1991 GSM
No service - - -
P&T Administration Monopoly 1986 NMT 450
Telecom Eireann (Eircell) Monopoly 1985 TACS 900
SIP (RTMI) Monopoly - 1985 RTMI
GSM duopoly ‘
planned = 1990 TACS 900
NTT Regionalised 1985 NAMTS
12 other companies competition - MCCSS
o — HCATS
P&T Administration Monopoly 1985 NMT 450
PTT Telecom Netherlands Monopoly 1985 NMT 450
(ATF2, ATF3) GSM duopoly
planned 1989 NMT 900
Telecom New Zealand Open 1987 AMPS/TACS
+ 4 others : competition
Norwegian Telecom Analogue 1981 NMT 450
' monopoly 1986 NMT 900
GSM duopoly 1992 GSM
TP/TLP Analogue 1989 C 450
monopoly "
GSM duopoly 1992 'GSM
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Figure C5. Analogue cellular radio networks: Operators, technology and start-up dates
(cont’d)
Operator‘ Status Start-up date Technology
Spain Telefénica Monopoly 1986 NMT 450
: 1990 TACS 900
Sweden Televerket Analogue ‘
duopoly 1981 NMT 450
1986 NMT 900
Comvik
GSM 1989 NMT 900
competition 1991 GSM
Nordic Tel 1992 GSM
Switzerland Swiss PTT (Natel C) Monopoly 1987 NMT 900
Turkey DG of PTT Monopoly 1986 NMT 900 .
United Racadl Vodafone Cellnet Duopoly until 1985 TACS-900
Kingdom 1991
United States Seven RBOCs plus others Regionalised 1983 AMPS
duopoly
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Figure C6. Analogue cellular radio networks: Size, penetration rate, and growth

Number of subscribers Penetration rate éxgaé
at 1/1/90 (per 1 000 inhabitants) )

Australia 340 0004 20.2 141.6
Austria 50 700! 6.7 427
Belgium 44-500¢ . 45 60.7
Canada 462 000 17.8 74.13
Denmark 151 200 29.4 25.3
Finland 255 355¢ 51.6 357
France 170 000 3.0 134.0°
Germany 430 0009 54 512
Greece No service 0.0 n.a.
Iceland 10 259+ 41.0 254
Ireland 22 106 6.2 131.0
Italy 416 000* 7.2 231.1
Japan 868 078° 7.1 572
Luxembourg 665 1.8 31.5
Netherlands 79 0004 53 72.8
New Zealand 29 197 8.8 251.53
Norway 220 000° 46.7 13.7
Portugal 6 500 0.6 n.a.
Spain 52 000* 1.3 63.7
Sweden 461 000* 54.6 423
Switzerland 125 000* 18.6 185.5
Turkey 5101 0.1 n.a.
United Kingdom 1 150 000° 20.2 320
United States 5 041 4294 20.5 39.42
OECD 10 407 590 12.3 44.67

. 1/1/89 data.
. Two-year CAGR.

. Growth for main operator only.

. 1/1/91 data.

. 1/8/91 data.

. Weighted average (for 21 countries).
ources: OECD Questionnaire, Fintech, PTO annual reports.

1
2
3
4
5. 1/3/91 data.
6
7
S
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Figure C7. Radiopaging‘services in OECD countries

Australia
Austria
Belgium
Canada
Denmark

Finland
France

Germany

Greece
Iceland
Ireland

Italy
Japan

Luxembourg
Netherlands
New Zealand

Norway

Portugal

Spain

Sweden
Switzerland
Turkey

United Kingdom
United States

OECD
(13 countries)

Major Service ~ Status of Subscribers  Penetration rate per

Providers Market Start-up date  "'1/1/90 1 000 inhabitants

Telecom Paging  Competitive 1982 n.a. n.a.

OPT . Monopoly n.a. 23 477 3.1

RTT Semaphone = Monopoly 1980 123 000° 124

- Competitive n.a. n.a. n.a.

OPS Monopoly 1983 65 000! 12.7

Tele Danmark '

Mobil

- Regional na. n.a. n.a.
monopolies

France Télécom  Duopoly 1975 n.a. n.a.

TDF1

Eurosignal DBP  Liberalising in 1974 290 000! 37

Cityruf 1991 1988 ~

OTE Monopoly 1991 8 658 8.6

P&T Monopoly 1989 n.a. n.a.

Eirpage Ltd. Joint-venture 1988 3 500 1.0
RTE/Motorola

SIP Teledrin Monopoly 1973 52 500 0.9
Competitive n.a. 5 100 000! 414
since 1987

Sémaphone Monopoly 1981 3 855 10.3

Semafonie Monopoly 1980 170 000? 11.5
Competitive 1987 30 000 9.0
since 1989

Tele Mobil Monopoly 1984 80 000° 189

PS-tall

PS-tekst 1991 n.a..

Telemensagem Joint Venture 1989 n.a. n.a.

(Telebit) TP/TLP

Telefénica Competitive 1986 n.a. n.a.

