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1 I ntroduction

In recent years, there has been a growing recognition of the importance of broadband beyond the immediate
economic value of its market segment. Broadband is increasingly regarded as an enabling technology that
promises wide-ranging social and economic benefits by changing the way we learn, work, use our leisure
time, communicate and govern ourselves. Sharing in this view, Canada sees broadband as a key platform on
which efforts to improve the quality of life of its citizens can be built. In this respect, Canada has shown
itself to be an ideal country to study. The goal of promoting broadband is a common one that is shared and
acted upon by all actors in the country: governments, industry, communities and civil society. The wide
range of efforts that have arisen from this singularity of vision have provided us which arich resource from
which we can better understand the factors that go behind the successful promotion of broadband.

11 About thereport

This case study is divided into seven chapters. Chapter two provides the country background against which
broadband is being promoted. Chapter three then gives us an overview of the origins of the Internet in
Canada, the distribution of Internet and broadband infrastructure in the country and the demographics of
Internet and broadband usage. Chapter four examines the broadband market, including the strategies market
players use to market their broadband services and content. Chapter five goes on to examine the regulatory
context within which the market operates. Finally Chapter six sets out some of the main strategies and
initiatives that have been put in place by communities and governments to promote broadband.

1.2 What is broadband?

Strictly speaking, according to the ITU standard, ITU-T Recommendation 1.113, broadband means
transmission capacity that is faster than primary rate ISDN at 1.5 or 2.0 Mbit/s. However, the term
broadband is commonly used to describe a much wider range of transmission speeds. In considering the
definition of the term “broadband”, the National Broadband Task Force observed that national definitions of
the term ranged from as low as 2,000 kbit/s to high as 30 Mbit/s.

Figure 1.1: Bandwidth requirementsfor selected applications
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Taking instead a more functional approach to definition, the Task Force decided not to define broadband in
terms of information transmission rates. Instead it defined broadband in terms of usage, defining it as “ahigh
capacity, two-way link between an end user and access network suppliers capable of supporting full-motion,
interactive video applications, Based on the technology existing at the time, it was concluded that a
minimum two-way or symmetrical transmission speed of 1.5 Mbit/s per individual user was required to meet
this standard. In the future, it was foreseen by the Task Force that higher speeds up to 4 to 6 Mbit/s would be
required to handle emerging applications such as peer-to-peer video file sharing and video conferencing (see
Figure 1.1).

For the purposes of this study, however, we will use yet another definition of broadband in order to facilitate
comparisons between the country case studies commissioned for this workshop. In this report, broadband is
understood to be defined as high-speed access technologies, of which ADSL and cable modems are currently
the most popular, but which would aso include fixed wireless, optical fibre, satellite and wireless LANS.

2 Country background

21 Geography and demographics

Canada is the second largest country in the world with 6.7 per cent of the world's land area, encompassing
9.9 million square km. It spans 6 time zones and its 243,791 km of coastline is bounded by the Atlantic,
Pacific and Arctic Oceans. In travel time, it takes about 9 hours to fly from the eastern-most city (St. Johns,
Newfoundland) to the most westerly city (Victoria, British Columbia). And aflight from southern Ontario to
Alert in the far North takes about 10 hoursin a Hercules aircraft.

The total population of Canadais just over 31.4 million. Most of those people live in urban centres with the
most densely populated regions being Southern Ontario and Quebec (62 per cent of the total population live
in Ontario and Quebec). In 1998, 77 per cent of al Canadians lived in cities and towns with 50 per cent of
the entire population living in the 10 largest urban centres. The bulk of the population is concentrated in a
5,000 km-long strip of land about 300 km deep along the Canada-US border. The country’s population
distribution presents a major challenge to efforts aimed at providing telecommunications and other related
services, such as broadband Internet access, to rural and remote communities with small populations.

Canada's aborigina peoples, the North American Indians, Métis and the Inuit, form a relatively small
segment of the population (about 2.8 per cent of the total population).

Canada has two officia languages: English, spoken as the mother tongue of about 59 per cent of Canadians,
and French, spoken by around 23 per cent.

Canadians enjoy a high standard of living. In 2001, it was the ﬁventy-sixth wealthiest economy in the world
with a per capita gross national income (GNI) of US$21,340.- This has allowed Canadians to have a high
level of education: the adult literacy rate is above 99 per cent. Around 15 per cent have a university degree
while a further 37 per cent have obtained a post-secondary certificate or diploma or have other post-
secondary training.

2.2 Political system

Canada is a constitutional monarchy and a federal state with a democratic system of government based on
the (British) Westminster model. The Head of State is Queen Elizabeth Il of the United Kingdom. She is
represented in Canada by the Governor General who is appointed by the Queen on the advice of the Prime
Minister. The parliament of Canada, seated in Ottawa, consists of the House of Commons and the Senate. On
average, members of parliament are elected every four years.

Canada has ten provinces and three territories (see Figure 2.1). They each have their own elected unicameral
legislatures and governments.

The federal government has responsibility for national defence, foreign relations, interprovincia and
international trade and commerce, the banking and monetary system, criminal law and fisheries. In addition,
the courts have awarded the federal Parliament regulatory powers in areas such as aeronautics, shipping,
railways, telecommunications, and atomic energy. The provincial governments are responsible, within their
own jurisdictions, for education, property and civil rights, the administration of justice, heath care, natural
resources within their borders, social security, and municipal institutions.
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Figure2.1: Canada’'sProvincesand Territories
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2.3 Economy

Canada has a modern, industrialized economy based on free market principles. Financial services and
manufacturlng represent the largest portions of the Canadian economy. At the end of 2002, Canada's GDP
(E‘]‘sl ,170.9 (US$737.7) billion at market pricesfL]its unemployment rate at February 2003 stood at 7.4 per
cent

Overall trade in 2002 totalled C$410,686.5 (US$258,732.5) million in exports and C$356,109.3
(US$224,348.9) million in imports on a balance of payment basis. Exhibiting its strong economic link with
the United States, 84.8 per cent of Canadian exports went tctlthe United States in 2002, followed by 5.1 per
cent to the European Union and 2.4 per cent to Japan.* Canada is a signatory of the World Trade
Organization (WTO) Agreements on Trade in Goods and Services, the 1989 Canada-U.S. Free Trade
Agreement and to the 1994 North American Free Trade Agreement (NAFTA)

3 Thelnternet in Canada

31 Historical perspe(:tiveEI

Canada first officialy connected to the Internet (then “ARPAnNet”) in 1983 through a leased line connection
to the DRE laboratory in the Atlantic provinces (DREA). Unofficialy, however, Canada had already been
connected to ARPAnNet through the international network known as Usenet that was established in 1979 and
in use in Canada at the time.*'In 1981 Usenet made first contact with ARPAnet when the University of

1Fi gures used in this report are in Canadian dollars unless stated otherwise. As of March 2003, the Canadian dollar was worth
around US$ 0.63 or 0.88 Swiss Francs.



Cdlifornia at Berkeley joined the network, creating an overlap between ARPAnet and Usenet allowing
ARPAnet traffic to circulate through Usenet. More gateways were then built and began to allow for two-way
traffic between the networks.

In the mid-1980s, Canadas Internet infrastructure consisted primarily of severa universities linked through
the NetNorth network (which at the time ran at 9600 bit/s at its fastest points) In 1988, a number of
universities, research ingtitutions and federal and provincial governments began to establish a national
computer communications network, called CA*net, a not-for-profit company financed by user fees from
member organizations and from a subsidy from the Government of Canada. Leasing transmission linesfrom
carriers such as Bell Canada, the network became the Internet backbone in Canada, interconnecting regional
networks in the provinces and linking them to the Internet backbone in the United States. CA*Net was
officially launched on 26 Oct 1990 and operated at 56 kbit/s. In 1995, it was upgraded to 10 Mbit/s and again
later to 20 Mbit/s.

On 31 March 1997, responsibility for the origina CA*net was transferred to Bell Advanced
Communications Internet Transit Service. Until then, the structure of the Canadian Internet was well defined.
Each province in Canada had a single Internet service provider (ISP). The national network, CA* net, linked
these networks together and operated at 10 Mbit/s. In addition, CA* net provided three internationa links, all
to the MCI network in the United States, from Vancouver, Toronto, and Montreal at 90 Mbit/s each.

After the Canadian backbone was transferred to Bell Advanced Communications, it was no longer officially
identified as CA*net. Many of the regional networks, which were previously devoted to serve the research
community, were also subsequently bought out by private companies or changed their focus towards the
business sector. In the late-nineties, hundreds of commercial 1SPs sprang up to provide services such as e-
mail, newsgroups and World Wide Web access via dial-up connections.

3.2 Network infrastructure and service availability

There are an estimated 940 ISPs operating in Canada with a total estimated bandwidth capacity of
11,965,000 Mbit/s or about 12 terabit/s. National traffic is carried across a number of national backbone
providers the 10 largest of which carry the traffic of 81 per cent of all IS?. Bell Canada and Sprint are the
market leaders, respectively serving 16 per cent and 15 per cent of all ISPs.

At the end of 2001, Canadian ISPs participated in Internet exchanges in Edmonton (EIX), Ottawa (OttlX),
Montréa (QIX), Toronto (TorlX,CANIX), and Vancouver (BCIX), al of which were among Canada's
fifteen largest Internet transport hub cities{see Table 3.1). In its 2002 publication, TeleGeography Inc.
ranked Toronto as rﬁe tenth largest international hub city in 2001 with 24,942.3 Mbit/s of total international
Internet bandwidth.

3.21 Dial-up access

Providing a rough indication of the extent to which Canadais served by ISPs, there were an estimated 7' 174
points of presence (POPs) - defined as cities or locations wherein subscribers can access the Internet using a
local numba“ - distributed evenly through the country in 2002, making an average of almost one POP to 3000
Canadians.

In 1999, the CRTC established as a basic service objective for wireline companiesto provide “individual line
local service with touch-tone didling, provided Eﬁ adigital switch with capability to connect via low speed
data transmission to the Internet at loca rates’™. More than 97 per cent of access lines aready met this
objective in 1999. By 2002, the CRTC had reviewed or approved service improvement plans for all
telephone incumbents to work towards achieving this objective.
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Table 3.1 Internet exchangesin Canada (2001)

Community Exchange Owner ship
Edmonton, Alberta EIX Cooperdtive
V ancouver, British Columbia BCIX Academic Partnership
Ottawa, Ontario OttIX Cooperative
Toronto, Ontario TorlX Cooperétive
Montréal, Quebec QIX Academic Partnership

Source: CRTC 2002 Data Collection.

3.22 High-speed access

According to the latest data accumulated in the context of Industry Canada's Broadband for Rura and
Northern Development program, access to high-speed Internet via DSL and/or cable was available in 1,282
Canadian communitieﬁmepr%enting about 85 per cent of the Canadian population and 24 per cent of
Canadian communities.

Of the communities without high-speed access, earlier data compiled by the National Broadband Task Force
have shown that most are situated in outlying and remote communities see (Figure 3.1). It was aso found
that community size also played a role in the availability of E.jgh-speed access with communities of 10,000
inhabitants or less being less likely to have high-speed access.

Figure 3.1: Geographic distribution of served and unserved communities

Source: Delivering on Canada’ s Broadband Commitment, Broadband Pilot Program Presentation, October 2002.




Box 1: CANARIE

Founded in 1993, CANARIE Inc., Canada's advanced Internet organization is a not-for-profit corporation
supported by its members, project partners, and the federal government. CANARIE's mission is to accelerate
Canada's advanced Internet development and use by facilitating the widespread adoption of faster, more efficient
networks and by enabling the next generation of advanced products, applications and services to run on them.

To achieve this, CANARIE supports a variety of initiatives to develop innovative applications and technologies for
advanced broadband networks through its funding programmes as well as through collaborative efforts with
government, industry and the research community.

Following a funding agreement with Industry Canada, CANARIE. Inc. designed, developed and operates CA* net
4, Canada's National Research and Innovation Network.

Charlottetown
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3.23 Advanced networking

After CA*net was transferred to Bell Advanced Communications in 1997, an existing national test network
was upgraded into a “next-generation” research network called CA*net I1. In 1998, however, work began on
building a national optical R&D network, CA*net 3. This work was undertaken by CANARIE, Canada' s
advanced Internet development organisation, following a C$55 (US$34.6) million commitment by the
Canadian government to develop the network (see Box 1). Based on dense wave division multiplexing
(DWDM) technology, the CA*net 3 network was designed to operate up to speeds of 40 Ghit/s.

However, exponential growth in network traffic, expected growth in new high bandwidth applications, and
planned extreme high bandwidth grid projects required that a new network be built to support research in
Canada. To this end, the Government of Canada committed C$110 (US$69.3) million to CANARIE for the
design, deployment, and operation of CA*net 4. Through a series of point-to-point optical wavelengths, most
of which are provisioned at OC-192 (10 Ghit/s) speeds, CA*net 4 has the capacity to yield a total initial
network capacity of between four and eight times that of CA* net 3.

3.3 Internet and broadband demographics

3.3.1 Internet penetration

In 2001, Canada had an Internet penetration of 43.5 Internet users per 100 inhabitants. This placed it among
the top 10 countriesin the world in terms of Internet penetration (see Figure 3.2).
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Figure 3.2: Internet penetration and broadband penetration — Top ten

Internet users, top 10 by density Broadband users, top 10 by density
per 100, 2001 per 100, 2002
Iceland | ]67.9 Korea (Rep.) | ] 21.3
Singapore | ] 60.5 Hong Kong, China | | 14.6
Norway | ] 59.6 Canada [NNGN 115
Sweden | ] 51.6 Taiwan, China [T 194
Korea (Rep.) | ]51.1 lceland [ 8.7
United States | ] 50 Denmark [ 86
Hong Kong, China | ] 45.9 Belgium [ ]84
Japan | ] 45.5 Sweden [ 1]7.7
Denmark [ ] 44.7 Austria 7] 6.6
canada [NNENEGG 435 Netherlands ] 6.5

Source: ITU World Telecommunication Indicators Database.

