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Industry. It is published on the responsibility of the Secretary-General of the OECD.
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SUMMARY

Broadband Internet access is one of the first services where there has been a convergence between
communications platforms built for different purposes. Networks originaly built for cable television and
circuit switched telephony can both provide broadband Internet access. Both platforms need to be
appropriately upgraded but this is happening apace across many OECD countries.

Once upgraded, both platforms can aso provide an “adways-on” telephony service using the Internet
protocol. The PSTN has always been able to provide telephony and cable networks could also do so if they
replicated elements of the PSTN. However, to date, cable telephony has only been able to capture a
relatively small proportion of the overall telephony market. At the same time, telecommunication carriers
can use DSL to provide video services for the first time, over copper local loops, at an acceptable quality.
Such services had previously only been in the domain of cable television networks.

All these possibilities have meant that, even during a period of relatively slow growth in
communications, the overall market has continued to grow. Competition among different platform
providers helped to increase broadband Internet access by 67% during 2002. There were just three million
broadband access subscribers in the OECD at the end of 1999. By the end of 2002, this had grown to
56 million. This represents one of the fastest adoption rates for any new communications service. On the
other hand, penetration and respective growth rates are very uneven across the OECD. Moreover, there are
very wide differences in the level of basic service offered in different countries, of a type that has not
previously existed with other services.

In Korea and Japan, residential baseline offers for broadband Internet access range from 4 Mbps to
8 Mbps. In most other countries, the baseline broadband offer, using cable or DSL, is between 250 kbps to
512 kbps. The baseline speed is largely determined by the amount of competition in any given market. In
the United States, Time Warner offers residential cable modem service at 2 Mbps and a commercial
service at between 2 to 4 Mbps.' In response, Verizon offers residential services from 760 Kbps and
business services up to 7.1 Mbps.

Within Europe, the difference in performance levels on offer are a'so enormous and largely depend on
how much competition incumbents face. Residential subscribers in Belgium have broadband access at
3 Mbps for DSL and 4 Mbps for cable modem service. That significantly exceeds the highest speeds
available to business users in many other European countries.> While there have always been significant
differences in penetration across the OECD for any communications service, the gaps were not great in
terms of the capacity offered. The performance of DSL or cable modem service offered at 256 kbps is
significantly different to a service offering 8 Mbps. At the same time, the leading countries are forging
ahead with higher-speed access through technologies such as VDSL and fibre to the home. In Japan,
residential fibre-to-the-home services are available at 100 Mbps, from a cable company, for USD 45 per
month. Moreover, in Korea and Japan, roaming through a growing number Wireless-LAN “hot-spots” is
being marketed as an extremely inexpensive option for fixed network broadband subscribers (e.g. less than
USD 20 for unlimited monthly service).
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The huge differences that have emerged, initially in terms of penetration but more recently in the level
of service offered, warrant close attention from policy makers. Previous OECD reports have examined the
roll out of DSL. This report examines the experience of cable networks in providing broadband Internet
access and, where available, cable telephony. The primary objectives at the report are two-fold. Thefirst is
to benchmark some key indicators such as the take-up of various services over cable networks. The second
is to briefly review the experience in each OECD country in respect to cable networks providing a
competitive platform to the PSTN. One conclusion that can be drawn from this work is that the broadband
markets in one-third of OECD countries are being held back where the cable networks are not providing
independent competition with the PSTN. Thisis evident in the differences in level of service, pricing and
take-up of service. In these cases, al options need to be considered to increase the level of competitive
provision of broadband access including separating cable networks from incumbent PSTN operators. There
may be cases where thisis not necessary if these cable networks were developed in an open market (i.e. not
under a monopoly or duopoly applying to the telecommunications market) or if sufficient competition is
available via other means. Policy makers need to weigh the costs and benefits of each approach. This needs
to occur on a case-by-case basis after an assessment of the overall level of competition in providing
broadband access. The issue of incumbent telecommunication carrier ownership of cable networks
continues to be of interest to regulators in a number of countries as they assess the take-up of broadband
access. This is evident from the recent decision by the European Commission in the Telia-Sonera merger
case, which was only approved subject to Telid s divestment of its cable network in Sweden.
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CABLE TELEVISION NETWORK AVAILABILITY AND SUBSCRIBERS

The number of cable television subscribers in OECD countries reached 163 million at the end of
2001. This was up from 103 million subscribers in 1992. Cable television is one of the few platforms for
communication where there are more subscribers outside the OECD area than within Member countries.
This is a relatively recent occurrence. In 1992, cable subscribers in OECD countries represented 88% of
the world's total number of subscribers. A decade later, in 2001, more than 50% of the world’s cable
subscribers were in non-member countries. China, India and, to alesser extent, Russia, are responsible for
most of these subscribers. By 2000, these countries collectively made up 77% of the cable subscribers
outside the OECD area.

The best measure of the availability of cable television is the number of households passed by a cable
network (Table 1). The availability of cable television ranges from the service not being offered in Greece
to nearly 100% coverage in Belgium. While al data are not available, it can be said that cable television is
available to more than half the households in OECD countries. The subject of this paper is the use of cable
infrastructure to offer broadband Internet access and telephony rather than cable television. The
development of cable television, itself, has a somewhat chequered history across the OECD, with some
countries being far in advance of others. For the most part differences can be attributed to regulatory
frameworks that have encouraged or tended to hold back the development of cable networks. Among the
factors that could be considered as contributing to the different levels of penetration are whether public or
private ownership existed, whether franchises were national or limited in geographic scope, whether media
ownership or structural separation applied and whether regulation was weighted in favour of one medium
over another and so forth. An example of the latter phenomenon might be “anti-siphoning” rules that
ensure that some content must be shown on free-to-air television, making it harder for cable companies to
win exclusive rights for the most popular content. These questions go beyond the scope of this paper
although they are arguably relevant to a discussion of the availability of cable networks. This paper focuses
on the take-up of broadband access and telephony where they are available. In other words, the major focus
is on the performance of operatorsin terms of households passed by cable networks.

In recent years cable communications companies have recorded among the highest rates of revenue
growth in the communications and information industries segment. Data from the United States Census
Bureau show that the cable industry grew by 64% between 1997 and 2001 (Table 2). This compared with
102% for Information Services and Data Processing, 41% for Telecommunications, 31% for publishing,
24% for Motion Picture and Sound Recording and 17% for Televison and Radio. Internet access,
including dial-up and broadband access, is included under three of these categories — cable television,
telecommunications providers and information services.

The FCC also reports data on revenue trends across telecommunications and cable television.
Revenue trends in segments of the telecommunications industry are available to end 2002 (Table 3). These
data indicate that wireless services and Internet access have been two of the major growth areas in the
sector. In its annual report on competition in video markets the FCC also reports data of cable television
revenue drawn from industry sources. Between 2000 and 2001, cable industry revenues increased by
around 15.9% in the United States.®* These data also indicate strong growth in the provision of cable
television and broadband Internet access. Estimates available to the FCC indicate that the provision of
high-speed Internet grew from USD 198 million in 1998 to USD 5.6 hillion in 2002.
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In terms of telecommunications, firms reporting to the FCC can categorise revenue they earn from
DSL under Internet access or local private line service. 1SPs that are independent of firms licensed by the
FCC do not report data under this process. Although all data for 2002 are not yet available, it is interesting
to note the pattern of growth and shifts between traditional categories that have been occurring over the last
decade. The two areas with strongest growth are wireless service and other revenue which includes Internet
access. Substitution between services is readily evident (e.g. wireless for fixed, DSL for second lines).
While the category which includes Internet access is not yet available for 2002, the growth of DSL would
suggest it islikely to increase (subject to being reported under this category). One conclusion from the data
available, at the time of writing, is that the total telecommunications and cable industry revenue was, in all
likelihood, still growing throughout 2002. For both industry segments, broadband Internet access is an
important new driver of growth. The incumbent telecommunication carriers that have reacted first to these
changes and adopted broadband access as critical to the future of their enterprises, such as KT in Korea,
are already reaping financial benefits. Cable companies are also benefiting from strong revenue growth due
to increasing broadband access.
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Table 2. Information sector services industry revenue in the United States,

USD millions
1997 1998 1999 2000 2001

Cable Television 45 389 52 469 60 059 68 110 74 631
Telecommunications 260 500 285871 319 102 350 176 367 173
Television and Radio 40 425 44 089 47 593 52 992 47 380
Motion Picture and Sound Recording 55 925 60 592 65 051 68 160 69 366
Publishing 179 035 202 876 220 631 235193 235073
Information Services and Data Processing Services 41 937 48 396 61 958 78 653 84 680
Cable Television 100 116 132 150 164
Telecommunications 100 110 122 134 141
Television and Radio 100 109 118 131 117
Motion Picture and Sound Recording 100 108 116 122 124
Publishing 100 113 123 131 131
Information Services and Data Processing

Services 100 115 148 188 202

Source: United States Census Bureau — NAICS 51 (North American Industry Classification System).

Cable Telephony

Although complete data are not yet available, there were in excess of 9.2 million cable telephony
subscribers at the end of 2002. The available data for 2001 and 2000 were 8 million and 6.7 million
respectively. In 2001, the number of lines provided by cable telephony was 1.3% of the total number of
fixed linesin OECD countries. This would not have significantly increased in 2002.

Although very small in terms of the total market, the impact can be significant in individual markets.
In the United Kingdom, for example, some 15.1% of al telephony lines were provided by cable
companies. This number takes on added significance in that cable networks only pass around half the total
number of households in the United Kingdom. Cable companies in Australia supplied by 5.6% of al lines
at the end of 2001. In other markets the overal share of cable telephony is lower but some individual
companies are recording very high take-up rates in terms of households passed. It is the latter phenomenon
that is providing competitive pressure on telecommunication carriers as they need to respond in those
markets where cable telephony serviceis available.

For the future, the cable telephony market is likely to expand but through two different technological
platforms. The magjority of cable telephony, to date, has been supplied by cable companies employing
copper local loops for business and residential premises alongside their coaxial cable. In the future, it is
likely that voice over the internet protocol (VolP) will come increasingly to the fore. One reason for thisis
that the number of cable modem connections is growing much faster than the number of cable telephony
connections using copper local loops. These cable modem connections will provide the platform for the
introduction of VolP.

In 2003, some cable companies are already offering VolP and most others are undertaking trials or
expect to introduce the service in the near future. Vol P has the potential to grow very quickly if pricing is
attractive to users. Consider, for example, that “Y ahoo BB!”, a Japanese broadband access provider using
DSL, signed up 2 million customersin less than 12 months following the launch of commercia service. In
the United States Vol P for broadband users ranges from “free” for broadband-to-broadband connections to
USD 39.99 for unlimited domestic (and calls to Canada) terminating on a standard telephone line.®

10
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The US National Cable and Telecommunications Association (NTCA) believes that with the
continued improvements in VolP, cable-delivered telephone service could evolve into a
telecommunications “after thought” of consumers, rather than a separate, independent service. The first
signs of this are already evident in the pricing of firms such as*Y ahooBB!” and Vonage.

Cable Modem Subscribers

The number of cable modem subscribers in the OECD area reached 23 million at the end of 2002
(Table 4). This compared to 30 million DSL subscribers at the same date. The overall number of
broadband subscribersin OECD countries was 56 million. This meant that cable modems made up 41% of
the overall broadband market, compared with 54% for DSL. Other technologies represented around 3%.
Although cable modem services had an early lead on DSL, the latter overtook the number of cable modem
services at the end of 2001. By 2002, the growth rate for DSL was appreciably higher than for cable
modems. In that year, the DSL market grew by 83% compared to 53% for cable modem services.

In the final quarter of 2002, the pace of DSL increased such that across the OECD the number of DSL
subscribers was growing twice as fast as cable (Table 5). In the EU area, DSL was growing about fives
times faster than cable in the final quarter of 2002. By way of contrast, cable modem service was growing
faster than DSL in Austria and the United States.

One reason why DSL has overtaken cable modem service is that, in many countries, it is much more
widely available. A second factor is that incumbent telecommunication carriers own numerous cable
networks. This has had an increasingly negative impact on cable modem growth. That being said, in 2002,
the number of cable modem subscribers exceeded that for DSL in 12 OECD countries. The reverse was
true in 17 countries, although the difference is negligible in Australia, Hungary and Ireland. In Greece,
neither service was available at the end of 2002.

The countries where cable networks significantly outperform DSL, in order of relative magnitude, are
the Netherlands, Austria, the United States, Portugal and Canada. Generally this is because of very strong
cable performance, but in the case of Portugal there is a very low DSL penetration. On the other hand,
Canada' s telecommunication carriers reacted to cable modem growth several years ago and have among
the highest rates of take-up for DSL. Where the incumbent telecommunication carriers are outperformed
by cable in other markets it would be expected that they will aso have to significantly lift their
performance if they wish to remain competitive.

12
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Table 4. Broadband access subscribers in the OECD, 2002

DSL per
Cable 100 Cable per Other per Total per
DSL modem inhabi- 100 inhabi- 100 inhabi- 100 inhabi-
subscribers subscribers Other tants tants tants tants

Australia 177 900 173 200 12 400 0.9 0.9 0.1 1.9
Austria 179 500 327 600 2.2 4.0 0.0 6.2
Belgium 517 000 326 181 25813 5.0 3.2 0.3 8.5
Canada 1642 554 2 008 566 5.3 6.5 0.0 11.7
Czech Rep. 100 16 800 0.0 0.2 0.0 0.2
Denmark 307 055 133 003 5784 5.7 25 0.1 8.3
Finland 229 000 54 000 9 200 4.4 1.0 0.2 5.6
France 1 409 000 282 992 2.4 0.5 0.0 2.9
Germany 3 195 000 56 845 70 000 3.9 0.1 0.1 4.0
Greece 72 0 0.0 0.0 0.0 0.0
Hungary 33951 31819 0.3 0.3 0.0 0.6
Iceland 23785 0 1600 8.3 0.0 0.6 8.9
Ireland 3300 2300 0.1 0.1 0.0 0.1
Italy 850 000 0 175 000 15 0.0 0.3 18
Japan 5645 728 1954 000 206 189 4.4 15 0.2 6.1
Korea 6 386 646 3701708 39 959 135 7.8 0.1 21.4
Luxembourg 4430 70 1.0 0.0 0.0 1.0
Mexico 66 566 150 000 0.1 0.2 0.0 0.2
Netherlands 354 746 795921 200 2.2 5.0 0.0 7.2
New Zealand 54 000 5563 14 0.1 0.0 15
Norway 147 000 49 200 6 379 3.3 1.1 0.1 4.5
Poland 14 000 33900 0.0 0.1 0.0 0.1
Portugal 52 005 207 486 0.5 2.1 0.0 2.6
Slovak Rep. 0 420 0.0 0.0 0.0 0.0
Spain 957 204 252 765 24 0.6 0.0 3.0
Sweden 424 000 153 700 142 500 4.8 17 1.6 8.1
Switzerland 195 220 260 000 2.7 3.6 0.0 6.3
Turkey 2 967 17 850 0.0 0.0 0.0 0.0
UK 590 000 779 319 2000 1.0 13 0.0 2.3
USA 6 595 532 11300000 1928152 2.3 4.0 0.7 6.96
OECD 30 058 261 23075208 2625176 2.6 2.0 0.2 4.9
EU 9072 312 3372182 430 497 2.4 0.9 0.1 3.4

Note: Subscribers below 250 kbps are excluded where possible as in the case of Denmark. It is not yet possible to exclude
subscribers using sub-broadband speeds in the relatively small number of other countries where such offers are in place. These

countries are shown in Table 8. Other for the United States is June 2002.

Source: OECD.

