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Executive Summary

This is the firgt of five annud reports to the Governor in Council with respect to the status of
competition in Canadian telecommunications markets and on the deployment and accessibility of
advanced telecommunications infrastructure and services.

Tdecommunications sarvices play an increasingly important role in the Canadian economy. In
2000, industry gross revenues were gpproximately $28.7 hillion and have been growing a an
average rate of 9% per year since 1996.

In recent years, the telecommunications industry has undergone a profound transformation
characterized by, among other things, increasing competition, the consolidation of companies,
price wars, and the introduction, growth and bundling of products and services. Recently, the
industry has been affected by the downturn in financid markets. Numerous companies have
entered and exited the market and competitors, as awhole, continue to report net |0sses.

Some markets, such as business long distance, data, Internet, mobile, termina equipment (eg.
telephones) and international, are sgnificantly more competitive than other markets.  For
example, in 2000:

competitors captured 49% of business long distance minutes (46% of revenues);
internationa minutes were split gpproximately 50/50 between incumbent telephone
companies and competitors;

competitors accounted for 30% of data revenues, and

Internet subscribers were served by non-incumbent carriers (41%), incumbent
telephone companies (32%), large cable companies (19%) and others (8%).

Certain markets are not as competitive. For example, in 2000, the incumbents had over 80%
of resdentia long distance minutes (73% of revenues). Aswadll, in the loca services market, the
incumbents had 96% of totd locd lines in 2000. This market was opened to competition in
1997 and, to date, competition has primarily been in the urban business market.

Competitors continue to rely largely on the incumbents' facilities and services in order to serve
their customers. A key to facilities-based competition is the resolution of access issues related
to municipa rights-of-way, support structures and multi-unit buildings. These issues are
currently being addressed by the Commission and some matters are before the Courts.



Compstition has led to greater choice of products, services and suppliers in both the business
and residentid markets. Customers, both business and residentia, have seen sgnificant price
decreases for most services, including long distance, Internet, data, mobile and internationd.
On the other hand, local residentid rates have increased. However, depending on long distance
usage, customers, whether business, resdentia, urban or rural, could have redlized sgnificant
savings in combined long distance and basic local charges.

Canadian cable and tedlecommunications companies have made consderable investments in
broadband infrastructure over the last several years.  Approximately three-quarters of
Canadians live in communities where high-speed services are provided by such companies. On
a per capita basis, Canada is ahead of dl other G8 countries in terms of subscription to high
Speed services.

However, continued efforts and expenditures will need to be made. Approximatdy sx million
Canadians live in communities that do not have access to high-speed service. Absent programs
or incentives to encourage investment in advanced tedecommunications infrastructure, access to
high-speed service may not be provided to al unserved communities by 2004.
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1. Introduction

1.1 Order in Council P.C. 2000-1053

This report is made in response to the Governor in Council direction to the CRTC issued on
June 26, 2000, pursuant to Section 14 of the Tdecommunications Act. Thisdirection:

“(a) requires the Commission to submit, once in each year for the next five years, a
report to the Governor in Council on the dtatus of competition in Canadian
telecommunications markets and on the deployment and accessibility of advanced
telecommunications infrastructure and services in urban and rurd aress in dl regions of
Canada,

(b) requiresthat the report include

(i) an examination of promisng means for accderating private sector investment in
rurd broadband infragtructure, such as initiatives to aggregate loca demand for
advanced telecommunications services, and

(i) relevant data and andyses, and

(c) specifies that the firgt report be submitted to the Governor in Council no later than
September 28, 2001."*

1.2 CRTC Monitoring Plan

Industry monitoring is a core activity of regulators, especidly snce the introduction of
competition and further deregulation. Monitoring plays arole in making, vaidating and tracking
the effects of regulatory decisons. Aswadll, it provides the ability to assess competition and the
deployment of advanced networks.

The CRTC Action Plan 2000-2003 sets out, as one of its activities, the monitoring of the
Canadian tdlecommunications indugtry in order to determine more effectively @) the date of
competition, b) the effect of competition on servicesto consumers, and c) the service providers
compliance with legal and regulatory requirements. This report was prepared coincident with
the implementation of the CRTC's Monitoring Plan.

 Order in Council P.C. 2000-1053, June 26, 2000.



In order to determine the information needed for monitoring, the Commission initiated a process
(Monitoring the Canadian Telecommunications Industry, Public Notice CRTC 2000-175,
15 December 2000), which included: (1) development of a background report? (2)
consultation with industry, consumer groups and other interested parties® and (3) a survey of
sarvice providers to collect information to support anayses concerning the state of competition
in telecom markets and the deployment of advanced infrastructure (CRTC Industry Survey —
2001).

The Commission would like to acknowledge and thank al those who took part in this process.
In paticular, the Commisson would like to acknowledge those service providers who
responded to the CRTC survey, which provided the information necessary to prepare much of
this report.

1.3 Report scope and outline

This report is based on the responses to the CRTC Industry Survey — 2001, as well as other
sources including Statigtics Canada, Industry Canada, company financid reports, and
information previoudy filed with the CRTC. Lemay-Yaes Associaes Inc. assgted in the
development of this report.

The CRTC was &ble to obtain a sgnificant amount of relevant information which has hdped it to
produce this report. However, certain information was not provided, was not available
(denoted as n/a) or was not comparable. In addition, service coverage shown in the maps and
tables may be somewhat over/understated due to the limitations of the survey. However,
despite these limitations, the information presented in this report provides a meaningful depiction
of the state of competition in the Canadian teecommunications markets.

In the devdopment of future reports, the monitoring mechanisms and data collection will
continue to be refined. For ingtance, the Commission intends to obtain more disaggregated
information, such as a breakdown of data between smal, medium and large business customers.

This Report is arranged as follows:
Section 2 provides a summary of magor regulaiory milestones in the development of

competition, recent and ongoing developments in the industry, and an overview of the sze
of the telecommunications indudtry;

2 “Monitoring the Canadian Telecommunications Industry - Background Report”, Lemay-Y ates Associates
Inc., Initial Version—March 2001, Final Version - May 2001.
® Public consultation was held in Hull, Quebec on April 18, 2001.



Section 3 presents a number of the mgor players in the Canadian telecommunications
industry, where they operate and the services they provide;

Section 4 provides the status of competition in each of the mgor market segments, including
long distance, locd, data and private line, Internet, mobile, internationa, payphone, satelite
and termina equipment;

Section 5 examines the impact of competition on customers and in particular the pricing
changes of telecommunications services, both business and resdentid; and

Section 6 reviews the datus of broadband infrastructure deployment in Canada and
consders the potentid for the development of advanced infrastructure in rura and remote

areas.

A glossary of terms and acronyms used in this report is found in Appendix 1.



2. Overview of Telecommunications Industry and Regulation
2.1 The CRTC and competition

As the nationd tdlecommunications regulator, the CRTC has a vita role with respect to
competition in Canadian telecommunications markets. Exercisng its datutory powers both
under predecessor legidation and the Telecommunications Act,* over the years the CRTC has,
gradudly and in an orderly manner, opened up monopoly-based markets to competition. In
addition to setting the terms and conditions necessary to permit sustainable compstition to
evolve, the CRTC protects againgt anti-competitive behavior. When satisfied that particular
markets are sufficiently competitive, the CRTC loosens its oversight through deregulation.

The CRTC's underlying gpproach to opening up various market segments to competition is to
weigh the potentid advantages and disadvantages, and baance farly the often conflicting
interests of dl concerned, including incumbents, competitors and customers. The following
provides a brief summary of the most sgnificant regulatory milestones in each of the various
market segments.

The Data and Private Line service markets were the first telecommunications markets opened
to competition. In 1979, the CRTC alowed the interconnection of private line data circuits
between CNCP Teecommunications and Bell Canada. In 1997, the Commission deregulated
high-speed interexchange private line services provided by the incumbent loca exchange
cariers (ILECs) connecting certain mgor urban centres.  Since then, the Commission has
further deregulated data and private line service markets.

In 1982, the CRTC dlowed customers to purchase their own Terminal Equipment
(telephones).

In 1984, the Commission set the terms and conditions for Wireless service providers to
interconnect to the incumbent telephone companies networks.

In 1994, the CRTC deregulated both the Terminal Equipment and the Wir eless markets, as
they were sufficiently competitive.

* Enacted in 1993, the Telecommunications Act for the first time authorized the Commission to deregul ate
services and provided more explicit powers to address other competition issues.




Competition in the L ong Distance market began on aresde basisin 1987, with the rules being
liberdized in 1990. While facilities-based competition was permitted in 1992, true competition
did not commence until 1994 when the incumbents were required to modify their networks to
alow customers to make long distance calls without dialing extra digits (Equa ease of Access).
In 1998, the CRTC conddered that the long distance market was sufficiently competitive and
ceased regulating the incumbents retail rates.

The framework for facilities-based compstition in the L ocal services market was established in
1997. In the following year the incumbents, as required by the CRTC, began to modify their
networks to alow customers to switch service providers without changing telephone numbers
(Local Number Portability).

In 1997, the Commission first deregulated the retall | nternet services provided by the ILECs.
In 1998, the CRTC deregulated these and other telecommunications services provided by the
cable companies. However, the CRTC required that the ILECs and cable companies make
available the underlying high-speed access capability to independent Internet service providers.

The CRTC firg dlowed the resale of International services in 1991 and permitted facilities-
based competition in 1998. The Commisson no longer regulates Teleglobe' s services.

In 1998, the Pay Telephone services market was opened to competition. New entrants were
required to adhere to a series of consumer safeguards while incumbents were required to put in
place access tariffs and service agreements.

