TeleGeography




nications Traflic Statistics and

This work is based on sources believed to be reliable, but the publisher
does not warrant the accuracy or completeness of any information for any
purpose and is not responsible for any errors or omissions.

This work is for the confidential use of subscribers. Neither the whole nor
any part of this publication may be reproduced or transmitted in any form
or by any means, electronic, mechanical, photocopied, recorded or other-
wise, without prior written consent from TeleGeography, Inc.

All rights reserved. Copyright © TeleGeography, Inc. 2001

Second Printing—December 2001

This is book number

TG02-111584

Do not reproduce.

ISBN 1-886142-32-7
Printed in the United States of America

TeleGeography, Inc. ¢ 1325 Massachusetts Avenue, NW ¢ Sixth Floor ¢ Washington, DC 20005 USA
Tel. +1 202 741 0020 « Fax +1 202 741 0021 « E-mail: info@telegeography.com
www.telegeography.com



This report was prepared by TeleGeography, Inc., the Washington, D.C.-based
research and publishing group of Band-X Ltd.

The TeleGeography 2002 research and production team included:

StephanBeckert ................... Director of Traffic Research
J.Patrick Christian .. .. ..................... Research Analyst
AbiolaOgunyemi .......................... Research Analyst
PaulMelton . ........ ... ... .. . .. ... .. Research Analyst
Joe Vigil . ... ... .. ... Research Analyst
AlanMauldin .. ........... .. .. ... .. ....... Research Analyst
Markus Krisetya .................. Director of Systems & Design
Michael Gorski . ....................... Systems Administrator
JenniferBruce ....................... Designer+Cartographer
TimStronge . ............... EVP of Research, TeleGeography, Inc.
JasonKowal .................... President, TeleGeography, Inc.

The following reports, databases, and maps also are available from TeleGeography, Inc.:

Packet Geography 2002 (ISBN 1-886142-30-0)

Colocation 2002 (ISBN 1-886142-31-9)

International Bandwidth 2001 (ISBN 1-886142-27-0)

The TeleGeography International Traffic Database (subscription service)
The Band-X Bandwidth Indices (subscription service)

Global Communications Cable & Satellite Map (ISBN 886142-29-7)
Global Internet Map (ISBN 886142-28-9)

Global Communications Traffic Map (ISBN 886142-25-4)

For all inquiries, please contact:

TeleGeography, Inc.

1325 Massachusetts Avenue, NW
Sixth Floor

Washington, DC 20005 USA

Tel. +1 202 741 0020

Fax +1 202 741 0021

E-mail: info@telegeography.com

For more information, please visit www.telegeography.com.

TELEGEOGRAPHY 2002 © TELEGEOGRAPHY, INC. 2001



List Oof Figures . . . . . . ... e e e 4

List of Country Traffic Tables . . .. . . .. .. ... . . e e 6
Preface . . .. e e 7
EXecUtiVe SUMIMArY . ... .. .ttt e e e e e e e e 1
Carriers
The Growth of International Carrier Competition . ... .. .. ... ... .. .. ... . ... . . .. ... 17
Market Shares of International Carriers . ... ... . ... . . . i e e 20
Top 40 International Carriers . . .. ... ... . e e e 24
Traffic of Selected Multinational Carriers . . ... .. .. ... ... i i e e e e 25
Market Shares of U.S. International Carriers . ... .. .. ... .. . i e e 25
International Circuit Usage by U.S. Carriers . ... . ... ..ttt e et et ee e 26
Pricing
Overview of International Pricing Trends . . . . ... .. ... ... .t e i 33
Elements of an International Call . .. ... . ... . .. . . .. . . e e 40
International Carrier Call Costs fromthe U.S. . . .. . ... ... . . . . . e 42
International Carrier Call Coststothe U.S. . . .. . ... . . . . . . . i i e i 44
International Private Line Prices . .. .. ... ... . e e 46
International Settlement Rates . . .. ... ... . . . . . . e e 47
FCC and ITU Settlement Benchmarks . . . ... ... .. . .. . . i e e i e 49
National Interconnection Rates . . .. ... ... .. ... ... ... 51
Wholesale Pricing
Wholesale Rates by Country, 2000 and 2001 . .. ... ... ... .. . . i i 52
Retail Pricing
Retail Prices for a Three-Minute Call . . . . .. .. . . . .. ... . . . e 53
Retail Pricing Trends, 1998-2001 . .. . .. ... ... . i e ettt e 56
Traffic Analysis '
Overview of International Traffic Trends . . . . .. . ... . .. . . e e e 59
VOIP Routes & Traffic . ... .. i i i i e e s e e e e e e 69
International Traffic to and from Mobile Phones . . ... .. ... ... .. ... .. .. . . . 75
International Call Quality Metrics . .. ... ... .. . e e e 85
Traffic Summary
Global Traffic RevView . . . . . . . . e e 91
International Traffic by Region . .. ... .. . . . e e 93
International Traffic by Country . . .. ... .. . e 97
International Traffic by Route . .. ... . . . . e 100

Country Traffic Statistics
International Traffic Tables

(see page 6 for adist of countries) . ... ... . ... .. ... e 104
Methodology . . ... o e e e e 211
Reference
National Telecommunications Indicators . .. .. ... ... .. ... . . . .. e 214
International Telephone Traffic . . .. ... .. ... . . . . . e e 215
International Dialing Codes, by Country . ... ... . ... . . . e 218
World Dialing Codes Map . . ... . ... e 220
International Dialing Codes, by Number . . . .. ... .. . . . .. . . . e e e 222
North American Area Codes, by Number . . .. ... .. . .. . . .. . . i 223
North American Area Codes, by Jurisdiction . . ... ... ... ... . .. . .. i 224
North American Area Codes Map . .. .. .. . . i it i i e e e e e e 226
A PHImMEr ON BilS . .. .. e e e 228
About TeleGeography, INC. . . . . ... ... . . e e e 230

© TELEGEOGRAPHY, INC 2001 TELEGEOGRAPHY 2002 3



Executive Summary
Figure 1. International Traffic and Main Line

Growth .. ...... ... ... ... ........ 1
Figure 2. Charge of the Challengers . ............ 12
Figure 3. Top 10 International Carriers . . .. ....... 13
Figure 4. Ten Yearsof Change ................. 14

Carriers
The Growth of International Carrier Competition
Figure 1. Global Growth of International Carriers,

July 1996-July 2001 ................ 17
Figure 2. Regional Growth of Licensed International
Carriers, 1996-2001 ................ 18
Figure 3. Countries with International Telephone
Service Competition . ... ............. 19
Market Shares of international Carriers . ... ......... 20
Top 40 International Carriers .................... 24
Traffic of Selected Multinational Carriers ............ 25
Market Shares of U.S. International Carriers ......... 25

International Circuit Usage by U.S. Carriers
Figure 1. International Circuit Usage Summary,

1996-2000 ............ ... ... ..., 26
Figure 2. International Circuit Usage for Selected
Routes, 1998-2000 ... .............. 27
Figure 3. International Circuit Usage by Region,
1998-2000 .............. .. ...... 28
Figure 4. Idle Circuits of U.S. Carriers by Region,
1998-2000 ........... ... .. ... ... 29

Pricing
Overview of International Pricing Trends
Figure 1. U.S. Carrier Revenues and Settlement

Outpayments, 1980-2000 ............ 33
Figure 2. U.S. Carrier Revenues for International

Voice Service, 1997 and 2000 ......... 34
Figure 3. U.S. Carrier International Call Revenue by

Destination, 2000 . ................. 35
Figure 4. Wholesale Rates by Destination Type and

Region, 2001 ........... ... ... .... 36
Figure 5. Call Prices to Developed versus

Developing Country Markets, 2000 . .. ... 37
Figure 6. Call Prices to Fixed versus Mobile

Telephones, 2000-2001 .............. 37
Figure 7. Relationship between Effective Settlement

Rate and Price per Minute, 2000 .. ... .. 38

4 TELEGEOGRAPHY 2002

Elements of an International Call

Figure 1. International Call Components . ......... 40
Figure 2. Basic Call Transport Methods . ......... 41
International Carrier Call Costs fromthe U.S. ... ...... 42
International Carrier Call Coststo the US. ... ........ 44

International Private Line Prices
Figure 1. International Private Line Lease Prices

from U.S., 1996-2000 ............... 46
Figure 2. Band-X Bit Index, 2000-2001 ..... ... .. 46
International SettlementRates ................... 47

FCC and ITU Settlement Benchmarks
Figure 1. FCC Benchmarks and ITU Target

Recommendations (U.S. cents) ......... 49
National Interconnection Rates . .. ................ 51
Wholesale Rates by Country, 2000 and 2001 ........ 52
Retail Prices for a Three-Minute Call . .............. 53
Retail Pricing Trends, 1998-2001 ................. 56
Traffic Analysis
Overview of International Traffic Trends
Figure 1. Regional Traffic Growth, 1998-2000 .. ... 59

Figure 2. Annual Traffic Growth in Competitive and
Non-Competitive Telecom Markets,

1997-2000 ......... ... .. ..., 60
Figure 3. international Call Costs from Germany,

1997 and 2000 ................... 61
Figure 4. Revenue and Call Volume Changes for

Major Carriers, 1999-2000 ........... 62
Figure 5. Five of the Ten Largest U.S. Carriers

Have Failed ...................... 63
Figure 6. Comparison of Wholesale and

Settlement Rates, 2000 .............. 65
Figure 7. VolP and Bypass Targets, 2000 . ... ... .. 66
Figure 8. The Substitution Effect . . ... .......... 67

VoIP Routes & Traffic
Figure 1. International VoIP and PSTN Traffic

Summary ........... .. e 70
Figure 2. Major VolP Carriers and Traffic ......... 71
Figure 3. Top 25 U.S.-Originated VolP Routes,

1999-2001 .......... ... ... ..., 73
Figure 4. Traffic, Settlements, and Regulation . . . . .. 14

© TELEGEOGRAPHY, INC. 2001



International Traffic to and from Mobile Phones

Figure 1. Mobile versus Fixed International Traffic
and Subscribership by Region, 2000 .. ... 75
Figure 2. Percent of Mobile-Originated International
Traffic, 1999-2000 ................. 76
Figure 3. Percent of International Traffic to and from
Mobiles, 2000 .................... 77
Figure 4. Wholesale Rates to Fixed versus Mobile
Telephones, 2001 .................. 78
Figure 5. Estimated Costs of Wholesale Traffic to
Fixed and Mobile Destinations, 2000 .19
Figure 6. Mobile Subscribers and
Mobile-Originated International Traffic
for Select Countries, 2000 . ........... 80
Figure 7. Roaming Between Denmark and Ireland . . .81
Figure 8. RPPversusCPP ... ................ 83
Figure 9. Interconnection Rates for Selected
Countries, 2001 . .................. 84
Call Quality
Figure 1.'.Call Quality Metrics from Germany and
the UK, June-August 2001 ........... 86
Traffic Summary
Global Traffic Review
Figure 1. International Traffic and Main Line
Growth . . ... ... ... ... ... .. .... 91
Figure 2. International Traffic, Revenue, and
Subscriber Growth . . ................ 9N
Figure 3. Intercontinental Traffic Flows,
1997and 2000 ................... 92
International Traffic by Region
Figure 1. Interregional Traffic Flows, 2000 ... ... .. 93
Figure 2. International Traffic by Origin, 2000 .. ... 93
Figure 3. Traffic Growth by Region, 1999-2000 ..93
Figure 4. European Telecommunications Traffic
Flows, 2000 ......... ... ... ... ... 94
Figure 5. Latin American Telecommunications
Traffic Flows, 2000 ................. 95
Figure 6. Asian Telecommunications Traffic Flows,
2000 . ... 96