13
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Table 5: Broadband subscribers: fourth quarter growth, 2002

DSL additions Cable modem  Other additions  Total additions

per 100 additions per per 100 per 100
inhabitants 100 inhabitants inhabitants inhabitants
Iceland 1.92 0.00 0.21 2.13
Finland 1.54 0.14 0.03 1.72
Switzerland 0.87 0.83 0.00 1.70
Japan 1.12 0.12 0.06 1.30
Belgium 0.74 0.40 0.01 1.15
Netherlands 0.65 0.34 0.00 0.99
France 0.89 0.06 0.00 0.95
Norway 0.79 0.12 0.00 0.91
Denmark 0.74 0.10 0.00 0.84
Austria 0.34 0.49 0.00 0.83
Sweden 0.58 0.20 0.00 0.79
Canada 0.58 0.19 0.00 0.77
Portugal 0.34 0.36 0.00 0.70
Korea 0.66 0.05 0.00 0.70
United Kingdom 0.30 0.30 0.00 0.61
Spain 0.52 0.08 0.00 0.60
United States 0.22 0.39 0.00 0.60
Germany 0.42 0.01 0.01 0.44
Italy 0.35 0.00 0.08 0.42
Australia 0.18 0.08 0.01 0.26
New Zealand 0.23 0.01 0.00 0.25
Hungary 0.07 0.06 0.00 0.13
Ireland 0.04 0.03 0.00 0.07
Czech Republic 0.00 0.05 0.00 0.05
Luxembourg 0.03 0.00 0.00 0.03
Poland 0.02 0.01 0.00 0.03
Mexico 0.02 0.01 0.00 0.03
Turkey 0.00 0.01 0.00 0.01
Greece 0.00 0.00 0.00 0.00
Slovak Republic 0.00 0.00 0.00 0.00
OECD 0.40 0.17 0.01 0.58
EU 0.50 0.12 0.01 0.63

Note: Canadian cable data included end November 2002 for three companies such that overall quarterly growth would
have been slightly higher for Canada’s cable sector. Growth under other is not available for the United States as latest
data are June 2002.

Source: OECD.
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CABLE TELEVISION OWNERSHIP

Incumbent telecommunication carriers have had an ongoing stake in the cable television industry
throughout the 1990s. Their peak participation was in 1998 when one in every five cable television
customers across the OECD subscribed to a system owned by an incumbent telecommunication carrier.
Thiswas up from around 15% in 1993. If the overall percentage of telecommunication carrier ownership of
cable networks seems small, it is worth noting that, in 1998, some 70% of all subscribers to cable networks
outside of Canada, Japan, Korea and the United States were customers of incumbent telecommunication
carriers. In the EU area, some 59% of the cable market was owned by incumbent telecommunication
carriersin 1998.

Some of the carriers that entered the market between 1993 and 1998 were Ameritech (now part of
SBC), Bell South, Matav, Portugal Telecom, Siminn, Swisscom, Telstra, Telmex, Telecom Italia and
Telecom New Zealand. Other incumbents, such as BT, France Telecom, Deutsche Telekom P&T
Luxembourg, TDC, Telia, Telenor, Turk Telecom, had longer-standing ownership of cable networks
systems. Sometimes this had resulted from a national plan developed in their capacity as State-owned
carriers, with monopolies over the provision of communications infrastructure. In other cases, the carriers
were simply awarded franchises for certain regions, with independent cable companies operating in other
areas. In some cases, such as Ameritech and Bell South, it was the result of deregulation, which allowed
carriers to compete against existing cable networks.

Following its peak, in 1998, there has been a gradua decline in the incumbent telecommunication
carrier share of the cable market. In some cases, this was the result of regulatory intervention
(e.g. divedtiture at the time of a merger), and in others a separate sale of the cable network at the time of
privatisation of the incumbent. There were also instances of incumbents simply changing their commercial
strategy and selling off or discontinuing to build cable networks. An element in the latter phenomenon is
that cable network ownership in home markets has not proved to be very financially rewarding, as a
standalone business, for telecommunication carriers. As the telecommunication market evolves, with
competition from multiple platforms, defensive plays in telephony may no longer justify a loss-making
cable operation. One of the first incumbent telecommunication carriers to sell their cable network was in
the Netherlands. When in 1997, KPN sold Casema to France Telecom. This sale was followed by BT,
Eircom, Telmex, Swisscom selling their respective cable networks in the United Kingdom, Ireland, Mexico
and Switzerland. In other cases, such as for Telecom New Zedland and Telecom Italia, fledgling cable
networks were simply closed by those carriers. In the United States, al the incumbent local exchanges
carriers bar one that entered the cable market following the 1996 Telecommunications Act, had withdrawn
by 2002. The exception was Bell South which maintained a very small cable network. Moreover France
Telecom and Deutsche Telekom began selling cable assets.

The mgjor change in the proportion of cable networks owned by incumbents occurred in March 2003,
when Deutsche Telekom sold its remaining cable networks. Following the sale Deutsche Telekom only had
an equity position in one cable network in Germany. Deutsche Telekom’'s divestiture brought the tota
share of the cable market owned by telecommunication carriers down to alittle over 5%. This nhumber will
fall further following the completion of the sale of TeliaSonera's cable network in Sweden. This is a
requirement of the merger between of Telia and Sonera.
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Even though the tide has turned on incumbent telecommunication carrier ownership of cable
networks, they are still major players in just over one third of OECD countries. In April 2003, these
countries were: Australia, Denmark, Finland, France, Hungary, Iceland, Luxembourg, Norway, Portugal,
Sweden and Turkey. In Germany, the share of Deutsche Telekom is now very small, and in the United
States, Bell South’s market shareis negligible.

In the one-third of countries with ongoing cable ownership by incumbent carriers, all are either the
largest or second-largest players in the respective markets. In Australia, Denmark, Sweden and Portugal,
the incumbents own the largest cable network. In Finland, Elisa and TeliaSonera both own cable networks,
as does Matav in Hungary, Siminn in Iceland and Telenor in Norway. France Telecom, P& T Luxembourg
and Turk Telekom own cable television networks as well as being the infrastructure provider for some
other cable networks.

The impact of incumbent telecommunication carrier ownership of cable networks on the provision of
cable telephony is very clear. For obvious reasons, cable networks owned by telecommunication carriers
do not provide cable telephony. This serviceis, of course, already provided viathe PSTN (Public Switched
Telecommunication Network). By way of contrast, the same can not be said about the provision of Internet
broadband access. Unlike an existing service, such as telephony with an established platform,
telecommunication carriers that own cable networks can choose how to provide broadband access over
cable modems, DSL, or both. Their performance in doing so can be benchmarked against independently
owned cable companies. For policy makers, this assessment is necessary because, in those countries where
telecommunication carriers own considerable shares of the cable sector, incumbents may own the only two
available platforms that can readily provide broadband access. Regulated access, via tools such as
unbundling and line sharing, can compensate to some extent but facilities competition is likely to lead to
the best outcome. As one of the most important issues in communications is the development of broadband
access, this analysis can help inform the question of why some countries are growing faster than others.

Take-up of Cable Services

To examine the performance of cable televisions networks, three indicators have been selected. These
are cable modems, cable television and cable telephony. Data were collected for more than 50 cable
television networks across the OECD, including those owned by incumbent telecommunication carriers
and independently owned networks. Any networks owned by incumbents outside their “home country”
were treated as independently owned networks. The indicator chosen to weight performance was the
number of households passed by cable networks.

Cable Telephony

As noted it was not expected that there would be any cable telephony provided by incumbent
telecommunication carriers and this, indeed, proved to be the case. It did, however, highlight those markets
in which cable telephony is developing apace and those where independent cable companies are yet to
introduce such a service. The companies with the highest take-up of cable telephony are Telewest and NTL
in the United Kingdom. The other companies with a take-up rate higher than 20% of households passed are
Optus in Australia, ONO Communications in Spain and Cabovisdo in Portugal. Companies with between
10% and 20% are UPC (United Pan-Europe in Austria, RCN in the United States and Telenet in Belgium.
While the leading performance of Telewest, NTL and Optus is commendable, it may also reflect the earlier
date at which these companies were permitted to enter the telephony market. In the United Kingdom, cable
companies entered the telephony market following the end of the telecommunications duopoly in 1992. In
Australia, Optus entered the market as the second player during the country’ s telecommunications duopoly
from 1992-97. Companies such as ONO in Spain and UPC (United Pan-Europe Communications) in
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Austria have only been permitted to offer telephony since 1998, with Caboviséo offering telephony from
2000 onwards.

Cable Television

Telecommunication carrier ownership of cable networks raises the question of how these networks
perform, relative to independently owned cable networks, in the take-up of cable television. Unlike cable
telephony or even cable modems, there is nothing intrinsic to hold back a telecommunication carrier’s
performance in cable television service. On the other hand, as cable television is not a core business of
telecommunication carriers, it is unlikely to be a priority in a number of respects. In addition, some carriers
may enter or maintain their position in the cable television market to defend their telecommunications
market rather than run cable networks with maximum efficiency.

As might be expected, independently owned cable television networks have a higher take-up rate than
those owned by incumbent telecommunication carriers. However the difference is not large. Independent
networks, on average, have a take-up rate of 56% whereas those owned by telecommunication carriers
have a 50% take-up rate (Table 6). The independent companies with the leading take-up of cable television
are in the Netherlands, Belgium and Switzerland. In respect to cable companies, in which
telecommunication carriers are involved, the two best performers are in Germany. Both these companies
were among the first in which Deutsche Telekom sold majority interests.

A number of networks have low take-up rates for cable television. Interestingly, some of the
independent companies with the best take-up rates for cable telephony have a low take-up rate for cable
television. The take-up rate for Optusis only 11% of households passed. In Spain, ONO has only managed
to sign up 16.9% of households passed. In New Zealand, TelstraClear has a relatively low take-up rate as
do both the cable companiesin the United Kingdom.

In respect to cable networks owned by telecommunication carriers, a number have low take-up rates.
In Iceland, only 15.7% of households take Siminn’s cable television service. This may be because al
available Icelandic channels are freely available and only foreign channels are subscription based. In
Australia, Telstra also has a very low take-up on its cable television network, with just 19.2% of
households passed subscribing to the service. Telstra attributes this, in part, to access and programme
regulation. On the supply side, Telstra says that regulated third-party access to pay television channels has
discouraged ongoing investment in cable networks. On the demand side, Telstra says the strict regulation
of premium sporting events on pay television, in favour of their availability on commercia free-to-air
television, has dampened consumer take-up. In France, NC Numericable, which uses France Telecom’s
cable network to deliver service, also has arelatively low take-up rate.

One additional factor needs to be taken into account in the take-up rate for some companies. In a
small number of cases, cable companies serve customers in the same area. This occurs in Australia,
Portugal and a small number of areas in the United States. In the United States, RCN is a so-called, cable
“over-builder” in some regions. In other words, RCN is a new entrant competing against an existing cable
television provider. This explains why RCN has a lower take-up rate than most other cable companies in
the United States.
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In Australia, Telstra and Optus have an 80% overlap of their cable networks. Even then, the combined
take-up rate for cable television is very low compared to other countries. In Portugal, cable networks also
compete in the same area. There is a much higher take-up rate for cable television in Portugal than
Australia. At the same time, Portugal Telecom and Cabovisdo's take-up rates are relatively low in
comparison with many companies. In both Australia and Portugal, competition between cable telephony
and the PSTN has developed apace but the overall take-up of cable television is lower. To the extent that
the incumbent telecommunication carrier is in the cable market in these two countries, as a defensive play
in respect to telecommunications, this may be a factor in why there is a lower take-up of cable television.
This can be the result, for example, if the incumbent carrier was in the cable market primarily to defend
their telecommunications revenue rather than to develop cable television. In this situation, the objective
may be to slow growth of the competitor in adjacent markets rather than to necessarily maximise the
incumbent telecommunication carrier’s delivery of cable television. On the other hand, as Telstra notes, the
attractiveness of cable television to consumers can be influenced by regulation that requires some of the
most popular content to be shown on free-to-air television. The Australian Government indicated in August
2003 that the so-called “anti-siphoning laws’ may need refining.®

Cable Modems

Cable companies in Canada have attained the leading take-up of cable modems, in terms of homes
passed. Shaw Communications provides cable modem service to just over one in every four households
passed by their network. Rogers Communications has connected one in every five homes. At the end of
2002, these two companies were the only cable operators in the OECD to have atake up rate greater than
20% of all households passed. The only broadband access provider with a higher take-up rate is Korea
Telecom. At the end of 2002, KT had connected the equivalent of one in every three Korean households
using DSL. Hanaro Telecom, using a combination of cable modems and DSL has a performance similar to
the Canadian cable companies in terms of take-up.

The cable companies with the next best performance are UPC in Austria as well as GCl and
Cablevision in the United States. Telenet and UPC in Belgium also have relatively high take-up rates. The
striking feature of al the cable companies with leading performance is that they are in markets where there
is strong competition between cable and DSL. They are also al independently owned cable companies.

The best performing cable network that is owned by a telecommunication carrier is Portugal Telecom.
However that company’s performance presents a striking contrast to independently owned networks. Just
over one in 20 households passed by Portugal Telecom’'s network takes cable modem service. Portugal
Telecom's performance is followed by TeliaSonera in Finland and France Telecom. However, at this rate
the take-up is very low, with TDC, Telenor and Telstra recording just one cable modem subscriber for
every 33 households passed.

The ownership of cable television networks by incumbent telecommunication carriers has had
quantifiable impacts on the development of broadband access. The average take-up rate for cable modems
on networks owned by telecommunication carriers is just 2.6%. By way of contrast, the average for
independently owned cable networks is 10.7%. In other words, if their home is passed by an independently
owned cable company, users are four times more likely to take cable modem service.

The take-up rate for cable modem service on cable networks operated by telecommunication carriers
is very poor relative to independently owned networks. In some cases this is because telecommunication
carriers prefer to market DSL but this is not always the case. Telecom Portugal, for example, has many
more cable modem subscribers than DSL subscribers. Telstra has around the same number of cable modem
and DSL subscribers. Thisis not, however, the point. Where incumbent carriers have a preference for DSL,
this trandates into the cable network being severely under-utilised as a platform for providing broadband
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Internet access. Moreover in the absence of a competitive platform or mechanisms that are working to
efficiently open up local networks (e.g. unbundling, line sharing), the available evidence shows that
incumbents develop DSL at a slower pace in those areas. This is due to a lack of competition from
independently owned cable networks.

Where independently owned infrastructure or unbundling is a work, incumbents owning cable
networks will work harder in those regions. Driven by unbundling and competition in some regions from
independent infrastructure, TDC and TeliaSonera both had take-up rates of around one in ten homes for
DSL at the end of 2002. However, if their cable companies were independently owned, all the evidence
suggests they would aso have a take-up rate of at least that magnitude. In Denmark, where TeliaSonerais
not the incumbent, it had 12.8% take-up rate in 2002. In Sweden, at the same time, UPC had atake-up rate
of 14.6%.

If UPC Sweden's take-up rate was applied to an independently owned ComHem an additional
323 000 modem users would have been in place. If TeliaSonera’s Danish take-up rate was applied to TDC
an additional 120 000 subscribers would have had cable modem service. The overal gains would, of
course, have been higher because TeliaSonera and TDC would have had to compete more vigorously with
DSL in those areas where they own both available platforms. Accordingly, the point is not that incumbents
may prefer one platform to another but rather that areadily available platform is severely under-utilised.

Finally, the evidence suggests that any proposal to structurally separate cable networks along the lines
that have been suggested for telecommunication networks, would not be advantageous. It is noticeable that
where there is a separation of network facilities or a split between infrastructure and services, as for some
networks in France and Germany, the take-up of cable modem service is very low. There may, of course,
be other factors but it is interesting to note that France Telecom has double the take-up rate than NC
Numericable, for which France Telecom provides the underlying network. On the other hand, the
independently owned Noos, using its own network, has significantly outperformed both France Telecom
and NC Numericable. It should be noted that the original structural separation was put in place for cable
television provision at atime when services such as cable telephony or broadband Internet access were not
envisaged.