(Mensaf6nico)

MBS, minicall Competitive 1978 117 000 13.9

Swiss PTT Competitive 1975 n.a. n.a.

(Citycall

Eurosignal)

DG of PTT ~ Monopoly 1986 n.a. n.a.

BT plus 6 others  Competitive 1972 na. n.a,
since 1983

Many firms Competitive 1972 n.a n.a.

6 226 990 19.1

1. 1/3/91 data.
2. 1/1/89 data.
3. 1/8/91 data.

Sources: OECD Questionnaire, Fintech, Logica (1991).
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Figure C8. Broadcast TV operators in OECD countries

Australia

Austria -

Belgium

Canada

Denmark
Finland
France

Germany

Greece

Iceland

Ireland
Italy

Broadcast TV Number of over-the- .

operator(s) air channels Status of service Regulatory body

ABC plus 52 n.a. .Competitive Department of

commercial Transport and

stations Communications,
Australian
Broadcasting
Tribunal

ORF © 2 Monopoly State Chancellor’s
Office

BRTF 4 Liberalised in mid ~ Regional

BRT (+1 scrambled) 1980s governments

3 Commercial

CBC n.a. Competitive CRTC

Other public

broadcasters

5 main

comimercial

channels

Danmarks Radio 2 plus local Liberalised in Directorate General

TV2 : 1986 of P&T

Finnish Broad- 3 Competitive Council of State

casting Co.

Mainos-TV Co.

Kolmos-TV Co.

TF1, A2, FR3, 5 Liberalised in CSA

ARTE, M6, (+ 1 scrambled) 1986

(Canal Plus) ‘

ARD, ZDF + 3 Competitive = . State goverhménts

Regional stations : (L4nder)

ERT1, 2,3 + 3 Liberalised since Two goverﬁment

foreign channels 1989 bodies for ‘‘social -

re-broadcast regulation’’ and
““political
regulation’”

Icelandic National 1 Monopbly Icelandic

Broadcasting -+ Government

Service

RTE 2 Monopoly IRTC

RAI 1, 2,3 6 main channels Liberalised in P&T ministry plus

Commercial 1976 local and district

channels incl.
Canale 5, Rete 4,
Italia 1

courts
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Figure C8. Broadcast TV operators in OECD countries (cont’d)

Japan

Luxembourg

" Netherlands

New Zealand

Norway

Portugal

Spain

Sweden

Switzerland

Turkey

United Kingdom

Broadcast TV Number of over-the- .
operator(s) air channels Status of service Regulatory body
NHK + 158 n.a. Competitive Ministry of Posts
- regional and
commercial Telecommunications
channels
CLT 4 Private monopoly Two Govcfnment
commissions for
technical and
content issues
NOS 3 Open access | Ministry of
monopoly Welfare, Health &
Culture '
TVNZ, TV3 plus Up to 10 Liberalised in Broadcasting
7 private channels 1987 Commission
incl. Sky Network
TV
NRK, TV2 2 Liberalised in National ‘Advisory
1989 Council; Ministry
of Culture
RTP plus 2 2 Liberalised in Institate of
commercial +2) 1986 Communications in
channels out to Portugal (technical)
tender ~ Directorate General
for Social
Communications
‘ (other)
RTVE plus Upto 8 Liberalised Presidential
private channels Ministry
SR, TV3, TV4, 4 incl. DBS/Cable  Liberalised Swedish Parliament
TVPlus, SF (+2 scrambled)
Succé, TV1 000
SSR Téléciné- 3 + 1 pay-TV Liberalising Federal Council
romandie and Regional and local  further in 1992 (Executive); Federal
others TV stations Dept. of Transports,
Communications
and Energy;
Independent
Authority for radio
and TV broadcasts
complaints (AIEP)
TRT, Magic Box 3 Liberalised in Ministry of
1989 Transport
BBC 1,2 4 Competitive since  ITC, Home Office
Channel 3, €3))] 1950s
Channel 4,

(Channel 5 in
1993)
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Figufé C8. Broadcast TV operators in OECD countries (cont’d)

Broadcast TV * Number of over-the-

operator(s) air channels Status of service _ Regulatory body
United States 'ABC, NBC, CBC, Varies by area Competitive FCC

PBS, Fox plus

others

Sources: OECD Questionnaire, Logica (1987).
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Figure C9. Television sets: Penetration and growth rates

Per 100 telephone

Number 7 year
“Units! 1/1/1988 or latest Per 100 inhabitants CAGR mainlines in same .