© TELEGEOGRAPHY, INC. 2001

International Traffic by Country
Figure 1. Outgoing International Telephone
Traffic Growth for Selected Countries,

1999-2000 ... ... ... ... ... ... 97
Figure 2. Telephone Traffic Balances for Selected
Countries, 2000 . .................. 97
Figure 3. International Traffic Indicators, 2000 . .. .. 98
International Traffic by Route
Figure 1. Top 50 International Routes, 2000 .. ... 100
Figure 2. Traffic Iimbalances on Selected U.S.
Routes, 2000 .................... 101
Figure 3. Traffic Imbalances on Selected Non-U.S.
Routes, 2000 .................... 101
Figure 4. International Outbound Routes with
Rapidly Growing Traffic, 1999-2000 .. ... 102
Country Traffic Statistics
(see page 6 for a list of countries) ............. 104
Reference
National Telecommunications indicators . . ... ... .. 214
International Telephone Traffic ................ 215
International Dialing Codes, by Country . . ... ..... 218
World DialingCodesMap . .................. 220
International Dialing Codes, by Number ......... 222
North American Area Codes, by Number . . .. ..... 223
North American Area Codes, by Jurisdiction ... ... 224
North American AreaCodesMap . . ............ 226
APrimeronBits ............. ... .. ... . ... 228
TELEGEOGRAPHY 2002 5



Angola........... ... ... ... 105
Argentina . . ................. 106
Armmenia . ................... 107
Australia ................... 108
Austria . ......... .. ... .. ... 109
Azerbaijjan .................. 110
Bahrain .................... m
Belarus .............. ... ... 112
Belgium ........... ... ... ... 113
Benin............. .. ... ... 114
Bolivia ..................... 115
Brazil . ... ... ... .. .. .. .. 116
Brunei ............ ... ... ... 17
Bulgaria . . .................. 118
Burundi .................... 119
Canada .................... 120
Chile ....... ... .. ... ..., 121
China ..................... 122
Colombia . ... .. e 123
CostaRica .................. 124
Croatia .................... 125
Cyprus .............c..0.... 126
CzechRepublic ............... 127
Denmark ................... 128
Dominican Republic . . .......... 129
Ecuador .. .................. 130
Egypt....... ... ... 131
Eritrea . .................... 132
Estonia .................... 133
Finland .................... 134
France .. ................... 135
Georgia . ..........cc.. 136
Germany ................... 137
Ghana ..................... 138
Greece ..............c..... 139

6 TELEGEOGRAPHY 2002

Guatemala .................. 140
HongKong .................. 141
Hungary ................... 142
India ...................... 143
Indonesia . .................. 144
Iran ............. . ....... 145
Ireland . ................... 146
Israel ..................... 147
Italy ....... ... ... ....... 148
Jamaica . ............. ..., 149
Japan . ...... . oo oL 150
Jordan . ........ ... ..., 151
Kazakhstan ................. 152
Kenya ..................... 153
Korea,Rep. ................. 154
Kuwait . .................... 155
Kyrgyzstan . .. ............... 156
Latvia ..................... 157
Luxembourg ................. 158
Macau..................... 159
Macedonia . . ................ 160
Malaysia ................... 161
Malta ..................... 162
Mauritius . . . ................ 163
Mexico .................... 164
Moldova ................... 165
Morocco ......... ... ..., 166
Namibia ................... 167
Netherlands . ................ 168
NewZealand ................ 169
Norway .................... 170
Oman ...............c.o... 1m
Pakistan ................... 172
Palestinian Territory ........... 173
Panama .................... 174
Paraguay ................... 175

Peru .............. .. .. ... 176
Philippines .. ................ 177
Poland .................... 178
Portugal ................... 179
Qatar ............0uvvn... 180
Russia ..................... 181
Rwanda .................... 182
Saudi Arabia ................ 183
Singapore .................. 184
Slovak Republic .............. 185
South Africa . ................ 186
Spain . ......... .. .. L. 187
Srilanka ................... 188
Sudan ..................... 189
Swaziland .................. 190
Sweden .................... 191
Switzerland . ................ 192
Syria ..... ... 193
Taiwan . ............... . ... 194
Tajikistan . .................. 195
Thailand ................ ... 196
Togo ... 197
Trinidad &Tobago ............. 198
Turkey .. ... .. ... 199
Turkmenistan . ............... 200
Ukraine .................... 201
United Arab Emirates .......... 202
United Kingdom—Outgoing ... ... 203
United Kingdom—incoming ... ... 204
United States—Outgoing .. ...... 205
United States—Incoming . ....... 206
Uruguay ................... 207
Uzbekistan ................. 208
Yugoslavia .................. 209
Zimbabwe .................. 210

© TELEGEOGRAPHY, INC. 2001



TeleGeography has been called the “bible” of the worldwide communications industry.
At WorldCom, we couldn’t agree more. That’s why we’re proud to sponsor this report
once again and to continue our long-standing support of the TeleGeography series.

Despite the challenges that our industry has experienced in recent years, global com-
munications continues to be one of the world’s most dynamic, high-growth, and fast-
changing industries. Profound changes have transformed the industry for many
decades, but the pace of change accelerated in the 1990s. For example, the 1993
TeleGeography report counted only 13 competitive markets in the world. Today there
are more than 40 and counting. Also in 1993, only 19 international carriers operated
in the United States. Now there are over 1,500. Worldwide, the number of competi-
tive carriers has mushroomed from a mere 56 in 1993 to more than 4,000 this year.
And the 43 billion minutes of international traffic recorded in 1993 surged to over
130 billion minutes in 2000.

Needless to say, tracking this ever-expanding and rapidly shifting marketplace has
become more challenging with each passing year. Indeed, the telecommunications
and Internet segments of the industry have each grown so much and become so com-
plex that & single report no longer suffices. So for the first time, TeleGeography is
publishing separate reports for these two important segments.

In this report, you'll find market shares of the telecom industry’s major carriers, inter-
national traffic analyses and summaries, and route-by-route PSTN traffic volumes for
over 100 countries and 2,000 routes. You’ll also find charts highlighting the 40 largest
international carriers and the world’s leading Voice-over-IP providers.

Notably, the mobile telephony and pricing sections in this year’s report have been
significantly expanded. The mobile telephony section, for instance, includes authorita-
tive data on how mobile subscriber growth and roaming impact international telecom
traffic flows. In addition, this report continues to provide you with updated informa-
tion on the impact of deregulation and privatization on retail and wholesale
pricing worldwide.

On behalf of WorildCom, 1 am pleased to present to you TeleGeography 2002—the
most complete, reliable, and authoritative resource for analyzing and understanding
our ever-changing industry.

Bob Lacy

Vice President
WorldCom International Expansion Support

© TELEGEOGRAPHY, INC. 2001 TELEGEOGRAPHY 2002
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EXECUTIVE U

“The half-dozen new international carriers which will cut their teeth in the
early 1990s...may have a harder time of it than the first generation.”
—TeleGeography 1993

For more than a decade, the annual series of TeleGeography reports has documented
the trends and key issues shaping the international telephony market. While the
report’s focus has always been on benchmarking rather than forecasting the state of
the industry, there’s no question that the above projection, written eight years ago,
was accurate—albeit somewhat understated.

The past year and a half have marked a watershed for the industry. After a decade-
long boom, capital markets and the telecom industry as a whole have gone sour, and
many international carriers have fallen out of favor with investors. For all of the tur-
moil, however, closer inspection reveals a number of positive industry trends.

Traffic Growth

International voice traffic grew by over 21 percent to 132.7 billion minutes in 2000—
solid growth for an industry that’s over a hundred years old (see Figure 1. International
Traffic and Main Line Growth). With the exceptions of Eastern Europe and Africa, each
region of the world reported double-digit traffic growth. The continuing rise in inter-
national traffic has been propelled by two broader trends: the liberalization of inter-

3,500 :
-}
HE-)
3,000 # Fixed main lines -
m Cellular subscribers A
2,500 —o— [nternational call minutes

2,000

1,500

1,000

Worldwide subscribers (millions)

500

2

G,

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

- 350

300

250

- 200

- 150

- 100

- 50

International Telecommunications Traffic
{billions of minutes)

0

Note: Data include outbound international traffic on public networks enly. Projections assume 15% traffic growth, 5% main fine growth, and 30% mobhite

subscriber growth annually.
Source: TeleGeography research and ITU

© TeleGeography, Inc 2001

© TELEGEOGRAPHY, INC 2001 TELEGEOGRAPHY 2002

11



EXECUTIVES

ARY

45.0 -

40.0

35.0 - 31%
Global Market
30.0 Share of New

: Carriers 24%
2.0 - \A

200 - 16%
150 -

10.0 -

New Carrier Traffic (billion minutes)

50 -
0,039 0.08% 031% 2%
00 —O O

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Notes: New carrier traffic includes only carriers that began facifities-based operations after 1989,
Source: TeleGeography research © TeleGengraphy, Inc 2001

national telecom markets (leading to greater competition) and the growth of mobile
telephony. Traffic growth in competitive telecom markets has consistently outpaced
growth in countries that have not liberalized their telecom markets.

Carriers

While several prominent international carriers have permanently shut their doors in
recent years, more companies entered the international long-distance market than left
it in 2000. Worldwide, the number of licensed international carriers grew by more than
40 percent to just over 4,000. The market share of new carriers—the generation of
companies founded in the 1990s to compete with incumbent telcos—continued on its
steadily upward trend, increasing to 31 percent of global minutes in 2000
(see Figure 2. Charge of the Challengers). Moreover, for the first time ever, a non-
incumbent carrier took the top spot in TeleGeography’s annual ranking of international
carriers (see Figure 3. Top 10 International Carriers). With 12.4 billion minutes of U.S.-
originated traffic and an aggregated total of more than 16 billion minutes of interna-
tional traffic worldwide, WorldCom has emerged as the largest carrier in the U.S. and
the world.