Countering the foregoing trend is the fact that UPC France, which aso owns its own network, has a
very low take-up rate compared to that company’s performance in many other markets. Notwithstanding
this experience, independent cable networks amost uniformly outperform those of the incumbent. In
Finland, for example, HTV has twice the cable modem penetration of Elisa or TeliaSonera. In Australia,
Denmark, Hungary, Norway, Portugal and Sweden the same is also true. Although they significantly trail
countries with wholly independent cable networks, the independent networks in these countries tend to
boost performance. A comparison by country shows Korea, Canada and Austria as clear leaders (Table 7).
Of the countries in which telecommunication incumbents own cable networks, Denmark performs best,
followed by Australia and Portugal. In all these |ater three countries, there is an element of competition in
the same region by cable companies that gives them a dight performance edge over countries where the
incumbent owns both available platforms. These differences are discussed further in the individual country
reviews.

The range of broadband access capacity available across different countries is shown in Table 8. The
most notable feature is that the level of service is greater in those countries where independent cable
companies compete with telecommunication carriers. The two outstanding countries are Japan and Korea
where competition between cable and DSL has ensured the highest baseline levels of service. Theimpact is
also noticeable in Belgium, Canada and the United States, where higher levels of basic service in the cable
sector have meant telecommunication carriers also have to offer high levels of service. On the other hand,
if the cable industry in a certain country offers alower speed then the incumbent tends to match that offer.
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The levels of service offered incumbents telecommunication carriers offering both cable and DSL are not
designed to compete with each other. They generaly have the same level of pricing and same level of
service. Significantly, while high speeds are available in Italy (Fastweb) and Sweden (Bredbandsbol aget),
their more limited geographical coverage may be the reason the incumbents have not yet responded with
higher levels of DSL performance. One further observation is worth making. In countries where the
telecommunication carrier does not own a cable television network but wishes to enter the video market in
competition with cable television companies, the baseline DSL service is sometimes higher than cable
modem. Deutsche Telekom has significantly lifted the baseline offer for its DSL service and is offering a
range of video-on-demand services. That company’s service is notably higher than German cable
companies. A similar situation exists in Spain where Telefonica offers a high-level service on DSL than do
the cable companies because the company wants to increase its share of the video services market. By way
of contrast where incumbents own cable networks their DSL offers tend to be at lower baseline speeds.

Table 7. Cable modem take-up by country

Cable modem subscribers as

proportion of households Cable modem Households passed by
passed by cable networks subscribers cable networks
Korea 33.6 3701 708 11 013 520
Canada 19.0 2 008 566 10597 814
Austria 18.9 326 181 1730000
Netherlands 11.9 776 000 6 537 000
United States 11.5 11 300 000 98 600 000
Japan 11.3 1954 000 17 345 600
Switzerland 8.3 260 000 3118 700
Belgium 7.7 326 181 4 237 800
Denmark 7.2 133 003 1 860 000
Spain 7.1 252 765 3563 000
United Kingdom 6.2 779 319 12 540 000
Australia 6.2 173 200 2 800 000
Portugal 6.2 207 486 3361 000
Sweden 4.8 153 700 3206 000
Italy 4.7 71 000 1 500 000
Norway 4.7 47 700 1017 000
Finland 3.8 54 000 1415997
New Zealand 3.6 5563 154 700
France 3.1 275 000 8 768 144
Hungary 15 31819 2101 000
Poland 14 33900 2 394 000
Turkey 0.9 17 850 1 900 000
Ireland 0.5 2 300 472 800
Germany 0.2 60 000 29 545 325
Luxembourg 0.0 75 159 300
Iceland 0.0 0 35000

Note: Data not applicable or not available for Greece, Czech Republic, Mexico and Slovak Republic. Shaded countries are those in
which incumbent telecommunication carriers were significant players in cable markets in 2002. Data for Italy are for Fastweb.
Although Fastweb’s subscribers do not use a cable modem to access the Internet, the company does offer video and telephony
services.

Source: OECD.
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REVIEW OF CABLE PERFORMANCE BY COUNTRY

Australia

Australia is one of two OECD countries where there is significant overlap between cable networks.
The largest cable television network is owned by the incumbent telecommunication carrier (Telstra).
Telstra's cable network passes 2.5 million households. The second largest cable network is owned by
Optus a subsidiary of Singapore Telecom. The Optus cable network passes 2.25 million residences. The
overlap between the two networks is around 80%, with the same areas being covered in Australia's three
largest cities. Asin other countries, cable may provide service in some areas where DSL is not available.”

The initial development of cable networks in Australia occurred during the duopoly in the provision
of fixed network telecommunication infrastructure. The duopoly was from 1992 to mid-1997. Prior to that
period there was no cable television, or “pay-television”, in Australia. During the duopoly, Optus aimed to
build a cable network with the goal of offering customers both television and telephony services. Telstra's
entry into the cable market was primarily defensive in nature, with the aim of retaining telephony
customers that might otherwise elect to take both cable and telephony services from Optus. The result of
this situation was that cable networks construction occurred very rapidly with both players rolling out
networks along the same streets of Australia’s largest cities. The two companies also competed strongly to
win the rights the most attractive sporting and entertainment content. On a relative basis, this led to some
of the highest pricesin the world being paid to the right’s owners for such content.

By the end of the duopoly, faced with the incumbent’s determination to build cable in most of the
same areas, where the new entrant laid cable networks, as well as much higher than expected programming
costs, Optus largely ceased to expand its cable network. For its part, having covered Australia s five largest
cities, Telstra also ceased rolling out cable networks. Telstra says that regulated third-party access to pay
television channels and regulation, aimed at ensuring some premium sporting events were shown on
free-to-air broadcasters, discouraged ongoing investment to expand the cable network. As such, the reach
of Australia' s two largest cable television networks is about the same as it was in 1998. The end of the
duopoly did, however, create opportunities for other players to launch cable networks in smaller cities. In
Canberra, TransACT launched a trial cable television network in 1998 and commercial services were
initiated in 2000. In 1997, Neighborhood Cable launched regional Australia’s first cable network and has
subsequently expanded to offer services in a number of regional cities in the State of Victoria. By April
2003, Neighbourhood cable passed 90 000 residences.?

The performance of cable networks in Australia is mixed. During the duopoly, cable networks were
rolled out at a rapid pace but competition during the duopoly was largely focused on securing content
rights and marketing cable television rather than telephony or the emerging market for high-speed Internet
access. More recently, following the end of the duopoly, significant competition has developed for
telephony in those regions covered by the Optus cable network. By June 2002, Optus had
635 000 telephony lines over its own facilities.” This represented a 17% increase over 2001. The take-up of
telephony, as a proportion of the number of homes passed by Optus, has been among the best in the world.
In 2002, the number of telephony lines represented the equivalent of 28% of homes passed.’® Telewest, in
the United Kingdom, is the only cable operator that has a significantly better take-up rate for telephony, in
terms of homes passed.
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The take-up rate for cable telephony, on the Optus network, provides evidence that facilities-based
competition is at work in some regions of Australia. Although Australia’'s other cable networks are
relatively small, they aso report significant take-up rates for telephony in those areas where they compete
against the incumbent. On the other hand, Optus has not been actively expanding its cable network into
new areas. This means that users in some of Australia’s largest cities are only passed by Telstra's cable
network. They may not, therefore, have an alternative platform passing their business premise or residence
which offers facilities-based competition — athough regulated wholesale access and geographicaly
averaged pricing provide users with the potential benefits of services-based competition. The original
reason Optus ceased building new cable networks was that the economics became increasingly adverse as
the incumbent built down the same streets and competed for the same content rights. More recently,
however, it is much harder to justify entering a cable television market where Telstra has had the first-
mover advantage. This situation applies in Australia’s fourth and fifth largest cities. In smaller Australian
cities the situation is more propitious as evidenced by the entry of TransACT and Neighborhood Cable.
These companies were given a boost, in November 2002, by an agreement, brokered by ACCC (Australian
Competition and Consumer Commission) that ensures that smaller networks have access to channels
carried by Telstra's cable network.™

In contrast to cable telephony the take-up rate for cable modems is relatively low in Australia. At the
end of 2002, Optus had 85 000 cable modem subscribers and Telstra around 75 000. This represented a
take-up rate of 3.8% for Optus and 3% for Telstra in terms of homes passed by their respective cable
networks. This penetration is very low given that, by that time, it had been five years since the initial
launch of cable modem servicesin Australia.

In September 1996, Telstra became the first operator in Australia, and one the first in the world, to
launch cable modem services in a small number of Melbourne suburbs.® By May 1997, Telstra had made
cable modem service available to more than one million business and residential premises.® High-speed
Internet access over cable networks should therefore have been up and running, but no competition was to
emerge for several years. It wasn't until December 1999 that Optus began connecting its first cable modem
customers.™ Telstra's DSL service was not launched until late in 2000.” Telstra had planned to launch
DSL in September 1999 but was delayed by twelve months, following the intervention of the ACCC. The
regulator’s intervention was aimed at ensuring that other 1SPs could also launch service using Telstra's
local loops. It has been suggested that this delay has contributed to Australia’s position relative to other
countries in terms of broadband penetration. On the other hand, Australia was one of the first countriesin
the world to launch cable modem service and, of the ten OECD countries which introduced DSL in 2000,
Australiais placed at number eight. This suggests that starting dates are much less significant than level of
competition in determining growth rates. The corollary being that the ACCC intervention, which is now
facilitating faster uptake of DSL viaindependent | SPs, may have produced the best outcome.

Telstra's early launch of cable modems was undoubtedly due to the potential threat of competition
both from Optus and the end of the telecommunications duopoly. Telstra' s choice to launch cable modem
service four years ahead of DSL is notable. As the incumbent, had Telstra launched DSL it would
undoubtedly have had to make a wholesale offer available to competitors. On the other hand, by first
launching cable Telstra could meet any potential competition that emerged from other facilities providers
using cable or DSL.

The initia level and structure of pricing of Telstra’'s cable modem service, however, does not appear
to have had much appeal to users. In the first three years of service Telstra only managed to attract around
15 000 users. One element of pricing that sets Australia and New Zeaand apart from the rest of the OECD,
is the lowest download limits associated with baseline pricing offers. In Australia, Telstra's download
limit, before metered charging commences, has increased since competition emerged from competitors
using regulated wholesale offers. In August 2003, a download limit of 500 Mbytes applied to Telstra's
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baseline DSL and cable offers before metered pricing commenced. Previously the cap had been 250
Mbytes. Unmetered local calls for dial-up have been raised in Australia and New Zealand as a contributing
factor in the slower growth of broadband take-up in these two countries. However, unmetered local calls
for dial-up exist in athird of OECD countries, including those with the highest broadband penetration (i.e.
Korea and Canada). What sets these and other countries apart is that their broadband pricing is unmetered,
or has much higher download caps, making it more attractive for users to shift from unmetered dia-up. In
fact, Australia’s broadband growth has begun to increase as independent I1SPs, using DSL via regulated
access, have raised the data caps on baseline offers.

In the absence of initial pricing that was attractive to users, or for whatever other reason, Optus felt
able to delay the launch of its service. Since that time, the value of an independently owned cable network
is reflected in the superior growth of Optus cable modem service relative to Telstra's. On the other hand,
Optus pricing has tended to follow the lead of Telstra, such as having a 550 Mbyte download limit on its
baseline offer, rather than proving an aternative model. Should users of Optus exceed their monthly data
allowance, they do not pay any excess usage charges. Instead, their data usage is limited to a maximum
speed of a 28.8 kbps until the first day of the next calendar month. Pricing in the Australian market is
however undergoing changes. Independent | SPs using regulated wholesal e access are offering increasingly
attractive offers to consumers. It is not uncommon for baseline DSL offers to include much higher
download caps and some flat rates are emerging at the premium end of the market. One reason this is
occurring in Australia and not New Zealand is that wholesale access pricing is unmetered. This alows
greater flexibility for ISPsin Australiato offer arange of pricing options.

The most successful aspect of Australia’ s independently owned cable networks has been the take-up
rate for cable telephony. The current problem for Australia is that independent cable networks pass less
than a third of Australia’ s households. At the same time, the incumbent telecommunication carrier’s cable
network is under-utilised, with cable modem service being taken-up by only 3% of homes passed and users
in some mgjor cities not having a choice of platforms from different providers. The ACCC'’s action in
introducing unbundling will increase competition in the DSL segment of the market. Thisis readily evident
in the fact that DSL is now growing faster than cable modem service in Australia. The impact of regulated
wholesale access for DSL, on the overall broadband market in Australiais another factor to be considered.
In the first quarter of 2003, for the first time, independent | SPs sold more DSL subscriptions than Telstra's
combined sales of retail DSL and cable modem subscriptions. If this trend continues, there will be
increasing competitive pressure on Optus and Telstra in the overall broadband access market

Austria

Austria provides a leading example of the benefits of competition between independent cable
television networks and DSL providers. Cable companies launched high speed Internet access services as
early as 1997. UPC Telekabel Group, for example, launched an Internet access service in September 1997.
A number of other cable companies, such as Liwest, commenced cable modem service in 1999. Stung into
action, Telekom Austria launched its DSL service in November 1999 and, by 2002, could offer DSL
service to more than 80% of the population.

The largest cable operator in Austriais UPC Telekabel. At the end of 2002, UPC Telekabel had one
of the highest ratios of cable modem penetration of homes passed in the OECD, with a 19% take-up rate.
UPC Telekabel offers cable telephony services to residential customers in Vienna, Graz and Klagenfurt.
The company had 150 000 lines at end of 2002, representing a 16% take-up rate of homes passed.

Overdl, Austria’s cable market is performing very well with nearly twice as many cable modem

subscribers as DSL subscribers. This performance has been achieved despite the fact that DSL is available
to far more usersin Austria than cable. One slightly disappointing aspect of the cable market is that nearly
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all the cable telephony customers appear to be with UPC Telekabel, suggesting that other cable companies
are not as active in this market segment.

Although Austria was one of the early leaders in the OECD in terms of broadband development, a
number of other countries have recently overtaken its penetration. This is primarily because DSL has not
kept pace with the growth of cable modem service in Austria. This led the regulator, RTR (Rundfunk and
Telekom Regulierungs — GmbH), to announce in April 2003, that it was looking at ways to strengthen the
development of all broadband Internet access technologies, including ADSL, cable modem, Wireless LAN
and fibre to the home, with a particular focus on W-LAN.*

Belgium

Belgium has one of the highest penetrations of cable television in the OECD. Virtually every
household or business in Belgium is passed by a cable television network. Belgium's cable companies
have a so been quick to introduce cable telephony and cable modem service.

In the four years following liberalisation of the telecommunications market in 1998, Belgium's cable
operators added 209 000 telecommunication lines. In 2002, the pace of growth increased and by the end of
that year the largest cable operator (Telenet) had 214 000 telephony lines. Telenet’s take-up rate for cable
telephony was the equivalent of 12% of all homes passed. Competition from cable companiesis one of the
reasons Belgacom, the incumbent telecommunication carrier, has substantially reduced prices for
telephony since 1998.

It is, however, in the introduction of broadband access that Belgium cable companies have had the
largest impact. Asin the case of telephony, their importance is not just in terms of their own contribution to
broadband development but also in their impact on the incumbent telecommunication carrier. It is not
coincidental that Belgium has the highest number of households passed by cable and 98% availability of
DSL. The impact of cable is aso evident in other areas of DSL service. Belgacom was among the first
telecommunication carriers to introduce self-install modems. Moreover, and currently of more importance,
Belgacom has one of the highest baseline offers for DSL capacity. Belgacom’s targeted downstream
performance over the whole country is 3 Mbps for DSL. The reason why Belgacom'’s baseline is much
higher than counterparts in many OECD countries is because cable companies are offering 4 Mbps
downstream.

The take-up rate for Telenet’s cable modem service is among the highest in the OECD, representing
the equivalent of 17% of homes passed at the end of 2002.