(thousands) (%) year
Australia R 9 800 59.3 54 125.8
Austria R 2 7882 36.7 1.52 89.8
Belgium L 3 296° 33.1 39 84.3
Canada R 14 895 57.4 50 107.2
Denmark R 2 2154 43.2 0.92 78.7
Finland "R 2 3908 48.3 6.7 89.6
France L 18 459 33.0 2.1 74.1
Germany L 29 577 379 1.7 102.7
Greece L 1750 17.5 22 512
Iceland L 735 292 1.9 579
Ireland L 826 23.3 43 104.8
Italy L 14 687 25.6 1.4 76.4
Japan L 71 500 583 1.8 144 4
Luxembourg L 140 37.3 n.a. ‘854
Netherlands R 7 0005 47.1 14 104.7
New Zealand L 1220 36.7 n.a. 86.9
Norway L 1 7008 40.3 2.82 79.7
Portugal L 1626 15.8 - 2.2 93.6
Spain R 14 314 36.7 6.2 128.8
Sweden L 3293 39.1 0.6 60.2
Switzerland L 2 630 394 1.9 74.4
Turkey L 9 000 16.7 14.4 -182.9
United Kingdom R 24 650 432 12 . 104.9
United States R 193 200 71.7 34 159.0
OECD 431 049 51.2 3.0¢ 119.9

1. L - Licences; R — Receivers.

2. CAGR for licences.

3. 1/1/91 data.

4. 1/1/89 data.

5. 1/1/90 data.

6. Weighted average for 22 countries.

Sources:- OECD Questionnaire, UNESCO.
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Figure C10. Video Cassette Recorders: Penetration rate

Number
1/1/89 or latest Per 100 inhabitants Per 100 TV sets
(thousands) In same year
Australia 3 420.0 20.7 41.8
Austria 1 132.0? 14.9 40.6
Belgium 940.22 9.5 28.5
Canada - 5398.0 208 38.1
Denmark 720.0 14.0 325
Finland 1 026.0 20.7 429
France 7 878.0 14.1 41.8
Germany! 11 6142 189 48.8
Greece 660.7 6.6 36.9
Iceland n.a. n.a. n.a.
Ireland 456.4 12.9 53.0
Italy 2 470.0 - 4.1 16.6
Japan 27 7100 22.6 38.1
Luxembourg n.a. n.a. n.a.
Netherlands 3042.0% 20.6 432
New Zealand 592.0 17.8 47.6
Norway 900.0? 21.4 52.9
Portugal 639.0 6.2 38.5
Spain 3 860.0 99 . 254
Sweden 12570 149 379
Switzerland 954.1 14.3 36.3
Turkey 3076.0 57 342
United Kingdom 14 000.0% 24.0 55.2
United States . 63 917.0 257 0331
OECD (22 countries) 155 662.4 18.8 36.1

1. Western Germany only.

2. 1/1/91 data.

Sources:  OECD Questionnaire, UNESCO.
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Figure C1 1. Cable TV: Penetration and growth rate

Australia
Austria
Belgium
Canada
Denmark
Finland
France
Germany?
‘Greece
Iceland
Ireland

Italy

Japan
Luxembourg
Netherlands
New Zealand
Norway
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom
-United States

OECD (18 countries)

Cable TV 4 year
households (1/1/89) Per 100 households CAGR
(thousands) (%)
Very few n.a. na.
" 663.0! 237 14.8
- 32834 91.8 2.8
8 661.0 78.8 4.1
1 300.0! 59.0 41.0
616.0 42.3 102
300.0 1.5 104.02
8 950.0! 34.0 292
Very few n.a. n.a.
n.a. n.a. n.a.
460.0 489 20.2
80.0 04 n.a.
5774.8 18.0 79
90.0 64.3 3.0
4 450.0 79.5 95
Very few n.a. n.a.
500.0! 333 12.6
Very few n.a. n.a.
330.0 3.0 n.a.
970.0 29.4 76.5
1 800.0! 73.4 7.9
Very few n.a. n.a.
572.0 2.8 310
56 100.0 60.3 6.8
88 834.6 34.7 9.3¢4

1. 1991 data.

2. 3-year CAGR.

3. Western Germany only.
4. 16 countries.

Sources: OECD Questionnaire, Cable & Satellite Europe, NAB.
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Figure C12. Videotex services: Size, penetration, technical standard and start-up date

Australia

Austria

Belgium

Canada

Denmark

Finland

France

Germany

Greece
Iceland
Ireland
Italy

Japan

Luxembourg

Netherlands

New Zealand

Norway

Portugal

Spain

: Subscribers  Subscribers per

4 rsg“";fg? Start-up Standard 1/1/1989 or 1000
and/or 0pe most recent inhabitants
Telecom Australia 1989 na n.a. n.a.