In implementing its competitive frameworks, the Commisson has adopted new processes,
wherever possible, to expedite the resolution of competitive issues. For example, the CRTC
Interconnection Steering Committee (CISC) process provides a forum for interested parties,
with the assgance of CRTC daff, to resolve Locd Competition implementation issues of a
technological, operationd or administrative nature. The CISC process has also been used for
other maiters, such as implementation of the new contribution regime, number adminisgtration
and third-party Internet access to cable company facilities.

CRTC gaff dso assds in resolving carrier disputes, which avoids the need for formdl
Commission proceedings. In cases where a CRTC determination is ultimately required, this
type of informal process endbles the issues in dispute to be more narrowly defined and
provides a means to obtain better information to be able to make a determination.

In addition to the above, the CRTC has issued severd rulings (the most important ones are
outlined below) in recent months that support the development of competition in the Canadian
telecommunications industry. The data in this report does not generdly reflect the impact of
these recent decisions.



Effective 1 January 2001, the mechanism for the collection of contribution, which subsdizes the
high cost of loca service in rurd and remote areas, was changed from a per-minute regime to
one based on revenues. Previoudy, only long distance service providers paid contribution. The
new mechanism is more competitively fair and equitable because now contribution is collected
from dl types of telecommunications service providers.

Unbundled loop rates paid by competitive locad exchange carriers (CLECs) to provide local
services were reduced on average by up to 39% in early 2001.

The Direct Connection (DC) rates were reduced for al mgor ILECs (except SaskTe) from
$0.007 to $0.003 per minute in March 2000. SaskTel's DC rate was reduced to $0.005 per
minute in December 2000. This lowered the cost that long distance service providers pay the
Locd Exchange Carriers (ILECs and CLECS) to originate and terminate their long distance
cdlsto and from the local network.

Co-location rules were, and continue to be, liberaized in 2001. The firg of these changes had
been to dlow compstitors to have unsegregated space in ILECs Central Offices as well as not
requiring them to be escorted to their facilities.

Locad competitors will continue to be able to obtain critical inputs such as unbundled loops at
regulated cost-based rates until the Commission determines that there is sufficient facilities-
based local competition.

Co-location and ILEC unbundled loops were made available in October 2000 to resdlers that
offer broadband and other data access services.

The Commission determined the terms and conditions for access by Ledcor Industries and its
affiliates to municipa rights-of-way in Vancouver. The matter is currently before the Federd
Court of Apped.



2.2 Volatility in the telecommunications services industry

In recent years, the tdecommunications industry in Canada has undergone a profound
transformation. This transformation has been characterised by:

opening markets to competition and increasing industry deregulation;

the entry and exit of numerous companiesin the long distance and loca services markets,
the break-up of the nationd aliance of incumbent carriers (Stentor);

the entry of incumbent carriers, as compstitors, into the operating territories of other
incumbents;

the consolidation of industry players,

price warsin long distance, mobile and internet markets;

advances in technologies, and

introduction, growth and bundling of products and services.

Similar trends are affecting the telecommunications industry worldwide. More recently, the
telecommunications industry has been affected by the downturn in financial markets.

2.3 Telecommunications services in the economy

Tdecommunications services play an increasingly important role in the Canadian economy. In
1995, telecommunications services revenues represented 2% of gross domestic product. This
grew to approximately 3% by 2000 - a 50% increase.”

In 1999, companies in the telecommunications services industry invested over $7.6 hillior in
capital equipment and assets, and employed over 95,000 people.’

Industry gross revenues have been growing at a rate of 9% per year from $20.5 billion in 1996
to $28.7 hillion in 2000.

> “Telecommunications Servicesin Canada, An Industry Overview, 1999-2000, Industry Canada, 2001. Figure
for 2000 was estimated using information from Statistics Canada.

® All dollar figures in this report are Canadian nominal dollars (i.e. non-adjusted for inflation), unless
indicated otherwise.

" Source: Financial reports of companies. Incumbents include Bell Canada, TELUS, Aliant, MTS, SaskTel,
and Teleglobe. Competitors include AT&T Canada, Call-Net, GT Group, Rogers AT&T, Clearnet and
Microcell.



Wirdine loca, long distance, data and Internet service revenues, representing over 75% of
industry revenues in 2000, have been growing, on average, a 7% per year while mobile
sarvices (excluding satellite) have grown at 20% per year.?

Table2.1
Industry gross revenues — 1996 to 2000°
$ billions 1996 1997 1998 1999 2000] CAGR
Wireline 17.9 19.9 20.7 21.9 233 7%
Mobile 2.6 3.2 3.8 4.6 5.4 20%
Total 20.5 23.1 24.5 26.5 28.7] 9%

The more ragpid growth in mobile revenues as compared to wireline revenues is illustrated
graphicdly in the figure below.

Figure2.1
Evolution of gross revenues (1996 = 100)
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® Estimated by Lemay-Y ates Associates Inc. Wireline figures are based on reported results of carriers and
include inter-carrier payments, i.e. payments made from one telecom service provider to another. Wireline
figures also include Internet and data revenues of telecommunications carriers and major cable companies.
Mobile figures for 1996 to 1999 are from Statistics Canada. Figures for 2000 were estimated using company
reports.

° Percentages are stated as Cumulative Annual Growth Rate (CAGR).



The following table illustrates that the data and Internet markets are the fastest growing market

segments.™®

Segmented telecom industry revenues

$ billions 1999 2000
Long distance voice 8.5 7.8
Local and access 9.0 9.6
Data (excluding Internet) 3.6 4.6
Internet 0.8 1.3
Mobile (excluding satellite) 4.6 5.4
Total industry - wireline and mobile 26.5 28.7

Growth
-8%
7%

28%
63%
17%

8%

The ggnificant growth rates of the data, mobile and Internet markets reflect, in part,
technological change and the increasing use of the rdatively new services in these markets.
These annua growth rates may not be sustained in the long term as the markets mature.

0 Estimated by Lemay-Yates Associates Inc. Figures based on company financial reports. Reported
revenues include inter-carrier payments. Internet includes only the following companies. Bell Canada,

TELUS, Aliant, MTS, AT& T Canada, Rogers, Shaw, Vidéotron and Cogeco.



3. Industry Players

BCE Inc. - isthe largest telecommunications holding company in Canada. BCE owns, directly
or indirectly, in whole or in part, Bell Canada, Aliant Telecom Inc., Northwestel Inc., T@ébec
Itée, Northern Telephone Limited, Telesat Canada, Teleglobe Inc., Bell Mobility Celular Inc.
and BCE Nexxialnc. Bdl is the incumbent carrier in most of Ontario and Quebec, Téébec
and Northern are the incumbents in parts of those provinces, and Northwestd is the incumbent
in Yukon, Northwest Territories and Nunavut. In addition, BCE aso has sgnificant
broadcagting and print interests (such as CTV, specidty channds, Bell ExpressVu and the
Globe and Mail).

Bell Canada - provides long distance and locd services as the incumbent carrier
throughout most of Ontario and Quebec. These and other services are aso provided
by effiliates in its own territory and esewhere (as a new entrant) in Canada. Bell's
affiliates provide mobile, data, satellite and internationd services in most of Canada. As
well, a Bel afiliate is the largest Internet service provider in Canada (marketed as
Sympatico). SBC Communications Inc., a U.S. company, holds a minority interest in
Bell Canada. In 2000, Bell Canada had assets of $22.8 hillion and revenues of $13.2
billion.

Aliant - is the incumbent carrier in the provinces of Nova Scotia, New Brunswick,
Prince Edward Idand and Newfoundland. These provinces were served by Maritime
Td & Td Ltd.,, NBTd Inc., Idand Telecom Inc. and NewTd Communications Inc.
respectively which amagamated to form Aliant Telecom Inc. in early 2001. BCE owns
53.3% of Aliant. Aliant and its afiliated companies provide long distance and locd,
data, wireless and Internet services throughout its incumbent territory. In 2000, Aliant
had assets of $3.7 hillion and revenues of $2.2 hillion.

MTS Communications Inc. - is the incumbent carrier in the province of Manitoba. MTS has
magority ownership in Bell Intrigna Inc. and BCE owns a minority interest in both MTS and Bell
Intrigna Inc. MTS provides long distance, local and data services as the incumbent carrier in
the province of Manitoba. Bdl Intrigna provides these and other services, such as data and
Internet, as a new entrant in Alberta and British Columbia. M TS affiliates provide wirdess, data
and Internet access in its incumbent territory.  In 2000, MTS had assets of $1.4 hillion and
revenues of $822 million.
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TELUS Corporation (TELUS) —isthe second largest telecommunications holding company in
Canada. TELUS owns, directly or indirectly, in whole or in part, TELUS Communications Inc.
(TCl), TeeMobile Company Inc., Clearnet Communications Inc. and TELUS
Communications (Québec) Inc. TCI is the incumbent carrier in Alberta and British Columbia.
These provinces were served by TCl and TELUS Communications (B.C.) Inc. (formerly BC
TEL). TELUS Québec, formerly Québec-Telephone, is the incumbent carrier in part of
Quebec. TCI provides long distance and loca services as the incumbent carrier in the provinces
of Alberta and British Columbia, while TELUS Québec provides these services in a portion of
Quebec. Affiliates provide these and other services in TCI's territory and elsawhere (as anew
entrant) in Canada. TELUS provides wirdess and Internet services in most of Canada via its
subsdiaries. Verizon Communications Inc., a U.S. company, holds a minority interest in
TELUS. In 2000, TCI had assets of $16.4 billion and revenues of $3.9 hillion.