In terms of households, more than 8 million households, or about two-thirds of the total, contained someone
who had used the Internet at some time in their life from one location or another, either from home, work,
school or alibrary. Of these households, 7.2 million had at least one memberho used the Internet regularly.
This group represented 60.2 per cent of the 12 million households in Canada.2

Canadd's high Internet penetration is largely attributed to a high PC penetration rate among Canadian
households, which stood at 69 per cent at the end of 2001. By comparison, PC penetration in US homes was
65 per cent in 2001.

3.3.2 Broadband penetration

Broadband penetration in Canada is well ahead of that of other industrialized economies. In 2002, it was
ranked third in the world in broadband penetration (see Figure 3.2).

At the end of 2001, there were 2.5 million high-speed Internet subscribers, up from a figure of 1.2 million at
the end of 2000 and 500,000 at the end of 1999. This increase represents a staggering annua subscriber
growth rate of more than 100 per cent over the past three years.

Of the 2.5 million high-speed Internet subscribers in 2001, 1.6 million Canadian households subscribed to
Internet access via cable, 924,000 via DSL and another 9,000 by other means, in particular, through fixed-
wirelesst Alongside these residential subscribers were nearly 200,000 small, medium and large businesses
that connected mainly through fibre (54 per cent) and DSL (34 per cent).

3.3.3 From narrowband to broadband

Although subscription to dia-up access remains larger than high-speed access in the consumer segment,
growth of the high-speed market continues to outstrip dial-up access. In Canada, both residential and
business sectors reflect a movement toward higher-speed access. For residentia, dial-up subscriptions fell
from 93 per cent of residential access subscriptions in 1998 to 55 per cent in 2001~ In the case of business,
dial-up revenues fell from 56 per cent of business access revenues in 1998 to 30 per cent in 2001 (see Figure
3.3).

Despite an increase in 2001 of some 180,000 (6 per cent) dial-up subscriptions over the previous year, there
has been a steady migration from dial-up to high-speed access modes such as DSL or cable. The percentage
of residential dial-up Internet access subscriptions to total residential subscriptions fell on average by 16 per
cent annually from 1998 to 2001.
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Figure 3.3 Residential subscribersand I nternet access business revenues by means of access

Residential subscriptions %, 2001

Business revenues %, 2001

Cable and
other
10%

Source: CRTC 2002 Data Collection.

3.34 Internet Use

A survey conducted by Statistics Canada in 2001 found that Canadian househo

to be younger, to have higher incomes and education levels and to have children=(see Figure 3.4).

In the same survey, 73 per cent of households reported that someone in the household went online from
home at least once a day on average. Three out of five households reported spending 20 or more hours each

month surfing the World Wide Web.

Figure 3.4: Household I nternet use survey
Percentage of households, 2001

household

overai | <o >
65 and over :l 19.3

Internet use rates by age of head of

35 and below | | 76.2

35t054 | | 74.1

Internet use rate by education
level of head of household

Tertiary | | 85.5

Secondary | | 64.6

Primary |:| 29.9

Internet use rates by household
income

>=70'000 |

Overa! N 0.2
23000-39999 [ 518
<23000 orless [ ]31.6

40000 - 69'999 | | 70.1

Internet use rate by household
type

Single-family with children | | 80.5

Multi-family [ ] 73.9
Overall _ 60.2
Slngle—fgmlly w/out I:I 556
children
One-person |:| 36.2

Source: Statistics Canada, Household Internet Use Survey, 2002.
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Figure 3.5: Internet use by household
Percentage of households, 2001

E-mail | 46.1

General browsing | 44.3

Medical/heatlh information ] 30.1

Travel info

] 27.4

View the news ] 26.3

Government info | | 25.6

Playing games | ] 24.4

Obtaining/saving music | ] 23.3

Formal education/training | | 22.9

Financial info | | 22.8

Sports related info | |22.1

Electronic banking | | 21.6

Search for employment | | 16.2

Chat groups 113.7

Purchasing goods/services 112.7

Listening to radio ]12.3

Other Internet services |21.1

Source: Statistics Canada, Household Internet Use Survey, 2002.

A large number of households that reported regular home use turned to the Internet as a source of
information, with over half accessing news sites or searching for government information online. Three in
five households used the Internet as a source for medical or health-related information (see Figure 3.5)

Internet usage patterns in Canada indicate a high degree of sophistication. Almost half of the households
(about 2.75 million) reporting regular Internet usage had at least one household member in 2001 who used
the Internet as atool for formal education or training. The bulk of this group went online to do research for
projects or assignments. Other educationa uses included communicating with teachers and colleagues and
submitting assignments, as well as communicating with administration or verifying marks. Of the households
that used the Internet for formal education and training, about 12 per cent reported that at least one household
member had taken an online correspondence course or used the Internet for self-directed learning.

Entertainment-wise, almost half of the regular home users had a household member who played games and
who used the Internet to obtain and save music files.

About one-quarter of households (about 1.5 million) that reported regular home use indicated that at least
one member used the Internet for work-related business. About 900,000 households reported that at least one
household member regularly used the Internet at home for self-employment activities while almost one-fifth
of regular home use in 2001 was by employees taking advantage of the Internet to work scheduled hours at
home.

With the popularity of high bandwidth uses such as e-learning, working from home, online gaming and
music downloads, the purposes for which Canadians use the Internet appear to be a significant driver for the
take-up of broadband services in Canada.
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34 The policy and regulatory framework

341 Legidation

The Telecommunications Act of 1993 provides the overall direction for telecommunications policy and the
main framework for telecommunications regulation in Canada. It also effectively provides the broad
framework within which the Government of Canada and the Canadian Radio-Television and
Telecommunications Commission (CRTC) must operate.

The objectives of the Telecommunications Act are set out in Section 7. Key objectives include the
facilitation of the orderly development of a telecommunications system throughout Canada which serves its
social and economic fabric, the provision of reliable and affordable telecommunications services to
Canadians in all areas, the fostering of an increased reliance on market forces for the provision of
telecommunications services, the stimulation of research and development in telecommunications and the
addressing of economic and social requirements of telecommunications users.

Consistent with this statement of policy, the Government of Canada and the CRTC have pursued a course of
increasingly opening up the Canadian telecommunication service market in order to best rely on market
forces to meet policy objectives. Both have recognized, however, that competition cannot be expected to
develop evenly over all service sectors and in all geographic markets and that, particularly in rural and
remote areas where there is less demand, the development of competition and the associated benefits it
brings will tend to lag behind that in urban areas. For this reason, the Government of Canada has
implemented targeted programmes aimed to addressing infrastructure and service shortfals in these areas
while the CRTC has implemented measures to improve the level of access to basic telecommunications
servicesin high-cost serving areas.

34.2 Key government entities

3.4.2.1 Policy Authority: Industry Canada

Industry Canada, the Government of Canada department headed by the Minister of Industry, has
responsibility for telecommunications policy under the Telecommunications Act and responsibility for
spectrum policy and management under the Radiocommunication Act.

Under the Telecommunications Act, the Governor-in-Council (the federal cabinet) has the authority to issue
directions of general application on broad policy matters to the CRTC (s.8), vary, rescind or refer back
CRTC telecommunication decisions for reconsideration (s.12), require the CRTC to make a report on any
telecommunications matter within the Commission’s jurisdiction (s.14) and make regulations to implement
various aspects of the Canadian ownership requirements (s.22).

In response to concerns that had been expressed about the status of competition in Canadian
telecommunication markets and about the availability of advanced telecommunication services at affordable
prices, in June of 2000 the Governor in Council used the power set out in section 14 to require the CRTC to
submit annual reports for five years on the status of competition in Canadian telecommunications markets
and on the deployment and accessibility of advanced telecommunications infrastructure and services in urban
and rurd areasin al regions of Canada. These reports are used to assist both the CRTC and the Government
of Canada in designing regulatory, poli%| and program initiatives that may be needed to achieve the
objectives of the Telecommunications Act.

3.4.2.2 Regulatory Authority: Canadian Radio-television and Telecommunications Commission (CRTC)

The CRTC is an independent federal agency with quasi-judicial status. It is responsible for the regulation and
supervision of telecommunications and broadcasting services in Canada. Its ingtitutional structure and
powers are outlined in the CRTC Act, the Broadcasting Act and the Telecommunications Act. Members of
the CRTC (Commissioners) are appointed by the Cabinet. The CRTC Act provides for up to 13 full-time
members and not more than 6 part-time members.

The Telecommunications Act gives the CRTC a broad range of powers, including the regulation of
telecommunications rates and conditions of service, approval of interconnection agreements, and the
enforcement of quality of service standards. The CRTC must ensure that rates are just and reasonable, and
that Canadian carriers do not discriminate unjustly, or accord any undue preference. Under the Act, the
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CRTC must also exercise its powers with a view to implementing the telecommunications policy for Canada
as set out in section 7 of the Act, and any direction issued by cabinet.

The Telecommunications Act gives the CRTC the power to forbear from regulating a service or a class of
services provided by a Canadian carrier where it finds that to do so would be consistent with the Act’s
telecommunications policy objectives. Under the Act, the CRTC must forbear where it finds that a service or
class of servicesis or will be subject to competition sufficient to protect the interests of users. However, the
Commission can forbear from the exercise of only certain responsibilities and obligations specified under the
Act. In many of its forbearance determinations, the CRTC has eliminated the requirement for carriers to file
tariffs and agreements for approval, but has retained its powers to address instances of undue preference or
anti-competitive behaviour. Services for which the CRTC has exercised its forbearance power include
wireless services, satellite services, retail Internet services, most of the services offered by new entrants, and
asignificant portion of the services offered by the incumbent telephone companies.

Other examples of powers granted to the CRTC include the power to settle disputes between Canadian
carriers and municipalities or other public authorities regarding the use of rights of way and the power to
require any telecommunications service provider to contribute to a fund to support continuing access by
Canadians to basic telecommunications services.

4 Broadband mar ket overview

The Canadian Telecommunications services industry plays a significant role in the Canadian economy as a
whole. With atotal revenue of 2 (US$20.2) billion, the industry’s share of real gross domestic product
(GDP) was 2.6 per cent in 2001*% The industry’s share of GDP has grown by around 45 per cent over the
last 5 years since 1997 where telecommunications services accounted for only 1.8 per cent of GDP.

Figure 4.1 gives a genera picture of the different segments of the Canadian telecommunications service
industry and its aggregate 2001 revenues.

At the end of 2001, retail Internet access was a C$2 (US$1.3) billion market in Canada, registering an
average annua growth rate of 72 per cent during the 1998 to 2001 period.

Retail high-speed Internet access revenues in 2001 were C$1.19 (US$0.75) hillion, or 60 per cent of the
overal C3$2 billion Internet access revenues. This was up from 47 per cent in 2000, which @ade 2001 the
first year in which high-speed access revenues exceeded narrowband Internet access revenues.

Figure 4.1: Telecommunicationsrevenue by segment
Percentage, 2001. Total revenue: C$32 billion
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Figure 4.2: Growth of cable and DSL subscribers
No. of subscribers, 1999-2001
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4.1 Market structure and competition

Without significant cross-ownership between telecom incumbents and cable incumbents, intermodal
competition staged between them largely defines the competitive structure of the Canadian high-speed
Internet access market. Prior investment by telco and cable incumbents in copper access infrastructure has
given them a significant and continuing competitive advantage over new market entrants. Together, they
controlled 84 per cent of the high-speed markets in 2001 with cable incumbents hold a 49 per cent share
and telco incumbents a 35 per cent share of high-speed Internet access revenue shares.22

While non-incumbents retained a noticeable proportion of high-speed Internet access revenues (16 per cent),
nearly all their revenues and corresponding subscriptions fell into the business segment of the high-speed
market with only 5 per cent of their revenues coming from residential subscribers. On the other hand,
residential subscribers generated 95 per cent of cable incumbents revenues and 62 per cent of telco
incumbents’ revenues.

Between the incumbent technologies, cable Internet subscriptions have consistently exceeded DSL
subscriptions by a comfortable margin. In 2001, there were 1.6 million cable Internet subscribers to 924,000
DSL subscribers. DSL, however, which is expanding its network reach, appears to be narrowing the gap (see
Figure 4.2).

4.2 Service offerings

A private study commissioned by Industry Canada in early 2002 estimated that at the end of 2001, Canada
had 940 1SPs, of which 76 per cent (740) offered dial-up and 82 per cent (771) offered high-speed Internet
access through various means such as DSL, cable, ISDN and 10 or 100 Mhit/s services.~~ Among the 940
ISPs, only around 41 per cent provided Internet access to more than 1,000 subscribers.

The most prevaent forms of high-speed access offered by 1SPs were DSL (22 per cent) and ISDN (21 per
cent) while cable was offered by only 7 per cent of 1SPs (see Figure 4.3).

A ligt of major market participants in the high speed Internet access market segment can be found in Annex
1

16



PROMOTING BROADBAND: THE CASE OF CANADA

Figure 4.3 Types of high-speed access offered by | SPs
Percentage of 1SPs, 2002
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421 DSL service

In November 1996, SaskTel, the incumbent carrier in Saskatchewan became one of the world's first
telecommunications carriers to offer consumer high-speed Internet services using DSL technology.

By 2001, around 70 per cent of all phone lines in Canada were provisioned for DSL services making DSL
available in around 860 Canadian communities. At the end of 2001, there were 924,000 DSL subscribersin
Canada compared with 455,000 the year before. This represented a growth rate of close to 100 per cent over
the previous year.

Despite the size of the country and its divison into 13 provinces and territories, the Canadian
telecommunications industry, and consequently the DSL industry segment, is highly consolidated. A major
company, BCE, controls a number of incumbent telcos that serve the great majority of the population of
Canada. Its subsidiary Bell Canada provides service through most of the two biggest provinces, Ontario and
Quebec, while another, Aliant, serves Nova Scotia, New Brunswick, Prince Edward Idand and
Newfoundland. Its subsidiary NorthWesTel provides incumbent service in the Northwest, Nunavut and
Y ukon territories. Bell Canada, operating under the Sympatico brand emerged as the countries largest DSL
provider in the fourth quarter of 2001 with 689,000 subscribers while Aliant Telecom had 68,000
subscribers.