* (Discovery) plus
many private -
services
OPT/Radio Austria n.a. BTX 9717 1.28
RTT 1986 Télétel, Prestel, 6 400 0.65
BTX
Bell Canada 1988 na. 20 000 0.77
(ALEX) plus (ALEX) (ALEX) (ALEX)
competitive ,
“services including
from CATV
suppliers
KTAS/ITAS 1987 BTX 2 500 0.49
(Teledata)
Helsinki 1980 Prestel n.a. n.a.
Telephone Co.’
(Startel)
France Télécom - 1983 Télétel 5 000 000 84.49
(Télétel) -
DBP 1983 BTX 148 000 1.89
(Bildschirmtext) '
OTE 1991 Prestel, Télétel 400 0.04
n.a. n.a. n.a. n.a. na.
Minitel Corp. 1991 Télétel n.a. n.a.
SIP (Videotel) 1986 Prestel ' 80 000 1.39
NTT (CAPTAIN) 1984 CAPTAIN 100 000 0.82
Plus competitive (CAP) (CAP)) (CAP)
services
P&T - 1987 BTX 339 -0.90
PTT (Viditel) 1984 BTX, 25 000 1.69
Videotex 1990 CATV n.a. n.a.
Nederland ' Videotex
TNZ (Vapnet) plus - 1986 Prestel 5000 1.50
competitive
services
NT (Teledata) 1987 BTX 5 000 1.19
TP/TLP 1990 BTX, Prestel, 800 0.08
Télétel ‘

Telefénica 1986 BTX 130 000 3.33
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Figure C12. Videotex services: Size, penetration, technical standard and start-up date

(cont’d)
. , Subscribers ~ Subscribers per
- d/orsjpr‘;‘rgfg? Start-up  Standard 111989 or 1000
. most recent inhabitants
Sweden Televerket 1982 Prestel 29 000 3.44
_ (Vidoetex)
Switzerland Swiss PTT 1987 Prestel 73079 10.87
Turkey DG of PTT 1987 Télétel n.a. na.
‘ (TELEBILGI) .
United Kingdom BT (plus others) 1980 Prestel 110 000 193
United States . IBM/Sears 1990 (Prod.) ASCIH ’ n.a. na.
v (Prodigy) plus

others

OECD ' : 5 745 235 11.11

(18 countries)

Sources: OECD Questionnaire, Logica (1991).
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Figure C13. Telecommunications revenues, revenues per inhabitant, revenue per line and

growth
_ Revenue per .
Revenues . . Revenue per line 5 year CAGR (%
Year (US$ million) inhabitant (USS) (local currenc;)l)
(US$) _ )
Australia 1990 8 080.6 488.6 1 037.7 139
Austria 1988 2 355.8 310.1 759.2 8.0
Belgium 1990 _ 25722 258.8 ‘ 6574 8.2
Canada 1989 11 564.0 4456 792.0 59
Denmark 1989 1 750.0 3411 601.5 13.8
Finland 1989 1 657.9 3352 642.1 9.7
France 1990 14 812.0 265.1 548.6 2.92
Germany? 1989 21 309.7 346.8 758.9 45
Greece 1990 12928 128.8 334.7 221
Iceland 1990 ’ 98.5 394.0 780.9 336 .
Ireland ' : 1988/89 880.3 248.8 1 001.5 12.5
Italy 1989 13 901.7 241.7 519.4 13.1
Japan 1989/90 43 187.5 3522 824.0 , 3.7
Luxembourg 1989 120.4 321.1 682.5 8.5
Netherlands 1989 , 39700 268.9 593.3 7.4
New Zealand - 1989/90 1367.7 411.2 942.1 19.7
Norway 1989 2 066.7 490.8 969.9 9.8
Portugal 1988 1 026.4 99.6 4929 212 -
Spain 1990 8 117.0 208.1 560.1 144
Sweden 1988 37324 4423 654.8 15.3
Switzerland 1989 4 286.6 642.5 11326 5.0
Turkey ’ 1988 12544 23.2 254.9 784
United Kingdom 1989/90 22 427.7 393.0 884.3 10.7
United States 1990 162 660.0 653.8 1338.7 - 17
OECD 334 4923 402.1 922.5 n.a.

n.a.. Not available.

1. Not corrected for inflation.

2. Growth rate not meaningful due to introduction of VAT.
3. Western Germany only.

Sources: OECD Questionnaire, ITU, PTO annual reports.
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Figure C14. Broadcasting revenues per inhabitant, per set and as a percentage of
telecommunications revenues

Broadcasting Revenue per Revenue per set Broadcasting
Year Tevenues inhabitant (US$) revenues as per
(US$ million) US$) cent of telecom!
Australia n.a. n.a. na. - n.a. n.a.
Austria 1987 3494 46.0 125.3 16.4
Belgium 1988 350.2 - 354 107.5 16.4
Canada 1987 1 599.0 61.7 107.4 ‘ 15.5
Denmark 1984 114.0 22.2 51.5 16.7
Finland 1985 3109 62.9 130.1 272
France 1986 1 604.4 28.7 , 86.9 27.8
Germany? 3 1985 42249 68.7 187.3 33.7
Greece 1985 20.4 2.0 11.7 41
Iceland n.a. na. © na. na. na.
Ireland 1984/85 75.5 21.3 914 20.3
Ttaly 1986 52333 91.1 356.3 72.1
Japan 1990 13 4394 109.6 188.0 31.1
Luxembourg3 1985 164.7 439.2 11764 4 282.7
Netherlands 1985 239.6 16.2 35.0 12.1
New Zealand n.a. n.a. n.a. n.a. n.a.
Norway 1985 1741 41.3 102.4 153
Portugal 1987 131.5 12.8 80.9 153
Spain . : 1986 677.0 17.4 473 . 19.8
Sweden 1986 3444 40.8 104.6 13.6
Switzerland 1990 418.9 62.3 1593 9.8
Turkey ~ n.a. n.a. n.a. n.a. n.a.
United Kingdom 1986 213741 - 41.6 96.3 22.0
United States n.a. na. - n.a. n.a. na.
OECD (19 countries) - 31 845.7 63.0 150.7 n.a.

n.a.: Not available.