Pricing

While carriers’ fierce price competition has cut into their gross revenues, a more
detailed analysis of pricing data reveals that they have also been able to reduce their
costs substantially. Plummeting international bandwidth costs and sharp decreases in
both settlement rates and interconnection charges have enabled many carriers to send
traffic at lower-than-ever-costs. For example, U.S. carriers’ per-minute settlement

12 TELEGEOGRAPHY 2002 © TELEGEOGRAPHY, INC. 2001
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Outgoing Traffic
(millions of minutes)

Rank Carrier Gountry 2000 1999  Change 1999-2000
1. WorldCom Us. 12,399.5 8,294.9 49.5%
2. AT&T U.s. 9,680.1 10,816.5 -10.5%
3. BT UK. 4,559.3 4,029.1 13.2%
4,  Deutsche Telekom  Germany 4,525.0 4,385.0 3.2%
5. France Téléecom France 4,393.0 4,390.0 0.1%
6.  Sprint U.s. 3,922.8 37144 5.6%
7. Cable & Wireless UK. 3,487.6 2,528.9 37.9%
8. Telecom Italia italy 2,706.0 2,390.0 13.2%
9. China Telecom China 2,050.0 1,950.0 5.1%

10.  Swisscom Switzerland 2,050.0 2,259.0 9.3%

Note: Traffic figures are for qutgoing traffic from gach carrier's home market only. )
Source: TelaGeography research : © TeleGeography, in¢ 2001

outpayments in 2000 were almost 50 percent lower than in 1997. While average costs
have traced a steady downwards path, the cost of sending traffic on individual routes
can vary unpredictably—in particular, carriers’ costs of sending calls to mobile phones
and to developing countries fluctuate wildly.

Voice-over-IP

International Voice-over-IP (VolP) traffic has continued to grow at a blistering pace,
increasing from 1.6 billion minutes in 1999 to 5.3 billion in 2000. While most of this
traffic is carried by specialist VoIP carriers, such as iBasis and ITXC, many minutes are
originated by traditional PSTN operators who have chosen to outsource some of their
international traffic to VolP operators. On the basis of trends in the first half of 2001,
international VoIP traffic is likely to reach 10 billion minutes in the current year, equiv-
alent to six percent of the world’s projected traffic in 2001.

Mobile Telephony

The impact of the mobile telephony boom on the international long-distance market
cannot be overstated. Mobile phones generated approximately 20 percent of interna-
tional call volumes in regions as diverse as Europe, Asia, and Africa. While some of
this traffic is simply a replacement for calls from fixed-line phones, much of it is gen-
uinely new traffic driven by international mobile roaming.

Unfortunately, mobile telephony has also had a tremendous impact on carriers’ costs.
Mobile termination charges in many countries, particularly in Europe, are as much as
sixteen times higher than the cost of termination to fixed-line phones. In Italy, for
example, mobile phones account for approximately 35 percent of inbound internationa!
traffic but an astonishing 85 percent of call termination charges paid by carriers.

© TELEGEOGRAPHY, INC. 2001 TELEGEOGRAPHY 2002 13
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Indicator 1990 1995 2000
International Traffic {billions of minutes) 335 61.6 132.7
Revenues from International Traffic (billions of US$} $37 $55 $70
Countries Permitting Carrier Competition 6 18 49
Top 20 Carriers' Share of World Traffic 86% 2% 50%
Market Share of New Carriers <1% 5% 3%
Countries Permitting International Simple Resale (ISR) 0 2 35

Note: New carriers inclade only carriers that began facilifies-based uéergiiﬁé after 1989,

Sourge: TeleGeography research © TeleGeography, Ing 2001

Conclusion

The international telecom industry has changed dramatically since TeleGeography first
launched its self-titled research series more than a decade ago. In 1990, international
call volumes reached approximately 33.5 billion minutes, six countries allowed inter-
nationai services competition, and none permitted international carriers to intercon-
nect directly with domestic carriers. Ten years later, traffic has more than quadrupled,
nearly 50 countries allowed at least limited international services competition, and 35
countries permitted international carriers to interconnect directly with domestic phone
companies (see Figure 4. Ten Years of Change).

The tremendous growth and increasing diversity of the telecom industry have com-
pelled TeleGeography to change the way we research the industry and present our find-
ings. Previous editions of the TeleGeography report dealt not only with international
telephony but also with international bandwidth and cross-border Internet connectiv-
ity. The scale and complexity of each of these industries, however, has grown to the
point where they cannot be covered adequately in a single report. In the spring of
2001, TeleGeography released International Bandwidth 2001 (http://www.internation-
albandwidth.com), an in~depth analysis of international fiber optic and satellite net~
works. In September 2001, TeleGeography published the new Packet Geography 2002
(http://www.packetgeography.com) report, the first in-depth statistical guide to
international Internet infrastructure.

By dedicating a full report to each of these topics, TeleGeography has been able to pro-
vide greater depth of information than ever before. With more detailed and extensive
data on telecom costs and pricing, international mobile telephony, and the burgeoning
VoIP sector, TeleGeography 2002 is our most exhaustive report ever on international
telephony. As always, we welcome your questions, comments, and criticisms to help
improve future editions. Please send your correspondence to the coordinates listed on
the title page of this book. @=@

14 TELEGEOGRAPHY 2002 © TELEGEOGRAPHY, INC. 2001
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Slower Growth in Competition

As of July 2001, more than 4,000 companies worldwide were authorized to build facil-
ities to offer international telephone service. Four years before, there were less than
600 (see Figure 1. Global Growth of International Carriers, July 1996-July 2001). But
the rate of growth has slowed to 42 percent in 2001 from an average of 57 percent
between 1996 and 2000. To most observers, this will come as no surprise. Access to
start-up capital has become increasingly scarce over the last 12 months, and many
existing carriers have fallen out of favor with investors. In fact, five of the top ten U.S.
international carriers went out of business in 2000.

One might assume that closing the door to capital would further impede new entrants,
but this isn’t the whole story. Many new carriers do not own extensive submarine cable
capacity and switching assets, so their start-up costs can be minimal. Furthermore,
bankruptcy-induced network fire sales are making it cheaper than ever to buy a net-
work. Also, there are still many markets that have only recently opened to competi-
tion (e.g., Argentina, Singapore, Taiwan), and others that are about to explode (e.g.,
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2500 -

2000 -

International Carriers

1500 -

1000 -
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Source: TeleGeography research ©TeleGeography, Inc. 2001
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Brazil, China, India). So, although stock markets continue to be inhospitabie hosts for
international carriers, we expect the growth of competition to remain steady for the
coming year.

The New Breed of Virtual Carrier

In total, the facilities-based carriers which started business since 1989 now carry 31%
of the world’s international telephone traffic (see the “Overview of International Traffic
Trends” in the Traffic Analysis section below). The relationship between the network
builders and the swarm of “virtual” carriers—which repackage the facilities and serv-
ices of network builders—is one of symbiosis. New market entrants, while they
represent a competitive threat, can also be the incumbent’s best customers. And, in
some cases, new specialist wholesale carriers are serving up their facilities in the other
direction—to established carriers that are encumbered by marketing expenses and
bureaucratic processes.

Both facilities-based and virtual carriers alike are always on the hunt for new ways to
cut prices without shrinking profit margins. The latest development in alternative traf-
fic routing is creating a new kind of packet-switched symbiosis. Once the network
builders determine how to send commercial grade traffic on IP networks reliably and
how to devise a way to settle accounts properly, the ranks of international carriers will
swell even more rapidly. Indeed, IP connectivity may lead to unregulated international
carriers on virtually every street corner, in every corner of the world, @=@
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Number of Authorized International Carriers

Rank  Country July 2001 July 2000 July 1999 July 1998 July 1997 July 1996
1. United States 1,600 1,100 679 393 175 15
2. United Kingdom 410 306 215 144 100 65
3. Hong Kong 225 150 80 4 1 1
4. Japan 185 115 50 13 3 3
5. Canada 130 75 49 21 21 19
6. Germany 130 90 40 32 1 1
7.  France 125 89 50 29 1 1
8. ltaly 125 90 15 9 1 1
8. Netherlands 85 60 30 23 3 1
10.  Singapore 85 40 1 1 1 1
11.  Switzerland 70 50 40 21 1 1
12.  Australia 59 40 28 14 10 8
13.  Norway 57 35 14 7 1 1
14,  Austria 54 40 17 13 1 1
15. lireland 53 40 25 5 3 3
16. Denmark 52 45 18 " 9 7
17.  Spain 52 30 16 9 1 1
18.  Korea, Rep. 50 40 24 3 2 2
19.  Sweden 40 26 16 13 n 9
20. Finland 36 20 8 8 8 8
21.  Russia* 30 30 30 1 1 1
22.  Belgium 28 21 18 1" 1 1
23.  Peru 28 22 18 1 1 1
24. New Zealand 27 21 19 1" ] ]
25.  Portugal 21 15 1 1 1 1
26. Mexico 19 16 16 15 9 1
27.  Luxembourg 15 10 4 1 1 1
28. iceland 14 8 3 1 1 1
29.  Philippines 12 12 12 12 9 9
30. Chile 1 10 10 9 9 9
31.  El Salvador 10 10 10 10 1 1
32. Guatemala ] 2 2 1 1 1
33.  Argentina 8 4 2 1 1 1
34.  Malaysia 5 5 5 5 5 5
35. Taiwan 4 4 1 1 1 1
36. Colombia 3 3 3 3 1 1
37.  Dominican Republic 3 3 3 3 3 3
38.  Ecuador 3 3 3 3 3 1
39. lIsrael 3 3 3 3 3 1
40. Kazakhstan 3 3 3 3 1 1
41. Bermuda 2 2 2 2 2 2
42.  Brazil 2 2 2 1 1 1
43.  Brunei 2 2 2 2 2 2
44,  China 2 2 2 2 2 2
45.  Dominica 2 2 2 1 1 1
46. Georgia 2 2 2 1 1 1
47.  Indonesia 2 2 2 2 2 2
48.  Nepal 2 2 1 1 1 1
49.  Ukraine* 2 2 2 2 2 2
50. Greece 2 1 1 1 1 1

* Estimates include Russian and Ukrainian carriers authorized to provide service only in certain municipalities,
Notes: Figures include all carriers licensed to provide facilities-hased international servige or International Simple Resale as of July 1 for each year,
Saurce: TeleGeography research . © TeleGe’ggraphy[ Inc 2001
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Percentage of Outgoing Minutes