Saskatchewan Telecommunications (SaskTél) - is the incumbent carrier in the province of
Saskaichewan.  SeskTd is a subsdiary of Saskatchewan Telecommunications Holding
Corporation, a Government of Saskatchewan crown corporation. SaskTel provides long
distance, local and data services as the incumbent carrier in the province of Saskatchewan.
SaskTel will provide competitive long distance and data services in British Columbia upon
completion of its acquigtion of RSL COM Canada. SaskTd éffiliates provide wireless and
Internet services in its territory. In 2000, SaskTd had assets of $1.1 billion and revenues of
$626.6 million.

Other incumbent telephone companies - there are a number of smdler incumbent telephone
companies in Ontario and Quebec, and one in British Columbia. They provide locd, data,
Internet and other services. A few dso provide long distance service. Some are municipally
owned.

AT&T Canadalnc. —owns AT&T Canada Telecom Services Company (AT&T Canada),
the largest competitive carrier in Canada. It includes the former operations of various
companies, including ACC TeEnterprises Ltd, Netcom Canada Inc, MetroNet
Communications Group Inc., and AT& T Canada Long Distance Services Company. AT&T
Canada provides business customers with long distance, data, Internet access and other
telecommunications services throughout most of Canada as well as locd services in mgor
centres across Canada. AT&T Corp., a U.S. company, owns a minority interest in AT&T
Canada. In 2000, AT& T Canada had assets of $4.3 hillion and revenues of $1.5 hillion.

Call-Net Enterprisesinc. (Call-Net) - isthe second largest competitive carrier in Canada. 1t
includes the former operations of fONOROLA Inc. Sprint Corp., a U.S. company, owns a
minority interest in Cdl-Net. Call-Net provides busness and residentid customers with long
distance, data, Internet access and other services throughout most of Canada as well as local
sarvices in mgjor centres across Canada. In 2000, Call-Net had $2.9 billion in assets and $1.2
billion in revenues.
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GT Group Tdecom Inc. (GT Group) - began as a CLEC in 1998. GT Group primarily
provides business customers data, long distance and loca services in mgor centers across
Canada. As of September 2000, it had year-end assets of $1 billion and revenues of $73.2
million.

Futureway Communications Inc. (Futureway) - is a subddiary of Condllium Utility
Investment Corp. A Rogers Communications Inc. subsdiary has aminority interest. Futureway
provides business and residential customersin Toronto and the surrounding area with local, long
distance, data and Internet services.

Microcell Telecom Inc. (Microcell) - provides mobile services throughout most of Canada.
Microcedll recently received approval to operate as a CLEC in TCl's operating territory.
Microcdl had $1.2 billion in assets and $428.8 million in revenues in 2000.

Roger s Communications Inc. (Roger s) —owns the largest cable operations in Canadaand is
amgor provider of high-speed Internet service, primarily to resdentid customers. Its efiliate,
Rogers AT& T Wirdess, is one of the largest mobile voice service providers. Rogers aso has
sgnificant broadcagting and print interests, including specidty channds and magazines (such as
CFMT and MacLean's). In 2000, Rogers had $7.8 hillion in assets and $3.1 hillion in
revenues.

Other incumbent cable operators — include Shaw Communications Inc. (Shaw), Le Groupe
Vidéotron Itée (Vidéotron), Cogeco Inc. and Eastlink Limited (Eastlink). These companies and
Rogers are the largest providers of high-speed Internet access in Canada. Some of these
companies also offer data services to busness cusomers. Eadtlink also provides resdentia
cusomers locd and long disance sarvices in Hdifax and Charlottetown where it is the
incumbent cable operator. Shaw owns specidty channels and StarChoice. Vidéotron's parent
has significant broadcasting and print interests.

Resdllers - began as long distance resdlers in the late 1980s and early 1990s. They lease
facilities and resdll services of cariers. As they are not facilities-based carriers, they are not
subject to Canadian ownership and control requirements. These companies provide business
customers with resold long distance, loca and other services and resdential customers with
resold long distance. Some of the largest resdlers include Primus Telecommunications Canada
Inc. and Didributdl Communications Limited.

Independent Internet service providers (ISPs) - There are hundreds of ISPs. Like
redlers, they are not facilitiesbased cariers. These companies provide business and
resdential customers with data and Internet services. The largest ISPs include AOL Canada
and Worldcom Canada

12



4. Status of competition

4.1 Financial I ndicators

In 2000, total capita expenditures, including both the wireline and mobile segments, were $7.5
billion, a 10% annud growth rate since 1996. The incumbents increased capital expenditures
from $3.8 billion to $5.9 billion, representing an annua growth rate of 12% since 1996.
Compstitors increased capita expenditures from $1.4 billion in 1996 to $2.3 hillion in 1999. In
2000, competitors reduced capitd expenditures to $1.6 billion, due, in part, to the downturn in
the financia markets which reduced their ability to access capitdl.

Figure 4.1
Total capita expenditures™
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Source: CRTC Industry Survey - 2001

" Source: Financial reports of companies. Incumbents include Bell Canada, TELUS, Aliant, MTS, SaskTel,
and Teleglobe. Competitors include AT&T Canada, Call-Net, GT Group, Rogers AT&T, Clearnet and
Microcell.
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Totd Earnings before Interest, Taxes, Depreciation and Amortization (EBITDA) has
experienced 5% annua growth since 1996. The incumbents EBITDA growth has been

approximately 7%.

Figure 4.2
Earnings before interest, taxes, depreciation and amortization™
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Source: CRTC Industry Survey - 2001
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The competitors, however, have not been able to match this performance. Over the 1996 to
2000 timeframe, the competitors EBITDA has generdly been dightly positive except for 1998.

Figure 4.3
Earnings before interest, taxes, depreciation and amortization for competitors™
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In 1998, both the wireline and mobile competitors experienced negative EBITDA of $35 million
and $116 million respectively. Although the competitors overdl had a pogtive EBITDA of
$250 million in 2000, the wirdline competitors had a negative EBITDA of $39 million. Due, in
pat, to the negative cash flow generdly experienced by wirdine competitors, severd locd
service providers went into receivership and subsequently ceased operations.

“ Ibid.
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Tota net income increased from $0.2 billion in 1999 to $0.7 billion in 2000. Net income for the
incumbents has grown from $1.8 billion to $2 billion in the same period, a 13% increese. The
competitors, however, experienced negative net income in both 1999 and 2000. Over those
years, the mobile competitors have reduced their net loss from $1.1 hillion to $0.3 hillion,
whereas the wirdline competitors saw their net loss increase from $0.5 billion to $1.0 billion.

Figure 4.4
Net income — incumbents and competitors™
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In recent years, asillugtrated in Table 2.2, long distance revenues have decreased on average
by 8% per annum. Unlike the incumbents, the wireline competitors have not been able to offset
these decreases from revenues in other markets, particularly given their recent entry into loca
markets.

4.2 Wirelinerevenues

Locd and long distance service revenues (including data) make up over 75% of industry gross
revenues and continue to be generated largely by the incumbent telephone companies. Over
50% of industry wirdline revenues are accounted for by one entity, Bell Canada.™

“bid.
%% |n 2000, Bell Canada accounted for over $11.7 billion out of $23.3 billion in wireline revenues.
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Compsetitors have taken a greater market share of the business market than the residential
market. In the business market, their share of total wirdline service revenue increased four years
inarow, from 17% in 1997 to 26% in 2000. By contrast, between 1997 and 2000, their share
of the resdentia market has remained relatively unchanged (13% in 2000).

Figure 4.5
Wirdine business revenue share
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Figure 4.6
Wirdine resdentia revenue share
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4.3 Long distance services

Long distance resde began in the late 1980s. Facilities-based competition began in 1992.

In 1998, the Commission ceased regulating the incumbents long distance rates. In that year,
significant price decreases, such as flat-rate caling plans, were implemented. These decreases
resulted in a dgnificant increase in long distance minutes and reduced margins.  The long
distance market has essentialy become a commodity market.

Domestic (i.e. Canada-Canadd) long distance makes up over 70% of the total long distance
market minutes. Since competition was introduced, long distance domestic minute growth has
continually increased as prices have declined as demonstrated below. *®

Figure4.7
Average domestic long distance prices vs. minutes
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' CRTC Industry Survey — 2001, previous filings and internal estimates.
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In business markets, competitors captured 49% of the long distance minutes in 2000, up from
45% in 1998, but down from 1999. During the same period, the competitors share of long
distance business revenues declined from 51% to 46%.

Figure 4.8
Business long distance share (minutes)
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Figure 4.9
Business long distance share (revenues)
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In resdential markets, the competitors share of minutes in 2000 is much lower, having declined
to about 18% from 26% in 1998. During the same period, the competitors share of residential
long distance revenues declined from 31% to 27%.

Figure 4.10
Residentia long distance share (minutes)
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In 2000, the competitors captured 34% of total long distance minutes. Approximately 45% of
their minutes were carried on their own fadilities, the remainder through resde (i.e., leasing the
facilities or resdlling the services of another carrier). With the decline in long distance prices, the
margins available to resdlers have shrunk.

Figure4.12
Totd long distance share for 2000 (minutes)
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Source: CRTC Industry Survey - 2001

ILECs continue to retain a mgority of the domestic long distance market and in recent years,
competitors domestic long distance market share (minutes) has been approximatey 40% as
displayed in the following figure.

Figure 4.13
Domestic long distance minute share (i.e. Canada-Canada)
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By year-end 2000, at least one long distance competitor was serving customers in 99% of
Canada’'s FSAs."” Compstitive presence is found in dl provinces. Long distance competition
was recently permitted in the Y ukon, Northwest Territories and Nunavut, and will be permitted,
effective 1 January 2002, in the territory served by O.N.Telcom.