1. Broadcasting and telecommunications revenues in same year.
2. Western Germany only.

3. Includes radio revenues.

4. Includes revenues from foreign broadcasts.
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Figure C15. Cross-ownership and cross-sectoral service provision

Australia

Austria

Belgium

Canada

Denmark

Finland

France

Germany

Greece

Iceland

Ireland

- Italy

Involvement of

Via Rogers Inc.

Joint ventures

No formal
restrictions

- Via Govt. and via

France Télécom
and its holding
companies

DBP Telekom has
minority
shareholdings in
some CATV
companies

Via Govt.

Via Govt.

Via Govt. and
Cable-link joint
venture '

Via IRI STET
Group

Structurally
separated; limited
to pilot projects

Widescale

involvement esp.
for inter-regional
transmission via
Hybrid Network

PTOs compete in
cable TV with
private companies

Monopoly
provision until
1986; now
competitive

24% share in
RKS/TKS
companies

Monopoly
provision (in
theory)

Monopoly

Competitive
participation esp.
through joint
ventures

No restrictions

Satellite TV

. transmission

PTOs provide
transmission TV

- network and

satellite links

PTOs provide
programme
exchange and
satellite TV

Satellite TV, and

. 51% ownership of

TDF

Satellite TV

No

Satellite TV
No

No

) Cross-ownership Involvement of PTO Involvement of PTO Broadcasters in
' In cab»le v in other TV " telecommunications
* Via Govt. No cable TV in Transmission No
Australia network (Telecom
Australia). Satellite
v TV (AUSSAT)
Via Govt. No No No
No Inter-regional and Programme No
Satellite links . exchange and
satellite TV

Limited provision
of data
communications,
leased lines,
videotex and
mobile services

No

One CATV
company offers
programme
exchange and data
communications

TDF is involved
in radiopaging

No

‘No

No
No .

No
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Figure C15. Cross-ownership and cross-sectoral service provision (cont’d)

Japan

Luxembourg

| Netherlands

New Zealand

Norway

Portugal
Spain

Sweden

Switzerland

Cross-ownership

Involvement of PTO
in cable TV

Involvement of PTO
in other TV

Involvement of
Broadcasters in
telecommunications

Some Type 1 and
Type 1I carriers

No

Via Nozema and
Cazema,
subsidiaries of
Netherlands PTT

Via TVNZ and
US RBOCs

Via Govt.

Via Govt.

No restrictions

Via Televerket and
Kinnevik

Via joint ventures

NTT is prevented
but other carriers
are involved

Until 1992, P&T
acts as licensing
authority

Via Cazema

No restrictions

NT’s cable TV
division has been
hived off into a
limited company

Under discussion

Monopoly until
1987; now
competitive

Televerket
competes in open
market

PTO involved in
CATYV networks in
Basle & Geneva

Satellite TV
provided by some
Type 1 carriers

Re-broadcasting
and SMATV

Until 1989, via
Nozema for
broadcast TV.
Continuing PTO
monopoly for
SMATV

Some involve-
ment in SMATV
and DBS. Bell
Atlantic and
Ameritech have
shares in Sky TV.

Provision of
transmission

facilities and DBS.

Also datacasting
via second
broadcast TV
network

Under discussion

Some involve-
ment in SMATV

Operation, but not
construction or
planning, of
transmitter
network.
Involvement in
DBS

Full involvement
for broadcast TV
transmission and
SMATV

Some involvement
in data
communications,
telemetry and
leased lines e.g.
LakeCity
CableVision,
TTNet

No

Nozema may enter
datacasting and
mobile markets

BCL has licence
for mobile services
and may provide
microwave lines

No

No
No

Kinnevik operates
mobile services,
and (soon) fixed
link ‘services

No
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Figure C15. Cross-ownership and cross-sectoral service provision (cont’d)

Turkey

United Kingdom

United States

Involvement of

Cross-ownership iIrI:\;c:;; mTeil; of PTO ﬁv:g;m;?; of PTO Broadcasters in
telecommunications
Via Govt. No International No
programme ’
exchange
Via CATV Not before 1997 Marketing of CATV companies
companies - over main network  transponders for provide telephony.
ASTRA Satellite. TV and
broadcast TV
companies provide
datacasting. No
restrictions after
1991.
Structurally Pilot projects only No No
separated