Country/Carrier 1989 1990 1991 1992 1993 1994 1935 1996 1997 1998 1999 2000
Argentina
Telefonica Larga Distancia de Argentina 54.5
Telecom International 455
Australia
Telstra 1000 980 870 763 734 620 550 490 495 389
Optus 20 130 219 234 270 260 220 219 217
Primus 30 40 50 132
AAPT 110 134 136 127
WorldCom 6.0
Teleglobe a4 44 5.4
Others 1.8 32 1.0 50 1.2 56 2.1
Austria
Telekom Austria 1000 9.0 653 480
UTA Telekom 1.5 6.1 127
Cable & Wireless 5.7 9.8
Tele2 5.0 6.7
Others 35 140 229
Belgium
Belgacom 1000 870 810 696
WorldCom 9.8
Others 130 190 205
Brazil
EMBRATEL. 1000 907
Intelig 93
Canada®
Bell Canada 210 260
AT&T Canada 1.0 5.0 8.0 90 100 140 190 210
Sprint Canada 150 210 170 180 190 140
Teleglobe 290 300 300 31.0 290 330 300 230 260 240 170 160
Telus 6.0 8.0
Primus 9.0 9.0
Stentor 710 700 700 690 660 540 440 440 410 400
Others 40 8.0 3.0 3.0 6.0 4.0 3.0 6.0
Chile*
CTC Mundo <10 175 312 310 315 330 350 330 317
ENTEL Chile 1000 800 575 400 406 373 330 310 310 292
Chile Sat 200 250 197 194 152 170 130 150 165
BeliSouth Chile 6.6 68 100 100 100 104 125
TransAm <1.0 2.8 30 3.0 30 3.2
FirstCom Long Distance 1.2 <10 28 30 5.0 217 19
Others <10 <10 <10 30 5.0 5.0
Colombia
Telecom Colombia 1000 80 579 508
Orbitel 70 182 222
ETB 50 159 183
Others 8.0 8.7

Notes: Data based on outgoing international traffic for the public switched network and International Simple Resale {ISR) covering the full calendar or fiscal
year, Some data aggregated in “others” rows include market shares for carriers shown individually in later years. Market shares may not total to 100 percent

due to rounding,

*Canada: The Stentor alfiance, which was dissolved in 1999, included Bell Canada, Telus, MTS, SaskTell, and Aliant. BCE, the parent company of Bell Canada,
announced the purchase of Teleglobe in February 2080. Until Dctober 1998, Teleglobe held a monopoly on all non-U.S. routes. Sprint Canada market shares
inelude Fonorola, which merged with Sprint Canada in 1998. AT&T market shares include ACC traffic prior te 1999 merger. Primus acquired the consumer

division of AT&T-Cerada in May 1999,

*Chile; CTC Mundo/Globus market shares prior to 1998 merger aggregate CTC Mundo and Globus {formerly VTR) traffic.

Source: TeIeGeodraphy research
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CABRIERS

: Percentage of Outgoing Minutes
Country/Carrier 1989 1990 1991 1992 1993 1984 1995 1996 1997 1998 1999 2000
Denmark
Tele Danmark 1000 925 844 675 553 412
Tele2 40 66 124 132 133
Telia 35 6.3 99 107 9.1
Interoute 3.7 8.1
Equant 6.6 19
Others 27 103 105 146
Dominican Republic
CODETEL 1000 900 858 8.0 770 738 722 181 714
Tricom 6.7 75 128 129 155 142 155
AACR 15 95 102 133 123 1.1 1.1
Finland*
Sonera 1000 900 728 660 589 547 540 493
Finnet International 50 191 242 282 280 257 269
Song Networks 3.0 11 8.8 93 120 8.6 8.5
RSL Com 5.6 6.4
Others 20 0.4 0.9 35 5.2 6.0 8.8
France
France Telecom 1000 930 850 676
Cegetel 19 84 133
Siris 48
Teleglobe 36 4.4 46
WorldCom 40
Cable'& Wireless 31
Others <1.0 2.2 28
Germany
Deutsche Telekom 1000 803 580 413
WorldCom 1.8 6.4 101
Primus 3.7 59
coLT 33 5.2
Viag Interkom 1.4 3.0 47
Cable & Wireless 2.6 41
Teleglobe 18 2.1 35
Arcor 1.0 1.8 29
Telia 1.4 21
Others 137 177 141
Hong Kong
PCCW Hong Kong Telecom 1000 900 613 553
New World Tefephone 20 143 146
New T&T Hong Kong 20 120 130
WorldCom 58
Teleglobe 5.1 54
Others 6.0 13 5.9
Indonesia
PT Indosat 1000 995 954 885 848 883 865 892
PT Satelindo 0.5 46 115 152 117 135 108
ireland
Eircom 1000 91.0 780 738 750
WorldCom 30 3.0 65 106
Esat Telecommunications 5.0 8.0 9.9 83
Teleglobe 2.0 21
Dthers 1.0 1.0 1.8 4.0
Israel
Bezeq 1000 725 514 459 425
Barak ITC 150 248 300 269
Golden Lines 125 237 241 223
Others 8.3

Ngtes: See page 20.

*Finland: Song Networks acquired Telia's fixed-line business in FinJand in June 2001.

Seurge: TeleGeography research © TeleGeography, Inc 2001
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Percentage of Outgoing Minutes
Country/Carrier 1989 1930 1991 1932 1993 1994 1995 1936 1997 1998 1939 2000
Italy™
Telecom ltalia 1000 886 809 654
Infostrada/Wind 45 83 109
Albacom 1.0 1.3 8.0
Cable & Wireless 6.1
Teleglobe 38 35 55
Others 20 5.9 42
Japan*
KDDI 933 880 733 697 669 663 662 639 627 580 511 369
C&W IDC 3.1 65 133 153 169 173 1723 187 184 182 175 193
NTT Communications Corp. 1.2 175
Japan Telecom 3.0 55 134 150 162 164 165 175 190 183 174 141
WorldCom 49 1.8
Teleglobe 3.2 28
Others 5.5 47 16
Korea, Rep.
Korea Telecom 1000 799 745 687 726 735 690 666 595 519
DACOM Corporation 200 255 313 274 265 270 219 247 236
Onse Telecom 40 115 158 153
Others 9.2
Malaysia
Telekom Malaysia 1000 900 8.0 770 585 573
Maxis Communications 16 112 149
Celcom - 80 11.0 100 145 84
TIME Telekom 5.0 8.7 8.3
Digi Telecommunications 1.2 5.1
Qthers 20 30 <18 <10 6.0
Mexico
Telmex 1000 830 780 680 628
Alestra 85 105 160 186
Avantel 15 85 100 M9
Teleglobe 20 1.9
Others 1.0 30 40 48
Netherlands
PTT Telecom Netherlands (KPN) 1000 950 849 683 578
Telfort 168 194
WorldCom 54 108
Primus 35
Cable & Wireless 2.2
Teleglobe 14 2.1
Others 50 151 8.1 4.2
Norway
Telenor 1000 935 730 7.8
Tele2 7.0 7.0
Facilicom 6.0 6.0
Enitel 5.0 5.0 5.0
Others 1.5 90 102
Philippines*
PLDT 1000 916 842 690 680 790 730 690 592 621
Globe Telecom 20 7.0 86 176 146
Digitel 20 3.0 43 5.8 6.0
Eastern Telecommunications 7.0 6.0 5.0 1.0 6.4 4.0 5.6
Bayan Tel <1.0 40 5.0 5.7 5.5 5.5
Capitol Wireless <1.0 <10 1.0 1.0 35 46 3.7
Philippine Global Communications 84 158 230 230 6.0 3.0 11 1.8 1.5
Istacom <10 <10 <0 14 11
Others 1.0 3.0 1.0 1.0 10 <10 <10
Notes: See page 20. -

*taly: Wind and Infostrada were merged in 2001,
* *Japan: Japan Telecom market shares include ITJ priortc 1997 merger.
*Philippines: PLDT market shares include Smart Communications traffic prior to 1993 acquisition.
Seurce: TeleGeography research . © TeleGeography, Inc 2001
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Percentage of Outgoing Minutes
Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Portugal
Companhia Portuguesa Radio Marconi 1000 833
Cable & Wireless 8.6
Maxitel 42
Jazztel 20
Others 19
Spain
Telefonica 1000 905 860 772
Cable & Wireless 41
Retevision 45 6.9 3.9
Teleglobe 2.0 31
Lince 23 23
Others 5.0 2.8 93
Sweden
Telia 1000 920 870 760 690 660 620 530 501
Tele2 80 130 210 220 220 240 180 137
WorldCom 40 130
RSL Com 8.0 6.1
Telenordia 7.0 46
World Access 40 34
Teleglobe 2.0 28
Others 3.0 90 120 140 4.0 6.3
Switzerland*
Swisscom 1000 935 827 642
Sunrise 37 18 220
WorldCom 6.4
Cable & Wireless 46
Others 28 5.5 2.8
Taiwan
Chunghwa Telecom 1000 91.2
Others 8.8
United Kingdom*
BT 910 8.0 810 768 742 686 677 600 549 516 397 394
Cable & Wireless 90 140 190 232 240 281 258 268 303 322 313 302
WorldCom 6.6 5.1 51 100 1.8
Teleglobe 42 48 5.6
Energis Carrier Services 45
Primus 35
Telia 21
Others 1.8 33 6.5 6.6 9.7 69 142 1.1
United States*
WorldCom 102 146 178 212 254 286 320 329 312 288 280 330
AT&T Corp. 833 784 748 703 622 601 543 502 447 386 365 257
Sprint 58 6.4 6.3 723 103 111 13 132 120 117 125 104
World Access 29 5.1 39 48
Teleglobe USA 1.3 33 48 40
Viatel 0.3 038 3.0 3.0
Primus 0.3 05 2.9 29
Star Telecommunications 0.5 1.8 27 26
Startec Global Communications 0.1 0.7 1.1
RSL Communications 0.9 13 1.0
Others 0.7 0.7 1.1 1.2 2.1 0.2 24 37 6.8 14 33 15

Notes: See page 20.

* Switzerland: Sunrise shares include tifx traffic prior to November:2000 merger.

* United Kingdom: Figures for Cable & Wireless reflect data for Mercury prior to its April 1997 merger with Bell Cablemedia, Videotron, and NYNEX
CableComms. WorldxChange market shares include ACC Long Distance prior to 1999 acquisition,

* United States: Market shares for U.S. carriers prior to 1993 exclude traffic to Canada and Mexico. WorldCom market shares prior to 1998 merger aggregate
MC! and WorldCom traffic. World Access market shares include Faciicom traffic prior to 1998 merger.