Canada

Canada's cable industry has performed admirably in its contribution to the roll out of broadband
access in Canada. Canadian cable companies were among the first to introduce cable modem service and
their penetration significantly exceeds that for DSL. On the other hand, Canada’s leading cable companies
have not introduced cable telephony. One reason for this may be the fact that local calls are unmetered in
Canada making it harder for competitors to enter the market. How much impact this has had on the strategy
of the cable companies is difficult to determine. It has not, for example, stopped cable companies in the
United States entering the market.

Although the largest Canadian cable companies have yet to launch cable telephony, one of the
smallest operators has such a service in operation. Eastlink is a privately-owned company with operations
in Nova Scotia, New Brunswick and Prince Edward Island. Eastlink is the sixth largest cable network in
Canada and the largest private cable network in Canada with approximately 240 000 cable subscribers. The
company launched local telephone service in 1999 with a bundled “triple play” strategy. The product
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known as “Watch, Surf, and Talk” includes cable television, high-speed Internet access, and telephone
service with up to ten calling features for USD 69 per month. A discount is available on the bundled
product to obtain a price advantage (al three services together are about 20% less than they would be if
taken separately). By the end of 2002, the company is reported to have signed up more than 10% of its
cable subscribers for the telephone service, or around 25 000 subscribers. In some markets Eastlink reports
acable tell7ephony penetration of 30% of cable customers, which is much higher than they had originally
expected.

An explanation for why Canadian cable companies are not yet offering telephony on a widespread
basis, may be that they are waiting to enter the telephony market via VolP over broadband as that
technology matures. All the major cable companies in Canada have undertaken Vol P trials. However, they
closed them around 2001-02 as they did not see the technology as viable at the time. No cable companies
were offering VolP by April 2003. All of the major cable companies have stated that they have no interest
in circuit-switched telephony and are waiting for the cost level and performance of VolP to improve. The
Chairman and CEO of one of the leading companies stated, in February 2003, “ The networks are, in terms
of fibre to the feeder, node size, and everything really except the powering issue, telephony ready. We have
prepared the network so that it could accommodate a telephone product.”*®

The other likely reason that the major cable companies have not yet rolled out cable telephony is a
question of their priorities. The two Canadian Direct-to-Home satellite operators have grown very rapidly
in their five years of existence, offering an all digital service. The major cable companies have therefore
focused on converting their large base of analogue customers to digital service. Moreover, the major cable
companies have been very successful in developing their high speed Internet business, which continues to
grow rapidly. They have consequently focused their time and resources in this area rather than on
telephony.

It is certainly in respect to broadband that Canada’'s cable companies have excelled. Canada's two
largest cable companies are Rogers Communications and Shaw Communications. Both companies have the
highest take-up rates for cable modems services in terms of households passed. For Shaw, the equivalent of
26% of households passed took cable modem service in November 2002. For Rogers, the same metric was
21% at the end of 2002. The high availability of cable networks in Canada has undoubtedly contributed to
their success in competing with telecommunication carriers. That competition has led to some of the lowest
prices in the OECD for broadband and sub-broadband access. Broadband access from Shaw was priced at
USD 29 per month in April 2002.

Canadian cable companies have aso introduced a low-speed “aways-on” cable modem service, at
128 kbps, aimed at drawing customers away from dial-up. In April 2002, the price of the latter service,
from Shaw, was USD 20 per month as a stand-alone product, or USD 16 when bundled with cable
television. In response, Bell Canada has introduced a similarly priced offer of USD 20 for DSL at
128 kbps. In the small number of telecommunication carriers in other countries offering “low speed
always-on service”, at 128 kbps, these offers are all priced above USD 30 and at a premium compared with
dial-up services in those countries. This is noted to make the point that in Canada, as a result of
competition between cable and DSL providers, users could have a high-speed downstream connection at
960 Kbps for USD 30. In Canada’s case, the low-priced DSL and cable offers are aimed at competing with
dial-up.

Czech Republic
The Czech Republic has a relatively high availability of cable television with some 62% of all

households being passed at the end of 2001. The first commercia cable modem service was launched in
1999 and the largest cable network (UPC KabelNet ) launched its cable service in 2000. By the close of
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2002, UPC had 15 300 cable modem subscribers. This was the equivalent of a 2% take-up of households
passed.™® UPC also offers cable telephony services and had 3 100 subscribers at the end of 2002.

The second and third largest cable networks in the Czech Republic agreed to merge in January 2003.%
The two companies are Intercable and TES Media. The newly merged company offers cable television
services to amost 300 000 subscribers and makes high-speed Internet services available to approximately
60 000 households. The total number of connectable households passed by the new company’s network is
more than 500 000. TES's core business is cable television, but it has two divisions to provide fixed
wireless local loop and long-distance fibre data transportation services. At the close of 2002, TES Media
had 1 500 high-speed-internet subscribers.

One reason for the relatively low development of cable modem services in the Czech Republic to date
is that DSL service did not commence until early 2003. Just as telecommunication carriers need
competition from cable companies, the reverse is equally the case. It is notable that Czech Telekom’s DSL
offers are designed to match the highest speed cable offer (i.e. 320 kbps) rather than offering superior
performance levelsfor the first time in the Czech market.

Denmark

There are three mgor actors in the Danish cable televison market. TDC, the incumbent
telecommunication carrier, owns the largest cable television network in Denmark. At the end of 2002,
TDC's network passed 1.25million households, and the company had 885000 cable television
subscribers. The second largest cable network in Denmark is owned by TeliaSonera. TeliaSonera
purchased the Stofa network in 1997. TeliaSonera services about 630 000 households, primarily in Greater
Copenhagen and the larger provincial towns. In Greater Copenhagen, Telia covers 72% of al private
households, rising to 99% of private households in central Copenhagen. At the close of 2002, TeliaSonera
had 188 000 cable television subscribers. The third player in the Danish cable market is the FDA
(Forenede Danske Antenneanlagg or the Danish Cable Television Association). Founded in 1983, the FDA
organises about 375 local networks, representing around 311 000 households.”* FDA members own the
network from the cable head-end to the home. In total, approximately 1.8 million households are passed by
cable television networks in Denmark.

While there is no overlap between the networks of TDC and TeliaSonera, the members of the FDA
have some discretion in choosing an upstream cable provider. The choice must be taken by the entire
housing association rather than by individual members. This creates an element of competition for those
households served by FDA systems. On the other hand, until the mid-1990s TDC was the only company
allowed to build cable backbones across all the 270 local communities of Denmark. This has meant that it
has tended to be only recently that a choice of backbone cable networks has been available to some FDA
members.

There is no cable telephony offer in Denmark. FDA networks are not equipped to offer telephony and
for those using TDC there is unlikely to be development of this service. TeliaSonera does not offer cable
telephony and has instead focused on providing cable television and broadband Internet access. Some 13%
of al households passed by TeliaSonera' s cable network take cable modem service. By way of contrast,
just 3% of the homes passed by TDC's cable network take cable modem service. This suggests an under-
utilisation of TDC'’s cable network as an alternative platform for the provision of broadband access.

Overal the take-up of cable modems in Denmark is the best of any country where the incumbent
telecommunication carrier is a significant player in the cable television market. However, this performance
owes more to the independently owned TeliaStofa network than to TDC. That being said, the fact that FDA
members can choose upstream suppliers has introduced an element of competition into the Danish market.
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This means that of all the telecommunication carrier owned cable networks, TDC' s network does provide a
small degree of intra-company competition to DSL. One other element particular to the Danish situation is
that the FDA believes that ownership of the network by its members has given them a higher degree of
awareness of broadband. On the other hand, the low take-up rate on some cable networks may suggest that
separation of different levels of network ownership has had mixed results.

As in the other Nordic countries, the ownership of cable television networks by incumbent
telecommunication carriers has limited the available platforms for competition in Denmark. While
Denmark’s overall broadband performance is good in a number of areas, success has tended to result from
the development of DSL services rather than cable. TeliaSonera has undoubtedly provided some
competition but unbundling has arguably had a larger impact. On the positive side, Denmark can point to
considerable achievements such as 95% DSL availability and among the highest broadband penetration
rates in Europe. On the other hand, there are some limitations constraining growth in the current market.
One example is that 2 Mbps is the highest speed new entrants offer over unbundled local loops. As such,
without a more independent cable sector offering higher speeds there is less pressure on TDC, as compared
to Belgacom for example, to offer higher-capacity broadband access in the Danish market.

Finland

Both the largest incumbent telecommunication carriers in Finland, Elisa and TeliaSonera, own cable
television networks. Elisa’s cable television network had 160 900 subscribers at the end of 2002. No data
were reported by Elisa, in 2002, on cable modem subscribers, to their cable television networks.

TeliaSonera owns the second largest cable television network in Finland. The TeliaSonera network
passes around 250 000 households. At the end of 2001, TeliaSonera had 148 000 cable television
subscribers. At the same date, TeliaSonera had 10000 cable modem subscribers, representing the
equivalent of 4% of households passed.

The largest cable television network is the independently owned HTV. HTV launched its first cable
system in 1975 and became the first network in Europe to offer pay television in 1978. In 1981, HTV was
acquired by SanomaWSOY. HTV’s network passed 320 000 households and served 237 000 cable
television subscribers at the end of 2002. At that stage, HTV had 30 000 cable modem subscribers,
representing a take-up rate of 9.4% of households passed.

Cable telephony is not offered by the largest cable networks in Finland. Ownership by
telecommunication carriers is undoubtedly a major factor but the attractiveness of on-net wireless calls has
meant a decline in the fixed market. It is therefore less attractive for independently owned cable networks.
At the same time, there are notable performance gaps, in terms of the take-up rate for cable modems on the
independent HTV network and those of the telecommunication carriers. This suggests that in some parts of
Finland a major platform available to provide competitive broadband access is under-utilised for this
purpose. Competition is developing more strongly in respect to DSL, as carriers with independent facilities
and unbundled local loops offer services. In the final quarter of 2002, Finland was the second fastest
growing broadband market in the OECD. This growth, however, was very strongly weighted towards DSL
rather than cable modem.

France
In January 2003, the French telecommunication regulator released a report on the state of the cable
market in France.””> ART (Autorité de Régulation des Télécommunications) underlined the low penetration

of cable, in both the telecommunications and television markets. The report stated that at June 2002 only
13% of French households subscribed to a cable network. The report also cited the large difference in
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penetration between DSL and cable modem, as well as the large difference in respective growth rates. By
the end of 2002, there were 1.4 million DSL subscribers and 283 000 cable modem subscribers. The report
also noted that cable networks in other countries make up a far larger share of the overall television and
telecommunications markets than they do in France. The take-up of cable telephony subscribers on those
networks offering this service, for example, is extremely low in France compared to networks in other
countries.

After an extensive review of the French cable market, ART proposed three scenarios for the future
development of the cable sector in France. These were:

»  Consolidation: rationalisation of networks through area exchanges; consolidation of current cable
players following the elimination of legidative barriers to mergers; grouping of existing players
around a new entrant providing fresh capital.

e Separation of infrastructures and services, with the takeover of al physica cable infrastructures
by a single operator in order to offer service providers unified access to al 8.5 million
connectable households in France.

e The status quo and the technological erosion of cable, which might lead to decreasing interest in
this medium.

It is not intended to repeat the analysis undertaken by ART. French cable operators face many of the
same challenges as do other cable companies in other markets such as competition from satellite services
and the need to find capital to invest in network upgrades. It needs to be noted, however, that asin athird
of OECD countries, the incumbent telecommunication carrier is amajor player in the French cable market.

France Telecom is the largest operator of French cable television infrastructure. The company’s main
vehicle for cable television is France Telecom Cable through which it provides direct services to
subscribers. France Telecom also owns the cable network over which NC Numericable provides services.
In addition, France Telecom owns a minority interest in Noos, which provides cable services over its own
network but also uses part of France Telecom's network. France Telecom’s share of Noos is the result of
the retrocession of the Noos shares previousy held by NTL prior to that company’s bankruptcy
reorganisation. Noos, NC Numericable and France Telecom Cable are the three largest providers of cable
television servicesin France.

Experience in France, and other countries where the incumbent telecommunication carrier has a major
stake in the cable industry, suggests several things in respect to the proposals forwarded by ART. Taking
the proposals in reverse order, ART is correct that the status quo is unlikely to lead to a more dynamic
contribution from cable networks to the development of communications in France. Cable networks owned
by telecommunication carriers have a lower take-up rate for cable television and cable modems than
independently owned networks. In addition, they do not provide cable telephony.

The separation of cable services from infrastructure provision is afurther option raised by ART. Here
it might be noted that experience shows that where there is a separation between cable infrastructure and
services, the performance is not as good as where there is seamless provider. The performance of NC
Numericable, for example, is not as good as France Telecom Cable in terms of the take-up of cable
television or cable modems. It could, of course, be argued this is due to a competitor owning the
underlying infrastructure and this would be a fair point. Accordingly, if the infrastructure provider was not
the telecommunication incumbent, the situation might improve. On the other hand, cable companies in
other countries, which both own infrastructure and provide services, have far higher take-up rates for all
services than where there is a separation of infrastructure and services.
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In Germany, even after Deutsche Telekom's exit from the first systems, the separation of Layer 3 and
Layer 4 ownership appears to have hampered the introduction of new services (e.g. cable modems). A
further example comes from Korea. In Korea, Thrunet filed for bankruptcy following the sale of its
infrastructure after an attempt to become simply a broadband service provider over the networks of other
companies. Thrunet’s subscriber base stopped growing and then went into decline following the sale of its
network assets and controlling equity interest in local cable companies. By way of contrast, the superior
performance of France Telecom in selling DSL, and that company’s rapid rollout of availability across
France, demonstrates the value of co-ordinated network and service provision by the same entity.

The first option put forward by ART would appear to be the best way forward if it aso included the
divestiture of cable assets by the PSTN incumbent. The participation of a new entrant is aways welcome
in any communications market, though this need not necessarily be limited to one new player. This option
may also involve the consolidation and rationalisation of existing networks in terms of number and
geography. On the other hand, the evidence from many countries, such as Belgium, Canada and the
Netherlands, show that regional cable companies can be very successful and are among the leadersin terms
of best practice performance. While cable networks in all countries face common challenges, the main
factor in this success is an independently owned cable sector capable of providing seamless networks and
services.

Germany

The provision of cable television in Germany has historically been divided into four layers. Level One
infrastructure was the transmission of broadcast signals from the source (e.g. satellite uplink).” Level Two
was the signal to the cable head ends (e.g. satellite downlink). Level Three was the cable backbone
(i.e. trunk network) and Level Four was the final connection into the subscriber’s residence. Historically,
Deutsche Telekom owned the entire Level Three infrastructure across Germany. On the other hand,
Deutsche Telekom was only a Level Four provider in a small minority of cases, with final connections to
the customers being provided by Level Four providers.

In 1999, Deutsche Telekom made the decision to sell mgority interests in its cable networks and
placed its Level Three assets in a separate subsidiary.?* In addition, the company divided these networks
into nine regions. At that stage, Deutsche Telekom’s plan was to maintain a minority equity position in
each of these networks to preserve its access to cable television subscribers and to be able to sell
multimedia services. Telekom's initial approach was to look for institutional investors rather than to sell
the networks directly to existing players in the cable market.” While Telekom insisted these entities were
free to manage the systems, it was noted at the time that shareholders with 25% ownership of a company
had the power to block certain decisions and merger agreements.