Note: For more details, see the relevant country chapters in Part B.
Source: OECD convergence study.
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Figure D1. Annual average exchange rates 1988-90 in US Dollars

Australia
Austria -
Belgium
Canada
Denmark
Finland
France
Germany
Greece
Iceland
Ireland

Italy

Japan
Luxembourg
Netherlands
New Zealand
Norway
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States

1988 1989 1990
1.27 991 1.26 460 1.27 944
12.34 770 13.23 070 11.44 909
36.76 830 39.40 400 33.64 500
1.23 071 1.18 399 1.16 739
6.73 150 7.31 020 6.22 830
4.18 283 4.29 122 3.84 352
5.95 690 6.38 010 547 970
1.75 623 1.88 004 1.62 698
141.86 100 162.41 700 158.78 300
43.01 400 57.04 180 58.58 720
0.65 647 0.70 554 0.60 868
1 301.62 000 1 372.09 000 1 204.76 000
128.15 000 137.96 000 145.81 000
36.76 830 39.40 400 33.64 500
1.97 658 2.12 074 1.83 325
1.52 640 1.67 215 1.67 641
6.51 698 6.90 450 6.29 599
143.95 400 157.45 800 143.49 600
116.48 700 118.37 800 102.54 300
6.12 715 6.44 688 5.94 654
1.46 330 1.63 590 1.39 930
1 422.35 000 2 121.68 000 2 587.94 000
0.56 217 0.61 117 0.56 720
1.00 000 1.00 0600 1.00 000

Source: OECD.
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Figure D2. Population size, Gross Domestic Product, and GDP per capita in US$ 1989

Population, 1989 GDP, 1989 "GDP per capita 1989

(thousands) - (USS$ billion) (US$)

Australia , ' 16 807 2829 v 16 832
Austria 7 624 126.7 16 619
Belgium © 9938 , 151.4 15 234
Canada 26 248 5456 20 786
Denmark 5132 105.3 - 20518
Finland ' 4 964 - 1147 23 106
France 56 160 948.5 16 889
Germany 61 990 ‘ 1200.2 19 361
Greece 10 033 53.8 5362
Iceland o 253 ) 52 v : 20 553
Ireland 3515 327 9 303
Italy 57 525 - : 864.0 15 020
Japan ' 123 116 2 812.1 22 841
Luxembourg 378 » 6.6 17 460
Netherlands © 14 849 225.0 15 153
New Zealand 3343 40.5 12 115
Norway 4 227 93.1 22 025

Portugal 10 337 452 4373
Spain 38 888 376.3 9 677
Sweden 8 493 , 189.3 22 289
Switzerland 6 723 174.4 25 941
Turkey 55 255 81.6 1477
United Kingdom 57 236 831.6 _ 14 529
" United States 248 777 51658 20 765
OECD 831 811 14 472.5 17 399

Source: OECD.
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ORF
OoTC
OTE

P&T
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PAD
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PMTS
PPV
PSDN
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R2
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RAI
RAPT
RBOCs

RBTF
R&D
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RDRS
RFD
RKS
RMC
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RTE

Organisation for Economic Co-operation and Development
Federal office of communication (Swiss regulatory body)
Office of telecommunications (UK telecommunications regulatory body)
Open Network Architecture (US)

Open Network Doctrine (Japan)

Open Network Provision (CEC)

Optical Line Access

Osterreichische Post und Telegraphverwaltung (Austrran PTO)
Osterreichischer Rundfunk (Austrian broadcasting organisation)
Australian overseas carrier

Hellenic Telecommunication Organisation S.A. (Greece)

Post and Telephone Administration (generic term)

Public Access Cordless Telephone Services (Australian: term)
Packet Assembler/Disassembler Device used in an X.25 network
Phase Alternation by Line (TV standard)

" Public Broadcasting System (US)

Private Branch Exchange; also PABX — Private Automatic Branch
Exchange

Personal Computer

Pulse Code Modulation

Personal Communications Network (Mobile telecommunications standard
— see also UPMS)

Public Mobile Radio

Public Mobile Telephone Service (Australia)

Pay-per-view (TV service)

Packet-Switched Data Network (X.25 standard)

Private Satellite Earth Station (Australian term)

Public Switched Telephone Network

Public Telecommunications Operator (generic term)

Post Telegraph and Telephone administration (generic term)

Public Utility Commissions, state level regulators for telecommunications in
the USA

R squared a measure of linear correlation in ordinary least squares simple
regression

Research and Development in Advanced Communications Technologies in
Europe

Radiotelevisione Italiana (Italy)

Netherlands Post and Telecommunications Council

Regional Bell Operating Companies (US regional PTOs): even though this
term is generally accepted and is used throughout this report, it is more
technically correct to use the term Regional Holding Companies (RHCs)
of which seven were created to own the 22 Bell Operating Companies
(BOCs). :

Radio Télévision Belge Frangaise (Belgium)

Research and Development

Remote Commercial Television Service (Australran term)

German language Swiss TV station

Rete Fonia-Data (Italian telecommunications network)