The development of long distance competition has not been uniform across Canada. While Bell
Canada s market share (minutes) has declined to 61%, TCI's market share is 71%, and other
incumbents market shares are 80% or more.™®

Table4.1
Incumbent market share in long distance (minutes)

1995 1996 1997 1998 1999 2000
Bell 74% 69% 63% 64% 62% 61%
TELUS 81% 2% 66% 70% 71% 71%
MTS na na 75% 75% 76% 80%
SaskTel 100% na na 92% 93% 85%
Aliant n/a n/a 89% 82% 86% 88%
4.4 Local services

The framework for loca competition was established in mid-1997. However, it was not until
1998 that facilities-based competition began.

Locd compstition in the serving territories of Téébec and TELUS Québec will be permitted in
2002. In the Yukon, Northwest Territories and Nunavut and in the serving territories of the
smdler ILECs (mostly in Ontario and Québec), local competition has yet to be introduced.

CLECs have severd options to access their customers. resde of retall services, the lease of
ILEC unbundled loops™and building their own fadilities CLECs typicaly use a combingtion of
these options to access ther customers.  With Microcell recently obtaining CLEC datus in
TClI's operding territory, a fourth option involves the provison of loca services using wireess
infragtructure.

" Source: CRTC Industry Survey —2001. FSA stands for Forward Sortation Areai.e., the first three digits of
the six digit postal code.

'8 Based on the ILECS Annual Reports and internal estimates.

9 1n Decision 97-8, the CRTC mandated the unbundling of certain ILEC service and facilities that CLECs
would require and would not generally be able to provide themselves. “Loop” is the term used to describe
the “last mile” connection from the telephone company Central Office (switching centre) to the customer’s
premises.
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To date, access by CLECs and resdllers has been primarily achieved through reselling Centrex
sarvices of the ILECs. Leasng ILEC unbundled loca loops by CLECs accounted for about
18% of competitor linesin 2000. A third option is for CLECs to provide their own facilities,
including the local loop, dl the way to the cusomer premises. This accounted for only about
33% of competitor linesin 2000.

Figure4.14
Competitor locd lines by type of facility
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Tota voice lines in Canada, resdentia and business, are shown in the following tables, dong
with competitor share®

Table 4.2
Total locd lines (000s)

1995 1996 1997 1998 1999 2000] CAGR
Incumbents 16,771 17,247 17,880 18,368 18,858 19,185 2.7%
Growth 3% 4% 3% 3% 2%
Competitors 97 292 492 801 | 102.1%
Growth 201% 68% 63%
Total 16,771 17,247 17,977 18,660 19,350 19,986 3.6%
Growth 3% 4% 4% 4% 3%

% CRTC Industry Survey — 2001 and internal estimates for Tables 4.2 to 4.5. ILEC lines include those resold
by CLECsand resdllers (e.g. Centrex resale).
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Table4.3
Totd locd busness lines (000s)

1995 1996 1997 1998 1999 2000] CAGR
Incumbents 5,181 5,506 5,873 6,171 6,523 6,729 | 5.4%
Growth 6% 7% 5% 6% 3%
Competitors 97 292 464 771 99.8%
Growth 202% 59% 66%
Total 5,181 5,506 5,970 6,463 6,987 7,500 7.7%
Growth 6% 8% 8% 8% 7%

Table4.4
Totd locd resdentid lines (000s)

1995 1996 1997 1998 1999 2000] CAGR
Incumbents 11,590 11,741 12,007 12,197 12,335 12,456 1.5%
Growth 1% 2% 2% 1% 1%
Competitors 28 30 8.5%
Growth 9%
Total 11,590 11,741 12,007 12,197 12,363 12,486 1.5%
Growth 1% 2% 2% 1% 1%

By the end of 2000, competitors had captured 4% of tota voice lines. Their share of the
business line market, approximatdy 10%, was sgnificantly higher than the 0.2% they achieved
in the resdentia market. Cable companies have generadly not entered the residentiad market as
origindly anticipated in 1997 when the framework for loca competition was established. In
addition, several CLECs, such as Norigen Communications Inc., Axxent Corp., C1l.com Inc.
and Cannect Communications Inc., have recently gone into receivership and ceased operations.
Generaly, their customers have been transferred to other CLECs.
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The overal evolution of competitor market share is shown below.?

Table4.5
Evolution of loca market share

Total voice lines ('000) Local competitor share

ILEC CLEC Total Residential Business Total
1997 17,880 97 17,977 0.0% 1.6% 0.5%
1998 18,368 292 18,660 0.0% 4.5% 1.6%
1999 18,858 492 19,350 0.2% 6.6% 2.5%
2000 19,185 802 19,987 0.2% 10.3% 4.0%

A key to the continued development of local competition has been the ability of CLECs to use
ILEC loops at cost-based rates and by co-locating® in ILEC wire centres under reasonable
terms and conditions. CLECs have been able to co-locate in ILEC wire centres since mid-
1997.

CLEC businessline share has been greater in wire centres where co-location has been
edtablished. Table 4.6 shows CLEC business line share in ILEC wire centres in a number of
Canada s largest markets where CLECs have co-located.

Table 4.6
CLEC share of businesslinesin ILEC wire centres with co-locatiorn?

1998 1999 2000
Toronto 4% 12% 16%
Montréal 2% 7% 10%
Vancouver n/a 6% 9%
Calgary 2% 8% 9%
Edmonton 1% 4% 7%
Ottawa-Hull 2% 5% 7%
Winnipeg 2% 6% 6%
Halifax 0% 0% 2%

In addition to these markets, CLECs aso reported lines in 2000 in centres such as Québec
City, Hamilton, Kitchener/Waterloo, London and Victoria. One or more competitors, including

2! CRTC Industry Survey — 2001 and estimates for non-reporting competitors, including resale.

% Co-location refers to an arrangement whereby competitors of an |LEC locate their equipment in or near the
ILEC's centra office.

# CRTC Industry Survey — 2001.
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resdlers, dso provide service in smaler urban centres such as Regina, Sudbury and Trois
Rivieres viaresde of ILEC Centrex service.
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Another key to the development of local competition is the ability for customers to change
sarvice provider without changing their telephone number (LNP). As of March 2000,
approximately 37% of working telephone numbers were in LNP-enabled exchanges

Resolution of access issues related to rights-of-way, support structures and multi-unit buildings
is key to facilitiesbased competition. These issues are currently being addressed by the
Commission and some meatters are before the Courts.

As noted above, competitors are primarily serving business rather than resdential customers.
Aswell, the presence of competitorsislargdly in urban centres.

The presence of locd service providersin most of the mgjor cities across Canadaisillustrated in
Appendix 2.

45 Data and privateline

Modern switching and computer technology has made possible a proliferation of data services.
These sarvices are available from a wide variety of suppliers including the ILECs, CLECs and
others. They are provided at speeds from 56/64 kilobits per second to severd gigabits per
second.

Competition was firg permitted in interconnected interexchange private line (IXPL) data
sarvices in 1979,  Since then, competition has evolved to such a degree that the Commission
has deregulated dl data services provided by competitors and most of those provided by the
ILECs.

In the case of high-gpeed IXPL services provided by the ILECs, the Commission has
deregulated al routes between mgor cities as well as many between smdler centres (in totd
over 1,100 routes). These services are used by customers and competitors to provide both
data and voice services.

Data services have been a source of sgnificant growth for the industry. Tota revenues were
approximately $4.6 billion in 2000, having grown a 28% since the previous year.

% Source: CRTC Telephone Number Utilization Report.
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Data services have been shifting from “private ling’ dedicated connections to data network
sarvices that make use of frame relay, ATM, IP and other protocols, which manage data flow

using shared fadilities.
The shift in data from privete line to virtud deta networking is shown below.

Figure 4.15
Virtual data network and | XPL revenues
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Data service has dso been evolving towards higher speed services. In terms of revenue,
narrowband services have declined from amost 50% of the market in 1995 to approximeately
20% in 2000. Over the same period, wideband and broadband services share of the market
has increased.

Figure 4.16
Data network and IXPL revenue by type of service®
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% |n the CRTC Industry Survey - 2001, bandwidth is defined as follows: "Narrowband" - two-way
capabilities with speeds in either direction not exceeding 64 Kbps; "Wideband" - two-way capabilities with
speed in either direction of greater than 64 Kbps up to and including 1.544 Mbps; and "Broadband" - two-
way capabilities with speed at least one direction exceeding 1.544 Mbps.
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Competitors accounted for some 30% of data revenues in 2000, up from 19% in 1997.

Figure4.17
Data network and I XPL market share
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4.6 | nternet access service

Due to the ggnificant degree of competition, the Commission does not regulate retail Internet
sarvices. The Commission does, however, regulate the rates, terms and conditions for access
to services and facilities upon which 1SPs depend.

In 1999, the Commission established a basic service objective which includes the capability for
did-up connection to the Internet without incurring long distance charges. At that time, over
97% of ILEC lines met this objective.®®

% Telephone Service to High-Cost Serving Areas, Telecom Decision CRTC 99-16, 19 October 1999.
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In 2000, 40% of households had I nternet access, trandating into over 12 million users?’

Figure4.18
Residentid Internet penetration (percentage households)
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In 2000, 51% of Canadian households had at least one member who was a regular Internet
user, up from 42% in 1999,

%" Per Statistics Canada — Population per Cansim Matrices 6367-6378 and 6408-6409; Internet penetration per
Household Internet Use Survey 2000, 56M0002X CB, July 2001, Table 2.
28 H
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The following figure provides a breskdown of the Internet access market (did-up and high-
speed) at the end of 2000, by category of service provider.