Deutsche Telekom reached the first agreements to sell majority stakes in February and March 2000.
The first sale was the company’s magjority stake in the cable companies in North Rhine-Westphalia and
Hesse. This was followed, in 2001, by Deutsche Telekom's sale of its magjority interest in the regional
cable television company for Baden-Wuerttemberg. This left Deutsche Telekom as the 100% indirect
owner of cable television networks offering cable television services in six regions and as the holder of
minority interests in three regions. The six regions remaining under full ownership accounted for
approximately 75% of the geographic area of Germany and 58% of the German population.?®

In March 2003, Deutsche Telekom completed the sale of its six remaining cable TV regions. The sale
concerns the cable activities that were still owned by Deutsche Telekom in the regions of
Hamburg/Schleswig-Hol stein/M ecklenburg-Western Pomerania, Lower Saxony/Bremen,
Berlin/Brandenburg, Saxony/Saxony-Anhalt/Thuringia, Rhineland-Palatinate/Ssarland and Bavaria
Deutsche Telekom has entered into long-term arrangements with the sold companies for the lease of some
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of itsinfrastructure (e.g. cable ducts, glass fibres, technical facilities), but no longer has an equity position
in the ownership of the companiesin these six regions.

In April 2003, Deutsche Telekom till had a 40% interest in the regional cable company serving the
German State of Baden-Wuerttemberg. However, financia restructuring of financially distressed cable
companies in North Rhine-Westphalia and Hesse, during 2002, resulted in Deutsche Telekom no longer
holding 45% and 35% equity positionsin the respective cable companies in these regions.

The forgoing description of the structure and ownership of the German cable industry is necessary to
be able to understand why cable telephony and cable modem services are almost wholly undeveloped in
Germany in complete contrast to the extensive availability of cable television networks. At the end of
2001, there were 21.8 million cable television subscribers and cable networks passed 83% of all
households. On the other hand, there were less than 20 000 cabl e telephony subscribers. In respect to cable
modems, the German Cable Association says there were in the vicinity of 60 000 subscribers at the end of
2002. This compares with 3.2 million DSL subscribers at the same date.

The current under-development of the German cable sector is directly related to its structure and
ownership. While the two are very much related, the structure can be considered first. It could be argued
that the separation of the industry into different layers worked reasonably well for cable television. The
fact that cable networks pass 83% of households is evidence that Deutsche Telekom, and the Layer Four
providers, did a good job in terms of making the cable television service available. In those terms, one of
the original policy objectives could be judged very successful. Furthermore, with 75% of homes passed
subscribing to cable television service, the take-up rate is also relatively good. Where the system proved
not to be able to make a transition was in the introduction of new services, such as cable telephony and
broadband Internet access, as market liberalisation came into effect.

It might, of course, be argued that the separation of cable networks into different layers could have
worked if Deutsche Telekom had not been the Level Three provider. Deutsche Telekom had, of course,
very little incentive to upgrade cable networks to enable others to provide services that compete with its
own. This is undoubtedly true in respect to the negative impact Deutsche Telekom’s participation had on
the roll out of new cable services. On the other hand, the initial experience in Germany suggests that there
have still been problems, in the introduction of new services, where there is a continuing separation in the
ownership of Level Three and Level Four.

For whatever reason, the new owners of Layer Three networks and the more than 5 000 owners of
Layer Four networks have not yet been able to provide a platform that can provide services to compete
with Deutsche Telekom. With Deutsche Telekom exiting the cable television market, this may change over
time. Deutsch Telekom is moving rapidly to offer video services over DSL and this may act to make Level
Three and Level Four providers more co-operative. On the other hand, it has been suggested that some of
the new investors in Layer Three are not long-term players and will seek to resell networks as market
valuations improve. To the extent this is true, it may hold back the development of new services if
investment is not being made to offer such services.

To assess the best way forward, it would be necessary to have data available to compare the
performance of companies that jointly provide Layers Three and Four to those where there is a separation
of ownership. That being said, the window of opportunity may be closing for cable telephony. On the other
hand, new opportunities are open to cable companies. Although Deutsche Telekom has raced ahead in
terms of broadband access, the overall penetration in Germany is still low. At the same time, by entering
the broadband market, VolP service will become a possibility for cable companies. These opportunities
can only be grasped, however, if both Layers Three and Four co-operate to a greater extent than has been
witnessed to date or if there is arationalisation of ownership to enable seamless service provision.
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In the absence of an efficient cable sector it is necessary to employ other tools, such as unbundling
and line sharing, to open up the broadband market in Germany. In contrast to other telecommunication
carriers in the OECD, Deutsche Telekom’s sales of DSL slowed dramatically in 2002 compared to 2001.
In 2001, the company sold 1.6 million DSL lines but in 2002 could only manage 0.9 million lines. This
could be in part due to Deutsche Telekom raising DSL prices but, a8 3.9DSL subscribers per
100 inhabitants, it would be expected that there would be tremendous scope for growth.

Greece

There are no cable television networks in Greece and consequently no cable modem or cable
telephony services. Greece, with no independent cable television network to generate competition, was the
final OECD country in which DSL commenced service. OTE, the incumbent telecommunication carrier,
announced prices for DSL service in April 2003 OTE's prices for a 384 kbps, 512 kbps and 1 024 kbps
downstream DSL service were respectively USD 70, USD 128, USD 241. These prices do not include the
ISP (Internet Service Provider) component which is charged separately. The prices were very expensive
compared to OECD countries where there is competition between cable and telecommunication networks
or effective unbundling policies. The prices reflect a severe absence of competition in the Greek market. In
the absence of aternative platforms, Greece needs to find some way to introduce competition. The
introduction of effective unbundling and line sharing as a priority is one option.

Hungary

The Act governing telecommunications in Hungary has been in place since December 2001. Prior to
that date Matav, the incumbent telecommunication carrier, had been actively expanding its cable interests.
Matédv Kébel TV, adivision of Matév, entered the cable television market in July 1998. Matav Kabel TV
launched its cable television service in six Budapest districts in January 1999. The Communications Act,
adopted in December 2001, restricted Matév from purchasing cable networks until 1 January 2004 and also
restricted its building of new cable networks where the incumbent telecommunication carrier or another
significant competitor has a telephone network. At the end of 2001, Matav had over 300 000 cable
television subscribers, compared to 7 000 subscribers in 1998. In 2001, the company reported no cable
modem subscribers.?’ Axelero, Matév's ISP, provides high-speed Internet access over Matdv Kabel
networks in some areas of Budapest, Kaposvaér, Erd, Dunakeszi, Budakalasz and Esztergom.

The largest cable network in Hungary is owned by UPC. UPC's network passed 953 000 households
a the end of 2002. Of these households, some 687 000 subscribed to cable television and 27 900 took
cable modem service. In Hungary, UPC aso holds an approximately 53.1% ownership interest in Monor
Telefon Tarsasag, a fibre-optic telecommunications network in the Monor region of Hungary, that has
offered telephony services to its subscribers since December 1994. UPC offered telephony service to
71 400 subscribers at the close of 2002, or atake-up rate of 7.5%.

Iceland

Siminn, the incumbent telecommunication carrier, began constructing a fibre to the curb (FTTC) —
fibre to the basement (FTTB) network in 1994.2 By September 2002, about 12 % of the households had
fibre to their basement and all major companies are connected via fibre. In total, some 37 % of all homes
are passed by fibre networks. Siminn uses the network to provide cable television and broadband Internet
access services.

The television service of Siminn is caled “The Broadcast” and began transmitting foreign TV-

channels in 1998.” On the Broadcast there are 23 foreign channels sold as subscription, as well as six
“free” local channels that are open to all. More than half of the households in the greater Reykjavik area
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and about one-third of households outside Reykjavik have the option to connect to the Broadcast.
Altogether this represents about 35 000 househol ds and there were 5 500 subscribers to the cable television
service.

In the absence of an independent cable television network, broadband competition has had to emerge
from other platforms. The ITU has undertaken a case study of broadband development in Iceland.® That
study shows that competition has developed using DSL via independently owned facilities and using
unbundled local loops. Broadband via fixed wireless is also available and Wireless-LAN services are being
introduced. islandssimi, the leading competitor to Siminn, provides telephony to business and residential
users over its own network facilities.

The cable television network has not played a part in market development in Iceland. The provision of
such a service may have been used by Siminn to justify the initial deployment of fibre but, if that was the
case, the results have probably not met expectations. At the end of 2002, the take-up of Siminn’s cable
television service was only 16% of homes passed probably because Icelandic content is freely available,
with only foreign content being subscription based. On the other hand, the take-up rate for cable television
on networks owned by incumbent telecommunication carriers is amost always lower than independent
networks. That being said, the share of cable television is at such a low level that it is probably not
influencing market developments.

Fortunately, healthy competition has developed even in the absence of an independently owned cable
network. There were, for example, about five times as many broadband access subscribers to the Internet
as there were cable television subscribers at the end of 2002. This is ailmost wholly due to competition
between DSL providers. The main weakness of the Icelandic market is State and Municipal ownership of
three of the leading competing players in the telecommunications market. The fourth player, islandssimi, is
privately owned. To a significant extent this could be addressed by the privatisation of Siminn which is
95% State owned. The government endeavoured to privatise Siminn in 2001, but did not receive offers it
considered favourable. This has been postponed until economic conditions are judged more favourable.

Ireland

Competition between cable networks and the incumbent telecommunication carrier has been relatively
slow to develop in Ireland. At the close of 2002, the largest cable network, owned by NTL, had just
6 400 telephony lines and only 1 500 cable modem subscribers. The penetration of cable telephony was the
equivalent of just 1.3% of households passed. The penetration of cable modems to households passed was
just 0.3%. This raises the question of why NTL has performed much better in the United Kingdom than in
Ireland in developing telephony and cable modem services.

One factor is the time period in which NTL has owned a cable network in Ireland. Prior to 1999, the
incumbent telecommunication carrier owned the mgjority share Cablelink. In 1999, the Irish government,
as part of its privatisation of the carrier, decided to sell eircom’s share in Cablelink. The objective of the
government-approved sale was to ensure the upgrading of the Cablelink network to enable it to become an
important provider of advanced multi-media services in a competitive environment.® In May 1999, eircom
sold Cablelink to NTL. Accordingly, NTL has been offering telephony for a much longer period in the
United Kingdom than in Ireland. Prior to the sale, eircom had no incentive, of course, to offer cable
telephony. That being said, the performance of NTL's cable subsidiary, in terms of rolling out cable
telephony and cable modems, has till been very slow.

Other factors are more likely to have had a larger impact on the pace of development. Among these,

the leading candidate was the financial state of NTL. NTL acquired Cablelink for around
USD 700 million.* This sum was three times the original valuation. This purchase was one of a number
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NTL undertook in a significant expansion of its cable networks across in the United Kingdom, Ireland and
continental Europe. In May 2002, three years after the Cablelink acquisition, NTL filed for
Chapter 11 bankruptcy protection. In January 2003, NTL completed restructuring and exited bankruptcy.

Faced with a deteriorating financial position, between 1999 and 2002, NTL placed a priority on
investments in those geographical and service markets where it faced the greatest competition. One such
market segment was upgrading the network to provide digital television services in the face of competition
from satellite services. By way of contrast, there appears to have been much less priority for telephony and
cable modemsin Ireland. NTL has upgraded its cable network to bein a position to offer digital servicesto
85% of households passed. On the other hand, broadband access is marketed to just 5% of all households
passed by NTL Ireland’ s cable network. NTL began offering cable modem services to these households in
November 2001. The main reason NTL could afford to delay launching cable modem services was the
absence of such a service from the incumbent.

eircom was one of the last telecommunication carriers in the OECD to offer a DSL service. eircom
launched DSL in April 2002 but the level of pricing indicated that, even then, the company was not
earnestly marketing the service. At that stage, the baseline DSL offer was more than USD 110 per month.*
Some twelve months later, in April 2003, eircom reduced its baseline DSL offer to USD 59 per month.
eircom is also expanding the coverage area in which DSL is available but faces less pressure to do so
because of the slow devel opment of cable modem availability.

The Irish government took the right decision, in association with privatisation, to sell Cablelink and
create an independent platform for competition. Unfortunately, through no fault of the government, the
financial situation of the new owner has meant it has prioritised investment towards those markets where it
faces the greatest competition. In the main, those markets are outside Ireland where the telecommunication
incumbents have been much more proactive in introducing DSL. On a more positive note, unbundling is
beginning to place competitive pressure on the incumbent, as evidenced by price reductions. NTL Ireland
will need to develop cable modem services if it wishes to compete in this market segment. The
performance of NTL in the United Kingdom suggests that thisis likely to be the case, and the company’s
emergence from financial restructuring should assist this process.

Italy

Italy does not have a tradition of cable television. In 1996, Telecom Itaia, in association with
municipal authorities, launched the Socrates Project, involving the construction of a broadband access
network harnessing "high capacity" transmission terminals such as fibre optics and coaxial cable® The
project was later abandoned. Telecom Italia says the main reasons were of an economic and financia
nature, and owing to competition from alternative technologies such as DSL.

Following the liberalisation of the telecommunications market in 1998, it was thought that some new
entrants might emerge offering a combination of cable television and telephony. However, the driving
force in the creation of an alternative platform was broadband Internet access.

FastWeb — owned 64.4% by e.Biscom and 30.8% by AEM, Milan’s main power utility, was the first
Italian company to provide both business and residential customers with a network providing telephony,
Internet and video on demand, via afibre optic, Internet Protocol (1P) network. The company launched its
services in Milan in 2000. By 2002, FastWeb's network extended 10000 kilometres, including
6000 kilometres of local access network. FastWeb's own fibre network passes 1.2 million households in
the cities of Milan, Turin Genoa, Bologna, Naples, Rome and the region of Reggio Emilia
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Rai Click isa TV on demand venture set up by Ra (60%), Italy’s state broadcaster, and e.Biscom
(40%), which offers information, entertainment and services on broadband. Rai has made more than
10 000 hours of programmes available from its archives and current TV schedules, while the e.Biscom
group contributes its infrastructure and network operation.

Launched on the FastWeb network in July 2001, Rai Click offers interactive video on demand. To
watch the Rai Click channel on TV, viewers must be FastWeb customers. Users can browse past and
present Rai programme schedules and select the material they want to see, at the time they prefer. Choices
include news and current events, sport, variety shows, films and plays, cartoons, documentaries. Rai Click
can aso be viewed through personal computers with a choice of 3 000 programmes.

e.BisMedia' s video on demand service over IP (Internet Protocol), is provided in Italy’s six largest
cities. The ARPU for video on demand increased steadily throughout 2002, more than doubling from
USD 5 in December 2001 to USD 10.5 in December 2002. e.BisMedia closed a deal with the Turner
Group for two theme channels to complement FastWeb TV’s offer of commercial, terrestrial and satellite
programming. Customers can watch CNN and the Cartoon Network without any additional installation of
equipment.

One of the main reasons for the quick roll out of service in Italy has been FastWeb's access to rights
of way. During the second half of 2001, FastWeb gained access to infrastructure developed under the
Socrates plan. Before Socrates was abandoned, it had passed some 2 million households. By the end of
2002, FastWeb client numbers rose to over 176 000, more than three times the number of clients registered
at the end of 2001. Each of these customers has access to all FastWeb services including telephony, video
on demand and broadband Internet access at 10 Mbps. All telephony calls between FastWeb customers
incur no additional charge on top of the fixed monthly fee.

Italy has benefited significantly from competition between Telecom Italia and FastWeb. For its part,
Telecom Italia has accelerated the roll out of its IP network such that all voice traffic is carried over IP.*
The incumbent says that it plans an all IP network by the first quarter of 2004. Competition is aso lifting
the level of service offered by the incumbent. Telecom Italia's initial DSL offer was only 256 kbps
(downstream) but subsequently a range of offers was introduced up to 1.2 Mbps. This will undoubtedly
increase as FastWeb becomes more widely available and increases the level of competition.

Japan

In March 2003, the number of DSL subscribers in Japan passed 7 million. This was a remarkable
achievement given that Japan ended 2001 with just 1.5 million DSL subscribers. On the other hand, it is
noticeable that cable modem service did not enjoy the same success. From the end of 2001 to the end of
2002, the number of cable modems increased from 1.3 million to 1.95 million.