‘Regionale Kabel-Servicegesellschaften (German regional cable operator)

Radio-télé Monte Carlo
Regional Operating Companies (New Zealand, Finland, Denmark)
Radio Telefis Eireann (Irish broadcasting organisation)
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RTMI
RTMS
RTP
RIT

- RTVE

SAO
SAP
SBS
SCC
SECAM
SES

SIP

SFR
SJIT
SMATV

SMSA
SONET
SR
SRG

SRTR
SSR
SSSO
ST
STET
STN
STV

TAC

TACS
Tele2
TBK

TBSL
TDF
TDF-1
Telco

- TEPC

TKS
TLP

TRT
TSB
TTNet

TVNZ
TVRO

Radio-télé Luxembourg
Integrated Mobile Telephone and Paging Service (Italy)
First generation Italian cellular radio technology

~ Radio Televisao Portuguesa (Portuguese broadcasting orgamsatlon)

Régie des Télégraphes et Téléphones (Belgian PTO)
Radio Television Espafia (Spanish broadcasting organisation)

Signatory Affairs Office (UK body for international satellite issues)

Société anonyme pour la Publicité & 1a Télévision (Switzerland)

Special Broadcasting Services (Australian classification)

Space Communications Corporation (Japanese satellite carrier)

Séquence Couleur 2 Mémoire (TV standard)

Société Européenne des Satellites (LLuxembourg)

Societ4 Italiana per 1'Esercizio delle Telecommunicazione (Itahan PTO)

Société Frangaise du Radio Téléphone (France)

South Jutland Telecom (Tele 20 Sonderjylland — Denmark)

Satellite Master Antenna TV (satellite dish serving apartment block or
small community)

~Standard Metropolitan Statistical Area (US)

Synchronous Optical Network

Sveriges Radio (Swedish broadcasting organisation)

Schweizerische Radio-und Ferngesellschaft (Swiss broadcasting
organisation)

French language Swiss TV station

Société Suisse de Radiodiffusion (Switzerland)

Specialised Satellite Service Operator (UK term)

Telecom Denmark (Statens Telejeneste — Denmark)

~ Societa Finanziaria Telefonica (Italian holding company)

National Telecommunications Council (Sweden)
Sveriges Television (Sweden)

Telecommunications Administration Centre (Finland)

Total Access Communication System (cellular radio technology)
Second Swedish national carrier

Televerkets Bedrifts Kommunikasjon (Cable TV Division of the Norwegian

PTT)

Tokyo Broadcasting System Inc. (Japan)

Télédiffusion de France

Télédiffusion de France 1 satellite (also TDF-2)

Telephone company or privately-owned PTO (North American term)

Tokyo Electric Power Company (Japan)

Telecom Inspectorate (Teleinspektionen — Denmark, now superceded by
- National Telecom Agency)

Telefénica Internacional (Spain)

Telepost Kabel-Servicegesellschaften (German cable TV organisation)
Telefones de Lisboa e Porto (Portugal)

Telecom Portugal (formerly CTT)

Turkish Radio and Television

Telephone Subscriber Bond (Japanese term)

Tokyo Tsushin Network (Japanese carrier)

Television

Television New Zealand (New Zealand)

Television receive-only satellite dish (Antennae)
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UHF — Ultra High Frequency (radio-based transmission channel)

UNESCO — United Nations Educational, Social and Cultural Organisation
UPMS — Universal Personal Message System (see also PCN)

USOs - — Universal Service Obligations

VADS — Value-added and Data Services

VANS — Value-added Network Services

VAT — Value-added Tax

VCR — Video Cassette Recorder :

VHF — Very High Frequency (radio-based transmission channel)

VIP — Visual, Intelligent and Personal (Japanese service vision)

VLSI — Very Large-Scale Integration semiconductor

VPN — Virtual Private Network

VSAT — Very Small Aperture Terminal (satellite dish for telecommunications)
WAN - — Wide Area Network

WARC — World Administrative Radio Conference

WATTC -~ World Administrative Telephone and Telegraph Conference
WORM ~—  Write Once Read Many times; computer disc

ZDF -~ Zweites Deutsches Fernsehen (German broadcasting organisation)
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Voor bestellingen:

Tel. (070 3) 78.99.11
Tel. (070 3) 78.98.80
Telefax: (070 3) 47.63.51

NEW ZEALAND
NOUVELLE-ZELANDE
Legislation Services

P.O. Box 12418

Thorndon, Wellington Tel. (04) 496.5652
Telefax: (04) 496.5698

NORWAY - NORVEGE
Narvesen Info Center ~ NIC
Bertrand Narvesens vei 2
P.O. Box 6125 Etterstad

0602 Oslo 6 Tel. (02) 57.33.00

Telefax: (02) 68.19.01

PAKISTAN

Mirza Book Agency

65 Shahrah Quaid-E-Azam

Lahore 3 Tel. 66.839
Telex: 44886 UBL PK. Attn: MIRZA BK

PORTUGAL
Livraria Portugal

Rua do Carmo 70-74°
Apart. 2681

1117 Lisboa Codex Tel.: (01) 347.49.82/3/4/5

Telefax: (01) 347.02.64



SINGAPORE - SINGAPOUR
Information Publications Pte

Golden Wheel Bldg.