The other big holding company is TELUS Corporation which owns the incumbents in British Columbia and
Alberta, with 215,000 DSL subscribers. The other two remaining incumbent carriers, Sasktel, the incumbent
provider for Saskatchewan owned by the provincial government, and Manitoba Telecom Services Inc
(MTS), the incumbent provider for Manitoba, have 33,000 and 34,000 DSL subscribers respectively.

Besides the incumbent telcos, there are a number of competing carriers providing DSL services, amost all
focusing on business markets in the big cities. The biggest is AT& T Canada and othersinclude Call-Net, GT
Group and Futureway.

ADSL services are marketed primarily through the mass media. Kits are available through consumer
electronic retail outlets as well as provider affiliated telecommunications equipment outlets. The monthly
price of an ADSL package, including modem rental, hovers tightly around C$45 (US$28.35) a month (after
introductory offers) for a standard 1 Mbit/s downstream and 128 kbit/s upstream connection with a 10GB
download bitcap. ADSL lite packages, including modem rental, providing a 256 kbit/s downstream and 64
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kbit/s upstream connection are priced around C$30 (US$18.90). ADSL monthly service prices typically do
not include the basic monthly phone-line rental, ranging from C$20 (US$12.60) to C$30 (US$18.90),
depending on location, which is payable to the telephone network operator. Instalation charges can vary
from around C$25 (US$15.75) for self-installation to C$75 (US$47.25) for installation by atechnician.

A number of telecommunications companies providing both ADSL and voice services (locd, long-distance
and international call services) market various service bundles packaging these services. D ding on the
number and type of services bundled, service bundles can represent substantial discounts™ It should be
noted that athough the CRTC regulates the provision of service bundles which include tariffed services,
such as local voice services, the cost savings they sometimes represent have been cited as a considerable
competitive advantage full-service telecommunications providers have over 1SPs providing ADSL services
only.

In marketing ADSL products, ADSL service providers have taken considerable pains to distinguish ADSL
service offerings from cable Internet services that boast faster connection speeds. In particular, emphasis is
placed on the guaranteed bandwidth available from an ADSL connection as a counterpoint to the often faster
but non-guaranteed bandwidth available from a similar priced cable Internet connection.

422 Cablelnternet service

Rogers Communications Inc of Toronto launched the first high-speed Cable Internet consumer service in the
world in November 1996. By the end of 2001, cable Internet services were available in 9.4 million homes,
amounting to about 85 per cent of homes that had access to cable TV, spread over 630 communities. There
were 1.6 million cable modem subscribers at the end of 2001 compared with 935,000 the year before,
representing a growth of more than 70 per cent over the previous year.

Shaw Communications and Rogers are the two largest cable Internet access providers with a combined
subscriber share of over 65 per cent of the cable Internet service market. Other major operators include
Videotron, Cogeco and Eastlink. At the end of 2001, Shaw had 596,000 cable Internet subscribers, spread
over the provinces of British Colombia, Alberta, Saskatchewan, Manitoba and Ontario, Rogers Cable
479,000 concentrated in Southern Ontario and the Atlantic provinces, Groupe Videotron 284,000, primarily
in Quebec, and Cogeco Cable 108,000, located mainly in Ontario®{(see Figure 4.4).

Figure 4.4; Cable Internet subscriptions
Percentage, 2001
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Source: CRTC 2002 Data Collection. Based on individual company reports
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Cable Internet services are marketed through the mass media with kits sold through company outlets and
consumer electronic retail outlets. Monthly charges for cable Internet services closely resemble that of ADSL
services. Currently, cable modem packages, including cable modem rental, offering 1.5 Mbit/s downstream
and 192 kbit/s upstream with unlimited downloads range within a tight band around C$45 (US$28.35) for
existing subscribers to the provider’s cable TV services. Non-cable TV subscribers can expect to pay up to
C$10 (US$6.30) more per month for their cable Internet package. Cable Internet providers have also
introduced a lite package which is priced around C$30 (US$18.90), including modem rental. It is important
to note that although cable Internet providers currently do not impose download limitations (bit cap charges),
they are widely expected to be introduced sometime this year.

Installation charges, which are typicaly waived during promotional periods, can range from C$80
(US$50.40) for self-installation to C$150 (US$94.50) for professiona installation. Providers often market
Cable Internet services as part of a service bundle that includes cable TV programming.

423 Other services

According to the 2001 CRTC data collection, only 9000 households out of atotal of 2.5 million households
with high-speed Internet subscriptions subscribed to non-DSL or non-cable Internet high-speed services. The
large majority of these households subscribed to fixed wireless.

4231 Fixedwireess

In 2002, there were just under 100 ISPs offering fixed wireless Internet services throughout Canada, most of
whom provide limited service coverage on a regional or community basis. Mgjor fixed wireess Internet
providers include Look Communications, Wiband Communications, TeraGo Networks and Storm Internet.
Although the majority of these providers primarily serve the business market, the recent release of large
amounts of spectrum by Industry Canada and the rapid adoption of fixed wirdess solutions in rural and
remote communities is expected to increase the number of residential subscribers significantly in the near
future. Presently, fixed wireless services to residential customers are principally offered by non-incumbent
providers.

Efforts to market fixed wireless through mass media have been modest, limited usualy to local print
mediums. Because of the non-standard offerings of fixed wireless broadband providers, comparisons
between identical products are difficult. Monthly charges for a residential service offering performance
within the range of 2.5Mbit/s to 1.5Mbit/s downstream and 2Mbit/s to 200kbit/s upstream range from C$35
(US$22.05) to C$60 (US$37.80), depending largely on location. Download caps of between 5 Gbit to 10G
bit are common. Installation costs range from C$100 (US$63) to C$400 (US$252).

4232 Satellite

Residential two-way high-speed satellite services are a relatively new entry into the high-speed market in
Canada. Nevertheless, because of their near universal coverage of the country, they have filled a niche in
residential market by serving homes in remote communities where broadband infrastructure of any sort has
not been deployed. Major companies providing residential two-way high-speed satellite services include
LinCsat, C-Com Systems and Quick Link Communications.

Marketing efforts to households through mass media are absent although local outreach through direct
contacts with community groupings have been common. Prices for a 400kbit/s to 500kbit/s downstream and
56kbit/s upstream service range from C$90 (US$56.70) to C$140 (US$88.20). Equipment prices range from
C$900 (US$567) to C$1500 (US$H945) depending on the size of the satellite dish required. Installation of the
equipment adds around a further C$400 (US$252) to the price.

4.2.3.3 Fibre

Fibre services to business in metropolitan areas have been a standard service offering by most
telecommunications companies and ISPs operating in the business segment. Fibre to the home (FTTH),
however, is presently in a nascent state of deployment in Canada with only a limited number of residentia
communities being connected to fibre networks. A small number of telecommunications companies, such as
Futureway Communications Inc. and Telus Inc., and community-based providers deliver residential high-
speed Internet services over fibre in selected areas (see Box 2).
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Box 2: FibreWired Network

FibreWired is an association of community owned utilities in Ontario that provide high-speed telecommunications
services over fibre optic cable to their respective home communities. The current members include: Brantford,
Burlington, Guelph, Halton Hills, Hamilton, Kingston, Oakville and Ottawa River (Pembroke). At the local level,
FibreWired members focus on the provision of data and Internet services to tenants of multiple occupancy
buildings and to small and medium size businesses. Services provided by FibreWired members include high-speed
Internet access, LAN to LAN links, Virtual Private Networks, video conferencing in real time and Voice over IP,
among other services. FibreWired has partnered with AT& T Canada to provide customers with global reach to
their services.

Source: Fibre Wired Network at http://www.fibrewired.com/index.shtml |

Despite the current small footprint of residential fibre networks, it is expected that telecommunications
companies seeking to upgrade their networks in order to provide more bandwidth-demanding services such
as high-definition TV will progressively install fibre to the home. Largely through the outreach and advocacy
efforts of CANARIE and concerted direct marketing by commercial fibre brokers, a growing number of
municipalities and communities are considering the instalation of fibre networks as a broadband
infrastructure solution.

4.3 Marketing broadband

431 Pricing

Affordability is a major factor behind the country’ s high level or broadband use. According to a study by the
Organisation for Economic Cooperation and Devel opmeEi;I (OECD) in 2001, Canada was the fourth cheapest
OECD country for DSL and the ninth cheapest for cable.

With the robust growth of broadband subscriber numbers and with prices comparatively lower than those in
other countries, ADSL and cable Internet service providers adopted price increases in mid-2002 to boost
profitability. On average, prices were raised by about 10 to 15 per cent for standard high-speed Internet
offerings. Nevertheless, even with increases in subscription prices high-speed services in Canada continue to
remain among the most affordable in the world.

Price differences for standard residential high-speed connection offerings across ADSL, cable Internet and
fixed wireless networks have been relatively small. To a certain degree, this has been supported by market
research in Canada indicating that for purchases of non-essential services, there exists a psychological
household consumer price barrier of around C$50 (US$31.50) per month beyond which the purchase is
perceived as a major expense.

Table 4.1 shows a price comparison between selected high-speed Internet providers offering residential
subscribers similar connection speeds over ADSL, cable Internet and fixed wireless.

432 Tiered services

As a sign of the increased commoditisation of the high-speed Internet market ADSL and cable Internet
providers introduced speed and volume tiered services packages in mid-2002 to allow the targeting of
different user groups with diffﬁnt pricing schemes as well as to more accurately model the demographics of
high-speed Internet customers.~~Many ADSL and cable Internet providers introduced “lite” services which
offer speeds of around 128 kbit/s downstream and 64 kbit/s upstream partly in an effort to mitigate the recent
price increases in their standard packages. However, not al providers have introduced “lite” services, given
the still comparatively affordable pricing of standard offerings. Telus for example has said that it had no
immediate plans to offer such services asit believes the cost of providing a*“lite” service wasidentical to that
of afull standard service.
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Table4.1: Price comparison: selected ADSL, cable and wir eless packages

Packages offered in Canada, C$ per month (February 2003)

Bell Sympatico Rogers Cable Internet Storm Internet
(ADSL) (Cable) (Fixed wireless)
C$24.95 (US$15.72) for || C$24.95 (US$15.72) for || n/a
thefi E% 3 months and thefi gg months and
‘ ‘ then C$29.95 then 29.95
High Speed Lite (US$18.87) per month (US$18.87) per month
thereafter thereafter*
128 kbit/s downstream 128 kbit/s downstream
64 kbit/s upstream 64 kbit/s upstream
C$24.95 (US$15.72) for || C$24.95 (US$15.72) for || C$40.00 (US$25.20) per
N . tRefirst 3 months and tﬂefirst 4 months and month
High Speed Standar then C$44.95 then C$44.95 :
2 Mbit/s downstream
(US$28.32) thereafter (US$28.32) thereafter** 2 Mbit/s upstream
1 Mbit/s downstream 1.5 Mbit/s downstream
160 kbit/s upstream 192 kbit/s upstream

* Customers not subscribed to Rogers cable TV services pay an additional C$5 (US$3.15) per month.
** Customers not subscribed to Rogers cable TV services pay an additional C$10 (US$6.30) per month.
Source: Operator information.

4.3.3

In conjunction with pricing and service changes last year, a number of ADSL providers adopted a
controversial bandwidth cap, effectively imposing a download limit beyond which users would have to pay
additional charges. As a bandwidth rationing tool, the introduction of bit cap charges was received with
much protest by broadband users who, for the large part, felt that download limits defeated_the value of
having an always-on high-speed connection that allowed access to multi-media rich content®/In response
however, providers introducing bit caps have highlighted the fact that that they were set well above average
user downloads. Bell Canada for example has claimed that 92 per cent of its users download an average 1.5
Ghit per month, alowing plenty of room under a 10 Ghit combined upload and download bit cap under their
standard package.

Bit cap charges

4.4

In Canada, commercial content delivered over broadband has been targeted primarily at the entertainment
and mass media segment of market. Multi-media streaming (e.g. webcasts and video clips), large file
downloads (e.g. music and software) and online gaming represent the most common form of content
accessed by broadband users.

In the Canadian mass media and entertainment industry it is now common practice to distribute interactive
multi-media content that complement traditional off-line content, such as news broadcasting, newspapers or
movies. Websites featuring movie trailer downloads, live webcasts and streaming video have become an
integral part of the effort to market traditiond mass media and entertainment products. For example,
broadcasters like Alliance Atlantis, a major Canadian broadcast entertainment producer and distributor,
feature interactive content on their website properties which market its television programming. Although
not specifically designed for broadband, the content provided on their websites, which include movie and
television trailers, interactiveEgames and high-quality graphics, require connection speeds in the broadband
range to be fully appreciated.

Commer cial content

On a more modest scale, Canada has also seen the introduction of subscription or fee based broadband
commercia content. Websites featuring material such as streaming financial information, news or sports
webcasts and software downloads are commercialy offered for subscription. For example, Bell Canada
affiliates offer a range of subscription based broadband content services which range from financial content
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packages, which combine streaming financial information, online portfolio management and access to live
financial TV footage, to computer game software downloads.