The main reason for the very high rate of growth for DSL was the introduction of low prices. This
was made possible by competitive entry using line sharing. DSL offers range from USD 20 to USD 30 for
downstream speeds of 8-12 Mbps. Faced with extremely competitive offers, the cable television
companies do not try to directly compete on price. They do, of course, have to compete on service
performance. The basic cable modem service from the leading cable company, JCom, is 8 Mbps
downstream and 2 Mbps upstream.*® However, if users wanted to take cable modem as a standalone
service, they would need to pay USD 46. While this is inexpensive for that level of service compared to
other countries, it is expensive relative to prices for DSL in Japan. Where cable companies do try to
compete on price, it is by bundling together cable television, Internet access and telephony — or various
combinations of these products at discounted prices relative to standal one offers.

38



DSTI/ICCP/TISP(2003)1/FINAL

The strategy of bundling services has continued to enhance the Japanese cable modem market but it
has not been able to match the very rapid increase in DSL. There are, no doubt, other contributing factors.
Oneisthat cable television networks only passed around one in three Japanese households in 2002. While
the coverage of cable networks has increased substantialy in recent years, it does not match the four in five
households that had DSL available at end 2002.%" Accordingly, even if the price for stand-alone cable
modems matched that for DSL it would be expected that DSL would grow more quickly because of wider
availability. The other reason for lower take-up in Japan may be due to the relative popularity of cable
television. The take-up rate for cable television, compared with the number of households passed on
J-COM'’s network is relatively low compared to European and North American cable companies. This
may, therefore, limit the number of users that are interested in bundled offers as compared to stand-alone
products such as DSL.

While most interest in Japan, in recent times, has focused on the growth of DSL, there are also leading
developments in respect to fibre to the home. At the end of 2002 there were 206 000 fibre to the home
subscribers and by June 2003, this had grown to just over 458 000 FTTH (fibre to the home) subscribers.
These services were priced from USD 45 upwards for 100 Mbps with one of the least expensive services
being provided by a company called USEN.

USEN also has a background in the cable industry but not in the traditional sense. In 1961, USEN’s
founder saw the potential of providing background music for cafes and restaurants.® By 2002, the
company had 1.3 million customers. The cable broadcasting service consists of extending coaxial cablesto
the customer’ s premises and providing them with a specialised tuner which allows them to pick up close to
400 radio and musical broadcasts. USEN say this can best be understood as an audio version of cable
television.

In March 2001, USEN became the first Japanese company to offer commercial optical fibre FTTH
broadband Internet services. USEN’s services feature unlimited access Internet connection services at
maximum speeds of 100 Mbps (upstream/downstream). In addition, the company provides paid online
content services such as music and video on demand. USEN say that Japan’s high household density with
approximately 0.5% of the total area of the country accounting for around 20% of al households.® was
one of the main reasons that they took decision to participate in laying down the “last one mile” required to
deliver FTTH broadband I nternet access to end users Usen believes these areas are ideal for the use of fibre
networks in terms of construction and maintenance.

USEN'’s network and service roll out is placing tremendous competitive pressure on NTT. The
company not only needs to compete against entities such as “Yahoo BB!”, offering inexpensive and very
high-speed DSL services but aso against FTTH providers. Accordingly NTT has brought down the price
of its fibre to the home service and plans to have 80% availability by 2004. Accordingly, the traditional
cable companies in Japan are going to face increasing competition in the provision of video services from
entities such as USEN and NTT. In addition, “YahooBB!” plans to offer video services using vDSL
(although present speeds of 8 to 12 Mbps are suitable for “television quality” video services).

For their part, the cable companies are also planning higher-speed broadband services using cable
modems. In March 2003, JJCOM’s high-speed data service unit, JCOM Net, announced it would testing a
new data service specification that can deliver Internet services at speeds of up to 30 Mbps.”> JCOM Net
currently offers downstream data delivery speeds up to 8 Mbps throughout all of its service areas. The new
service will begin testing in May 2003 in part of JCOM Broadband Tokyo's service area. The upstream
data speed will not change from its current capacity of up to 2 Mbps.

Japan’'s broadband market presents a tremendous array of choices for users at very low prices.
Throughout 2002 and early 2003, users were electing to take inexpensive DSL services at between 8 Mbps
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to 12 Mbps, in far greater numbers than for cable modems or fibre to the home. The question that may be
answered in Japan, before other OECD countries, is whether there are services that will be developed to
convince users to shift from DSL to fibre to the home. The cable companies are, of course, having to
compete against both the other platforms with their HFC networks.** Moreover, the different playersin all
platforms are moving quickly to offer triple play services, with tremendous competition developing in
telephony.

Although cable telephony is offered in Japan and is growing apace, it may quickly be superseded by
VolP. JCom offers telephony service, including local and long-distance calls, plus a large selection of
optional services. At the end of 2002, J-Com had 350 000 households subscribing to telephone service.
This number represented an increase of 110% over the previous year. On the other hand, “Yahoo BB!”
launched a commercia Vol P telephony service in April 2002. In the 12 months to April 2003 the company
signed up more than two million subscribers. The main attraction of the “Yahoo BB!” telephony service
was the pricing. Calls between “Yahoo BB!” subscribers are “free”. All other domestic calls and calls to
the United States are priced at USD 0.06 per three minutes.

YahooBB's success in IP Telephony has forced all the other major players to announce their own
VolP service. JCOM launched a technical and operational test of Internet Protocol (1P) telephony services
delivered via broadband cable in November 2002. Japan’s tradition telecommunication carriers such as
NTT and KDDI are aso launching VolP services. Competition among providers is also being rapidly
extended in the provision of broadband Wireless-LAN. “Yahoo BB!” is offering a free trial W-LAN at a
growing number of locations in Japan. For its part, in April 2003, NTT was offering a USD 13 per month
flat rate W-LAN service.

Korea

Korea has, by far, the highest broadband penetration in the OECD area. At the end of 2002, more than
one in five Koreans subscribed to a broadband provider. That meant, in terms of household penetration,
that nearly two-thirds of Korean residential users had a broadband connection. In contrast to a number of
countries where there is a debate over how to accelerate growth, Koreans are pondering whether their
market has reached a ceiling. Indeed, the growth rate in Korea for the final quarter of 2002 was no longer
among the leaders. This can, however, be mideading as growth is actually occurring in new directions.
Koreans are shifting from basic broadband connections which are already among the highest in the OECD
(e.g. 4 Mbps) to use services such as VDSL (eg. 13 Mbps to 20 Mbps). At the same time, new
technologies such as W-LANSs are being rapidly adopted by Koreans to extend the coverage of broadband
networks.

The development of broadband access in Korea has been extensively discussed in previous OECD
reports. While many factors have been raised, there is one clear key to Korea's success. This key was
vigorous competition in the provision of local access in a country with a high population density. These
two factors, of course, exist in other countries but when they can be made to work in tandem they result in
much higher growth rates. Hong Kong (China) and Chinese Taipei, for example, have a much higher
broadband penetration than Singapore even though al three countries share a high population density. The
level of competition is the key factor in each of these markets and high population density alone is not
sufficient.

To appreciate why these two factors work best together, it is necessary to state one of the mgjor
barriers to the development of broadband access. That impediment is known as the, so-caled, last mile
problem (or first mile if that term is preferred). In most countries there may be only one or at best two
platforms providing last mile connections over the whole country. Even in the latter case, when there are
two platforms, they are sometimes owned by the same entity. Accordingly, the challenge for policy makers
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is how to generate competition in the provision of broadband access where there may only be monopoly or
duopoly infrastructure available over the last mile.

In Korea, the last mile problem was in one sense easier to address. Some 58% of Koreans live in
apartment buildings with the inside wiring being owned by the buildings.”> A new entrant only needs to
connect to the basement of these buildings to offer service to very large numbers of users. Thisis a much
less challenging task than replicating last mile connections to individual detached dwellings. Hanaro
Telecom, one of the new entrants in Korea, passed 75% of Korea households with their own network
facilities less than five years after entering the market. To place this in perspective, cable companiesin the
United Kingdom pass half the households in that country after nearly 20 years of cable television service
and ten years of telecommunications service. This comparison is drawn because the United Kingdom is
one of the most successful countries in the OECD in the development of competitive facilities-based
competition.

Once the last mile problem was overcome in Korea what might be expected to occur in theory did
indeed eventuate. With the incumbent no longer controlling the bottleneck local access facilities, vigorous
competition developed to deliver services. Faced with a loss of market power, the incumbent
telecommunication carrier reacted by transforming itself, in a relatively short time, into an extremely
competitive broadband provider.

Independently owned cable television networks have played a significant role in the Korean success
story. Cable modem service was launched in Korea in July 1998 and DSL followed in April 1999. One
factor that is sometimes overlooked is that the new entrants were generaly agnostic about what
technological platform they used to solve the last mile problem. Hanaro Telecom provides a good example.
Although the company is well known for providing facilities-based DSL competition to KT, the company
also used cable networks. At the end of 2002, for example, Hanaro had 1.5 million cable modem
subscribers, compared to 1.3 million with DSL. In 2002, cable modems contributed 48% of Hanaro's
revenue compared to 44% for DSL.

The first provider of cable modem services in the Korean market was Thrunet. Cable companies
through which Thrunet provides service pass 57% of Korean households.”® In January 2003, the company
provided cable modem service to 1.3 million users. By mid-2002, however, Hanaro Telecom had
overtaken Thrunet as the largest supplier of cable modem service, and the number of Thrunet’s subscribers
had begun to fall. In addition, from late 2001 onwards, Thrunet began to sell its controlling equity interests
in local cable companies, and the company’s HFC network facilities to Powercom, with the aim of only
providing broadband access to subscribers through the networks of these companies.** This strategy does
not appear to have been successful and runs against conventional wisdom in the communications industry
which maintains that there is critical need to own access to customers. Following merger discussions with
other players in the Korean market, Thrunet filed for bankruptcy in 2003.* One potential suitor for
Thrunet, named in press reports, is KT, the telecommunication incumbent. Although a takeover by KT
would lessen the degree of competition in the Korean market, it would have had a greater impact had
Thrunet maintained ownership of its facilities.

In terms of telephony, PC to PC VolP has been one of the most popular applications used by Korean
broadband subscribers. Hanaro Telecom also provides telephony services. By the end of 2002, Hanaro had
679 000 residential subscriber lines and 250 000 corporate lines. The company had around 1 000 telephone
to telephone VolP customers.*® To boost competition in telephony the Korean government plans to
introduce number portability.*” At the end of 2002, Hanaro had 4% of the local telephony market but
gained 30% of net additional linesfor that year.
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L uxembourg

P&T, the incumbent telecommunication carrier, provides backbone cable infrastructure for some
networks in Luxembourg. The cable television distribution networks in Luxembourg are gradually being
adapted to offer access to bidirectional Internet services to al the customers. In May, 2002, two of the four
largest cable service companies, Eltrona and Siemens, signed a contract with P& T for marketing TV-Surf.
P& T has been a shareholder of Eltrona since 1% January 1999. The cable broadband service is called TV-
Surf and is available at 256 kbps downstream and 64 kbps upstream. P& T also provides a DSL service at
the exact same downstream/upstream capacity, and both services are marketed on the same Web site. As
might be expected given the market structure, prices for both cable modem and DSL service are nearly the
same and are at a relatively high level. Moreover, the price for the cable modem service comes bundled
with atelephone line from the incumbent. Siemens also resells P& T’ s cable modem service.®®

In Luxembourg, the baseline P&T price for DSL is USD 65.19, whereas the baseline price for cable
modem service is USD 66.34. Both prices have had the price of the telephone line excluded to make
comparisons easier with other offers mentioned in this report. These offers might be compared, for
example, to Belgium or the Netherlands where farmuch less expensive prices exist for much higher levels
of service. The difference between Luxembourg and the two other Benelux countries is that there are
independently owned cable infrastructures competing across Belgium and the Netherlands. This is not the
case in Luxembourg, and this has led to a very low take-up of broadband access in both cable and DSL.
One independent cable company is Coditdl. In Luxembourg, Coditel provides cable modem service at
512 kbps and 1024 kbps.”® By way of contrast, in Belgium Coditel offers a baseline service of 4 Mbps at a
lower price.®® This raises the question of why the level of service is so different between the two countries.
The most obvious answer is that Coditel faces greater competition from the incumbent in Belgium than
from the incumbent in Luxembourg. This is in turn, because Belgacom faces greater competition from
other independent cable companies across Belgium than P& T does across L uxembourg.

M exico

Cable television networks pass around one-third of Mexican households. In 1995, Telmex acquired a
49% stake in Cablevision, the cable operator in the Mexico City metropolitan area. Cablevision was
separated from Telmex, in 2000, when it was spun off as part of the split with America Movil.
Subsequently, America Movil sold its share in Cablevision to the other mgjor shareholder major, Televisa,
which is the largest media company and television broadcaster in Mexico. As well as controlling
Cablevision, which is the largest pay television operator in Mexico, Televisa now controls the DTH (direct
to home) satellite provider Innova. At the end of 2001, Cablevision had 452 000 cable television
subscribers. Cablevision has signalled its intention to offer |P telephony and cable modem services.>

UPC’s TeleCable owns and operates cable television systems in nine individual metropolitan areasin
Mexico. In first quarter of 2001, TeleCable launched high-speed broadband Internet access services for its
subscribers in five nodes in the Cuernavaca system. By the end of 2002, the company had 5 100 cable
modem subscribers. As of 31 December 2002, the consolidated TeleCable broadband communications
systems throughout the country of Mexico passed 298 100 households, incorporating approximately
80 700 analogue cable television subscribers. TeleCable is in the process of upgrading the technical
infrastructure of its system operations to a 750 Mhz two-way architecture, which will allow TeleCable to
introduce voice services to its systems in the immediate future.

Several other cable networks offer cable modem service in Mexico. Intercable offers a baseline cable
modem service at 256 kbps for USD 47 per month.>? Other offers are at 512 kbps and 764 kbps. Megacable
has more than 450000 cable television subscribers. Megacable has a network with more than
11 000 kilometres of optical fibre and coaxial cable which enables the company to serve subscribers in
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36 cities. Megacable offers Internet access to residential users at downstream speeds of 64 kbps, 256 kbps
and 384 kbps. Megacable says that it has more than 100 000 Internet access subscribers, but information is
not available to determine how many of these subscribers receive service at speeds that go beyond those
comparable to “dia-up”.> In April 2003, Megacable’s service at 64 kbps was priced at USD 28 and the
384 kbps at USD 47.

One source puts the number of cable modem subscribers in Mexico at 130 000 as of April 2002.> At
that stage, Megacable accounted for 80 000 of these subscribers. However, it is not known what proportion
of Mexico’s cable modem subscribers receive service at 64 kbps. In April 2003, Telmex’s baseline DSL
offer at 256 kbps was USD 47 while 512 kbps was priced at USD 85. Telmex’s DSL offer at 2 Mbps was
priced at USD 470 per month. Telmex reported 66 000 DSL subscribers at the end of 2002.

To date, Mexican cable networks, with the exception of Megacable, have been relatively slow to roll
out cable modem service. That being said, Megacable's 64 kbps service would appear to be aimed at
winning subscribers that would otherwise not shift from dial-up. The separation of Telmex from
Cablevision should lead to a more competitive situation. In respect to telephony, Mexican operators appear
to be waiting for IP telephony to mature before offering services.

Netherlands

The penetration of cable networks in the Netherlands is among the highest in the OECD. Cable
networks pass 94% of al households. In December 1997, France Telecom acquired Casema for
USD 454 million. The sale followed a decision by the Dutch government that KPN, the incumbent
telecommunications carrier, should divest its cable network. This decision has undoubtedly contributed to
the success of the Dutch cable industry in developing the broadband market in the Netherlands. At the end
of 2002, Dutch cable companies served just under 800 000 cable modem subscribers. This was more than
double the number of DSL subscribers. This is not to argue that importance is attached to which platform
has the most subscribers. Rather it points to the pressure cable companies are exerting on the incumbent to
roll out DSL service. This pressureis reflected in the growing take-up of both cable modems and DSL. The
Netherlands recorded the sixth highest growth in the OECD during the final quarter of 2002.