41, Kallang Pudding, #04-03
Singapore 1334 Tel. 741.5166

Telefax: 742.9356

SPAIN ~ ESPAGNE
Mundi-Prensa Libros S.A.
Castells 37, Apartado 1223
Madrid 28001 Tel. (91) 431.33.99

Telefax: (91) 575.39.98

. Libreria Internacional AEDOS
Consejo de Ciento 391
08009 ~ Barcelona Tel. (93) 488.34.92
Telefax: (93) 487.76.59
Llibreria de la Generalitat
Palau Moja .
Rambla dels Estudis, 118
08002 - Barcelona
(Subscripcions) Tel. (93) 318.80.12
(Publicacions) Tel. (93) 302.67.23
Telefax: (93) 412.18.54

SRI LANKA

Centre for Policy Research

c/o Colombo Agencies Ltd.

No. 300-304, Galle Road .

Colombo 3 Tel. (1) 574240, 573551-2
Telefax: (1) 575394, 510711

SWEDEN - SUEDE
Fritzes Fackboksforetaget
Box 16356 :
Regeringsgatan 12

103 27 Stockholm Tel. (08) 23.89.00

Telefax: (08) 20.50.21

Subscription Agency-Agence d’abonnements
Wennergren-Williams AB
Nordenflychtsvigen 74
Box 30004

104 25 Stockholm Tel. (08) 13.67.00

Telefax: (08) 618.62.32

SWITZERLAND - SUISSE

Maditec S.A. (Books and Periodicals - Livres
et périodiques)
Chemin des Palettes 4
1020 Renens/Lausanne Tel. (021) 635.08.65

Telefax: (021) 635.07.80

Mail orders only - Commandes
par correspondance seulement
Librairie Payot
CPp. 3212
1002 Lausanne

Telefax: (021) 311.13.92

Librairie Unilivres
6, rue de Candolle
1205 Genéve Tel. (022) 320.26.23

Telefax: (022) 329.73.18

Subscription Agency - Agence d’abonnement
Naviile S.A.

- 38 avenue Vibert

1227 Carouge Tél.: (022) 308.05.56/57

Telefax: (022) 308.05.88

See also — Voir aussi :
OECD Publications and Information Centre
Schedestrasse 7
D-W 5300 Bonn 1 (Germany)
Tel. (49.228) 21.60.45
Telefax: (49.228) 26.11.04

TAIWAN - FORMOSE

Good Faith Worldwide Int’l. Co. Lid.
9th Floor, No. 118, Sec. 2

Chung Hsiao E. Road

Taipei - Tel. (02) 391.7396/391.7397v

Telefax: (02) 394.9176

THAILAND - THAILANDE
Suksit Siam Co. Ltd.
113, 115 Fuang Nakhon Rd.
Opp. Wat Rajbopith
Bangkok 10200 Tel. (662) 251.1630

Telefax: (662) 236.7783

TURKEY - TURQUIE
Kiitur Yayinlari Is-Ttirk T4d. Sti.
Atatlirk Bulvari No. 191/Kat. 13

Kavaklidere/Ankara Tel. 428.11.40 Ext. 2458
Dolmabahce Cad. No. 29
Besiktas/Istanbul Tel. 160.71.88

Telex: 43482B

UNITED KINGDOM - ROYAUME-UNI
HMSO
Gen. enquiries
Postal orders only:
P.O. Box 276, London SW8 SDT
Personal Callers HMSO Bookshop
49 High Holbom, London WC1V 6HB

Telefax: (071) 873 8200
Branches at: Belfast, Birmingham, Bristol, Edin-
burgh, Manchester .

Tel. (071) 873 0011

UNITED STATES ~ ETATS-UNIS

OECD Publications and Information Centre

2081 L Street N.W., Suite 700

Washington, D.C. 20036-4910 Tel. (202) 785.6323
Telefax: (202) 785.0350

VENEZUELA
Librena del Este
Avda F. Miranda 52, Aptdo. 60337
Edificio Galipan
Caracas 106 Tel. 951.1705/951.2307/951.1297

Telegram: Libreste Caracas

Orders and inquiries from countries where Distribu-
tors have not yet been appointed should be sent to:
OECD Publications Service, 2 rue André-Pascal,
75775 Paris Cedex 16, France.

Les commandes provenant de pays ot 'OCDE n’a
pas encore désigné de distributeur devraient &tre
adressées 4 : OCDE, Service des Publications,
2, rue André-Pascal, 75775 Paris Cedex 16, France.

Subscription to OECD periodicals may also be
placed through main subscription agencies.

Les abonnements aux publications périodiques de
'OCDE peuvent &tre souscrits auprés des
principales agences d’abonnement.
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