441  Packaging content and access

To a significant extent, the development of broadband content for entertainment in Canada has been driven
by the support of broadband access services providers. During a brief period, the bundling of exclusive
content with broadband access was widely regarded as a promising new product line. Service bundles
featuring broadband access service and access to “walled-garden” sites (sites restricted to subscribers only)
containing provider exclusive content were developed extensively during the 2000 to 2001 period. Over the
past year, however, the popularity of bundling exclusive content with access has waned considerably,
mirroring the industry’ s growing disillusionment with the “convergence”’ business model that advocated the
vertical integration of content and access providers. Broadband service providers have now largely
abandoned the aggressive marketing of content and access bundles although maost continue to exploit the link
between access service and content in marketing (see Box 3)

Box 3: Marketing broadband access and content
Exclusive content, subscriber discounts and freetrials

To encourage the take up of broadband access services, a number of broadband service providers have provided
portals aggregating a wide range of free broadband content available on the Internet while others have continued to
offer some form of exclusive content to their access subscribers as part of marketing strategies to differentiate their
services. Increasingly however, to create new revenue streams from broadband content broadband access
subscribers are enticed to subscribe to broadband content offered by their providers or provider affiliates through
discounts and free trials that accompany their access subscriptions.
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Box 4: Dial a channel
Television over xDSL

Two different technologies support the delivery of TV over telephone lines: ADSL and VDSL. ADSL, or
asymmetrical digital subscriber line, is most commonly deployed for high-speed Internet access. SaskTel currently
provides television over ADSL while Telus intends to use an ADSL network to deliver its television services. The
faster but more expensive alternative is VDSL, or very high rate digital subscriber line. Bell Canada uses VDSL at
selected locationsin Toronto and MTS has chosen VDSL to deliver itstelevision services.

Currently, VDSL offers a downstream bandwidth of up to 56 Mbit/s and is presently capable of carrying up to four
television signals. On the other hand, ADSL, with a maximum downstream bandwidth of 8 Mbit/s is only able to
support a single television signal. ADSL, however, is considerably cheaper to deploy. It aso alows
telecommunications companies to leverage the existing ADSL systems they currently operate. Furthermore, ADSL
also boasts a broader coverage range, extending as far as five kilometres to a customer's home from phone
companies' individual network offices. VDSL only extends as far as one kilometre, a limitation that at present
prevents mass deployment of the technology.

Nevertheless, with the advent of emerging services such as high-definition television that requires delivery over a
high-capacity network, phone companies may eventualy be forced to upgrade their systems to stay in the
television market in the future.

Source: ITU.

442 Televison over broadband

Currently, paid television programming in Canada is delivered to homes almost completely via conventional
satellite and cable TV networks. Nevertheless, the recent entry of telecommunications companies into the
television market by way of broadband appear to signal a dramatic change in the way television services will
be delivered.

Undiscouraged by the experience of Aliant, which discontinued its television services over ADSL in June
2001 when it failed to attract subscribers, three other telecommunications companies have recently entered
the market. Sasktel launched its television service over ADSL service on September 2002 while two others,
Manitoba Telecom Services Inc. (MTS) and Telus, plan to launch their services this year. Because Bell
Canada controls ExpressVu, a satellite direct to home TV provider, the country's largest phone company has
not made a major push to deliver television over telephone lines. In Toronto, however, it currently serves
four large residential buildings through VDSL following network trials in those locations (see Box 4).

Selling a suite of services has emerged as a key strategy for telecommunications companies who hope to
attract new customers and keep the existing ones they have. By moving into the television market,
telecommuni cations companies will be better able to defend their core business of voice services. In theory,
customers will be less likely to switch loca phone service providers if they are purchasing a wide bundle of
services that includes voice, television and Internet. With cable companies being allowed to provide voice
services in Canada, the entry of telecommunications companies into the television market may also be matter
of competitive survival, dlowing them to provide a similar bundle of services as cable competitors.
Nevertheless, with only one cable company, Eastlink, currentl ling telephone services in Nova Scotia, the
danger that this presents is not seen asimminent in all regions.

5 Regulation and the promotion of broadband

The promotion of effective competition, in particular facilities-based competition, in high-speed Internet
access marketsis akey goal of the Canadian regulatory framework. To this end, a number of key regulations
have been introduced to foster entry into these markets.

On the whole, the telecommunications regulatory regime in Canada has proved effective. Unlike in many
other countries, there are fewer complaints by new entrants about the regulatory framework and regulatory
safeguards. There are also relatively fewer complaints by new entrants about the behaviour of the
incumbents. Largely, thisis indi cat%e of an efficient and transparent regulatory process as well as greater
co-operation among market players.
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51 Regulation of market entry and licensing

Canadian licensing requirements are one of the most libera in the world. Since end-1998, Canada has had
open market entry in al sectors of telecommunications services. Apart from international service providers
and wireless operators who provide services over regulated spectrum, facilities based providers of
telecommunications services need only register before commencing operations. The regulatory ease of
facilities-based market entry into the Canadian telecommunications market has been largely crited with the
growth of facilities-based competition in the high-speed Internet access segment of the market. )

With its decision to forbear from the regulation of the ISP market, the CRTC does not impose any entry
procedures, registration process or regulatory obligations on ISPs who are not carriers (that do not own
and/or operate transmission facilities). However, companies wishing to become DSL service providers are
required to inform the CRTC of their intention to do so and to submit the name of the carrier supplying the
unbundied local loop and collocation. As DSL service providers, they are prohibited from using these loops
to provide voice services over switched circuits unless they undertake to become Competitive Local
Exchange Carriers (CLECs) who inter alia are subject to universal service contributions.

5.2 Foreign ownership restrictions

Foreign investment restrictions are formalised in the Canadian Telecommunications Act of 1993. In the Act,
telecommunications operators that own or operate facilities must have at least 80 per cent of their voting
shares owned by Canadians and not less than 80 per cent of the members of the board of directors must be
Canadian. The same ownership and control requirements are applicable to radiocommunication carrier
licencees. However, resdlers of telecommunications services who do not own or operate transmission
facilities are not subject to these restrictions.

Foreign ownership restrictions have been frequently cited as an obstacle to greater foreign investment in
broadband networks and increased facilities-based competition in the broadband market. In its report, the
National Broadband Task Force recommended that the federal government undertake an urgent review of its
foreign investment restrictions for telecommunication carriers and broadcasting distribution undertakings. A
review of the legidation regulating foreign investment in the telecommunications industry was subsequently
launched by the Canadian government in November 2002 and is currently ongoing.

5.3 L ocal loop unbundling

The Canadian Telecommunications Act of 1993 does not specifically provide for local loop unbundling
(LLU). The Act, however, gives the Commission wide-ranging powers that allow it sufficient scope to
interpret general clauses asit views appropriate.

In 1997, the CRTC' s decision on local competition (Decision 97-8) concluded that essential facilities should
be subject to mandatory unbundling and mandated pricing. An essentia facility was defined as afacility that:
(1) is under monopoly control; (2) is required as an input to provide services; and (3) cannot be duplicated
economically. In the decision, local loops in certain bands, primarily small urban and rura areas, were
deemed as essentia facilities. Nevertheless, the CRTC also concluded that lower cost local loop areas such
as those in large urban areas, while not defined as essential, would also be subject to the same unbundling
and pricing requirements as the local loops that were considered to be essential for a period of 5 years (from
1 May 1997) in order to provide new entrants the ability to build-up aninitial customer base using unbundled
local loops while maintaining an incentive for the eventual construction of their own facilities. A subsequent
decision (Decision 98-22) set rates at “actual” incremental costs plus a 25 per cent mark-up.

Following lower than expected use of unbundled loca loops to provide services, further reductions in loop
service charges and monthly rates were mandated by the CRTC. In an April 2001 decision, the CRTC
extended the unbundling requirements of low cost local loop areas on an indefinite basis. At the same time,
the CRTC aso reviewed the 25 per cent mark-up on incremental costs and issued a decision requiring
incumbent local exchange carriers (ILEC)s to justify their use of a 25 per cent mark-up (or any lower mark-
up above 15 per cent) failing which the CRTC would use a 15 per cent mark-up to determine final loop rates.

Monthly prices for full accessto LLU in Canada vary widely from location to location ranging from C$6.04
(US$3.91) in low-cost bands to C$51.81 (US$33.54) in high-cost bands in 2002. On an average basis,
Canada was placed above the OECD price average for full accessLLU (see Figure 5.1).
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At present, full access and shared access services are on offer in Canada while bitstream access is as yet
unavailable. Nevertheless, while full access unbundling has been implemented, line sharing has not legally
been mandated. A large number of CLECs, however, have voluntarily opened their above-voice bandwidth
for sharing with wholesale DSL competitors. However, a large part of CLECs' lines were only for business
use. At the end of 2001, 802,000 or around 4 per cent of Canada’'s 19,987,000 loops have been unbundled.
These figures indicate that 18 per cent of competitor lines were accounted for by unbundled local loops.

Until September 2000, CLECs had arelatively higher level of rights compared to DSL resellers as they alone
could requisition local loops from ILECs and co-locate their equipment in the ILECs company facilities.
However, in a September 2000 decision, the CRTC ruled that DSL service providers who registered would
be entitled to co-location and unbundled loop access at the same rates and conditions provided to CLECs
provided that switched voice services were not provided. Nevertheless, despite extending unbundled loop
services and co-location to DSL service providers, DSL service provider registrations proved unpopular
standing at four non-incumbent-owned companies at the end of 2000 and seven by the end of 2001.

54 Cable open access

Canada has taken a relatively aggressive approach to “opening-up” cable broadband facilities to competing
ISPs. In 1998, the CRTC ruled that it would no longer regulate the rates at which broadcast carriers (cable
companies) offer retail level Internet services and certain other telecommunications services. However, the
Commission required the approval of rates and terms on which incumbent cable companies provide access to
their facilities to competitivproviders of retail Internet services, effectively regulating access to ther
facilities by third party ISPs.*~ Due in part to delays in the modification of cable networks to permit third
party cable access, it was another year before wholesale rates, fix a 25 per cent discount off lowest retail
prices, and other ﬁms were finally approved by the Commission.®<It took another full year to finalise other
remaining details.

Overal, the process of facilitating third-party access to cable Internet infrastructure in what is essentialy a
monopoly environment similar to that of telecommunications has been a difficulmne. Complaints regarding
the high cost of third-party access as well as other difficulties continue to surface.

Figure5.1: Average month pricesfor full accessLLU for DSL in selected OECD countries
USS, April 2002

Source: OECD.
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55 Co-location and insidewire

As part of the decision to open the local market to competition, the CRTC required incumbent local public
telecommunication operators to provide co-location to new entrants at terms and conditions, including rates
approved by the CRTC. The rates for co-location were set at incremental cost plus a 25 per cent mark-up for
the recovery of fixed and common costs. In September 2000 the CRTC agreed to extend co-location and
other rightsto DSL service providersthat were not CLECs.

In general, co-location regulations and the accompanying dispute resolution process, which uses an industry
based committee to facilitate negotiations, have been well received by market participants.

The development of competition in the broadband market has created a demand for access by competitors to
buildings and multi-residence buildings. Some concern has been expressed about the risks of access
bottlenecks being created in multi-residence buildings resulting from building owners and operators entering
into long-term exclusive deals which limit the scope of residents to choose their service provider. The CRTC
has recently undertaken consultation on access to multi-dwelling units to examine how to ensure non-
discriminatory access and customer choice.

5.6 Rights of way

The CRTC has considerable powers to arbitrate rights-of-way disputes. Although telecommunication
operators need to obtain the consent of municipalitiesto abtain rights of way, the Commission can intervene
in disputes between municipalities and carriers. Where a carrier cannot reach agreement with a municipality
the Commission can grant them permission subject to any conditions that the Commission determines.

Nevertheless, the jurisdiction of the CRTC over rights-of-way disputes is in the process of being challenged
with important consequences to the build-out of new broadband fibre networks (see Box 5).

Box: 5: Municipal rights of way
The jurisdiction of the CRTC

Obtaining rights of way at reasonable costs is an important requirement for facilities based broadband market
entrants to deploy their networks. Unfortunately however, obstacles have arisen in situations where municipalities
view the granting of accessto municipal rights of way as a revenue generating activity or when municipalities own
and operate competing networks.

In Decision 2001-23, January 25, 2001, the CRTC ruled on a dispute between the City of Vancouver and Ledcor
Industries Limited involving access to municipal rights of way in that city. In that case, the City of Vancouver
wanted to impose a number of conditions on Ledcor before granting it rights of way to install afibre optic network
in the municipality.

In its decision, the CRTC determined that it has full jurisdiction under the Telecommunications Act to deal with
rights of way issues in the context of resolving disputes brought before it, subject only to the requirement that it
give due regard to the use and enjoyment of those rights of way by others.

Under the terms and conditions established by the Commission, the City of Vancouver is entitled to recover all of
the causal costs it incurs as a result of the construction, maintenance and operation of carrier transmission linesin
its municipal rights of way. It was not, however, entitled to any compensation in the form of "market-based" or
other fees charged for the use of space in rights of way. Among other things, the CRTC also found it inappropriate
for municipalities to require carriers to construct spare capacity, or to require other carriers to use this capacity
rather than construct their own.

On May 14, 2001, the Federation of Canadian Municipalities and the cities of Vancouver, Calgary, Toronto,
Halifax and Ottawa were granted leave to appeal the CRTC's decision to the Federal Court of Appeal. The appeal
argues primarily that the CRTC lacks the jurisdiction to make the type of findings regarding municipalities such as
those made in Decision 2001-23. In January 2003, the Court of Appeal upheld the congtitutional validity of the
CRTC's jurisdiction under the Telecommunications Act to determine terms and conditions of access to municipal
rights of way where there is a disagreement between the municipality and a telecommunications carrier. The
CRTC can order that access be given and establish the terms and conditions of the access.

The municipalities concerned are currently considering a further appeal to the Supreme Court.
Source: ITU.
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5.7 Universal service

As mentioned in Chapter 3, universal service in Canada has been defined to include basic telephone service
with touch-tone dialling aswell as the ability to access the Internet at local rates.

The CRTC, however, has decided not to include broadband as an explicit part of the universal service
offering in order to adlow advanced services to develop sufficiently in the market and to reach a sufficient
level of ubiquitous national penetration, such as touch tone service, so that the lack of service would lead to
socia and economic disadvantage.

Nevertheless, the CRTC decision to require service improvement plans to meet universal service may, in
some cases, facilitate the deployment of broadband services. For example, fibre optic cables or high capacity
radio trunks will likely be the transmission medium used to bring improved service to a number of rural and
remote communities and in most cases they will be overbuilt. Co-ordi natio&with this activity carries the
potential of accelerating broadband network deployment in the affected areas.