Dutch cable companies have also introduced cable telephony. The largest cable network in the
Netherlandsis owned by UPC which, in 2002, passed 2.5 million households. At the end of 2002, UPC had
170 000 telephony subscribers and 303 000 cable modem subscribers. UPC has introduced two fixed-fee
telephone services. MaxiBel and Maxilnternet. Both products are for fixed-line subscribers only. UPC is
the first communications operator in the Netherlands to offer fixed-fee telephony. MaxiBel is limited to
national calls. For amonthly subscription rate of USD 20, subscribers can call up to 15 hours per month.

Essent Kabelcom is the second largest network in the Dutch cable sector.™ It is active in the areas of
telecommunications, data communications, radio, television and Internet, both for the consumer market
and for the business sector. At the end of 2002, Essent had 1.7 million cable television connections and
190 000 cable modem subscribers. Essent’s cable telephony product is called “Twinner”. This product
provides telephony and Internet access to the inhabitants of seven large cities in the north of the
Netherlands. In February 2003, Essent’s Twinner service had 30 000 subscribers.

Under France Telecom’'s ownership, Casema, the third largest cable network, did not launch a
residential cable telephony service.®® The reason given by France Telecom was that it did not believe a
telephony service would be successful until it could be provided over the same platform as Internet access.
Casema did, however, launch cable telephony for business users serving some 99 corporate customers by
end-2001. At the end of 2002, Casema had 132 000 cable modem subscribers. France Telecom sold
Casemafor USD 677 million in Janaury 2003.>’
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New Zealand

During 1996 and 1997, Telecom New Zealand constructed a hybrid fibre-coaxial cable network that
passed 70 000 households in various parts of the country and began offering a pay television service. In
1998, Telecom New Zealand discontinued its pay television service. TelstraClear is the only provider of
integrated telephone, pay television and Internet services in New Zealand. These services are currently
provided in the greater Wellington area over a hybrid fibre cable network with an overlay of traditiona
telephone lines. Service to Christchurch was launched in early 2001. TelstraClear also plans to construct a
network in Auckland but the use of overhead cable has proved controversial.®

Press reports indicate that in suburbs where TelstraClear and Telecom New Zealand are both
competing, the penetration rates are three times that of other suburbs.* However, such competition is
limited to the households passed by TelstraClear’s network. Outside those areas covered by TelstraClear's
network, there is very little alternative infrastructure. At the same time, as there is no unbundling in New
Zedland, DSL competition is limited to | SPs competing using Telecom’ s wholesale offer. The most notable
characteristic this engenders, in the New Zealand broadband market, is metered pricing for broadband
access.

Telecom New Zealand does offer a flat rate for DSL service only at the sub-broadband speed of
128 Kbps. For broadband access the baseline offer contains only 500 Mbytes before metered charging
applies. Rather than providing an aternative to this pricing structure, TelstraClear’s pricing mirrors the
structure of Telecom New Zeaand with the baseline broadband offer having a 500 Mbyte cap. The other
notable feature is that Telecom New Zealand and TelstraClear treat their own traffic differently from other
content providers. For example, a user playing games on Telecom New Zealand's server would not have
this traffic counted toward their download limit and would receive a higher access speed even if they
subscribed to the 128 kbps service. Similarly, a user of TelstraClear's content and games would also not
have this traffic count toward their download limits. If growth rates in New Zealand were better than has
been the case to date, it might be possible to argue that metered pricing was popular with users. New
Zedand's broadband penetration, including subscribers at 128 kbps, has however been very slow to
develop compared to other OECD countries. While some competition has devel oped where cable networks
are available, and users in these areas have undoubtedly benefited, the pricing choice appears to be what
would be expected under a duopoly. In this situation, further efforts to open local access to competition,
such as through the use of unbundling, need to be considered.

Norway

As in the other Nordic countries the involvement of the incumbent telecommunication carrier in the
cable television market has slowed the growth of competition in cable telephony and broadband Internet
access. Telenor, the incumbent telecommunication carrier is the second largest operator of Norwegian
cable television networks. At the end of 2002, Telenor had 363 000 Norwegian cable television
subscribers. Telenor’s network passes around 530 000 households. As at June 2002, Telenor had just
16 000 cable modem subscribers, representing a take-up rate of only 3%.

The largest cable operator in Norway is UPC. UPC offers cable modem services and cable telephony.
In contrast to Telenor’s cable network, UPC' s take-up rate for cable modem service was 6.5% at the end of
2002. While UPC's offer has been in the market longer, another sign of competition at work, it still
provides evidence of superior network utilisation from an independently owned system. UPC launched its
cable modem service in July 1998. Telenor Avidi launched cable modem services in southern Norway in
1999. As in other countries where the launch of DSL was recent, UPC did not face competition for some
time. Telenor's commercial DSL service was not launched until December 2000. This in part explains the
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lower take-up rate on UPC’s Norwegian network than in other UPC markets. UPC Norway does, however,
offer cable telephony. At the close of 2002, the company had 21 800 tel ephony subscribers.

In a similar manner to Sweden, the mgjor competition to Telenor, in the broadband Internet access
market has not come from cable television networks but from the entry of a third player. Nextgentel
connect their broadband customers by leasing the local 1oop and co-locating multiplexers and routersin the
local exchange offices of Telenor. By these means Nextgentel began offering DSL services in Bergen in
Spring 2000. For a fixed monthly price, users can be connected at downstream speeds ranging from
704 kbps to 8 Mbps. By the end of 2002, Nextgentel had connected 40 000 subscribers and, prompted by
competition, the Norwegian DSL market was growing apace. By way of contrast, cable modem service
was growing much slower due to the under-utilisation of Telenor’s cable network.

Poland

Cable television networks pass around 30% of al households in Poland. In June 1999, UPC acquired
ownership in the largest of Poland’s cable networks (@Entertainment, Inc). At the end of 2002, UPC's
network passed 1.8 million households. @Entertainment's fibre-optic cable television networks serve in
excess of 65% of its subscribers. All of @Entertainment's cable networks have bandwidths of at least
550 Mhz, with one network as high as 1 Ghz. UPC says that new portions of the networks that are
currently being constructed are being designed to have minimum bandwidths of 860 MHz and
@Entertainment intends to upgrade any portions of its cable networks that have bandwidths below
550 MHz (generally acquired from other entities), to at least 860 MHz. At the close of 2002, UPC had
13 900 cable modem subscribers.

One interesting aspect of the Polish market is that UPC has been able to avoid constructing its own
underground conduits in certain areas by entering into a series of agreements with TPSA (the Polish
incumbent telecommunication carrier), which permit @Entertainment to use TPSA's infrastructure for an
indefinite period, or for fixed periods of up to 20 years.® As of 31 December 2002, more than 77% of
@Entertainment's cable television plant has been constructed utilising pre-existing conduits from TPSA.
UPC Poland does not offer cable telephony services but some of the other cable television companies do
provide this service. At the end of 2001, there were 22 000 cable telephony subscribers.

El-Viv Telecom. is a provider of cable TV and broadband Internet services operating in Warsaw,
Krakow and Zielona Gora. El-Viv Telecom. is currently 100% owned by Elektrim Telekommunikacja,
which isin turn owned by Elektrim of Poland and Vivendi Universal, France.®* The leading cable company
owned by El-Viv is Aster City Cable. Formed in 1994, Aster City Cable has offered its 280 000 Warsaw
subscribers cable television, telephony, and high-speed Internet access since March 2000. Aster City Cable
was the first operator in Poland to introduce broadband Internet services and, as of mid-2002, service was
taken in 15 000 househol ds.®?

The number of cable modems in Poland is relatively small, but UPC and Aster City alone had more
than twice as many subscribers as TPSA at the end of 2002. While the financial difficulties of the parent
companies of Poland's leading cable networks may have slowed developments, they are providing
competition to the incumbent telecommunication carrier for broadband access and cable telephony. By
way of contrast, Netia, Poland's largest alternative provider of fixed-line telecommunications services, had
yet to launch residential DSL service by end-2002.

Portugal

There are two magjor players in the Portuguese cable television market. The largest cable television
network is owned by the incumbent telecommunication carrier. Telecom Portuga’s subsidiary PT
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Multimedia has a cable network (TV Cabo) which passed 2.3 million households at the end of 2002. TV
Cabo's licences cover 77% of the Portuguese population, comprising approximately 3.7 million
households. At the end of 2002, TV Cabo had just over 1 million cable television subscribers and
140 000 cable modem subscribers. TV Cabo’s network was constructed from 1994 onwards.

The second largest cable network in Portugal is operated by Cabovisdo. Cabovisdo offers cable
television, high-speed Internet and telephony services to residential customers.® Cabovisio’s licences
entail nine authorisations for different areas of Portugal, with a potential of 4.5 million homes, or 90% of
the country’ sresidential market.

Construction of Cabovisdo's bi-directional hybrid fibre coaxial (HFC) network commenced in
Portugal in 1996. By end 2002, the network reached over 735 000 households. In 2000, Cabovisédo began
construction of a national fibre-optic backbone which was completed and activated during the first quarter
2002. Cabovisdo launched cable television distribution services in Portugal at the end of 1996 and Pay-TV
services at the end of 1998. High-speed Internet access was introduced at the end of 1999, followed by
cable telephony services in the third quarter of 2000. In September 2002, Caboviséo had 56 000 cable
modem subscribers and 148 000 telephony lines.

The most striking feature of the Portuguese cable market is that, like Australia, there are two cable
companies competing in the same region. These two countries are the only ones in the OECD where there
isamajority overlap between cable networks. This has led to a number of common characteristics between
the two markets and a number of parallels that can be drawn in how services developed. The first notable
feature is that licensing two operators in the same region leads to a very fast roll out of cable television
networks. This is because the operators believe there is a significant first-mover advantage in terms of
cable television. It also reflects the telecommunication carrier's strategy of defending their traditional
telephony market by denying the new entrant the ability to win all triple play customers.

A further set of common features has emerged in Australia and Portugal. In both countries, the
incumbent telecommunication carrier launched cable modem services before DSL. TV Cabo launched
cable modem services in November 1999 which was more than twelve months ahead of Telecom
Portugal’ s launch of DSL. Telstra launched cable modems some four years before DSL, abeit the launch
of DSL was delayed for twelve months for regulatory reasons. In both cases, the threat of competition in
the same market with the same product is the likely reason for the earlier launch The strategy is clearly to
deny the new entrant the ability to gain triple play market share using their own infrastructure. That being
said, technical factors may also have been in play. In both countries, cable networks were of relatively
recent provenance perhaps making them more amenable to any necessary upgrades to provide broadband
than the PSTN.

A further contributing factor to the earlier launch is that regulators were likely to order the incumbent
to introduce a wholesale DSL offer (or to introduce policies such as unbundling and line sharing) as soon
as the incumbent launched DSL. By way of contrast, this regulatory outcome was unlikely in respect to
cable modem service. In fact, in both Australia and Portugal, the incumbent only launched DSL after these
decisions had been made by the regulator. In the case of Austraia this involved a twelve month delay, to
the eventua introduction of DSL, while an industry self-regulatory process was carried out to develop
technical standards for local loop unbundling and wholesale DSL services..

In both countries, the results are also very similar in terms of market growth and penetration.
Cabovisdo, like Optus, has been able to win a significant amount of cable telephony customers. In
September 2002, Cabovisdo had the equivalent of 20% of households passed electing to take cable
telephony. Like Optus, in Australia, thisis one of the highest take-up rates in the OECD and only bettered
by companies in the United Kingdom. On the other hand, there is mixed success in terms of broadband
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take-up. By owning cable networks the incumbents in both countries were much slower of the mark in
terms of DSL. Regulated wholesale access is beginning to have a positive impact in Australia but growth is
dill relatively slow compared to countries where the telecommunication carrier needs to use DSL to
compete against independent cable networks. It is true that the cable networks of Telstra and Telecom
Portugal perform marginally better than those of incumbents with no cable overbuild (i.e. no same network
competition down the same street). On the other hand, it may be precisely because of this that they do not
need to compete as hard in the DSL market. It is noticeable that baseline offers for DSL, in both countries,
are low speed compared to operators that do not own cable networks. In both markets, the only regulatory
remedy for slow growth is either divestiture or making unbundling work at a more efficient level than in
countries with wholly independent cable networks. Careful analysis of the emerging trends in broadband
take-up in both markets will assist policy makers to decide upon the best course.

Slovak Republic

At the end of 2001, cable television networks passed 35% of households in the Slovak Republic. Of
these, only 420 households subscribed to cable modem service and there were no cable telephony
subscribers. In the case of the latter, this was as a result of Slovak Telekom still having a monopoly over
the provision of telecommunication services. That being said, the largest cable network, UPC Kabeltel,
was dtill not offering telephony by the end of 2002. UPC Kabeltel also reported no cable modem
subscribers at the end of 2002. UPC does say, however, that systems have been constructed to 860 Mhz
technical standards, allowing for eventual introduction of high-speed Internet access, voice and e
commerce services.* The end of the telecommunications monopoly in the Slovak Republic enables cable
companiesto freely enter these markets. The current low development of telephony and broadband Internet
in the Slovak Republic appears to be for similar reasons to the situation to Ireland. One factor is the
financial difficulties experienced by the parent company of the largest cable network. UPC filed for
bankruptcy protection in 2002, with plans to complete financial restructuring during the first half of 2003.
For its part, Slovak Telekom was one of the last incumbents to launch DSL, with services commencing in
2003. Accordingly, a combination of a parent company in aweak financial position and an incumbent not
offering DSL service meant that the cable company placed its prioritiesin other markets.

Spain

The development of cable television in Spain is relatively recent. Following the liberalisation of the
Spani sh telecommunications market, Spain's Cable Law prohibited Telefénica from offering cable services
for two years. In 2003, the only existing restriction is that Telefonica is obliged to provide services by
cable through subsidiary companies established for this purpose.

During 2002, Telefonica Cable provided cable services on atria basisin a number of Spanish regions
and has provided cable services in Menorca since 1998. On the 31 January 2002, the Spanish government
approved a resolution which provided provisional authorisation for offering video on demand services and
a concession for the provision of broadcast services. Telefonica s pay-TV via ADSL trid, in Alicante, was
called Imagenio. The programme offered high-speed Internet access, 25 TV channels, 15 audio channels
and rental of a decoder for USD 82.% Telefénica's plan is to reach every household throughout Spain via
DSL lines offering triple play in competition with the cable companies.

Spain’s strategy for developing the cable market in competition with the PSTN, by delaying the
incumbent’s entry into the market, appears to have been relatively successful. For its part, Telefonica
moved to quickly upgrade the PSTN to provide widespread availability of DSL. For example, by the end of
2001, some 81% of the Spanish population could receive DSL service. This was increased to 89% by the
end of 2002. One of the reasons Telefonica acted quickly was that the company wanted to provide video
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services over the PSTN. At the same time, Telefonica aso provides pay television services via satellite to
806 000 subscribers.

In 1998, Spain’s cable companies began offering cable television and cable telephony services. By
2003 there were two main independent players in the cable market. ONO offers direct access
telecommunications, cable television and high-speed Internet access to residential and business customers
in four large geographical clusters around Spain where the company has a potential market of over 4
million homes in its various franchises. ONO also has a national network which alows the company to
offer advanced value-added data services and applications to the business sector throughout Spain.

At the end of 2002, ONO's network passed 1.76 million households. One of the most interesting
aspects of the development of services to date is that ONO has more telecommunication subscribers than
cable television subscribers. In 2002, the company had 448 000 telecommunication subscribers and
296 000 cable television subscribers. At the same date, ONO provided broadband Internet access to
117 000 subscribers.