Figure 4.19
Internet market share (year 2000 subscribers)
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The following figure shows the breakdown of Internet subscribers by type of access technology.
Approximately 60% of dl Internet subscribers in 2000 used low-speed dia-up access (i.e,
access to Internet viaaregular telephone line).

Figure 4.20
Internet subscribers by access technology (year 2000)
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Source: CRTC Industry Survey - 2001
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Compstitors, including independent 1SPs, provide did-up and high speed Internet access
sarvices, manly through the use of ILEC facilities and services. Technology, which will dlow
ISPs to provide high-speed service through the use of cable company access facilities, is being
developed.

Even though 60% of customers access the Internet viaregular did-up lines, high-gpeed Internet
revenues are the fastest growing portion of the Internet market.

Figure 4.21
Totd high-speed Internet revenues
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Source: CRTC Industry Survey - 2001
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The following table provides an overview of the distribution of high-gpeed Internet customers by
province/ territory.?

Table4.7
High-speed Internet subscribers by Province / Territory in 2000 (000s)
Cable DSL Total
Newfoundland 8 6 14
Prince Edward Island 2 2
Nova Scotia 16 16 32
New Brunswick 7 13 20
Manitoba 25 13 38
Saskatchewan 32 21 53
Alberta 128 41 169
British Columbia 178 41 219
NWT/YKT/Nnvt 1 1 2
Quebec 173 109 282
Ontario 367 192 559
Total 935 455 1,390

By year-end 2000, a least one did-up Internet service provider was serving customers in
virtudly al FSAs. Almost 100% of Canadian households are within these aress.

% CRTC Industry Survey - 2001 and CRTC internal data.
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The following table shows the presence of high-speed Internet access providers by province /
territory at the end of the first quarter 2001.%°

Table4.8
Percentage of FSAs with high-speed Internet service providers (2000)

Number of Providers: 0 1to 2 3 or More
ALBERTA 9.6% 66.4% 24.0%
BRITISH COLUMBIA 3.7% 69.3% 27.0%
MANITOBA 0.0% 82.5% 17.5%
NEW BRUNSWICK 90.0% 9.1% 0.9%
NEWFOUNDLAND 78.8% 21.2% 0.0%
NORTHWEST TERRITORIES 40.0% 60.0% 0.0%
NOVA SCOTIA 43.8% 47.9% 8.2%
ONTARIO 4.8% 32.4% 62.7%
PRINCE EDWARD ISLAND 71.4% 28.6% 0.0%
QUEBEC 14.6% 68.1% 17.3%
SASKATCHEWAN 14.9% 70.2% 14.9%
YUKON TERRITORY 0.0% 100.0% 0.0%
National 11.6% 53.6% 34.8%

Maps showing the presence of high-speed Internet access providers for certain magor urban
centres are provided in Appendix 3.

4.7 Mobile services (cellular and PCS)

In 1984, the ILECs and Rogers Cantel Inc., now Rogers AT& T Wireless, were licensed by
Industry Canada to provide andog cellular services. In 1995, Mobility Canada (a consortium
of the ILECS mobile operations), Rogers AT&T Wirdess, Microcel and Clearnet were
licensed to provide digitad Persond Communications Services (PCS). Mohility Canada has
since been dissolved. TELUS Moility (with its acquistion of Clearnet) and the Bell wirdess
aliance (having acquired new spectrum) now compete nationaly with Rogers AT& T Wirdess
and Microcdll.

Since the mobile services market (cdlular, PCS, paging and other) is sufficiently competitive, the
Commission does not regul ate mobile service rates.

¥ Source: CRTC Industry Survey - 2001. Dueto limitations in service coverage, high-speed Internet service
is not available to all residences and businesses throughout the FSAs in which one or more service
providers are present.
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Mobile telephony reaches over 94% of the Canadian population, and the industry expects to
achieve 50% penetration of the Canadian population by 2004.%

As shown in the following figure, the number of subscribers to mobile wirdess services has
increased significantly, while average monthly spending has declined

Figure 4.22
Mobile service - Evolution of subscribers and spending
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# Submission to the Standing Committee on Finance in preparation for The Year 2002 Budget, Canadian
Wireless Telecommunications Association (CWTA), August 10, 2001

®  Subscriber figures from the "Mobile Wireless Subscribers in Canada’, Canadian Wireless
Telecommunications Association (CWTA). Evolution of average monthly revenues per user (ARPU) from
Company Annual Reports, weighted average by CWTA-reported subscriber figures.

36



The following table shows the number of mobile subscribers for the four main carriers.

Figure 4.23
M obile subscribers as of June 2001%
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The following maps show the mobile coverage across the country first, by the type of
technology (digita vs. analog) and then by the number of service providers®

* "Mobile Wireless Subscribersin Canada’, CWTA.
% Source: Information obtained from company websites.
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National mobile coverage (digital and analog service)
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Presence of mobile service providers
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4.8 I nternational services

Prior to 1998, internationd services (cdling non-U.S. internationd destinations) were primarily
provided on a monopoly basis by Teleglobe. The internationa services market was opened to
facilities-based competition in 1998 (2000 in the territories served by Northwestel). Since that
time, the Commission has refrained from regulating these rates and competitors have captured
approximatdly half of the market.®

The following figure shows thet the retall market for international cdls is just as compstitive as
the internationa services market.

Figure4.24
International minute share (non-U.S)*
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Percent market share

1998 1999 2000

The most popular non-U.S. destinations are the UK., France and India. Average per minute
rates for these and many other destinations have declined consderably since 1998 due to the
combined effect of greater competition and lower international settlement rates.

% Source: CRTC Industry Survey - 2001.
% Source: CRTC Industry Survey - 2001 and internal estimates.
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4.9 Pay telephone services

In June 1998, the Commission alowed competition in the provison of pay teephone service
and established consumer and social safeguards. As part of this competitive framework, the
Commission requires the ILECstto file periodic reports on payphone removals.

The Commission has refrained from regulating the rates of new entrants but has retained rate
regulation of pay telephone services offered by the ILECs. In addition, the ILECs have, as
directed by the CRTC, provided the underlying loop service supporting competitors pay
telephone service and entered into billing and collection agreements with the new entrants.

By January 2001, 300 potentid service providers had registered with the Commission.
However, only about 3,500 competitive pay phones had been placed in servicee Two
companies have developed a nationd presence (representing approximately 60% of competitive
payphones) with others offering service in specific geographic locations.

The ILECs offer pay telephone service within their own operating territories with about 170,000
coin or card telephones installed across Canada.

4.10 Satellite

Satellites are used to carry a wide range of communications services such as voice and data,
broadcasting communications, direct-to-home broadcast services (DTH) and mobile
communicetions.

Traditiondly, domestic fixed and broadcast satellite services were provided in Canada on a
monopoly basisby Tdesat. In March 2000, Telesat’s monopoly ended and the Commission no
longer regulatesits rates.

Including Telesat’'s satellites, there are now 50 satellites agpproved for fixed satdlite service
(FSS) in Canada,*” thereby giving Canadian customers more choice. At the same time, Telesat
and other Canadian providers may also now compete in the broader North American
marketplace.

¥ Industry Canada, List of approved FSS satellites, September 1, 2001.
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411  Terminal equipment

As early as 1982, the CRTC dlowed the attachment of subscriber provided termina equipment
(such as telephones) to the lines and networks of the ILECs. The Commission no longer
regulates the provison of termind equipment because there is sufficient competition in this
market, as demondrated by the multitude of service providers and consumer retal outlets
offering awide variety of products and services.

412  Comparison to U.S.

The following figure compares the development of competition in the long distance services
markets in Canada and the U.S*® Incumbent share of the long-distance market in both
countries declined to about 70% some five years after competition was introduced.®

Figure 4.25
Incumbent market share in long distance (revenues)
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% Canadian figures are from CRTC Industry Survey — 2001. U.S. figures are from FCC Statistics of Common
Carriers, August 2000, Tables 1.5 and 1.6. U.S. figures represent AT& T Corp. share of long distance
amongst long distance carriers (i.e. excluding intra-LATA toll service provided by the local telcos).

* Competition in the public-switched long distance services market began in the U.S. in 1984 and in Canada
in 1992,
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A comparison of Canada and the U.S. in terms of the development of competition in loca
sarvices is provided in the following figure®® Competitor penetration of Canadian locd line
markets has been reatively consstent with the experience in the U.S,, given the different dates
when the markets were opened to competition.**

Figure 4.26
Compstitor loca market share (lines)
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Note: 1996 U.S. data not available

“ Canadian figures are from CRTC Industry Survey - 2001. U.S. figures are from FCC Common Carrier
Bureau, Industry Analysis Division, “Loca Telephone Competition — Status as of December 31, 2000” and
“Local Competition, December 1998”. U.S. figures for 1997 and 1998 are based on unbundled loops and
resale only.

** Competition in local markets in the U.S. effectively began in 1996 with the passage of the
Telecommunications Act of 1996. Local markets were opened to competition in Canada in mid-1997,
resulting in competitive entry later that year.
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5. Impact of competition on customers
51 I ntroduction

With the introduction of compstition, customers have benefited in a number of ways.
Compstition has provided an increased choice of service providers and new services, aswel as
benefits such as loydty programs. Marketing plans have dlowed customers to increase their
long digtance caling without increased spending. Also, competition has brought significant
reductions in prices in many of the markets, the most notable being long distance, Internet, data
and private line, mobile and internationd.