5.8 Spectrum management and fixed wir eless broadband

The Radiocommunications Act requires that most use of radio spectrum be licensed by Industry Canada and
that holders of these licences incur financial obligations of varying amounts. Over the past 10 years, Canada
has made vast quantities of spectrum available for wireless broadband over a number of frequency bands and
has plans to open up additional spectrum in the near future.

The 2500 MHz band is currently confirmed for the licensing of Multipoint Distribution System (MDYS)
broadcasting and for wireless Internet Multipoint Communication System (MCS) services. In November
2001, the Minister of Industry announced that mobile and fixed allocations would be made throughout the
band. Incumbent licensees were reassured that they would not be relocated and that they could continue to
deploy their networks according to their business plans.

The Department initiated a public consultation in 2001 on opening the 3500 MHz band for Fixed Wireless
Access (FWA) and Wirdess Communications Services (WCS) currently operating in the 2300 MHz range.
The Department indicated that up to 200 MHz for FWA and 30 MHz for WCS could be opened in the 3,500
MHz band.

Other wireless broadband spectrum suitable for high capacity point-to-multipoint has also been made
available. For example, 1200 MHz of spectrum in the 24 GHz and 38 GHz bands was auctioned for this
purpose in 1999. Also, 1000 MHz of spectrum designated for Local Multipoint Communications Systems
(LMCS) in the 28 GHz band was licensed through a comparative licensing processin 1996. That licence was
recently returned to the Department; however, and plans to re-assign this spectrum are being devel oped.

The Department is currently undertaking a comprehensive review of the use of spectrum in the 3 to 30 GHz
range. As aresult of this review, additional spectrum could be designated for wireless broadband access

5.9 Competition policy

Despite the existence of a general competition authority, the Competition Bureau, the CRTC maintains
jurisdiction over complaints of anti-competitive behaviour in the telecommunications sector. Recent
complaints heard by the CRTC that involved high-speed Internet provs have included unfair bundling,
predatory and discriminatory pricing and anti-competitive subsi disation.E!

6 Promoting broadband

The promotion of broadband in Canada takes place within its unique context of a vast country with a
population scattered throughout its large landmass. As an overall objective, the Canadian government has
focused on making a similar quality of life available to all Canadians, regardless of location. However, as
was highlighted in Chapter 2, distance and size have deprived most remote, rural and first nation
communities from enjoying the opportunities and benefits of advanced Information Communication
Technologies (ICTs) that contribute to a wide range of economic and social activities.

With economic activity and the provison of public services becoming more dependant on high-speed
delivery in recent years, there was a growing recognition by the federal government as well as provincial and
territorial governments and community leaders that there was a danger that unserved remote and rural
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communities would be left further behind. As aresult, recent public initiatives have focused on linking these
communities to the national broadband network, extending local broadband access infrastructure to serve the
community at reasonable prices and developing broadband applications and content that enable the more
efficient delivery of public servicesto remote, rural and first nation communities.

6.1 Key drivers

Given its size and the social, cultural, economic and linguistic differences that exist throughout the country,
the historical development of communications networks in Canada differed widely from region to region. In
some areas, the task of network building was assumed by the private sector while in others, it was considered
the responsibility of the governmentéln some areas, networks grew and interconnected organically whilein
others, they were centrally planned.*~In a similar way, initiatives to grow the national broadband network
have also been driven by different entities with responsibility falling on communities and municipalities in
some areas while on the private sector or the provincia government in others.

6.1.1 Communitiesand municipalities

Historically in Canada, the community or the municipality has provided an important focus to the efforts of
local government, private sector companies and individual s to devel op communications networks. Before the
concept of natural monopoly and provincial public ownership took hold in the mid 19" century, the Canadian
telephone network developed from the bottom-up. Despite the granting of a national charter to Bell Canada
to serve the whole country in 1880, the expiration of key Bell patents at the end of the 19" century
public dissatisfaction fuelled an independent telephone company movement that was municipally centred !
In a similar way, the Canadian cable and satellite industry were also built from the bottom-up, beginning
with community-based services aimed at delivering broadcast services to rural and remote areas.

Following in this tradition, a large number of broadband promotion initiatives have been launched
throughout Canada at the community level with funding support from the provincia/territorial and federal
government (see Box 6)

6.1.2 Provincial and territorial government

Provincial and territorial governments exercise considerable autonomy in areas such as local industry,
education, health care and infrastructure development. With the potential of broadband to improve the
economy of local communities and the delivery or education, health care and government services to these
communities, provincial and territorial governments have been keen to stimulate the deployment of
broadband infrastructure within their jurisdictions.

Box 6: Upper Canada Networks
Delivering community broadband access

In 1996, the South Grenville Economic Development Commission launched a Telecommunications Task Force to
address connectivity issues in their four communities. It found that access to affordable, high-speed Internet
service was virtually non-existent yet in demand by the public, by private sector enterprises and by the majority of
residents in the predominantly rural area. In 1998 a through markets needs analysis was conducted over the entire
county of Leeds and Grenville and a business case was developed for presentation to the Ontario Ministry of
Energy, Science and Technology (MEST) for partial funding from their Telecommunications Access Partnership
(TAP) programme.

In the first quarter of 2000, MEST awarded a grant of C$1.8 (US$1.13) million for the construction of a broadband
network on the condition that matching funds, in cash or in kind, be raised from “stakeholder partners’ who
included equipment vendors, school boards and local business. In 2000, Upper Canda Networks (UCNet) was
formed as a not-for-profit corporation. It currently operates a fixed-wireless broadband network that provides
service to seven communities in the county and plans to eventually expand network coverage to include more than
200 communities.

Source: Upper Canada Networks at http://www.ucnet.ca
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Table 6.1: Selected provincial and territorial broadband related initiatives

Province | I nitiative

Alberta The C$193 (US$121.6) million Alberta SuperNet aims to link 422 communities
in the province over two phases: a base area network, funded by Bell West, and
an extended area network, funded by the province.

http://www.al bertasugernet.cal

Manitoba The Canada-Manitoba Infrastructure Program has allocated C$200 (US$126)
million to infrastructure related projects between 2000 and 2006. Among the
focuses listed for the program were "Rural and Northern Telecommunications
Infrastructure”, and "High-Speed Internet Access for Public Institutions’

httg://www.i nfrastructure.mb.ca/e/proi nfo.html

Ontario The government of Ontario supports the development of broadband networks
through several programmes including:

» the C$200 (US$126) million Rural Economic Development (RED)
programme and

e the C$55 (US$34.6) million Connect Ontario: Broadband Regional
Access (COBRA) programme.

httg://www.ontariocanada_com/ontcan/en/ rts/rts connect-ontario.igl

Quebec The Villages branchés du Québec funding program launched by the Quebec
government earmarks C$75 (US$47.2) million for the deploying of broadband
network infrastructure to Quebec's schools and municipalities.

Saskatchewan Spending atotal of C$71 (US$44.7) million over a six-year period, the
government of Saskatchewan has partnered with SaskTd to develop
CommunityNet, a province-wide broadband network extending to 366
communities.

b _ _ |

Yukon Implemented through a cost-sharing partnership between the territorial
government and the teleco incumbent, NorthWesTd, the C$17 (US$10.7)
million Connect Y ukon programme aims to make broadband Internet access
available to 89 per cent of al homesin the territory.

http://www.gov.yk.calnews/2000/N ov-00/00-203.pdf]|

Source: Industry Canada.

The initiatives undertaken by provincial and territorial governments to promote broadband vary widdly.
Some of them have undertaken provincia wide broadband network build-outs, such as the Alberta SuperNet
initiative, while others have adopted a more hands-off approach concentrating instead on supporting
community-based initiatives through targetted funding such as the Ontario government’s Connect Ontario:
Broadband Regional Access (COBRA) initiative. Table 6.1 lists a number of provincial and territoria
broadband infrastructure initiatives that are currently under way.

6.1.3  Federal government

At the federa level, Industry Canada has largely assumed the lead role in the promotion of the Internet and
broadband in Canada. Since the mid-90s, it has progressively developed and implemented a comprehensive
series of programmes aimed at helping Canadians take advantage of the Internet and at making Canada a
world leader in global information based economy. In 1998, these federa initiatives programs were united
and launched as an initiative called “ Connecting Canadians’. Organized around six pillars: Canada On-line,
Smart Communities, Canadian Content On-line, Electronic Commerce, Canadian Governments On-line and
Connecting Canada to the World, “Connecting Canadians’ addresses a wide range of issues from
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infrastructure deployment to Internet skills development. The range of initiatives covered by “Connecting
Canadians’ is set out in Annex 2.

With increasing recognition of the importance broadband, the federa government established the National
Broadband Task Force in January 2001 to map out a strategy for achieving the goa of ensuring that
broadband services will be available to business and residents in every Canadian community by 2005. The
Task Force was also tasked to advise the government on the issues related to the development and
deployment of broadband networks and services in Canada. In its final report, the Task Force analysed the
extent of the challenge in detail and recommended that broadband facilities and services be available to all
Canadian communities according to the following priorities:

e All communities should be linked to the national broadband network via links capable of supporting
1.5 Mbit/s symmetrical service to end-users.

* Accessto broadband in first nation, Inuit, rural and remote communities should be available at prices
comparative to that charged in more densely populated areas.

» Loca broadband access infrastructure should be extended to public facilities including schooals,
public libraries and other designated public access points.

 Loca broadband access infrastructure should also be extended to loca business and residentia
users.

With these objectives in mind, the Task Force concluded that there were two main ways in which the
priorities could be completed:

e Through an “infrastructure support model” focused on incentives to stimulate the supply of
broadband infrastructure and services, and

» Through a bottom-up “community aggregator model” focused on the stimulation of demand for
broadband capabilities.

Following the release of the final report of the Task Force, the federal government launched a Broadband for
Rural and Northern Development Pilot Program on 5 September 2002 to provide financial support for
community based demand-aggregation initiatives built on the “community-aggregator model” to develop
broadband infrastructure. Results of the first round of funding were announced recently in January 2003 (see
Box 7).

Box 7: Broadband for Rural and Northern Development Pilot Program

The C$105 (US$66.1) million Broadband for Rural and Northern Development Pilot Program was created to assist
those communities that are without broadband access. Priority is given to First Nations, northern, rural and remote
communities. Selected unserved communities will be given financial assistance through two separate rounds for
funding, each with a competitive call by Industry Canada for the submission of applications from interested
communities throughout Canada.

Under the first competitive process, up to C$30,000 (US$18,900) or 50 per cent of eligible costs (whichever is
less) in funds will be disbursed through a competitive process, directly to “community champions,” for the
development of business plans. These community champion not-for-profit organizations will act as sponsors to
aggregate community demand and develop business plans on behalf of eligible communities. Once business plans
are completed and submitted, communities may be eligible to receive additional funding subject to the quality of
submissions and availability of funds, through a second competitive process, to assist in the implementation of
their business plans. All submissions for funding components are assessed by an independent National Selection
Committee.

Results of the first-round business plan development funding process were announced in January 2003 with 89
successful applicants representing around 1149 communities receiving funding. Successful applicants will use the
funding for the development of business plans to be submitted in May 2003 to compete for implementation
funding.

Source: Industry Canada, Broadband for Rural and Northern Development Program at pittp://broadband.gc.caf
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The broadband promotion effort led by Industry Canada at the federal level is also supported by broadband
research and development (R&D) activities undertaken by the Communications Research Centre (CRC), an
Industry Canada agency. As the federal government’s primary laboratory for advanced communications
R&D, the CRC maintains a criticdl mass of researchers and facilities dedicated to R&D in the
telecommunications technology fields of radio, satellite, broadcasting and fibre optics. CRC facilities, such
as the Broadband Applications and Demonstration Laboratory (BADL), dlow for the development,
testing and demonstration of new broadband technologies and applications.*

Aside from Industry Canada, a number of other federal ministries have also initiated programmes targetting
the development and use of high-speed networks in their sector. Health Canada, for example, has initiated a
number cﬁ tele-health projects involving the delivery of medical services over dedicated high-speed
networks.

The Canada Strategic Infrastructure Fund, a federal fund earmarked for large-scale infrastructure projects,
has aso named broadb as one of the five key areas of infrastructure it would fund from its C$2
(US$1.26) billion budget.AIthough no broadband projects have yet been identified, future investments
from this fund may be made in large-scale projects that expand broadband networks in Canada.

6.2 Broadband infrastructur e deployment

The large majority of ongoing and proposed initiatives to foster the deployment of broadband infrastructure
in Canada can be roughly divided into two broad strategies: the demand aggregation model and the public
infrastructure support model. The former leverages on collective arrangements that aggregate demand for
broadband services on a community or wider scale in order to achieve the economies of scale required to
develop and sustain a broadband network. The latter relies on direct public funding for broadband
infrastructure construction.

While these models may be implemented independently, it should be noted that in many instances they
frequently are combined. For example, using a public infrastructure support model to build a transport link
from an existing national broadband network to a community point of presence and then to use the demand
aggregation model to connect public institutions, businesses and residences within the community. In some
cases, demand aggregation can also be a catalyst for the eventual construction of a public owned network. By
creating sufficient economies of scale through demand aggregation, the public construction and eventual
ownership of a broadband network connecting public institutions may be economically preferable to long-
term leases with broadband providers.

6.21 Demand aggregation model

A large number of demand aggregation based initiatives have been implemented successfully throughout
Canada. Common examples of such initiatives can be found the community or municipa level where
“community champions’, often local commissions, municipal or community councils or not-for-profit
organisations, pool demand, creaste partnerships and make the overall business case for broadband
deployment to the community.

In most cases, partnerships between public institutions, such as local government entities and public services
providers, and private sector companies present in the community have been essential in creating the
requisite levels of economies of scale necessary to provide and attract the necessary investment in broadband
infrastructure. Where distance permits, strategic partnerships between neighbouring communities or
municipalities have also boosted aggregate demand.