Source: TeleGeography research

© TELEGEGGRAPHY, INC. 2001
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Outgoing Traffic 2000 Revenue
{millions of minutes) {USS billions)

Rank Company Origin Country 2000 1993 Change '99-00 Total Int'l Service
1. WorldCom United States 12,399.5 8,294.9 49.5% 391 6.8
2. AT&T Corp. United States 9,680.1 10,816.5 -10.5% 66.0 54
3. BT United Kingdom 4,559.3 4,029.1 13.2% 450 n.a.
4. Deutsche Telekom Germany 4,525.0 4,385.0 3.2% 3719 0.8
5. France Télécom France 4,393.0 4,390.0 0.1% 31.1 1.1
6.  Sprint United States 39228 37144 5.6% 236 1.2
7. Cable & Wireless* United Kingdom 3,4876 2,528.9 37.9% 6.0 n.a.
8. Telecom ltalia ltaly 2,706.0 2,390.0 13.2% 260 3.7
9.  China Telecom China 2,050.0 1,950.0 5.1% 208 n.a.
10.  Swisscom Switzerland 2,050.0 2,259.0 -9.3% 84 0.2
11.  Telefénica Spain 1,985.0 1,665.0 19.2% 264 4.2
12.  Bell Canada Canada 1,900.0 1,600.0 18.8% 158 n.a.
13. PCCW Hong Kong Telecom™ Hong Kong 1,701.6 1,668.3 2.0% 09 07
14.  PTT Telecom (KPN) Netherlands 1,636.0 1,625.0 0.7% 125 14
15.  AT&T Canada Canada 1,524.8 1,113.0 37.0% 10 n.a.
16.  Teleglobe U.S. United States 1,517.7 1,430.0 6.1% 23 n.a.
17.  WorldCom UK. United Kingdom 1,441.3 1,015.0 42.6% 39.1 na.
18.  Sprint Canada Canada 1,445.0 1,130.0 21.9% 13 n.a.
19.  Singapore Telecom* Singapore 1,440.0 1,350.0 6.7% 29 0.7
20. Belgacom Belgium 1,271.6 1,288.0 -0.8% 4.8 0.5
21.  Saudi Telecom Saudi Arabia 1,194.9 1,060.0 12.7% n.a. n.a.
22.  Telmex Mexico 1,183.1 1,063.1 11.3% 108 1.2
23.  Teleglobe Canada Canada 1,180.9 1,130.0 45% 23 n.a.
24, FEtisalat United Arab Emirates 1,1236 963.0 16.7% n.a. n.a.
25.  Primus United States 1,082.5 868.5 24.6% 12 n.a.
26.  Chunghwa Telecom Taiwan 1,058.4 949.3 11.5% 89 n.a.
27.  Telstra* Australia 1,030.0 1,046.0 -15% 135 0.5
28. WorldCom Germany Germany 964.7 485.0 99.0% 39.1 na.
29. KDD! Japan 950.0 1,000.0 -5.0% 107 na.
30. Rostelecom Russia 944.0 928.2 1.7% 06 0.3
31.  Eircom* Ireland 936.9 7491 25.1% 20 n.a.
32.  Cegetel France 867.2 435.0 99.0% 48 na.
33  Telia Sweden 822.0 725.0 13.4% 59 n.a.
34 OTE Greece 793.2 725.7 9.3% 33 04
35.  Tiirk Telekomiinikasyon Turkey 731.8 698.4 4.8% n.a. n.a.
36. Telekom Austria Austria 7240 852.5 -15.1% 36 n.a.
37.  Sunrise Switzerland 702.0 3200 119.0% 0.1 n.a.
38. Teleglobe UK. United Kingdom 682.8 486.1 40.5% 23 n.a.
39.  Telekomunikacja Polska Poland 675.8 624.0 8.3% 38 n.a.
40. Telecom New Zealand* New Zealand 651.0 590.6 10.2% 26 0.2

Notes: Traffic figures are for public switched telephone network {PSTN) circuits and International Simpie Resale only {service resale is excluded). Carrier rank-

ings based on originating country minutes only;, when based on the aggregated traffic of al] subsidiaries, the top multinational carriers include: Concert
{AT&T/BT), WortdCom, Cable & Wireless, Teleglobe, and Primus. International service revenues generally reflect net of PSTN service revenues after adding or
subtracting for settlement payments but may also include some private line re Allr figures rted from original currency at conversion rate
current to year end reported.

* Data are for the fiscal year ending March 31, 2001, Telstra’s and Telecom New Zealand's fiscal year ends June 30, 2001,

Source: TeleGeography research, FCC, and company reports. © TeleGeography, Inc 2001
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Each year, the U.S. Federal Communications Commission (FCC) releases aggregate cir-
cuit usage statistics based on reports filed by the three largest U.S. facilities-based car-
riers (AT&T, WorldCom, and Sprint). Although the rapid entry of new carriers reduces
the relative importance of the top three carriers each year, the statistics are still use-
ful for baseline comparisons along two axes. First, the data illuminates year-to-year
growth trends in overall cable connectivity. Second, the statistics break down how
much capacity is used for public switched telephone network (PSTN) traffic and inter-
national private lines (IPLs), as well as how much capacity is reported “idle” each year.

Although private lines can carry voice traffic, the circuit usage statistics provide a
rough proxy for determining the balance of voice and data traffic on international net-
works connecting to the U.S. Assuming that increased IPL circuit deployment repre-
sents increased data traffic flows, the voice/data “crossover”—occurred sometime in
1998. Over the past six years, the PSTN’s share of used capacity dropped from 83 to
22 percent. If the trend continues, public telephone lines may contribute only 14 per-
cent of used capacity by next year.

Absolute Circuit Usage

64 Kbps
Circuits
2,000,000 100%
80%
1,500,000
60%
1,000,000
40%
500,000 20%
0 0%
1996 1997 1998 1999 2000 1996 1997 1998 1999 2000
[Jestn WL [ ]1de
64 Kbps Circuit Usage
IPL PSTN idle Total Available Usage %
1996 91,362 140,518 74,162 306,642 756%
1897 147,408 170,717 123,751 441,876 72.0%
1998 198,369 177,049 241,052 616,470 60.9%
1999 436,134 211,569 238,763 886,466 73.1%
2000 903,282 252,077 784,164 1,939,523 59.6%
Source: FCC © TeleGeography, inc 2001
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U.S. Carrier 64 Kbps Circuit Usage

For Private  For Public Switched Total Circuits Idle Total
Lines Network In Use Circuits Available

Canada 1998 53,302 54,719 108,021 120,961 228,982
1999 97,830 72,970 170,800 108,871 279,671

2000 213,391 75443 288,834 419,270 708,104

Mexico 1998 24,463 38,301 62,764 4,080 66,844
1999 51,564 50,259 101,823 M4 109,237

2000 89,754 64,399 154,153 230,957 385,110

Hong Kong 1998 4,685 1,027 5,712 3,623 9,335
1999 7,362 924 8,286 2,065 10,351

2000 9,669 1,412 11,081 1,238 12,319

Japan 1998 11,907 6,098 18,005 26,042 44,047
1999 39,057 6,401 45,458 28,120 73,578

2000 58,696 8,830 67,526 9,528 77,054

Singapore 1998 1,959 608 2,567 1,999 4,566
1999 7,130 638 7,768 973 8,M

2000 7,266 818 8,084 749 8,833

United Kingdom 1998 47,40 11,818 59,228 27,67 86,899
1999 110,009 13,695 123,704 34,100 157,804

2000 306,126 22,111 328,837 60,800 389,637

Circuit Usage and Idie Capacity, 1998-2000
1998 1
Canada 1999 TR

2000 ]

1998
Mexico 1999 i B T 5
2000 ]

1998 ] mIPL
HongKang 1999 EIPSTN
2000 Dldle

1998
Japan 1999
2000

1998
Singapore 1939
2000

1998
UK. 1999
2000

0% 0% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Notes: Data based on year-end FCC circuit status reports filed by AT&T, WorldCom, and $print for circuits originating in the continental U.S. as well as
Puerto Rico, Guam, and ather L.S. territories. “ldle” circuits are owned by @ carrier at year end hut not in use. The FCC estimates that 25-30 percent of
total submarine cahble capacity landed in the U.S. is cantrolied by foreign carriers and thus not reported here.

Source: FCC © TeleGeoagraphy, Inc 2001
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U.S. Carrier 64 Kbps GCircuit Usage
For Private  For Public Switched Total Circuits idle Total
Lines Network In Use Circuits Available
N. and C. America 1998 78,601 94,952 173,553 126,197 299,750
1999 150,736 125,299 276,035 116,653 392,688
2000 304,714 142,175 446,889 650,754 1,097,643
South America 1998 7,958 1,116 15,674 5,536 21,210
1999 12,301 7,882 20,183 6,670 26,853
2000 28,308 9,172 37,480 7,182 45,262
Caribbean 1998 1,439 7,026 8,465 1,977 10,442
1999 2,192 6,520 8,712 4,068 12,780
2000 2,438 7,636 10,074 3,970 14,044
W. Europe 1998 69,051 34,133 103,184 52,937 156,121
1999 163,767 38,705 202,472 59,880 262,352
2000 381,844 53,027 434,871 97,240 532,111
E. Europe 1998 1,004 4,418 5,422 1,231 6,653
1999 1,162 4,828 5,990 1,330 7,320
2000 1,023 5319 6,342 1,653 7,995
Middle East 1998 1,920 2,807 4,727 844 5,571
1999 2,749 2,934 5,683 1,085 6,768
2000 2,482 3,253 5,735 860 6,595
Africa 1998 1,080 2,112 3,792 320 4112
1999 1,104 2,634 3,738 917 4,655
2000 1,048 2,912 3,960 1,120 5,080
Asia 1998 30,563 19,262 49,825 45915 95,740
1999 80,707 19,932 100,639 46,536 147,175
2000 144,980 24,959 169,939 18,007 187,946
Oceania 1998 6,753 4,023 10,776 6,095 16,871
1999 21,392 2,835 24,227 1,624 25,851
2000 36,421 3,624 40,045 2,778 42,823
Totals 1998 198,369 177,049 375,418 241,052 616,470
1999 436,134 211,569 647,703 238,763 886,466
2000 903,282 252,077 1,155,359 784,164 1,939,523

Notes: Data based on year-end FCC circuit status repaorts filed by AT&Y, WoridCom, and Sprint for circuits originating in the continental U.S, as well as
Puerto Rico, Guam, and other U.S. territories. “ldle” circuits are owned by a carrier atyear end but not in use. The FCC estimates that 25-30 percent of
total submarine cable capacity landed in the U.S. is controlled by foreign carriers and thus not reported here,

Source: FCC - © TeleGeography, Inc 2001
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Circuit Usage and Idle Capaclty 1998-2000
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Notes: Data based on year-end FCC circuit status reports filed by AT&T, WorldCom, and Sprintfor circuits originating in the continental U.S, as well as Puerto
Rico, Guam, and other U.S. territories, “ldle” circuits are owned by a carrier atyear end but not in use. The FCC estimates that 25-30 percent of total subma-
rine cable capacity landed in the U.S. is controlied by foreign carriers and thus not reported here.

Source: FCC i © TeleGeography, Inc 2001
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For many years now, observers have predicted the “death of distance” for the inter-
national telecom service market. According to their theory, both the cost to carriers of
sending an international call and the price they hand down to consumers for this
service would soon fall to the point that service providers would no longer charge on a
per call basis. Instead, like email sent over the Internet, customers would pay a
monthly subscription fee and make as many calls as they wished. Carriers would no
longer bother with careful tracking of where these calls traveled, or even how many calls
were made.