In order to provide an indication of the impact of competition on customers, this section reviews
price changes that have taken placein certain of the market segmentsin Canada.

52 Residential services

Long distance rates have plummeted since the early 1990s. In addition, differences in pricing
(e.g. pesk versus off-pesk rates) have largely vanished. Long distance is now a low priced
service, with average rates in 2000 some one-third of what they were in 1995.

In order to bring rates closer to costs, basic local residentia rates have increased. Rurd® rates
have tended to increase more than urban rates because they were generdly lower than urban
rates despite the higher cost of providing rural phone service. In addition, rates for certain
optiond loca services have increased since the introduction of price cap regulation. There has
aso been a significant amount of service bundling for customers.®®

“2 Rural areas are defined as those centres having a population of less than 10,000 while urban areas are
defined as those areas having a population greater than 100,000.

“ Typically, service bundles offer several services for one price which is less than the sum of the individual
prices for each bundled element.



The table below shows the impact of the change in resdential telephone rates, by province
between 1995 and 2000.** As illustrated, assuming 125 long distance minutes per month,
higher local rates were more than offset by savings from lower long distance rates. On that
assumption, rura residentid consumers would have redlized savings in 2000 between $143 and
$297. In dl provinces, except New Brunswick, urban consumers, on average, would have
saved more than rurdl consumers.

Table5.1
Annud resdential savings (increases)®

($ impact of the change in phone rates between 1995 and 2000)

Long Local Annual savings
distance Urban Rural Urban Rural
Newfoundland 291 (78) (128) 213 163
Nova Scotia 313 (48) (58) 265 254
Prince Edward Island 230 (75) (87) 155 143
New Brunswick 253 (108) (95) 145 158
Québec 305 (66) (125) 239 180
Ontario 305 (67) (128) 238 177
Manitoba 285 (105) (137) 180 148
Saskatchewan 210 (74) (77) 136 133
Alberta 312 (59) (81) 253 231
British Columbia 426 (102) (129) 324 297

Individud customer savings would have varied, depending upon location, cdling volume and
cdling patterns. For example, consumers who did not make any long distance cals would have
paid between $48 to $137 more in 2000 than in 1995 for telephone service.

In addition, a resdentid consumer would have saved gpproximately 40% since 1995 on U.S.
long distance rates. Additiona savings would have been made on overseas cdls. For example,
rates to the top three non-U.S. internationa destinations, the U.K., France and India, have
falen, on average, by over 50% since 1995,

“ For illustration purposes, a consumer with one residential line and 125 billed minutes of domestic long
distance (Canada-Canada) per month using blended peak/off-peak pricing information was used. Thisis
approximately equal to the national residential average. Actual consumer bills would have varied according
to location and specific usage patterns. All figures exclude sales taxes.

“ Calculationsin Tables 5.1 to 5.6 are based on information obtained from the CRTC Industry Survey — 2001.
“ CRTC Industry Survey — 2001 and data from previous proceedings.
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The trends and changes to residentia rates for each province are shown in the following tables.

Table5.2
Residentia locdl rates ($ per month)

1995 1996 1997 1998 1999 2000

Newfoundland - urban 13.45 15.45 17.45 19.95 19.95 19.95
- rural 10.64 12.65 17.22 21.22 21.23 21.32

Nova Scotia - urban 21.00 21.00 23.00 25.00 25.00 25.00
- rural 20.14 20.14 22.59 25.00 25.00 25.00

Prince Edward Island - urban 16.02 18.02 20.02 22.25 22.25 22.25
- rural 15.03 17.03 19.03 22.25 22.25 22.25

New Brunswick - urban 13.03 15.03 20.00 20.00 20.00 22.00
- rural 12.08 14.08 20.00 20.00 20.00 20.00

Québec - urban 16.29 18.26 20.44 21.47 21.47 21.81
- rural 11.85 14.39 17.35 20.84 20.84 22.28

Ontario - urban 16.46 18.44 20.65 21.69 21.69 22.04
- rural 11.12 13.21 16.63 20.22 20.22 21.81

Manitoba - urban 13.30 15.50 17.30 18.25 18.55 22.02
- rural 9.86 13.77 15.88 16.98 17.28 21.30

Saskatchewan - urban 15.01 15.20 14.96 18.04 18.96 21.15
- rural 15.44 15.70 15.45 18.63 19.59 21.85

Alberta - urban 19.03 20.47 21.20 21.73 22.71 23.95
- rural 21.55 23.88 25.00 25.03 25.95 28.33

British Columbia - urban 18.61 21.24 4.59 24.60 25.35 27.09
- rural 12.48 15.74 19.25 19.34 21.22 23.22
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Resdentid long distance monthly hill ($)

Table5.3

(based on 125 minutes of usage per month)

1995 1996 1997 1998 1999 2000
Newfoundland 34.25 30.25 30.25 21.13 10.00 10.00
Nova Scotia 39.81 35.50 35.50 28.63 16.25 13.75
Prince Edward Island 34.13 30.25 30.25 25.00 23.75 15.00
New Brunswick 38.56 34.25 34.25 15.75 21.25 17.50
Québec 37.93 35.55 35.58 26.73 12.50 12.50
Ontario 37.93 35.55 35.58 26.73 12.50 12.50
Manitoba 37.50 37.50 35.00 21.25 13.75 13.75
Saskatchewan 27.50 26.25 23.75 22.50 12.50 10.00
Alberta 37.25 31.40 21.25 20.00 12.00 11.25
British Columbia 48.00 45.00 26.25 25.00 12.50 12.50

53 Business services

Long distance rates have plummeted since 1995. Local rates in urban areas have also declined,
while thosein rurd areas have generdly increased since 1995.

The following table shows the impact of the change in business telephone rates, by province
between 1995 and 2000.*” As illustrated, assuming 250 long distance minutes per month,
business cusomers, both urban and rura, would have redized net savings in their combined
basic locd and long distance charges.

On average, rura business customers would have redlized savings, in 2000, of between $161
and $606 per line. In al provinces, on average, urban customers would have saved more than
rurd customers.

4" Business line pricing uses individual line, non-contracted rates which may differ under multi-line and term
contracts which would generally provide a lower rate than that shown. The pricing shown should be
considered typical of small business customers. For illustration purposes, a business customer with one
line and 250 billed minutes of domestic long distance (Canada-Canada) per month using blended peak/off-
peak pricing information was used. Long distance usage per line is approximately equal to the national
business average. Actual customer bills would have varied according to location and specific usage
patterns. All figures exclude sales taxes.
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Table5.4
Annua business savings (increase) per line

($ impact of the change in phone rates between 1995 and 2000)

Long Local Annual savings

distance Urban Rural Urban Rural
Newfoundland 444 144 (197) 588 247
Nova Scotia 411 113 (39) 524 372
Prince Edward Island 414 93 (16) 507 398
New Brunswick 531 31 (60) 562 471
Québec 599 103 (132) 701 466
Ontario 599 103 (148) 701 451
Manitoba 570 231 36 801 606
Saskatchewan 480 18 15 498 495
Alberta 404 19 (243) 423 161
British Columbia 357 279 (161) 635 196
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The trends and changes to individua line non-contracted business rates for each province are
shown in the following tables.

Table5.5
Businesslocd rates ($ per month)

1995 1996 1997 1998 1999 2000

Newfoundland - urban 44.00 46.00 48.00 34.00 32.00 32.00
- rural 29.21 34.51 39.88 49.39 45.55 45.62 |

Nova Scotia - urban 59.40 59.40 53.40 53.40 49.95 49.95

- rural 46.69 46.69 52.98 52.98 49.95 49,95

Prince Edward Island - urban 47.74 47.74 47.74 45.00 39.95 39.95

- rural 38.65 38.65 38.65 45.00 39.95 39.95

New Brunswick - urban 32.61 33.31 34.00 31.10 30.00 30.00

- rural 25.04 26.80 34.00 31.10 30.00 30.00

Québec - urban 48.50 48.50 46.98 41.78 39.95 39.95

- rural 34.41 35.61 41.57 45.45 45.45 45.45

Ontario - urban 48.50 48.50 46.98 41.78 39.95 39.95

- rural 33.14 34.39 41.02 45.45 45.45 45.45

Manitoba - urban 59.63 60.21 47.52 44.35 42.10 40.37

- rural 45.13 50.26 38.41 38.26 38.52 42.09

Saskatchewan - urban 35.73 35.06 35.06 33.32 33.10 34.25

- rural 31.14 30.55 30.55 29.04 28.85 29.85

Alberta - urban 38.05 41.40 40.21 40.57 38.91 36.43

- rural 26.04 32.11 39.43 42.32 42.32 46.28

British Columbia - urban 64.19 64.66 62.07 51.71 45.59 40.97

- rural 32.69 36.93 40.33 41.23 42.65 46.09
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Table5.6
Business long distance monthly hill per line ($)

(based on 250 minutes of usage per month)

1995 1996 1997 1998 1999 2000
Newfoundland 72.00 72.00 72.00 32.50 42.50 35.00
Nova Scotia 66.75 66.75 66.75 40.00 32.50 32.50
Prince Edward Island 72.00 72.00 72.00 40.00 42.50 37.50
New Brunswick 66.75 66.75 66.75 37.50 27.50 22.50
Québec 70.88 70.88 70.88 41.83 25.00 21.00
Ontario 70.88 70.88 70.88 41.83 25.00 21.00
Manitoba 75.00 75.00 70.00 42.50 27.50 27.50
Saskatchewan 72.50 67.50 57.50 52.50 42.50 32.50
Alberta 63.66 66.89 66.89 38.47 29.04 30.00
British Columbia 59.71 60.58 60.58 41.47 37.50 30.00

54 I nternet services

Internet pricing for resdentia customers has decreased significantly since Internet service was
first offered.