Demand aggregation initiatives in Canada, however, are not confined purely to the community or
municipality level. In many cases, public institutions such as schools, hospitals and government offices have
come together on different scales in order to aggregate demand. Through their “Community Net” initiative,
the province of Saskatchewan has played an important role as anchor tenant by rolling health, education and
government services into a single-customer buying group. Through this arrangement they have been able to
lever around C$50 (US$31.5) million per year in broadband network infrastructure upgrades from SaskTel,
the incumbent telecommunications carrier in the province, for a period of five years while at the same time
reducing annua network operating costs by 20 per cent. Under the initiative, more thfﬁ 800 schoals, 310
health facilities and 256 government officesin over 366 communities will be connected.
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It isimportant to note that in some circumstances where aggregate demand has been shown to be insufficient
to generate adequate interest from commercia providers, funding in the form of subsidies, loans or grants
from provincial/territorial governments or the federal government have been commonly accessed in order to
make up for investment shortfalls. For example, provincial funding was granted to support network
development in the cases of the Upper Canada Networks initiative (see Box 6). Similarly, the Broadband for
Rural and Northern Development Pilot Program was initiated on a national scale to provide financial support
for community based demand-aggregation efforts to develop broadband infrastructure.

6.2.1.1 Condominium fibre builds

Demand aggregation in Canada has been implemented in a number of different ways using different
technologies. Fibre and wireless solutions in particular have proven to be conducive to collective user
arrangements and have been deployed in many demand aggregation initiatives.

Because the labour and machinery involved in building a network makes the cost of laying the first fibre
strand very high and the cost of subsequent fibre strands correspondingly lower, most modern cables include
more fibre than is likely to be used. By leveraging off the low marginal cost of ingtaling fibre, a group of
users can aggregate their demand and form a consortium, sharing the cost of purchasing and installing afibre
optic loop with each of them owning a pre-determined number of dark fibre strands within the loop.
Consortium members are generally free to light their strands and provision networks over them as they see
fit.

In Canada, the condominium fibre build model has allowed institutional users, unencumbered by legacy
copper plant, to provision their own facilities-based networks at rates low enough to be an dternative to
long-term leases and service contracts with existing providers. Canadian research networks such as BC.NET
(British Columbia), CANARIE, Netera (Alberta), and RISQ (Quebec) have attracted attention through their
application of this model, as have at least 26 school boards in Qu which had either built or examined
building networks interconnecting their schools with dark fibre™ (see Box 8) As a result, alongside
traditional carrier competition, public sector ingtitutions are building a handful of facilities-based networks.
These networks, or the adjacent fibre, could be used in future to provide competitive market alternatives to
incumbent providers, particularly in areas that are underserved.

6.2.1.2 Wireless networks

In rural and remote areas where population density prohibits the cost-effective use of wireline broadband
distribution, inexpensive wireless solutions have been used to create broadband access networks of sufficient
size to achieve the economies necessary to sustain the network. Being scaleable, portable, and easy to
deploy, fixed wireless in particular has proven to be a popular technology choice for a number of demand
aggregation community initiatives such as those in Leeds and Grenville Country, South Dundas and Simcoe
County in Ontario (see Box 9).

Although dtill in a nascent state of deployment, cooperative solutions based on “Wi-Fi”, a short-range
wireless networking protocol based on the IEEE 802.11 family of sta@ﬂards, present a possible avenue
through which high-speed network access can be deployed at low cost. = Informal Internet access-sharing
cooperatives, grounded in websites, at which information on participating is exchanged and provided, have
already sprung up in a number of cities in Canada. Examples include cooperatives such as the Waterloo
Wireless project, whose users have attempted to create a mesh of uninterrupted connectivity via a dense
clustering of nodes, or "hot spots’, and the BC Wireless project which, alongside the usual node maps and
do-it-yourself deployment instructions, has declared an interest in using high-gain antennae to create poirﬁ
to-point intercity links that would cobble together community networks into an interconnected system
Current attempts in Canada to extend Wi-Fi networking to the 10 km and even 20 km range on a point-to-
point basis indicate the possible extension of Wi-Fi as an alternative means for remote community-dwellers
to aggregate demand and share backbone connectivity.
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Box 8: Village branches du Québec

Consistent with earlier initiatives by 26 Quebec school boards to participate in condominium fibre builds, the
Villages branchés du Québec funding program launched by the Quebec government in September 2002 adopts a
similar condominium fibre build model. Allocated in blocks of up to 75 per cent of cost and C$25,000
(US$15,750) total per project, Villages branchés earmarked C$75 (US$47.2) million to deploying broadband
network infrastructure to Quebec's schools and municipalities, and linking them with RISQ (Réseau de
I'information scientifique du Québec), the province's high-speed research backbone.

The program explicitly refers to condominium fibre builds and the possible participation of private-sector
companies, including telecommunications service providers. However, rather than an anchor tenant relationship in
which the public sector provides the anchor tenant and the private sector provides the network, Villages branches
formalizes a model in which the public sector partner acts both as anchor tenant and retains ownership of its
physical network, in the form of the fibre strands it has purchased.

Source: Ministre de I” Education, Gouvernement du Québec at pitp://www.meg.gouv.gc.callancement/Vill agesbranches/|

6.2.1.3 Internet Exchanges

Internet eXchange points (1Xs) are neutral meeting grounds, which facilitate on-site interconnection between
ISPs. In Canada, IXs have been proposed as a relatively simple way to address a lack of local infrastructure
or competition. Where multiple access |SPs depend on one to two Internet transport providers, aggregating
bandwidth demand via local Internet exchanges can lower the cost of entry for Internet access providers. In
addition, by encouraging network interconnection outside well-established centres, Internet exchanges can
help push Internet transport hub locations closer to previously underserved areas, serving as a key element
for regiona development. At present, however, no I Xs were located outside the main Canadian transport hub
cities.

Nevertheless, in a formal Request for Proposals issued by BCNET, the British Columbia education and
research network, the establishment of IXs for locations in Prince George, Vancouver, and Victoria was
proposed. At each of these locations, the proposed transit exchange would gather Internet transit vendors at
facilities in which 1SPs may both peer with other members and purchase commodity Internet transit on a
competitive basis. BCNET described one of this model's key strengths as the ability of "[m]embers outside
the Vancouver metro area to obtain services from providers in their own communities. This Es advantages
to both the member as well as their region, asit hel ps to aggregate the traffic demand locally”.

Box 9: Rat River Communications Co-oper ative
Affordable access at Saint Pierre-Jolys

In 2001, the tiny community of Saint Pierre-Jolys in the central Canadian province of Manitoba sought to deploy a
high-speed network in spite of prohibitive costs for fibre construction from the incumbent telecommunications
carrier. Led by the inter-community Rat River Communications Co-operative, the community found a way to
bridge the divide using broadband fixed wireless technology. Today the town and its partners operate their own
wireless |SP.

The network model involved partners from Manitoba Hydro, a telecom provider spun off from a power utility, and
Wicomm Inc., a unique middle-mile wireless carrier.

The cost of constructing the network proved to be extremely low. Through extensive bargaining with Hydro and
Wicomm, the co-op paid a little over C$5,000 (US$3,150) toward construction of the fibre connection and the
point-to-point wireless links. It currently pays about C$2,500 (US$1,575) a month for the Internet connection to
Winnipeg, the provincial capital. It also paid atotal of about C$20,000 (US$12,600) for equipment and installation
for the local fixed-wireless distributions system. Funding to build additional towers was received from the Red
River School Division, which provided C$40,000 (US$25,200) to build two radio-towers in neighbouring
communities.

The service, initially targeting business customers only, has been functioning since late 2002. Businesses pay about
C$950 (US$598.50) for hardware and installation and C$125 (US$78.75) a month for bandwidth burstable to 1
Mbit/s and 5 GB downloads. A 1 Mbit/s residential service has recently been released at a starting price of C$50
(US$31.50) a month.

Source: | SP-Planet, Crossing the digital divide at |http://www.isp-planet.com/fixed wirel ess/business/’2003/st.pierre.html |
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6.2.2 Publicinfrastructure model

Most rural communities, however, lack sufficient demand on their own to obtain sufficient investment from
potential users in the community to develop their own infrastructure or to entice commercial carriers to
deploy broadband infrastructure. Where demand aggregation strategies fail, public funding for the
development of the network is often the only recourse.

Demand-aggregation aside, some jurisdictions in Canada regard broadband infrastructure as an essentia
public utility and as such regard the deployment of such infrastructure as a government responsibility.
Broadband deployment initiatives in these areas rely principaly on public funding for the construction of
broadband infrastructure and, in some cases, public ownership of the network.

6.2.2.1 Public utility model

In this model, a governmenta or public sector body deploys a network for genera use by end users, by
service providers, or both. The public entity may or may not eventually provide commercial broadband
services by operating the network.

The Alberta SuperNet project is good example of an initiative that combines commercial ownership and
public ownership of a broadband network (see Box 10).

Although a number of other public-owned networks emulate the Alberta SuperNet model in providing lit
fibre to 1SPs, public-owned networks typically make a conscious effort to avoid moving into higher-layer
offerings, offering instead dark fibre in some instances. In its decision, a public-owned provider typicaly
examines market size and the type of likely market entrants to determine how elaborate its offering must be
to function effectively as afactor in lowering barriers to market entry. For example, Fredericton's municipal
corporation, e-Novations, manages a short-haul backbone provisioned over fibre, wireless, and some leased
circuits. At the same time, the Fredericton network does not provide Internet access over its backbone,
leaving that to competitive providers Hough its policy of providing non-discriminatory access to 1SPs and
applications service providers (ASPs).

6.2.2.2 Public sector network model

Adopting a similar strategy to that of condominium fibre builds, the public-sector network model typically
involves a convergence of disparate public-sector networks onto a common platform, in order to maximize
efficiencies of scale and of scope. In such a model, the public-sector network is used almost exclusively for
public-sector applications, including intra-governmental traffic, public access points, libraries, telemedicine,
distance education, and other public sector uses. As such, public-sector networks are not used to transit
general Internet traffic, functioning instead as very large WAN.

Box 10: The Alberta Super Net

Construction on the Alberta SuperNet began in 2001, with a completion date set for 2004. The SuperNet is both a
physical network, constructed from fibre and from some microwave links, and a logical network, providing
Internet backbone connectivity throughout the province. It will provide transport services connecting 422
communities across Alberta, including 4,700 schools, hospitals, and libraries.

The project is divided into two portions: a Base Area Network and an Extended Area Network. The project’s first
portion, the Base Area Network, reaches 27 larger communities where high-speed access is already present. It is
owned and operated by Bell West who has undertaken to spend C$102 (US$64.3) million on the build-out and is
contractually obligated to act as a provider of last resort to residents of any rural community in which no high-
speed provider emerges in the base rate area. The second portion, the Extended Area Network, reaches 395
communities in which high-speed access is limited. Unlike the Base Area Network, it is owned by the government
of Alberta, which invested C$193 (US$121.6) million in its deployment. Axia IP Ltd., a listed private sector
company, has been awarded the contract for the network's operation on a 10-year basis.

Accompanying the Extended Area Network's deployment to less-competitive and unserved communities are
severa rules designed to enhance the initiative's ability to accelerate rural broadband. First, open access "Meet-Me
Facilities' are placed in each of the Extended Area Network's 395 points of presence, at which Internet service
providers and other bandwidth users can purchase bandwidth from SuperNet. Second, pricing of this bandwidth is
"postalised” in that it is, identical throughout the province, whether in the smallest town or largest city.

Source: Alberta SuperNet at hittp://www.al bertasupernet.cal
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The Region of Peel's PSN (Public-Sector Network) is an example of this model, Deployed as a condominium
fibre build linking the Region of Pedl, City of Brampton, and City of Mississauga as partners, the PSN has
more than 14,000 route-kilometres laid along 250 kilometres, 85 per cent of it along electric utility poles.
The network's Acceptable Use Policy (AUP) forbids non-public-sector traffic, allowing PSN to provide
service to the various public sector organization within its jurisdiction, such as schools, hospitals, and
libraries, while steering clear of the private sector. One of the advantages of this arrangement is that, by not
competing with the energy utilities commercial network businesses, they were able to use these utilities
rights of way to assemble their network. Based on 125 sites now served by PSN fibre, and compared with
provisioning T-1sto every site, the estimated break-even time on the network investment was three years.

Other public-sector networks are less absol ute with regard to prohibiting non-public-sector Internet traffic. In
underserved and rural areas, public-sector networks may be able to do double duty as commodity broadband
infrastructure, since no other transport network may be present in such locations, and it is uneconomic to add
new facilities when existing facilities could support existing bandwidth demand. In its second report to the
Premier in April 2002, for example, the British Columbia Premier's Technology Council (PTC) opined that
"SPAN/BC, the provincial government's shared data and voice network, is the place to begin bridging the
digital divide for more than 200 communities without broadband access', further recommending that its
administrators find "ways to open up SPAN/BC to allow communities to take advantage of the government's
broadband infrastructure in those commurﬁies where the private sector is unlikely to provide high-speed
Internet access to citizens and businesses."*Following the PTC's lead, more public-sector networks may re-
examine their acceptable use policies in light of the goals set for broadband deployment to all Canadians by
2005.

Before concluding this section, it is important to note that infrastructure deployment initiatives involving
public ownership and service provision of broadband networks, at the community level or otherwise, have
been greeted with some concern by some commercial broadband providers. In particular, concerns have been
voiced over the numerous advantages enjoyed by public owned networks over commercial networks and
their effect of on fair competition. In addition to advantages in terms of land ownership, access to and control
of rights of way, public-owned networks also have access to public financial resources and have less
financial performance requirements imposed on them. The entry and operation of public-networks on such
advantageous terms run the risk of excluding any further commercial entry into the market.

To some extent, some of these concerns have been mitigated by government efforts to clearly highlight the
necessity and benefits of government intervention and to ensure transparency in the decision-making process
and implementation of public-owned network models. At the same time, actions by the CRTC, such as its
decisions concerning municipa rights of way, have reassured the market of its determination to ensure
regulatory parity between all market entrants.