Average call prices and costs have indeed drifted predictably—some might say monot-
onously—downward (see Figure 1. U.S. Carrier Revenues and Settlement Outpayments,
1980-2000). Yet, just under the calm surface, a number of turbulent currents are
shaping the industry., These include the end of “one country, one rate” settlement
schemes and price instability on gray market routes. The following analysis explores
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Source: FCC carrier filings and TeleGeugraphy research © TeleGeography, inc 2001
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Total Receipts (US$ millions) Average Revenue per Minute (US$/minute)
Billed  Settlement Retained Settlement Net Billed Settlement Retained  Sett

Revenue Outpayment Revenue Inpayment Revenue Revenue Outpayment Revenue In
1997
AT&T 8,071.0 3,754.5 43226 1,305.4 5,628.0 0.78 0.36 0.42 0.13
MCI & WorldCom 47344 28179 1,9164 8177 2,734.2 0.65 0.39 0.26 0.1
Sprint 1,455.8 992.3 463.5 3416 805.1 0.53 0.36 0.17 0.12
Top 3 Total 14267.2 1.564.7 6,702.5 2464.7 9,162.3 0.70 0.37 0.33 0.12
2000
AT&T 53955 1,8294 3,566.1 511.8 40717 0.56 019 037 on
WorldCom 6,814.9 2,559.8 4,255.1 636.7 48919 0.55 0.21 0.34 0.12
Sprint 1,181.0 594.1 586.9 197.6 784.5 0.30 0.15 0.15 0.10
Top 3 Total 133914 49833 84081 1,3459 9,754.0 0.582 0.19 0.32 0.1
Change 1997-2000
AT&T -33% -51% -18% 61% -28% -29% -48% -12% -12%
WorldCom 44% 9% 122% -22% 79% -16% -47% 0% 1%
Sprint -19% -40% 21% -12% -3% -43% -58% -11% -22%
Top 3 Total 6% -34% 5% -45% 6% -26% -48% 2% -8%

Note: This table breaks down internationat voice service revenue for the three largest U.S. international carriers. in 2000, for example, AT&T
collected $5.4 billion from customers for 1.8, international outgoing calis and paid foreign carriers $1.8 billion to terminate those cails. Thus, the
company gained $3.6 bilfion hy carrying U.S. sutgoing cafls. Betause FCC regulations generally entitled each U.S. carrier to terminate incoming
calls based on the percentage of U.5. outgoing traffic it originates, AT&T alsu collected a significant sum ($512 million} on foreign setdlement
inpayments, netting $4.1 billion an international voice service.

Source: FCC carier filings and TeleGeography research © © TeleGeography, fnc. 2007

why carrier costs are falling, how the interconnect fee system is evolving into a multi-
tiered structure, where price instability exists, and why these trends will affect whole-
sale and retail customers.

Race to the Bottom

The international call sector was once the cash cow for national telco monopolies. As
governments have dismantled regulatory restrictions and introduced more competition
over the last decade, however, telcos have trimmed fat profit margins to the bone. To
retain customers, carriers have been forced to lower the prices they charge for
international calls. To counter the effects of the resulting revenue erosion, carriers have
searched for ways to slash their costs. International carriers in most countries have
been engaged in a furious race to determine which would fall faster: their revenues or
their costs.

For many carriers, the effort at cost control appears to be winning the race—at least

for now. Bandwidth costs have failen by a spectacular 50 percent a year in many parts
of the world, making it cheaper for carriers to deploy international circuits. Yet bandwidth
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Average U.S Outgoing Call Revenue by Region

Average U.S Outgoing Call Revenue by Country
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Note: Data show wholesale prices from the Band-X London switch to fixed and mehile dialing codes in European destinations. Ranked from
most to ieastexpensive as of August 2001, the fixed destinations inciude Finfand, Italy,france, Belgium, Switzerland, Germany, Spain, Denmark,

Netheriands, Ireland, and Sweden. Lalls to mobile phones are forthe same country destinations, ranked as follows from the mostto least

expensive as of August 2001: Belgium, Netherlands, Denmark, Germany, Sweden, Spain, Switzerland, Ireland, ltsly, Finland, and France.

Source: Band-X Ltd.

costs have been in decline for many years and rarely account for more than one
percent of international call costs. Far more important to international carriers are
settlement payments—the fees they must pay to foreign telcos to send calls to their
final destinations. Luckily for carriers generating high international traffic volumes,
settlement rates and other interconnect fees are also on the decline. Average prices
for the largest three U.S. carriers, for example, fell from $0.70 per minute in 1997
to $0.52 per minute in 2000, but revenue after settlement outpayments to foreign
carriers declined by a mere penny—thanks in large part to falling interconnect costs
(see Figure 2. U.S. Carrier Revenues for International Voice Service, 1997 and 2000).
Despite recent declines, these costs still eat nearly half of call revenues on most routes
(see Figure 3. U.S. Carrier International Call Revenue by Destination, 2000). That’s
good news for carriers, as it provides plenty of room for further cost cuts.

The Demise of “One Country, One Rate”

When the international settlement regime ruled, determining interconnection costs was
relatively straightforward. A carrier would negotiate a per-minute settlement rate with
carriers in each country to which it sent traffic. It did not matter if the call traveled to
the most densely wired megalopolis or to the most remote hamiet; with few exceptions,
the settlement rate was the same to all destinations within a country. Monopoly own-
ership of most network elements within a country allowed for the simple rate structure.

© TELEGEOGRAPHY, INC. 2001
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The twenty-first century telecom market is far more fragmented. Rarely does a single
company control all aspects (international calling, domestic long distance, cellular, and
local connectivity) of the network. Indeed, many governments now allow foreigh
carriers to own network elements within their home markets. Thus, a British carrier
can build an international network from London to Frankfurt and add on a domestic
link from Frankfurt to Munich. Unless foreign carriers also own the local cell towers or
last-mile copper needed to complete a call, they must eventually hand off to some other
carrier. Thus, interconnect rates still matter—as traffic changes hands, so do termina-
tion payments.

The different options international carriers have to terminate their traffic is leading to
a three-tiered fee structure for international calls (see Figure 4. Wholesale Rates by
Destination Type and Region, 2001). The cheapest among these three tiers are calls
to major cities. Large international carriers often have acquired relatively large
amounts of capacity linking into their own network Points of Presence (PoPs) in major
cities. Aside from network upkeep, the only other significant cost they must incur
to complete an international call is a fee for interconnection to the Local Exchange
Carrier (LEC).

At the middle tier are calls to fixed line telephones outside large city centers. While
international carriers may establish PoPs in major cities, they rarely find it cost effec-
tive to wire every foreign municipality to their network. To complete calls travelling out-
side major cities, carriers must pay a domestic long distance provider a fee on top of
the local termination charge.

TELEGEOGRAPHY 2002 © TELEGEOGRAPHY, INC. 2001



Calls to Developed Markets Calls to Developing Markets
£0.30 e - o R £030 -
£0.25 - £0.25
% o 3
=] £0.20 - ) £0.20
f f
E E
s 015 - £ £0.15
] ]
o o
& £0.10 - S £010
o 4 o
£0.05 - £0.05
m—— ,
£0.00 ~ — £0.00 § ‘
§5B:35533558555 5855553555385

Nuofe: Data show wholesale prices from the Band-X London switch, Ranked from mostm leasi' expensme as of December 31, 2000, the develuped
markets inclide Japan, Australia, Switzerland, Canada, the United States, and Germany. Renked from most to Jeast expensive as of Decemher 31
2000, the developing markets include Egypt, Somalia, Bolivia, Bahrain, Kuwait, and China.

Source: Band-X Lid. @Teleﬁeographv, Ine. 2001

Calls to Fixed Line Telephones Calls to Mobile Telephones
£0.20 £0.20
& £0.15 | & £0.15
=1 (3
2 2
=1 =1
£ =
= =
s £0.10 5 £0.10
o Q.
@ @
2 L
o o
£0.05 £0.05
£0.00 £0.00
$38335885%8:53¢% 55385855553 %
2000 2001 2000 2001

Note: Data show wholesale prices from the Band-X London switch to fixed and mobile dialing codes in European destinations. Ranked from
most to least expensive as of August 2001, the fixed destinations include Finland, Italy, France, Belgium, Switzerland, Germany, Spain, Denmark,
Netherlands, Ireland, and Sweden. Calls to mobile phones are for the same country destinations, ranked as follows from the most to least
expensive as of August 2001: Belgium, Netherlands, Denmark, Germany, Sweden, Spain, Switzerland, {reland, ltaly, Finland, and France.

Source: Band-X Ltd, © TeleGeography, lnc: 2001

© TELEGEOGRAPHY, INC. 2001 37

TELEGEOGRAPHY 2002



PRICING

Primus

© $1.50 » ' $1.50
$1.25 $1.25
$1.00 $1.00 |
$0.75 $0.75
$0.50 $0.50

$0.25 $0.25 |

£
£
-
@
o
©
(72}
=
@
s
©
[= =4
=
c
@
E
=
E=]
@
(72}
@
>
k=l
©
@
3=
i

Effective Settlement Rate {US$ per min)

$000 e sop SR =
$0.00 $0.25 $050 $0.75 $1.00 $1.25 $1.50 $0.00 $0.25 $0.50 $0.75 $1.00 $1.25 $1.50
Price per Minute (US$) Price per Minute (US$)

Calls to mobile phones stand at the peak of the new international rate structure.
Worldwide mobile subscribership continues to grow at spectacular rates—averaging
51 percent per year for the past five years. To help fund aggressive cellular buildout,
mobile operators have levied astonishingly high interconnect fees. In Europe, termina-
tion rates to mobiles are sometimes sixteen times higher than fees to fixed networks.
International wholesale prices reflect these charges. For example, while carriers
charged only 2.2¢ per minute to send wholesale traffic from the Band-X London switch
to a fixed line telephone in ltaly, they charged 24.2¢ if the call was to a mobile hand-
set. One major exception to this trend is in the U.S. market, where mobile intercon-
nect fees are comparable to fixed termination rates. (For more on mobile issues,
please see “International Traffic from Mobile Phones” on page 75.)

Price Instability

Although international call prices have largely settled into a three-tiered charge struc-
ture, rates on many individual routes are wildly variable. Price swings to developing
markets have proven particularly dramatic (see Figure 5. Call Prices to Developed ver-
sus Developing Markets, 2000). The wild peaks and troughs stem from gray market
activities in countries where cheap and direct interconnection to local networks is not
permitted. In such markets, traditional settlement rates remain the only legal option
to terminate calls—and often remain expensive. In an effort to evade settlement
charges, some carriers have bypassed the international gateway operator by disguis-
ing incoming international calls as local traffic. (For more on illicit bypass and how it
works, see “lllicit Bypass” on page 65.) Over time, local authorities spot these gray
market links and shut them down. With the average of an illicit bypass link measured
in months if not weeks, wholesale rates to such countries are volatile. When authorities
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step in, an international route made available at bargain basement prices on one day
may not work the next day, forcing international carriers to shift their traffic back to
“official”—and relatively costly—links.