The other major player in the Spanish cable market is AUNA. AUNA’s network provides telephony,
cable television and cable modem access (128 Kbps to 600 kbps). The company also has a backbone
network in all the Spanish provinces, with more than 12 000 kilometres of optical fibre cable. At the end of
2002, AUNA had 521 000 customers on its own cable network and more than a million clients through
indirect access, of which more than half are pre-selected. AUNA’s direct fixed network customers have
grown five-fold since 2000. By end 2002, the company provided 797 000 lines. AUNA aso offers DSL
services at 2 Mbps to business users.

Infrastructure competition is developing apace in Spain. The cable companies have had most success
in developing the telephony market but more recently cable modem service is aso beginning to grow
quickly. By the end of 2002, Spain had more than 250 000 cable modem subscribers and the companies
were providing significant competition to Telefonica. The possibility of a merger between the two largest
cable providers was mooted in the Spanish press in early 2003. At the same time, the cable companies
protested against the merger of Spain’s two satellite services — Canal Satellite Digital owned by Sogecable,
and ViaDigita in which Telefonica has a share. According to ONO, the merger risks creating a monopoly
controller of television content.®

One factor that sets Spain apart from most OECD countries is that the incumbent telecommunication
carrier also owns a free-to-air television broadcaster. Canada is another country where this occurs. In
Spain, no entity or person is allowed to own more than 49% of a privately owned free-to-air television
broadcaster. At the end of 2001, Telefonica, through Admira Media, owned 47.5% of Antena 3, one of the
leading privately owned television stations in Spain. On the other hand, Telefonica is one of the very few
incumbent carriers in the OECD operating telecommunications, cable television, satellite television and
free-to-air television in the same market. In Canada, incumbent telecommunication carriers do not, for
example, provide cable television service. The ability for Telefonica to act across al platforms perhaps
helps explain why new entrants have been more successful in gaining market share in telephony than in
cable television. For example, the cost of the rights to broadcast the Soccer World Cup could be spread
over severa platforms, including the Via Digital satellite service and Antena 3.

During 2002, Telefonica announced it would like to sell or list shares in Antena 3 and this process
was underway in early 2003. Press reports indicated that the main motivating factor involved in the sale
were new government regulations forbidding companies from owning shares in more than one broadcaster
in Spain.®” The theory being that in order for Telefonicato carry out its planned satellite pay-TV merger
with Sogecable, both companies would have to sell interests in other broadcasters. In April 2003, the
Spanish Competition Commission gave its approval for the merger between the Sogecable-owned Canal
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Satelite Digital and Telefénica-controlled Via Digital. The Spanish government has also announced plans
to further liberalise the cable market by allowing new entrants in the market.®®

Sweden

Cable television networks pass around 65% of all households in Sweden. Despite the widespread
availability of cable television, the number of households taking cable telephony and cable modem service
is relatively small. The primary reason for this, as in other Nordic countries, has been the involvement in
the sector by the incumbent telecommunication carrier. At the end of 2002, TeliaSonera, the incumbent
carrier, owned ComHem which is the largest cable television network. As a condition of the merger
between Telia and Sonera, the European Commission directed Telia to divest its cable network in Sweden.
The sale was announced by TeliaSonerain April 2003.%

In those areas served by Comhem, by the end of 2002, only 2.7% of households passed by their
network elected to take cable modem service. Thisindicates that the platform is significantly under-utilised
for the provision of broadband access.

The second largest cable network is owned by UPC. In contrast to TeliaSonera s network, at the end
of 2002, there was a 15% take-up rate for cable modem service in households passed by the UPC network.
The difference between the adoption rates for cable modems illustrates the value of an independently
owned cable network. On the other hand, UPC’ s cable network does not offer cable telephony. Asin other
Nordic countries, this may be due to the impact of wireless making the market less attractive.

Due to TeliaSonera s ownership of the largest cable network, the main competition in Sweden has
come from a third platform. The largest such provider is Bredbandsbolaget (B2), which uses Ethernet
LANSsto offer services in apartment buildings. The company provides Internet access at 10 Mbps and some
cable television services such as BBC Prime. B2's network passed 260 000 households with some
94 000 subscribers by April 2003. B2 commenced offering telephony services without the need for
TeliaSonera in April 2003. B2 has also commenced a broadband access service for business users of
USD 1 500 per month for up to 100 Mbps.” B2’ s residential serviceis at 10 Mbps for less than USD 30.

While cable television networks have provided competition in some parts of Sweden, it is
undoubtedly the entry of a third player which has stimulated the broadband access market. Sweden’s
broadband access market initially had some of the |east expensive prices for access among the OECD. This
was at atime when both the incumbent telecommunication carrier and B2 were intensely competing to sign
up housing associations for their service. Subsequently prices rose, but are still relatively inexpensive
compared to other European countries and, in the case of B2, compare very favourably in terms of the
basic level of service (i.e. 10 Mbps). In the absence of cable telephony, B2's entry into this market is also
welcome. Overall, the Swedish market should become more competitive as TeliaSonera divests its cable
television network.

Switzerland

The largest cable television network in Switzerland is Cablecom. Cablecom was formed in 1994
through the merger of four cable concerns. Swisscom, the incumbent telecommunication carrier acquired a
32% share of Cablecom through investements in 1994 and in 1995.” The total value of these investments
was around USD 50 million.

In 1997, the Swiss Competition Commission recommended that Swisscom should be required to
divest its share of Cablecom, arguing that Swisscom would hinder Cablecom from competing against
Swisscom in the local loop.” The Swiss Federal Council did not adopt this recommendation and allowed
Swisscom to retain its shareholding. Subsequently, in June 1998, Cablecom, acting against Swisscom’'s
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vote, entered the Swiss Internet market by acquiring one of Switzerland’s largest |SPs and began to build
its own backbone for data services. As aresult, Swisscom decided to sell its stake in Cablecom.

In December 1999, the sale of Cablecom to NTL was announced for USD 3.4 hillion. The sale was
completed in March 2000 and Swisscom received around USD 1 billion for its stake in the company. The
price achieved by Swisscom was a remarkable return on its original investment. However, the company is
on record as saying that the reason for the sale was that Cablecom entered the Internet access market in
competition to Swisscom. This frank admission highlights why cable companies owned by
telecommunication carriers either do not compete with the PSTN or are vastly under-utilised as platforms
for broadband Internet access. Notwithstanding the reasons for the sale, Switzerland has benefited from the
competition provided by Cablecom.

Apart from offering broadband Internet access, Cablecom, following a trial in February 2003, now
offers Internet telephony over this connection.” Customers connect their telephone to the cable television
network using the cable modem provided. In respect to cable modems, the Swiss Cable Association
reported that there were 260 000 at the end of 2002. This compares to 195 000 DSL subscribers. Both
platforms grew by around 60 000 subscribers each in the final quarter of 2002. Thiswould clearly have not
been the case if Swisscom had retained ownership and been able to convince the other shareholders of
Cablecom not to enter the Internet market.

Turkey

Turk Telekom has a monopoly over the provision of telecommunication services until the beginning
of 2004. Turk Telekom also owns all cable television network infrastructure, and other companies provide
television services. Turk Telekom has a revenue-sharing arrangement with the cable television service
companies. For example, Topaz has revenue-sharing arrangement with Turk Telekom, whereby revenues
are shared for a period of ten years up to 2007. During this period all expenses related to cable television
network instalment are borne by Topaz.

One of the largest service companies is Ultra Kablo TV. That company provides cable television
service to more than 190 000 subscribers in 12 provinces under a revenue-sharing agreement with Turk
Telekom. During 2001, Ultra launched high-speed Internet cable services to its subscribers. Asisthe case
in Luxembourg, Turkey’'s cable television companies refer customers to the price of services from the
incumbent telecommunication carrier for cable modem access. In March 2003, cable modem services were
available at the following range of downstream/upstream capacities 64/16 kbps, 128/32 kbps, 256/64 kbps
and 512/128 kbps.”* Among these options, Turk Telekom's price for cable modem access at 256/64 was
priced at USD 65 per month. The price, from Turk Telekom, for 512/128 kbps was USD 116.

Due to Turk Telekom’'s monopoly, there are no cable telephony services offered by cable television
companies in Turkey. Although the telecommunications market will be liberalised in 2004, existing
revenue-sharing arrangements for cable television services will continue to exist for the term of such
agreements.

United Kingdom

The United Kingdom has had the longest experience of any OECD country in terms of full service
competition between telecommunication carriers and cable companies. While cable companies could
provide some telephony services prior to the end of the telecommunications duopoly, none did so in a
significant way. From 1992 onwards, however, cable companies entered the telephony market and
increasingly captured market share. In 2002, Oftel data showed that NTL and Telewest provided 15.1% of
all telephone linesin the United Kingdom.” This was up from 7.5% in 1998.
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The licences to provide cable television service in the United Kingdom were originally allocated
through regional franchises. BT was free to bid for regional licences but did so in only a small number of
cases (Westminster and Milton Keynes). On the other hand national telecommunications companies such
as BT were prohibited from providing broadcast services to households over their networks. This
restriction was lifted in 2001 but in any case was not considered to apply to broadcast services delivered
over the Internet.

In May 1997, BT, British Sky Broadcasting Group, Midland Bank and Matsushita Electric announced
the formation of British Interactive Broadcasting Limited ("BiB"), an independent company created to
deliver digital interactive services to television viewers in the United Kingdom.” In May 1998, BT gave
undertakings to meet the concerns of the European Commission (EC) in approving the formation of BiB.
As part of the approval package proposed by BiB and its sharehol ders, to meet the Commission’s concerns,
there was a proposal from BT to divest itself of its cable television interests in Westminster and Milton
Keynes. The EC considered that BT’ s control of the existing broadband delivery mechanism in these areas
raised competition issues in the light of BT’s participation in BiB. BT says it agreed to this because BiB
represented a major strategic thrust into interactive TV services. Its services would be available across the
whole of the United Kingdom and were expected to stimulate the total multimedia market. By contrast, BT
saysits cable interests were not core to the company’ s strategy in the United Kingdom.

The divestiture of BT's cable networks added to the independence of the sector in providing a
competitive platform for cable telephony and broadband Internet access. NTL launched cable modem
service in April 1999. This was more than a year ahead of the launch of DSL services in July 2000. That
being said, by the end of 2000, the number of DSL lines exceeded the number of cable modem
connections. The most likely reason for the initially very slow roll out of cable modems, and to a
somewhat less extent DSL, were two-fold. First was that the focus of the cable industry was very much on
consolidation within the United Kingdom and expansion into foreign markets. During this time, very high
prices were paid for cable mergers and acquisitions within the United Kingdom and abroad. For its part,
BT was also squarely focused on international expansion rather than broadband access. The second factor
was the industry’s priority on introducing flat rate dial-up Internet access which, at that stage, was what
was being demanded by the market. In both cases, factors that initially slowed the development of
broadband access are now contributing to its success.

Following the end of the financial bubble in the telecommunications and cable sectors, both BT and
the cable companies have undergone major restructuring and sales of foreign assets. These companies are
now clearly very focused on developing domestic broadband access. It would be fair to say that the cable
companies made the shift in 2001 when the number of cable modem customers overtook the number of
DSL subscribers. In 2002, BT began to seriously market DSL services by lowering prices and introducing
self-install modems. While the industry in the United Kingdom, like that in many countries, was
sidetracked by the financial bubble in communications, it is now witnessing the same success in broadband
access as has been achieved in cable telephony. One caveat seems to be the higher proportion of users
electing for sub-broadband cable offers than in other countries where data are available.”” That being said,
low prices for cable modem services, at 128 kbps, may be particularly attractive to low-income groups in
some urban areas served by cable television networks that would otherwise not take an aways-on service.
Over time, it would be expected that competition would raise the level of service above Oftel’s criteria for
broadband access in the United Kingdom, at 256 kbps.

United States
The Telecommunications Act of 1996 removed barriers to incumbent local exchange carrier (ILEC)

entry into the video marketplace in order to facilitate competition between incumbent cable operators and
telecommunication carriers.” Prior to the 1996 Act, ILECs were not permitted to offer cable television
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services in their own regions. At the time of the 1996 Act, policy makers expected that ILECs would
compete in the video delivery market and that cable operators would provide local telephone exchange
service.

By 2003, part of the intention of the 1996 Act had been realised. The National Cable and
Telecommunications Association (NCTA) reports that cable companies supplied 2.5 million residential
telephony lines by the end of 2002.” This represented a take-up rate of around 2.6% of all households
passed by cable. While this number is relatively small, it is noteworthy that amost al the growth has
occurred in just two years since 2000.* At the beginning of 2000, cable companies had around
180 000 telephony subscribers in the United States. In the subsequent two years, they added
2.3 million subscribers. One reason for this pattern of growth is that it takes time to upgrade networks to
offer telephony services. Accordingly, it has been largely from 2000 onwards that the cable industry has
been able to offer a widespread alternative platform for residential telephony. Between 1996 and 2003, the
cable industry invested USD 70 billion in upgrading networks to offer arange of new services.™

Based on the increasing pace of growth of cable telephony in the United States, it can be concluded
that one of the main aims of the 1996 Act is coming increasingly to fruition. On the other hand, the
expectations in relation to ILECs competing in the cable televison market have not been realised.
Although some ILECs began to provide cable services after 1996, the four largest incumbent local
exchange carriers had largely exited the cable business by 2001. Three of the four ILECs have shut down
their “in region” cable franchises. The exception is Bell South which in 2002 held franchises to pass 1.4
million homes. That being said, the number of subscribers to Bell South appears to be so small as to be
insignificant. Bell South does not report these data in their quarterly or annual reports.

Although telecommunication carriers have largely not yet entered the video delivery market, the cable
industry has been losing market share to satellite providers. Direct broadcast satellite (DBS) service has
grown significantly and, by 2002, represented 20.3% of al multi-channel video programme distributor
subscribers.# The number of cable television subscribers is still growing but the industry’s main successin
recent years has been in driving the take-up of broadband access in the United States. At the end of 2002,
Cable companies provided 11.3 million cable modem connections. This number significantly exceeded the
6.5 million DSL lines provided by telecommunication carriers in the United States. One reason why cable
is growing faster is that the cable companies consistently offer higher levels of broadband access speeds
than do incumbent telecommunication carriers. In New Y ork, the baseline offer for Time Warner’s Road
Runner service was 2 Mbps compared to 768 kbps for the incumbent in April 2003. Faced with this
competition, Verizon cut the cost of its baseline DSL service by 20% to USD 34.95 in May 2003.%
Moreover one report said the company was doubling the line speed to 1.5 Mbps for customers within a
1.1 kilometres of the exchange, while reducing the price.®* Cable “over-builders’ add to the competitive
mix. RCN, for example, offers double the baseline speeds than does its DSL and cable competitors in
Chicago.® If other incumbents follow Verizon's lead, DSL will provide an increasingly competitive
platform to cable modem services and the rate of growth will substantially increase in the United States.

Overdll, it can be concluded that the market for telephony and broadband access is increasingly
competitive in the United States and that the independently owned cable networks are making a significant
contribution to this trend. For the future, the United States is aso looking to increased competition from a
new generation of satellites and broadband access via power-lines. The latter platform has not yet had
successful commercia deployment in other countries. However, if the technical barriers can be overcome,
in the United States, it will add a widely available additional platform.®® Apart from providing local loops
over power-lines, it may also be possible to use a combination of power-line and Wireless-LAN to offer
broadband services. In December 2002, FCC (Federa Communications Commission) data indicated that
there were 548 000 fibre connections, 276 000 satellite and fixed wireless connections and 1.2 million
broadband connections under other wireline, most of which were for business users.”
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The NTCA say that while still a new business, cable telephony is a key component of the cable
industry's future business strategy. They believe that with the continued improvements in IP telephony,
cable-delivered telephone service could evolve into a simple telecommunications after-thought of
consumers, rather than a separate, independent service.® For their part, ILECs will be increasingly driven
to supply broadband access to fill the gaps appearing in other revenue streams [e.g. wireless and VolP
substitution for fixed network telephony, DSL substitution for additional telephone lines, and possibly
WLAN (Wireless Local Area Network) substitution for avariety of services).
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