6.3 Broadband applications and content

The Canadian government promotes the development of online content and applications through a number of
initiatives under “Connecting Canadians’ (see Annex 2). These have focused, inter alia, on the creation and
on-line distribution of Canadian specific content (e.g. Aboriginal Digita Collections, Canada's Digital
Collections, etc.), the development of applications and content for e-learning purposes (e.g. School Net,
LibraryNet, etc), and the provision of government services online (e.g. Canada Business Service Centres,
Canada Patent Database, €etc).

The promotion of e-commerce has also been a high priority of the Canadian Government with the
development of policies and legislation on key issues such as cryptography, consumer protection, tax
neutrality, privacy, e-signatures and public key infrastructure and standards. Government e-business services
have also been launched to provide resources to guide commercial organisations through the implementation
of e-business strategies (ebiz.enable) and to establish an e-marketplace to expose Canadian businesses with
domestic and globa e-market opportunities (sourceCAN).
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Table 6.2: Sdlected CANARIE funding programmes

Programme Total funding |Timeframe |Programme goal
Advanced Network To develop innovative applications for high
Applications, Services |C$8 (US$5) 29 Jun 1999 — |performance networks. To use high performance
and Technologies Million 31 Mar 2002 |networks to evaluate and test new modalities of
(ANAST) Program instruction, E-business and health delivery.
C$28 To encourage projects that will accelerate the
E-business (US$17.6) 1999-2004 development of advanced E-business applications
Million and services.
C3$6 (US$3.8) To support research and applications development in
E-content Million : 2001-2004 the area of interactive media, and stimulate the
development of advanced networked content.
To encourage research and devel opment projects
E-hedlth C$5 (US$3.2) |1999.2004 that will accelerate the adoption and implementation
Million of advanced tele-health applications and services
assisted by advanced networks.
E-learnin %égﬂ 6) 1999-2004 To encourage the devel opment and use of broadband
9 Million” networks in education and training.

Note: For acomplete list of CANARIE funded R&D projects, see http://www.canarie.ca/funding/index.html|
Source: CANARIE.

In the area of tele-health, the Office of Health and the Information Highway (OHIH) was created in 1997 as
Health Canada' s focal point for all matters concerning the use of ICTs in the health sector. Apart from its
policy responsibility, the OHIH also manages the Canada Health Infostructure Partnerships Program
(CHIPP), a two-year, C$80 (US$50.4) million, shared-cost incentive programme, aimed at supporting
collaboration, innovation, and renewa in health care delivery through the use of information and
communication technologies. Investing in model implementation projects in two strategic areas. teleheath
and electronic health records model projects, CHIPP projects have included remote screening for diabetic
complications for first nations in Alberta, telemedicine services for 47 Northern Ontario communities and
access to psychiatric Cﬁe using video-conferencing technology for rural and remote communities in Ontario
and British Columbia.

Beyond general online applications and content, the Canadian government aso activelyElsﬁpports and
initiates broadband specific application and content development through severa avenues.™- Principaly,
these include direct government involvement in R&D, often in partnership with the private sector (e.g. CRC
partnership projects), and indirect government support of R&D through the funding of private sector
development activities (e.g. CANARIE R&D Funding Programmes).

In its mission to accelerate Canada's advanced Internet development and use, CANARIE in particular has
occupied a central role alongside the CRC in the nationa effort to promote broadband application and
content development. Its numerous funding programmes have supported broadband application and content
development in the many areas including e-learning, e-health, e-business and e-health (see Table 6.2).

In the area of broadband applications and content development, government supported efforts have focused
on improving the delivery of public services such as health and education to communities, especialy those in
rural and remote areas. Although high-speed connections have already been in use to deliver a number of
public services to some of these communities for a number of years (see Box 11), further programmes have
been initiated to expand the range of public services applications that would benefit from delivery over
broadband networks.
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Box 11: High-speed satellite-based community servicesin Newfoundland and L abrador

Since 1998, a satellite-based, high-speed, fully meshed communication infrastructure has been deployed in
Newfoundland and Labrador to serve nine communities under the Remote Community Services Telecentre
(RCST) project. This multimedia communication infrastructure is used for medical consultations between nursesin
remote sites and medical staff at Memorial University in St. John's, for high-speed access to Internet and
government services, for bail hearings and for meetings by representatives of government and commercial
organizations who are separated by great distances. Use of these facilities has grown from 50 hours a month in the
early days of the service to over 1,400 hours a month today.

Source: National Broadband Task Force Report at Ipitp://broadband.gc.ca/Broadband-document/broadband.pdif|

6.3.1

e-Learning

Bolstered by the success of its established SchoolNet programme, the federal government has pursued the
development of e-Learning broadband applications in a continuing effort to promote ICT as a learning tool.
The following lists a selection of e-learning projects that have been supported by the Canadian government
through the CRC:

6.3.2

Focusing on the professional development of Canadian educators, LearnCanada is a holistic
initiative aimed a developing and evaluating broadband infrastructure, multi-media tools and
middleware for adult learning through virtual peer-learning communities and advanced tele-
mentoring. The projecings together diverse project partners that include school boards, the CRC
and private companies.®

Bringing together universities, music schools, private companies and the CRC, MusicGrid's
educational goal is to enable, expand and enrich music education programs in Canadian
communities, especially those in remote and rural areas. Collaborations are initiated through planned
clinics, masterclasses, and performances and small group video conferences which are shared with
al inter@ed partners via live webcast and asynchronous repository/server access to webcast
streams.

Managed by the CRC the objective of the VirtualClassroom project is to research, influence and
manage the migration from a traditional pedagogical learning environment to new collaborative
models of learning using multi-point collaborative work tools that provide IearnerSﬁ/ith the
opportunity to debate issues and participate in desktop collaborative work in near real-time.

e-Health

Supported by the CANARIE R&D funding programme, the OHIH CHIPP and various other provincial and
territoriad government initiatives, some of the broadband e-health projects that have been launched recently
include the following:

Supported by CHIPP funding and led by the Pembroke Genera Hospital, the Eastern Ontario Tele-
health Network will link 16 rural and community hospitals in Eastern Ontario with three advanced
medical ingtitutions in Ottawa. Medical imaging and clinical devices integrated in the high-speed
interactive network will permit specialist treatment to be brought to the community level.

A cooperative effort by Aliant Telecom, CANARIE and private hedth care providers, the Home
Tele-health Service Pilot Project will implement and evaluate a web-enabled home tele-health
service that allows remote nursing visits and vital sign monitoring using interactive video, audio and
data transmission over high speed broadband, IP networks.

The Tele-health Saskatchewan project plans to upgrade and expand existing tele-health infrastructure
and services through the eventual use of Saskatchewan's CommunityNet in order to deliver
advanced tele-health services such as the quick transmission of X-ray images from isolated health
centres to specialists at major Saskatoon hospitals and remote consulting between rural and remote
care providers with distant medical specialists. Rural health providers will also be able to use the
network to pursue continuing education opportunities. The project brings together, among others, the
provincial health ministry, six health districts, hospitals as well as the telecommunications carrier
Sasktel.
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6.3.3 Others

A significant number of broadband specific content initiatives have also been launched in the area of e
commerce and e-content. For example, to encourage the delivery of Canadian Content and Culture in a
Broadband environment, CANARIE and the Department of Canadian Heritage have jointly launched the
Applied Research in Interactive Media (ARIM) Program. Funding amounting to C$6 (US$3.8) million from
this program will support projects consisting of research and development of broadband technologies and
tools that facilitate the creation and use of broand content, or projects that perform research to address
existing barriers to accessing broadband conten 8l

Although initiatives to spur broadband application and content development are concentrated at the federa
and provincial government level, it is nevertheless worthwhile to highlight the fact that development
activities have also been pursued by other jurisdictions, especialy at the community and municipa level.
Community websites and tourism portals employing interactive elements and substantial graphics have
consistently been developed al ongside the deployment of broadband infrastructure in their communities.

7 Conclusion

To acertain extent, the factors that have contributed to Canada' s high ranking in broadband penetration are
very similar to those of other countries in the top ranks. It is a wealthy country with a highly educated
population and, despite its vastness, the main bulk of its population is concentrated in large metropolitan
cities located within a 5,000 km-long strip of land about 300 km deep along the Canada-US border. Beyond
these factors, however, Canada benefits from a unique combination of strengths that have allowed it to push
past countries in similar circumstances. These include in particular, its competitive and innovative broadband
market and its wide diversity of broadband promotion activities that leverage off all segments of Canadian
society: the government, industry, academic institutions, communities and civil society.

In the broadband marketplace, competition is keen with lower prices and wider service offerings to show for
it. A strong history of innovation in aliberalised market that is effectively regulated have made the Canadian
broadband market one of the most advanced and competitive in the world. However, the broadband market
continues to be heavily dominated by telco and cable incumbents using mainly copper plant to deliver their
services. In the long run, a self-serving continued reliance on such legacy infrastructure might act as a brake
on the adoption of higher capacity applications and content that will arise in the future. Nevertheless,
promise can still be seen in market with the emergence of higher-speed broadband access technology in the
form of fibre and fixed wireless. Although relatively new in the residentia broadband market, their
deployment isincreasing in areas where legacy infrastructure has never been deployed.

Canadd s regulatory framework has been vaunted as a model regime particularly conducive to the growth of
facilities-based competition in broadband access. Liberal market entry requirements, regulatory forbearance
and mandatory open access have been highlighted as key factors behind the high level of competition in
broadband markets. Nevertheless, certain concerns still remain: Canadd s foreign investment restrictions are
currently undergoing review while the CRTC's efforts in maintaining a level playing field have been
challenged by the entry of public-sector broadband providers into the market and their accompanying
advantages.

Canadd' s largest chalenge, however, is its effort to connect the large number of unserved communities
located in rural and remote areas. Here, the initiatives taken to extend broadband to these communities have
been profoundly influenced by the country’s social diversity which has resulted in the introduction of awide
range of initiatives involving, to different degrees, governments at al levels, communities, public-private
partnerships and not-for-profit organisations. In particular, Canada has leveraged off the high level of
grassroots based activism in many communities to pull together the resources to deploy broadband
infrastructure. Although it may be too early to tell, the growing number of success stories surrounding
community-based initiatives may indicate that for some, this could be an ideal model to follow
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Annex 1. Major market participants

1 Telecommunications Carriers
BCE Group of Companies

BCE Inc. (BCE) is the largest telecommunications holding company in Canada. BCE is organized around
several core operating segments, the most significant of which is the Bell Canada segment or Bell Canada
Holdings Inc. (BCH). BCH owns Bell Canada, the largest incumbent carrier in Canada. Bell Canadas
subsidiaries include Bell Mobility and Bell Nexxia Inc., among others, as well as two additiona large
incumbent carriers, Northwestel and Télébec. BCH also holds an interest in Manitoba Telecom Services Inc.
(MTS) as well as ajoint interest with MTS in Bell West Inc. (formerly Bell Intrigna). Also included within
the Bell Canada segment is Aliant Inc., in which BCE holds a controlling interest, and Bell ExpressVu (a
direct to home satellite service provider).

In addition to Bell Canada, BCE aso includes four other major business segments: BCE Emergis (a
business-to-business e-commerce infrastructure provider), BCE Ventures (which includes satellite service
provider, Telesat Canada, along with other subsidiaries involved in international communications and
information technology services), BCE Teleglobe (which includes global communications and e-commerce
service provider Teleglobe Inc.) and Bell Globemedia (which includes the television operations of CTV Inc.
and the Globe and Mail newspaper).

BCH, including Bell Canada and its subsidiaries, accounts for the vast mgority of BCE's
telecommunications activities. Those companies provide a wide range of telecommunications services,
including wireline local and long distance voice and data services, high-speed Internet access, |1P-broadband
services and e-business solutions. In addition, through Bell Mability, Bell Canada provides wireless voice,
data and Internet access services. Bell Canada provides services primarily in Ontario and Quebec and,
through its wholly-owned subsidiaries or affiliates, in most other parts of the country as well. Bell Canada
also provides a range of wireline and wireless telecommunications services "out-of-territory" in Alberta and
British Columbiathrough Bell West (formerly through Bell Nexxiaand Bell Intrigna) and Bell Mobility.

TELUS Group of Companies(TELUS)

TELUS isthe second largest telecommunications company in Canada. TELUS is the incumbent carrier in the
provinces of Alberta, British Columbia and a portion of Quebec. TELUS was formed in 1999 through the
merger of BC TELECOM Inc. and TELUS Corporation, two western-based incumbent carriers. TELUS
subsequently acquired eastern Quebec-based large incumbent carrier TELUS Québec (formerly Québec-
Téléphone) and national wireless service provider Clearnet Communications Inc.(Clearnet).

TELUS provides a full range of local, long distance, data, Internet and other services to residence and
business customers in Alberta, British Columbia and eastern Quebec. In addition, TELUS offers voice, data
and | P services to business customers outside of its home operating territory. With the acquisition of Clearnet
and roaming/resale agreements in place with eastern Bell Wireless Alliance companies, TELUS provides
wireless services on a national basis. TELUS aso expanded its data and |P capabilities and coverage through
the acquisition of PSINet Canadain 2001.

Aliant Telecom Inc. (Aliant Telecom)

Aliant Telecom is the incumbent carrier serving the provinces of New Brunswick, Prince Edward Island,
Nova Scotia and Newfoundland. In early 2001, Aliant Telecom was formed through the amalgamation of the
four formerly separate incumbent carriers serving the Atlantic provinces. BCE Inc. owns a controlling
interest in Aliant Inc., Aliant Telecom's parent company. Aliant Telecom provides wireline local, long
distance, data and Internet services as well as wireless voice and data services throughout the Atlantic
provinces. Within the same operating territory, a number of affiliates provide information technology,
remote communications and advanced communications services.

Manitoba Telecom ServicesInc. (MTS)

MTS is the incumbent carrier in the province of Manitoba. It provides a full range of wireline local access,
long distance and data services as well as wireless, e-commerce and broadband services such as high-speed
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Internet access. MTS aso provides local and long distance voice, data and IP services to business customers
in Alberta and British Columbiajointly with Bell Canada through Bell West (formerly Bell Intrigna).