For the past severd years, did-up Internet has been priced at roughly $10 per month for low-
usage and $25 for high usage by both the incumbent telephone companies and magor
independent 1SPs.*®

The cable companies introduced high-speed Internet service in November 1996. The ILECs or
their effiliates followed by offering their own high-speed Internet service. Pricing for residentid
high-speed service has decreased to $40 per month in most parts of the country.*

Internet service for businesses is more complex as business needs vary widely depending upon
their Sze and sector of operation. Based on the information provided in the CRTC Industry
Survey - 2001, entry-level business Internet prices range from $65 to $90 per month.

“8 CRTC Industry Survey - 2001. The CRTC surveyed major independent | SPs. Small 1SPs may have different
pricing plans.
“° Prices may be lower with promotions and special offers.

50



55 Mobile services (cellular and PCS)

From a range of $70 to $80 per month in 1995, a mobile subscriber in Canada, on average,
now pays from $40 to $60 per month.

Figure5.1
Mobile monthly revenues per subscriber™
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% Source: Company reports and internal estimates. TELUS includes Clearnet and TELUS Québec from 1999
onwards.
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6. Broadband Infrastructure Deployment

6.1 I ntroduction

Broadband access is a key enabler for a number of new opportunities, including e-commerce,
e-learning, e-hedlth and e-government.

Governments in Canada have responded in a number of ways to the chalenge of increasing the
deployment of broadband infrastructure and services. Initiatives have included contracting for
high-speed sarvices for government inditutions or personnd, providing seed funding to
community projects, providing capita funding for infrastructure projects, providing research and
development tax credits to equipment manufacturers, funding trias for broadband applications,
and development of web-content.

As well, Industry Canada has made available and licensed the use of new spectrum for fixed
wireless services, dlocated orbital postion for advanced satellite services, and funded a range
of broadband initiatives for the purpose of research and application.

The Minigter of Industry established the National Broadband Task Force (the Task Force) to
map out a drategy to achieve the Government’s god of making broadband access widdy
available to citizens, businesses, public inditutions and to dl communities in Canada by 2004.
In addition, the Task Force was asked to advise the Government on issues related to the
development and deployment of broadband networks and services in Canada.

6.2 Deployment and Accessibility

Canadian cable and telecommuni cations companies have made consderable invesmentsin
broadband infrastructure over the last severa years.

Using Statistics Canadal s “ Census Sub-Divisions’ to define “communities’ >, and input from
sarvice providers, the Task Force found that DSL and/or High-Speed Internet Cable Service
(Internet cable) is offered in 1,203 communities, representing gpproximately 75% of the
Canadian population. While services are not available to al resdences and businesses in those
communities due to limitations in service coverage, it is expected that service providers will
extend the coverage of ther service in these communities.

The Task Force dso found that, in 4,781 communities (combined population of 6.4 million
Canadians), neither DSL nor Internet Cable service was available. * These areas present the
greatest challenge in development of advanced infrastructure.

L “Community” for this purpose was defined as “Census Subdivision” (CSD). Some CSDs are
geographically large and the map depiction may overstate actual service availability.

%2 Satellite-based high-speed access services can reach most Canadian communities but are generally more
expensive. Fixed wireless services are also currently offered in a limited number of communities. Their
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A recent study shows that Canada s, by awide margin, ahead of dl other G8 countriesin terms
of subscription to broadband services per 100 inhabitants, and ranks fourth overdl (behind the
Republic of Korea, Singapore and Hong Kong).>® This ranking is particularly striking, given
Canadd s vast geographic area and relatively low population dengty.

Figure 6.1
High-speed access by Canadian communities™
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commercial application has focused primarily on the provision of business services. The data and mapsin
thisreport do not include satellite and fixed wireless services.

%3 Study by International Telecommunications Union (1 TU) and Organization for Economic Cooperation and
Development (OECD) reported in ITU News, June 2001.

> “The New National Dream: Networking the Nation for Broadband Access’, Report of the National
Broadband Task Force, Industry Canada, 2001, Figure 16.
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The following provides an overview of how high-speed access varies by province/ territory.

Figure 6.2
Access to high-speed service by province/ territory >
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The following maps present information derived from the Task Force survey data to illudtrate
the current geographic presence of high-speed cable and DSL access by community. Due to
the limitations of the study, the maps somewhat overgate the availability of high-speed Internet
access in each community. The CRTC will continue to monitor both the deployment of
broadband services in unserved communities and their extension in communities presently
served.

% |bid., Figure 19.



High-speed Internet accessin the North West Territories, Yukon and Nunavut
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High-speed Internet accessin British Columbia
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High-speed Internet accessin Alberta
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High-speed I nternet accessin Saskatchewan
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High-speed Internet accessin Manitoba
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High-speed Internet accessin Ontario
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High-speed I nternet accessin Quebec
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High-speed I nter net accessin Atlantic Canada
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6.3 I nvestment in rural areas

Two critical components of broadband infrastructure deployment are transport and access. As
defined by the Task Force, transport is the ddivery of communications to a point of presencein
a community while access is the didtribution of communications within a community from that
point of presence.

The 4,781 unserved communities face both transport and access issues while the 1,203
underserved communities face mainly access issues. The Task Force has made
recommendations for Government, private sector and community initiatives to address these
ISSUes.

A number of communities have built loca networks with the support of governments and public
sector indtitutions, notably schoals, libraries and hospitds. For the many communities within
reasonable proximity of mgor urban aress and fibre routes, the community network can be
interconnected to transport facilities using fibre, cable or fixed wirdess technologies. However,
given the geography of Canada, many communities are distant from mgor urban areas and fibre
routes.

While a smal community network can be built to serve locd needs, the cost of doing so can be
far overshadowed by the cost of interconnecting a remote community to a backbone transport
facility. Indeed, many remote areas may be beyond the economic reach of terredtria facilities
and will likely require connections by satdllite.

Despite significant progress to date in the deployment of broadband infrastructure and services,
condderable efforts and expenditures will need to be made. The Task Force reported the
following capital cost estimates to achieve the Government’ s broadband deployment god:

- Trangport to unserved communities: $1.3 billion to $1.9 billion;

- Connecting public indtitutions: $0.5 billion to $0.6 billion;

- Connecting businesses and residences: $0.9 hillion to $2.0 billion; and
- Funding community champions: $0.05 hillion to $0.07 billion.*®

Technologicd innovation in telecommunications (increases in gpeed and capacity) have been
substantid and costs have been reduced dramatically, with the most significant breskthroughs
having taken place in trangport and wirdess networks. However, it is unlikely that further
developments will cause a significant decresse in the cost of broadband deployment in the near
term. Moreover, current conditions in financia markets, and the relaively long payback periods
associated with new tdlecommunications infrastructures, will aso impact on the rate of
deployment of new facilities.

% |bid., pagell.

63



Absent programs or incentives to encourage investment in advanced telecommunications
infrastructure, access to high-speed service may not be provided to al unserved communities by
2004.

In carrying out its statutory mandate, the Commisson is caled upon to delicately balance often
conflicting objectives, including affordability, access to high quaity service, increased rliance on
market forces, as well as enhancing competition.

The ability of the general body of subscribersto fund targeted initiatives, such as the deployment
of broadband infrastructure in isolated communities, is congtrained by the need to 1) maintain
affordable rates for basic telephone service, and 2) avoid artificid distortions in the competitive
marketplace. Moreover, in order to permit competition to evolve, continued reliance on explicit
and implicit subsidies will need to be further reduced.
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6.4 Promising means of accelerating private sector investment

Many initigtives are dready underway in rurd communities in Canada to provide improved
access to high-speed infrastructure and the capabilities of the Internet. Typicaly, these projects
take the form of the congtruction of fibre networks, but aso include other technologies, such as
fixed wirdess. Thefollowing isalist of some of theinitiatives™’

Town/City/Area

Table6.1

ludrative lig of rurd network initiatives

Description

Privately Funded

Morrisburg, Ontario

Installed fibre from Utility poles connecting industrial park, downtown and utility
infrastructure

South Dundas, Ontario

Constructed fixed wireless network linking four communities

Lanark County, Ontario

Agreement with Bell Canada to enhance local telecommuncations infrastructure
based on aggregated demand through shared usage and costs; called Lanark
Community Network, or LCN

Publicly-Funded

Region of Peel

Public Sector Network (PSN) comprising more than 200 kms of fibre through Peel
region, and the cities of Brampton and Mississauga

Saskatchewan Community
Net

Extension of high-speed network and Internet access to 366 communities

Smart Communities

12 demonstration projects to establish Smart Communities in mostly rural and
remote areas

Public-Private Sector Partnerships

Summerside Fiber Net

Creation of a broadband network to connect homes, businesses and outlying
areas in and around Summerside, Prince Edward Island

Silicon Island (Cape
Breton, Nova Scotia)

Construction of a high-tech office building catering to small, digital media
companies, in tandem with establishment of T-1 connections to Halifax

 Morrisburg and South Dundas information: Presentation at the CANARIE %' Advanced Network
Workshop; Lanark County information: LCN Press Release, February 16, 1999; Alberta SuperNet
information: Presentation May 30, 2001 and Bell Intrigna press release, July 24, 2001; Saskatchewan
information: Government of Saskatchewan press release, May 23, 2001; Smart Communities information:
Industry Canada, “ Smart Communities. Report of the National Selection Committeg”, 2000.
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Regarding the Smart Communities project, a nationa selection committee was sruck to
evauate proposas from al ten provinces, one in the North and one in an Aborigina community
that could act as demondiration projects to become a smart community. Twelve projects were
chosen in mid-2000 and funding of up to $5 million is to be provided over a three-yesar
period.”®

The methods by which some of these smdler communities have approached the funding and
congruction of their networks include:

using a budgetary surplus generated from their municipd hydro company to provide the
necessary funds to construct asmall network (Morrisburg);

cregting a consortium of users to ‘aggregate demand for improved communications and
networking services and forming a non-profit corporation to carry out feasbility studies and
negotiate with carriers (Lanark County); and

using less expensve, off-the-shelf technology to build a relatively (as compared to fibre
capacity) low capacity radio network linking four smaler communities to higher capacity
networks (South Dundas).