Trends in wholesale prices to many mobile destinations appear strikingly similar to
price movements for calls to gray market countries. As with calls that bypass an inter-
national telco’s settlement rates, carriers seek to minimize high mobile termination
fees. Traffic to mobile destinations tends to shift from one wholesale carrier to the
next, depending on which carrier has crafted the cheapest interconnect path to the cel-
lular operator. Thus, while average prices to mobiles often remain far higher than to
fixed line destinations, they also fluctuate actively (see Figure 6. Call Prices to Fixed
versus Mobile Telephones, 2000-2001).

Translating Interconnect Fees to Prices

We've already seen that termination costs affect the prices international carriers
charge for their services. Calls to fixed line telephones are reiatively cheap; calls to
mobile phones are relatively expensive. Yet just how closely interconnect costs corre-
late to prices depends on the carrier. Carriers, such as Primus, that operate largely as
carriers for the traffic of other telecom service providers must offer rates closely cor-
related with actual costs (see Figure 7. Relationship between Effective Settlement Rate
and Price per Minute, 2000). Because the customers of these wholesale carriers are
themselves'.telcos with a high degree of market knowledge, wholesale carriers must
continually adjust their rates to match market realities. In contrast, incumbent telcos
such as AT&T carry a much larger proportion of retail traffic from individual homes and
businesses. Such customers are far less sensitive to fluctuations in the international
call charges to specific routes than are the customers of wholesale carriers. Customer
loyalty stems from factors other than price. Retail carriers also incur different costs
(for example, marketing) than wholesale carriers, which focus primarily on interconnect
charges. As a result, international prices offered by retail-oriented carriers do not
correlate well with the interconnect charges they must pay (again, see Figure 7).

Conclusion

Will retail charges for international calling drift from differentiated rates toward a mod-
est subscription fee as predicted by the death of distance theory? Perhaps in time.
Certainly, average call prices and the costs that shape them are drifting ever down-
ward. However, interconnect fees—still the most significant incremental cost in pro-
viding international phone service—have shifted from a “one country, one rate”
settlement scheme to a multi-tiered fee structure. Wholesale carriers whose business
models are based on carrying the traffic of other service providers have been careful
to match their rates to the new fee structure. Retail-oriented carriers tend to set their
international call prices on other factors besides interconnect fees. Yet, with increas-
ing volumes of traffic flowing to (expensive) mobile destinations, even these carriers
cannot afford to ignhore the new termination rate structure. Late in 2000, for example,
AT&T announced new rates to consumers that charged a premium on international calls
to many mobile destinations. “One world, one rate” subscription plans may still lie in
the future for international call pricing. For now, however, understanding international
traffic and interconnect rates—and knowing how to manipulate these rates to one’s
own cost advantage—remains as important to carriers as ever. @=&
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PRICING

An international service provider has a number of options to send its customers’ calls
abroad. Referring to the tables on the following pages, let’s use a call from
Washington, DC to Berlin as an example. As of August 2001, the average retail price
for such a call would be around 17¢ per minute. Not including call-back, refile, and
other forms of non-traditional traffic switching, a U.S. carrier has five basic methods for
transporting a customer’s call to its destination in Germany:

1. Ownership/Settlement. To switch the call from the customer’s telephone to
its own long distance network, the international carrier pays the local
exchange carrier (LEC) in Washington an origination fee, and then uses its
own capacity to bring the call to New York, where the international cable
to Germany begins. Costs for the domestic portion of the call equal
approximately 0.9¢ per minute. The carrier shifts the call onto the inter-
national “half circuit” it owns, then pays the German carrier a settlement
fee to transfer the call onto its matching half circuit and to the final desti-
nation. The U.S. carrier’s marginal cost of using its own backhaul and
international circuit is relatively insignificant: 0.02¢ per minute. The set-
tlement rate, at 10.0¢ per minute, is far more expensive. Total cost:
10.9¢ per minute.

2. Ownership/Interconnect. Competition rules in Germany permit foreign
carriers to interconnect directly with the domestic telephone network.
Rather than financing a half circuit and paying a settlement fee, a U.S.

Country A Country B

Half Circuit

Half Circuit National

Network

L T IL . L . J1 r J
Local National Backhaul International
Exchange Transport Transport
| . i . J
Network Elements Covered by Settlement Rate Network Elements Covered by Settlement Rate
Source: TeleGeography research © TeleGeography, inc 2001
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3. Lease/Settlement

4. Lease/interconnect

5 Service Resale

Owned Carriage Leased Carriage Handed-Off

Key

Source: TeleGeography research © TeleGeography, Ine 2001

carrier can purchase a whole circuit all the way to an international gate-
way in Germany, then pay the German carrier a 1.4¢ per minute fee to
switch the call to Berlin. Total cost, including origination and backhaul:
2.3¢ per minute.

3. Lease/Settlement. A carrier is not required to own the circuits that it uses.
Instead, it can lease both the domestic capacity between cities and the
half-circuit to Germany. Total cost, including origination, backhaul,
half-circuit private line lease, and settlement payment: 11.1¢ per minute.

4. Lease/Interconnect. Also known as International Simple Resale (ISR), a
carrier can lease capacity to carry the call over a whole circuit from
Washington to Berlin. Total cost, including origination, backhaul, private
line lease, and interconnection in Germany: 2.5¢ per minute.

5. Service Resale. A telephone service provider may wish to avoid carrying
its own traffic to Germany altogether by purchasing the minutes trans-
ported over another carrier’s network in bulk and marketing those min-
utes as its own. The charge required for end-to-end service resale is a
“wholesale rate” covering origination, U.S. domestic long distance, and
the underlying carrier’s international transport and termination charges.
Total cost: 1.9¢ per minute.

The following pages examine the component costs of transmitting an international call
on selected routes, both to and from the United States. The calculations exclude
Selling, General, & Administrative (SG&A) costs, which can form a significant portion of
actual carrier expenses. @=2
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Per Minute Cost (U.S. cents), August 2001
Origination Int'l Circuit Int'l Circuit Settlement interconnect Wholesale  Total Retail Price/
Cost Ownership  Lease Rate Rate Rate Cost Profit {Loss)

Americas

U.S.-Canada (Toronto) 70
Own - Settlement 0.7 0.02 — 10.0 — — 10.7 (3.7
Own - Interconnect 0.7 0.02 — — 0.2 — 09 6.1
Lease - Settlement 0.8 — 0.05 10.0 — — 109 (3.9)
Lease - Interconnect 0.8 — 0.05 — 0.2 — 11 6.0
Wholesale for resellers — —_ — — — 20 20 5.0

U.S.-Mexico 39.0
Own - Settlement 0.7 0.1 — 135 — — 14.3 24.1
Own - Interconnect — — — — — — n.a. n.a.
Lease - Settlement 0.8 — 0.6 135 — — 149 24.1
Lease - Interconnect — — — — — — n.a. n.a.
Wholesale for resellers — — — — — 1.8 18 212

U.S.-Chile 450
Own - Settlement 0.7 0.3 — 35.0 — — 36.0 9.0
Own - Interconnect 07 03 — — 1.5 — 25 425
Lease - Settlement 0.8 — 0.7 35.0 — — 365 85
Lease - Interconnect 0.8 — 0.7 — 15 — 3.0 42.0
Wholesale for resellers — — — — — 34 34 186

Europe

U.S.-Germany 170
Own - Settlement 0.7 0.02 — 10.0 — — 10.7 6.3
Own - Interconnect 0.7 0.02 — — 14 — 21 14.9
Lease - Settlement 0.8 — 0.1 10.0 — — 10.9 6.1
Lease - Interconnect 0.8 — 0.1 — 14 — 23 14.7
Wholesale for resellers — — — — — 19 19 15.1

U.S.-UK. 10.0
Own - Settlement 07 0.02 — 10.0 — — 10.7 0.7}
Own - Interconnect 0.7 0.02 — — 1.7 — 24 16
Lease - Settlement 0.8 — 0.1 10.0 — — 109 {0.9)
Lease - Interconnect 0.8 — 0.1 — 1.1 — 26 15
Wholesale for resellers — — — — — 1.8 1.8 8.2

Notes: See following page.
Source: TeleGeography research . © TeleGeography, Inc 2001
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Per Minute Cost (U.S. cents), August 2001
Origination Int'l Circuit Int'l Circuit Settlement Interconnect Wholesale  Total Retail Price/
Cost Ownership Lease Rate Rate Rate Cost Profit (Loss}
Asia
U.S.-Australia 17.0
Own -Settlement 0.7 0.6 — 14.0 — — 153 1.8
Own - interconnect 0.7 0.6 — — 1.6 — 29 14.2
Lease - Settlement 0.8 — 1.3 140 — — 16.1 0.9
Lease - Interconnect 08 — 1.3 — 18 — 37 133
Wholesale for resellers — — — — — 28 28 14.2
U.S.-Hong Kong 250
Own - Settlement 0.7 0.5 — 6.0 — — 12 17.8
Own - Interconnect 0.7 0.5 — — 1.6 — 28 222
Lease - Settlement 0.8 — 1.0 6.0 — — 18 172
Lease - Interconnect 0.8 —_ 1.0 — 1.6 —_ 34 216
Wholesale for resellers — — — — —_ 3.0 30 220
U.S.-India 66.0
Own - Settlement 0.7 2.0 — 43.0 — — 45.7 203
Own - Interconnect — — — — — — na. n.a.
Lease - Settlement 038 — 44 430 — — 482 178
Lease - Interconnect — — — — — — n.a. n.a.
Wholesale for resellers — — — — — 358 358 30.2
U.S.-Japan 260
Own - Settiement 0.7 0.1 — 13.0 — — 138 122
Own - Interconnect 0.7 0.1 - — 1.6 — 24 236
Lease - Settlement 0.8 — 0.5 13.0 — — 14.3 117
Lease - Interconnect 0.8 — 0.5 — 1.6 —_ 29 231
Wholesale for resellers — — — — — 32 3.2 228
Nates:

1. Costs shown are indicative of carriers' cost per calf but may not reffect actual costs. Selling, General & Administrative {SG&A} expenses are exciuded,

2. All costs are expressed in U.S. cents and exclusive of taxes. Gomponent costs may not appear to sum to total cost due to rounding,

3. Rates are based on international calls originating from Washington, D.C. at peak hours. All rates are current as of August 2001,

4. Origination cost includes access charges paid to Local Exchange Carrier {Verizon) and U.8. domestic network costs for transmlttmg callsto an anternatlonal
gateway, ‘

5. Circuit ownership costs reflect half circuit ownership for india. Alf other circuit ownership costs are for whole circuits.