Saskatchewan Telecommunications (SaskTel)

SaskTel is the incumbent carrier in the province of Saskatchewan. Unlike the other large incumbents,
SaskTd is acrown corporation of the province of Saskatchewan. SaskTel provides local, long distance, data
and Internet services as the incumbent carrier in the province of Saskatchewan. SaskTel also provides
wireless servicesin its territory.

AT&T Canadalnc. (AT& T Canada)

In 2001, AT&T Canada was the largest competitive wireline carrier in Canada. Its operating subsidiaries
included AT& T Canada Corp. and AT& T Canada Corp.'s wholly-owned subsidiary, AT& T Canada Telecom
Services Company.AT& T Canada provides business customers with local, long distance, data, Internet and
other telecom services throughout most of Canada. The company is capable of serving roughly 85 per cent of
the Canadian business telecommunications market. While AT& T Canada is a facilities-based carrier, it still
relies heavily on carrier services purchased from the large incumbent carriers.

Call-Net EnterprisesLtd. (Call-Net)

In 2001, Call-Net was the second largest competitive wireline carrier in Canada. Cadll-Net provides
telecommunications services primarily through its wholly-owned subsidiary, Sprint Canada Inc. Call-Net
provides local, long distance, data and Internet services to businesses, residential customers, governments
and other telecommunications carriers. Call-Net providesloca service to residence customersin a number of
metropolitan areas across the country through the use of unbundled local loops purchased from large
incumbent carriers.

GT Group Telecom Inc. (Group Telecom)

In 2001, Group Telecom was the third largest national facilities-based wireline competitor in Canada. Group
Telecom provides business customers with voice, data, Internet and other telecommunications services. It
also provides wholesal e services to other telecommunications service providers.

Microcell TelecommunicationsInc. (Microcell)

Microcell is a national wireless carrier that provides PCS and wireless Internet services. Microcell's Internet
business segment consisted of two additional subsidiaries Inukshuk Internet Inc., which is licensed to deploy
a cross-Canada high-speed fixed wireless IP-based access network, and Microcell i5 Inc., which develops
wireless Internet services.

L ook CommunicationsInc. (L ook)

Look owns and operates awireless Multipoint Distribution System (MDS) network. Its network reach covers
areas in Ontario and Quebec, including the major metropolitan markets of Toronto, Montreal, Hamilton,
Quebec City and Ottawa. Significant shareholders in the company include Telesystem Ltd. and BCE Inc..
Look provides a range of communications services, including wireless digital television distribution, dial-up
and high-speed Internet access and Web-related services including Web hosting to residentia and business
customers. Look provides dial-up Internet access servicesin western Canada using leased facilities.

Futureway Communications Inc. (Futureway)

Futureway is afacilities-based provider of voice, data, video and high-speed Internet services to business and
residential customers in the Greater Toronto Area (GTA). In the residential market, it has focused on new
housing developments and the installation of high-speed fibre links to customers homes. In 2001, Futureway
acquired the Toronto area high-speed Internet access infrastructure and broadband digital network of
Mississauga-based C1 Communications.

2 Cable Providers
Rogers CommunicationsInc. (Rogers)

The Rogers group of companies covers a diverse range of interests. It includes wholly owned subsidiary
Rogers Cable, the country's largest cable provider, which serves cable customers concentrated primarily in
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Southern Ontario and the Atlantic provinces. Rogers Cable provides cable television, digital TV, high-speed
Internet access and, through Rogers Video, operates the country's largest domestically owned chain of video
stores.

Shaw Communications Inc. (Shaw)

Shaw is a diversified company with its primary activity being the provision of cable services. In addition, it
provides high-speed Internet, DTH, satellite and business telecommunications services and, through its
subsidiary, Corus Entertainment, it either owns or holds interests in specialty television, radio and television
broadcasting services. Shaw is currently the second largest cable television company in Canada. Shaw
provides high-speed Internet access servicesto residential and small business subscribers.

Quebecor Inc. (Quebecor)/L e Groupe Vidéotron ltée (Vidéotron)

Vidéotron is now a subsidiary of Quebecor Media Inc., a diversified company involved in cable television;
Internet access, newspaper, magazine and book publishing; broadcasting; business telecommunications;
Internet portals and content; Web integration and technology; and the distribution and retailing of cultural
products. Quebecor's largest subsidiary, Quebecor World Inc, is involved in Canadian and world-wide
commercia printing activities. Vidéotron is the largest cable operator in Quebec and the third-largest in
Canada. It provides analog and interactive digital cable television service and both high-speed and dia-up
Internet access services.

While Vidéotron had conducted cable telephony trials in the past, following the acquisition of Vidéotron by
Quebecor, a number of rationalization measures were implemented, including cancellation of Vidéotron's IP
telephony project. Another subsidiary of the Vidéotron group of companies, Vidéotron Télécom Itée (VTL),
provides business telecommunications services in Québec. In early 2001, VTL management carried out a
major restructuring plan that re-focused the company on offering high-speed telecommunications services,
voice services, Internet access services and Web hosting-based services to large business users and
telecommunications carriers.

Cogeco Inc. (Cogeco)

Cogeco provides cable television as well as high-speed Internet access services in Ontario and Quebec
through its mgjority-owned subsidiary, Cogeco Cable. In addition, it either owns or has interests in radio and
television broadcasting and digital speciaty channels, primarily through its wholly-owned subsidiary,
Cogeco Radio-Télévision Inc. service on its larger systems in Ontario and Quebec and aso offers
conventional speed telephone modem service. Cogeco Cable also provides customized high-speed Internet
access to business customers, as well as other telecommunications services, such as dedicated Internet access
gateway services, dedicated transmission circuits for data and voice traffic and high capacity fibre-optic
links, to business and institutional customers.

EastLink

Bragg Communications Incorporated (Bragg) is a Halifax-based holding company whose primary businessis
cable television. EastLink, operated by Bragg, serves communities in Nova Scotia, New Brunswick and
Prince Edward Island. In addition to cable television services, EastLink also provides high-speed Internet
access and cable telephony services, among other services.

EastLink is the first cable service provider in Canada to provide local telephone service over its cable
network. It launched the service in late 1999 in Nova Scotia. To provide the service, EastLink has deployed
an end-to-end "circuit-switched" rather than IP-based cable telephony network platform. While service
coverage area is still expanding, telephone service is currently available in the Halifax, Bridgewater, New
Glasgow, Liverpool, Truro and Charlottetown areas, among others. As a result, EastLink is able to offer
customers, in areas where the service is available, a bundled package of local and long distance voice,
optional calling features, basic cable, digital cable and high-speed Internet access. In addition, EastLink
provides bundled and stand-alone voice and Internet solutions to home offices and small-to-medium size
businesses over afully digital network.

41



3 Utility Telcos
Hydro One Telecom Inc. (Hydro One Telecom)

Hydro One Telecom is one of six wholly-owned subsidiaries of Hydro One Inc. (Hydro One), whose
principal activity is the transmission and distribution of electricity in Ontario. Hydro One owns and operates
the eectrical transmission and distribution network that was formerly part of the provincialy-owned
electrical utility, Ontario Hydro. Hydro One Telecom provides dark and lit fibre-optic capacity to
telecommunications carriers and commercial customers with broadband network requirements. It also
provides co-location space on its microwave towers to wireless service providers. Its primary business,
therefore, is one of a "carrier's carrier”, utilizing existing assets of Hydro One Networks as well as newly
constructed facilities.

Hydro One Telecom also provides local transport, optical telecommunications (dark fibre and optica
wavelength services), local area network (LAN) extension, private line, tower leasing, bulk Internet
connectivity and managed network services. It offers services to business customers, interested in leasing
fibre or purchasing fibre (e.g., IRUS), as well as to competitive carriers, |SPs, government and large private
network owners. Hydro One Telecom aso partners with local utilities to provide telecommunications
Sservices.

Toronto Hydro Telecom Inc. (Toronto Hydro Telecom)

In July 1999, Toronto Hydro Corporation was incorporated with the City of Toronto as its sole sharehol der.
Toronto Hydro Corporation operates four wholly owned affiliates that carry on the businesses of electricity
distribution, retail energy sales and services, telecommunications and street lighting.

One of these affiliates, Toronto Hydro Telecom, is a provider of dark fibre and a comprehensive suite of data
communication services to telecom carriers and large businesses and institutions located in the City of
Toronto. The company also offers private line services, metro LAN (Ethernet access), dedicated Internet
access and data centre co-location solutions.
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Annex 2: Connecting Canadians

Launched in 1998, Connecting Canadians is the federal government's vision and plan to make Canada the
most connected country in the world. The following lists some of the key initiatives that make up its six
pillars:

1 Canada On-line
Community Access Programme (CAP)

Established in 1995, CAP is a key component of the federal government's Connecting Canadians initiative,
providing the residents of rural, remote, and urban communities across Canada affordable access to the
Internet through community access points like schools, libraries and community centres which also provide
computer support and training. The Community Access Program is a partnership between governments, the
private sector, and community organizations. At present, 8,800 affordable Internet access sites have been
established or approved.

Canada’ s SchoolNet

Canadds SchoolNet encourages the integration of information technology in learning to help students
acquire skills in Internet research and communication. Originally aimed at connecting all of Canada's
schools to the Internet, it has now shifted its focus to extend connectivity to the classrooms. As of May 2000,
there were half a million connected computers in Canadian schools. The SchoolNet Web site offers users
more than 1000 learning services and resources, including training and research tools.

CanConnect

CanConnect is a nationa partnership movement to encourage individuals and organizations to work to
ensure that Canada's youth are given adequate opportunity to acquire and demonstrate information and
communications technology (ICT) skills. The CanConnect national Web site provides access to an on-line
inventory of ICT activities, "how-t0" materials and networking opportunities allowing businesses to donate
surplus computers, parents to help teachers with technology skills development and classroom activities, etc.

Computersfor Schools

As part of Canada's SchoolNet, Computers for Schools (CFS) provides Canada's schools and libraries with
surplus computers and software donated by governments and the private sector.

LibraryNet

LibraryNet promotes Canada's libraries as public access sites and encourages the use of the Internet in public
libraries for community development, distance education and the delivery of information and government
Services.

SkillNet.ca
SkillNet.cais a one-stop shopping site for jobs and career-related information,

2 Smart Communities

Smart Communities Demonstration Projects are the central focus of the Smart Communities program.
Selected through a nationwide competition, exemplary communities (one in each province, one in the North
and one in an Aborigina community) are selected to become centres of expertise in the integration of
information and communication technologies. They will also act as "learning laboratories’ in which the
innovative use of these technologiesin community life and enterprise will be tested.

The Smart Communities Tool Kit and Skills Development Program will build on the proven experiences
of the Demonstration Projects by providing on-line and in-person training, as well as educationa and
business development tools designed to help other communities plan, manage and monitor their initiative
over time.
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3 Canadian Content On-line
Aboriginal Digital Collections

ADC will provides financial contributions to Aboriginal Canadian individuals, associations, businesses,
partnerships and institutions to hire teams of Aboriginal youth, aged 15 to 30, to digitize text, images, and
audio and video material for display on the Internet. The material will range from information on Aborigina
business opportunities to contemporary issues, such as the preservation of languages and culture.

Canada’s Digital Callections

Canadds Digital Collections awards contracts to Canadian firms, associations, institutions, museums,
libraries, archives, educational institutions and other organizations to hire teams of young people to digitise
text, images, and audio and video material, and incorporate it in attractive Web sites for display on
School Net.

Francommunautés virtuelles

The program supports projects by Canadas Francophone and Acadian communities such as creating
applications, services and content in French on the Internet, promoting networking among Francophone
communitiesin Canada, and stimulating the growth of the French-Canadian multimediaindustry.

SchoolNet Multimedia L ear nwar e and Public Access Applications Program

The program is an initiative of Canadas SchoolNet that matches the investments of partners who produce
commercia online learnware and public access applications. One-half of these fundsis directed at enhancing
product development by small and medium-sized enterprises.

4 Electronic Commerce

In collaboration with the provinces, territories, private sector and other stakeholders, the federal government
released Canada's Electronic Commerce Strategy in September 1998. This framework focuses on building
trust, clarifying rules and providing access to the Internet. The Government of Canada is delivering on a
policy framework of seven "firsts': a technology-neutral taxation regime, a policy on cryptography,
legislation governing the protection of persona information, a legal framework for digital signatures and
electronic documents, guidelines for consumer protection, a Canadian electronic commerce standards
roadmap, and a policy framework for the Government of Canada's public key infrastructure.

5 Government On-line
Canadian Customer I nformation Gateway

The Canadian Consumer Information Gateway provides Canadians with a single reliable source of consumer
information from the federal government and its agencies. It is an online porta that gives convenient access
to comprehensive consumer information on topics such as health, housing, food and money, as well as
details on product warnings, recalls and scams.

Canadian Technology Networ k

The Canadian Technology Network (CTN) provides integrated access to information and services relevant to
small and medium-sized enterprises using technology. It delivers its services through a cross-country
network of member organizations and advisors who are known for their technology and business
competence. These advisors are linked together to deliver advice or expertise to meet the needs of small and
medium-sized enterprises (SMES).

ExportSour ce

ExportSource is a virtual export office that allows to companies harness trade information within a single
Web site which contains information on items such as government procedures, foreign markets, trade
statistics, export financing and the logistics of product delivery.

GeoConnections

GeoConnectionsis a national initiative to provide Canadians with geospatial information over the Internet.
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Service Canada

Service Canada is an integrated, government-wide approach to delivering Government of Canada services to
Canadians. It offers one-stop access to government services through in-person access centres, telephone
service centres, and over the Internet.

6 Connecting Canadato the World
NetCorps Canada I nternational

NetCorps offers young Canadians between the ages of 19 and 30 the opportunity to participate in exciting
information and communications technology internships in developing countries, placing over 1,000 young
peoplein Latin America, Asia, Central and Eastern Europe, and Africa by March.

The Office of International Partnerships (OIP)

OIP provides a single point of access to showcase the best of Canada's information and communications
technology skills and products for any country or foreign organization seeking to build their own electronic
learning network.
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