Examples of aggregation to facilitate the congtruction of fibre networks for individua users or
communities of usersincude:

Quebec School Boards, through a combined effort of aggregating their communications
needs and partnering with other principa or ‘anchor’ tenants, helped fund the congtruction
of loca fibre networks which link the schools, adminidrative centres and other principa
locations; and

Simcoe Community Access Network, a joint venture of Hydro One Telecom Inc. and a
number of loca dectricd utilities. Hydro One was able to leverage its needs for facilities in
this area to assg the locad communities in building new advanced infragtructure in ther
region. This includes both fibre and licence-exempt wirdess access technology. The
network is expected to be completed in 2002.

In addition to the privately funded and partnership initiatives noted above, there are various
government sources of funding that could be leveraged for the deployment of broadband
infrastructure.

% Smart Communities: Report of the National Selection Committee, Industry Canada.
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Some of these programs are outlined in the Table below, which provides an illugrative ligt of
funding programs provided by the Federal and Provincid levels of government to construct
high-speed networks and improve access to Internet services.

Table6.2
Illugrative lig of funding dternatives for fibre projects

Program Description

Advanced Networks Managed by CANARIE to provided funding for SchoolNet, Advanced
Applications, Services |End-to-End applications and Advanced Network Technology

and Technologies
(ANAST) Shared Cost
Funding Program

Canada-(Provincial) Infrastructure program, co-funded by the Federal Government and
Infrastructure Program |each of the 10 provinces, provides funding for projects such as High-
speed Internet for communities

Western Economic Funding available for infrastructure projects through Western
Diversification Program |Economic Partnership Agreements between the Federal Government
and the Alberta and Saskatchewan governments

Direct A number of initiatives by individual provinces and the Federal
Provincial/Federal government to fund high-speed network and internet services.
Funding Examples include Alberta Innovation & Science contribution for

SuperNet, Government of Saskatchewan funding for CommunityNet,
Government of Ontario funding for ORION (new, provincial high-
speed fibre network) and Industry Canada funding for CANARIE,
SchoolNet and other initiatives.

A number of models exigt for private and public sector initiatives to accelerate the deployment
of broadband infrastructure. These include:

Private network with anchor tenant — A public sector organization, depending on itsSize,
could consume sufficient telecommunications voice and data services to act as an anchor
tenant on a new infrastructure build. An anchor tenant providing certainty of demand would
fadilitate funding of the infrastructure build.

Joint-built networks — A number of private and/or public organizations jointly plan and
build anetwork that meets not only their needs but also those of others. Construction costs
are shared, reducing the cost to dl and making the project feasible.
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Public Network with private sector operators - The government of Alberta has
contracted with Bell Intrigna and Axia IP Services Ltd. to act as overal project managers.
The private sector operators have made a commitment to build a transport network to 27
core communities. The government of Alberta will invest $193 million to adlow the private
sector partners to build to an additiona 395 communities™ The government of Alberta has
agreed to a multi-year contract to obtain high-speed access services from the private sector
operators to connect schools and other public ingtitutions.

ILEC invetment commitment — Under its next-generation services infrastructure
program, MTS has made a commitment to invest $300 million over a three-year period to
bring high-speed Internet services to over 85% of Manitobans.®

Public seed funding for community-owned network - Upper Canada Networks
(UCNet) in Kemptville, Ontario, is a not-for-profit corporation supported by $1.8 million in
provincid (Ontario Minigtry of Energy, Science and Technology) and federd funding, with
meatching contributions from stakeholders such as  equipment vendors, school boards and
local businesses. Since April 2000, UCNet has deployed wirdless broadband services in
the Leeds-Grenville area, ingtaling telecommunications towers, 45 Mbps radio trunks and a
grid of fibre-optics lines that will ultimately link 212 communities within an area bounded by
Cornwadl, Gananogque and North Grenville

As illugtrated above, there have been, and continue to be, many initiatives to aggregete loca
demand and to simulate supply of advanced telecommunications infrastructure and services in
rurd arees. The Commission will continue to monitor and report on promising means for
accderating public and private sector investment in rural broadband infrastructure.

*® Alberta SuperNet Presentation, May 30, 2001.
% MTS Press Release, September 22, 2000.
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Glossary of terms and acronyms

Analog Service: Transmission of a set of audible frequencies enabling telephony voice
conversations or dia-up Internet access via a regular telephone line. Virtuadly all

residential telephones are analog devices. Analog signals are typically converted to a
digital format.

Broadband Services. For the purposes of this report, a service enabling the two-way
transmission of voice, data or multimedia communications with speed in one direction in
excess of 1.544 Mbps.

Cable Internet Service: A bi-directional high-speed digital communication service,
enabling Internet access through the use of cable TV coaxial network.

Central Office: Facility containing telephone equipment where customers cals are
switched and transmitted.

Centrex Resale: The purchase and resale of bulk Centrex serviceto retail customers.

Centrex Service: A telephone company supplied local service with associated sets of
features (e.g., cal display, call forwarding).

Co-L ocation: An arrangement whereby competitors of an ILEC can locate facilities at or
near the ILEC’ s Central Office.

Competitive Local Exchange Carrier (CLEC): A facilities-based provider of local
exchange service, other than an ILEC.

CRTC Interconnection Steering Committee (CISC): A forum for parties, with CRTC
assistance, to resolve loca competition implementation issues of a technological,
operationa or administrative nature and to resolve other telecommunications issues.

Data Service: Non-voice services.

Digital Service: The transmission of binary data signals (a continuous string of zeros and
ones). Such service is used for computer-to-computer communications or for
transmission of digitally-encoded analog signals in telephone and digital cellular
networks.

Digital Subscriber Loop (DSL): A local loop equipped to alow high-speed data
transmission.

Exchange: A basic geographical area for the administration and provision of telephone
service by an ILEC, which normally encompasses a city, town or village and adjacent
aress.
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Glossary of terms and acronyms

Facilities-based Carrier: A carrier that provides telecommunications services, using, in
part, their own switching and transmission facilities.

Fibre Optics: A broadband transmission facility which uses a beam of light to transmit a
digital signal through a glass strand.

Forward Sortation Area (FSA): First three digits of the six digit postal code.

Incumbent Local Exchange Carrier (ILEC): A company that, prior to the introduction
of competition, provided monopoly local telephone service.

Internet: Commonly known as “World Wide Web”, aworld wide computer network.

Internet Service: For the purposes of this report, Internet service includes retail Internet
access.

Internet Service Providers (ISPs): Companies that provide customers with access to
Internet services.

Interexchange Private Line (IXPL): A dedicated communications channel provided at
flat rates between points in different exchanges.

Local Loop: Typically caled the “last mile’, the physical connection between the
customer premise and the Central Office.

Local Number Portability (LNP): The ability for customers to retain their telephone
numbers when they change local service provider.

Long Distance Resale: The purchase and resale of bulk private line and other
interexchange services for the provision of long distance services to retail customers.

Mobile Services. Wireless services including analog and digital cellular (e.g. Personal
Communications Services or PCS).

Narrowband Services. For the purposes of this report, a service enabling the two-way
transmission of voice or data communications with speed in either direction not
exceeding 64 Kbps.

Private Line Service: A dedicated communications channel provided at flat rates
between points in the same exchange.

Stentor: The former national alliance of incumbent carriers.
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Glossary of terms and acronyms

Support Structure: Structures, such as poles and conduit, that support transmission
facilities (copper cable and/or fibre optics).

Terminal Equipment: Equipment located at the customer’s premises, used for voice or
data communications (e.g. telephone set).

Virtual Data Network : The use of a shared network to provide partitioned capabilities
for a group of users, providing users with the appearance of a private network.

Wideband: For the purposes of this report, a service enabling the two-way transmission
of voice or data communications with speed in either direction of greater than 64Kbps up
to and including 1.544 Mbps.

Wireless Services: Tdecommunications services via the airwaves - radio, cdlular,
satellite, microwave, etc., and includes fixed wireless.

Wirdine Service: Telecommunications services offered over wires.
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Presence of local service providers by major urban centre

Vancouver/Victoria
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Victoria

Colwood

Number of service providers

1
N3

B 4 or more

Presence of local service providers shown in the mapsis somewhat overstated due to limitations of the
survey. Aswell, not all customers, particularly residential, can choose to switch to alocal competitor.
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Presence of local service providers by major urban centre
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Presence of local service providers by major urban centre
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Presence of local service providers by major urban centre
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Presence of local service providers by major urban centre
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Presence of local service providers by major urban centre
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Presence of local service providers by major urban centre
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Presence of local service providers by major urban centre
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Presence of local service providers by major urban centre
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Presence of local service providers by major urban centre
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Presence of local service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre

Vancouver/Victoria
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Presence of high-speed Internet access service providers shown in the maps is somewhat overstated due to
limitations of the survey.
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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Presence of high-speed | nter net access service providers by major urban centre
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