§, Circuit ownership costs include price of backhaul

7. Calculations converting circuit ownership prices to per minute costs assume that each 64 Kbps is used for ten years and that each voice path is used four
hours {240 minutes) per day.

8. Interconnection rates show price for national termination, except Can ada and Japan where the regional rate is used. Rates for Chile and Australia
are estimated.

8. Directinterconnection by foreign carriers to the domestic public switched telephone netwark is not permitted in India or Mexico.

10. Settlement rates are for peak rate traffic terminated by the largest foreign carrier.

11. U.S.-Mexico settlement rates vary by carrier. Although the official recognized settiement rate was 19¢, the actual prevailing rate was 13.5¢ as of

August 2001,
12, Retail rates are based on the WorldCom International Weekends Plan.
13. Wholesale rates reflect prices from the Band-X New York switch.

Source: TeleGeography research © TeleGeography, Inc 2001
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Per Minute Cost {U.S. cents), August 2001
Origination Int'l Circuit Int'l Circuit Settlement Interconnect Wholesale  Total  Retail Price/
Cost Ownership  Lease Rate Rate Rate Cost  Profit (Loss)
Americas
Canada-U.S. 13.0
Own - Settlement 0.2 0.02 — 10.0 — — 102 2.8
Own - Interconnect 0.2 0.02 — — 0.7 — 09 121
Lease - Settlement 0.2 — 0.05 10.0 — — 103 2.8
Lease - Interconnect 0.2 — 0.05 —_ 0.7 — 1.0 121
Mexico-U.S. 340
Own - Settlement 1.3 0.1 — 135 — — 149 19.1
Own - Interconnect — — — — — — n.a. n.a.
Lease - Settlement 13 — 0.6 135 — — 154 18.6
Lease - Interconnect — — — — — — na. n.a.
Chile-U.S. 380
Own - Settlement 15 0.3 — 35.0 — — 368 1.2
Own - Interconnect 15 0.3 — — 0.7 — 25 355
Lease - Settlement 15 — 0.7 35.0 — — 31.2 08
Lease - |[nterconnect 15 — 0.7 — 0.7 — 29 35.1
Europe
Germany-U.S. 13
Own - Settlement 14 0.02 — 10.0 — — 14 (0.1)
Own - Interconnect 14 0.02 — — 07 — 21 9.2
Lease - Settlement 1.4 — 0.1 10.0 — — 115 0.2)
Lease - Interconnect 1.4 — 0.1 — 0.7 — 22 9.1
UK.-U.S. 293
Own - Settlement 1.7 0.02 — 10.0 — — 117 17.6
Own - Interconnect 1.7 0.02 — — 07 — 24 26.9
Lease - Settlement 1.7 — 0.05 10.0 — — 118 11.6
Lease - Interconnect 1.7 — 0.05 — 0.7 — 25 26.9

Notes: See following page.

Source: TeleGeography research
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Per Minute Cost (U.S. cents), August 2001
Origination Int'l Circuit Int'l Circuit Settlement Interconnect Wholesale  Total  Retail Price/
Cost Ownership Lease Rate Rate Rate Cost Profit {Loss)
Asia
Australia-U.S. 20.0
Own - Settlement 1.6 0.6 — 14.0 — — 162 3.9
Own - Interconnect 1.6 06 — — 0.7 — 29 17.2
Lease - Settlement 1.6 — 13 14.0 — — 16.9 3.1
Lease - Interconnect 1.6 — 13 — 0.7 — 36 16.4
Hong Kong-U.S. 255
Own - Settlement 16 0.5 — 6.0 — — 8.1 17.4
Own - Interconnect 16 0.5 — — 0.7 — 28 22.7
Lease - Settiement 1.6 — 1.0 6.0 — — 8.6 16.9
Lease - Interconnect 1.6 — 1.0 — 0.7 — 33 22.2
India-U.S. 1020
Own - Settiement 14 2.0 — 43.0 — — 46.4 55.6
Own - Interconnect — — — — — — n.a. n.a.
Lease - Settlement 14 —_ 44 43.0 — — 488 53.2
Lease - Interconnect — — — — — — n.a. n.a.
Japan-U.S. 56.0
Own - Settlement 1.6 0.1 — 13.0 — — 14.7 4113
Own - Interconnect 1.6 0.1 — — 0.7 — 24 53.6
Lease - Settlement 1.6 — 0.5 13.0 — — 15.1 409
Lease - interconnect 1.6 — 0.5 — 0.7 — 28 53.2
Notes:

D0 IO N

. Costs shown are indicative of carriers' cost per call but may not reflect actual costs, Seliing, General & Administrative (SG&A) expenses are excluded.

. All costs are expressed in U.S. cents and exclusive of taxes. Compeonent costs may not appear to sum to total cost due to rounding.

. Refail rates are based on residential discount calt plans of the largest carrier in the origination market.

. All yates reflect international calls terminating in Washington, D.C. at peak hours and are current to August 2001,

. Non-U.S carriers may own significant portions of home country local networks, in which case erigination costs are ¢counted as intra-corporate transfers.
. Circuit ownership costs reflect half circuit ownership for india. Ail other circuit ownership costs are for whole circuits.

. Circuit ownership costs include price of backhaul.

. Origination costs for India, Chile, and Australia are estimated.

. Calculations converting circuit ownership prices 1o per minute costs assume that each 64 Kbps is used for ten years and that each voice path is used

four hours {240 minutes) per day.

10. Directintergonnection by foreign carriers to the domestic public switched telephone network is not permitted with India or Mexico.
11. Settiement rates are for peak rate traffic terminated by the domestic carrier.
12. Mexico-U.S. settfement rates vary by carrier. Although the official recognized settiement rate was 19¢ as of August 2001, the actual prevailing rate

was 13.5¢.

Source: TeleGeography research © TeleGeography, inc 2001
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United States United Kingdom
Destination 1999 2000 2001 1999 2000
Andorra 0.26 0.26 0.26 0.13 0.07
Argentina 0.28 0.19 0.19 0.56 0.33
Australia 0.15 0.15 0.14 0.24/0.08 0.16
Austria 0.13 0.13 0.13 0.19 0.15
Bahamas 0.15 0.15 0.15 0.36 0.27
Bahrain 0.55 0.19 0.19 0.64 0.40
Bangladesh 0.69 0.31 0.31 0.97 0.64
Belarus 0.35 0.22 0.22 0.34 0.24
Belgium 0.13 0.13 0.13 0.10 0.05
Bolivia 0.37 0.28 0.19 0.89 0.53
Brazil 0.30 0.19 019 0.36 0.20
Canada 0.10/0.06 0.10/0.06 0.10/0.06 0.10/0.04 0.10
Chile 0.35 0.35 0.35 0.89 0.67
China 0.50 0.35 0.35 0.89 0.40
Colombia 0.33 0.28 0.19 0.56 0.33
Costa Rica 0.28 0.21 0.19 047 0.39
Croatia 0.26 0.21 0.18 033 0.15
Cyprus', 0.15 0.15 0.15 0.20 0.09
Czech Republic 0.17 0.17 0.17 0.20 0.1
Denmark 0.10 0.10 0.10 0.07 0.05
Dominican Republic 0.19 0.19 0.19 0.56 0.40
El Salvador 0.30 0.24 0.19 118 0.98
Finland 0.13 0.13 0.13 0.13 0.08
France 0.10 0.10 0.10 0.10 0.04
French Polynesia 0.15 0.15 0.15 1.27 0.98
Germany 0.10 0.10 0.10 0.10/0.04 0.08
Ghana 0.38 0.30 0.30 0.52 0.25
Greece 0.15 0.13 0.13 0.24 0.16
Guyana 0.85 0.85 0.85 0.89 0.80
Hong Kong 0.07 0.07 0.06 042 0.07
Hungary 0.19 0.14 0.14 0.18 0.1
Iceland 0.13 0.13 0.13 0.23 0n
India 0.54 0.43 0.43 0.87 047
Indonesia 043 0.25 0.25 0.64 033
Iran 0.78 0.50 0.19 1.18 0.80
treland 0.10 0.10 0.10 0.16 0.03
Israel 0.15 0.15 0.15 0.24 0.15
Italy 0.10 0.10 0.10 0.13 0.07
Japan 0.13 0.13 0.13 0.48 0.20
Notes:

1. All rates expressed in US$. Equivalent dollar values are presented for accounting rates that are established in Special Drawing Rights {SDRs) or gold francs.
The exchange rates used to convert SDRs to U.S. dollars are: 1999: 1SDR=$1.3713; 2000; 1SDR=$1.2842; and 2001: 15DR=81.2457. Gold francs were converted
using a linking coefficient value of $1=2.5374 GF.

2. Average U.S, settlement rates in 1999 are for the month of August. Rates in subsequent years are for July,
3. Where two rates are shown, there are peakfoff-peak rates or growth-based rates {traffic above a benchmark Jevel is eligible for 2 lower rate).

4. Rates are for the largest carrier serving the route. Different settiement rates may apply to competing carriers.

Source: FCC and OFTEL

© TELEGEOGRAPHY, INC. 2001
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PRICING

United States United Kingdom
Destination 1999 2000 2001 1999 2000
Jordan 0.50 0.44 0.44 0.97 0.49
Kazakhstan 0.34 0.25 0.16 0.64 0.47
Korea, Rep. 0.36 0.26 0.19 0.50 0.32
Kuwvait 0.15 0.15 0.15 0.80 0.67
Luxembourg 0.14 0.07 0.07 024 0.06
Macau 0.15 0.15 0.15 0.51 043
Malaysia 0.35 0.19 0.19 0.50 0.20
Mexico 0.19 0.19 0.14 0.44 0.27
Moldova 1.04 1.04 1.04 0.24 0.20
Nethertands 0.07 0.07 0.06 0.06 0.04
New Zealand 0.14 0.14 0.13 0.19 0n
Norway 0.08 0.08 0.08 0.07 0.06
Oman 0.60 0.60 0.60 0.80 0.67
Pakistan 0.60 042 0.36 0.64 0.55
Panama 0.35 0.20 0.19 0.64 047
Paraguay 0.40 0.25 0.19 0.80 0.67
Peru 0.33 0.25 0.25 0.72 0.60
Philippines ', 0.29 0.19 0.19 0.48 0.28
Poland 0.19 0.19 0.19 0.25 0.15
Portugal 0.15 0.10 0.10 0.18/0.14 0.08
Russia 0.30 0.20 0.20 0.27 0.07
Saudi Arabia 0.50 0.14 0.14 0.89 0.53
Singapore 0.15 0.15 0.15 0.32 0.23
Slovak Republic 0.20 0.13 0.13 0.19/0.10 0.07
Slovenia 0.35 0.17 0.17 0.16/0.09 0n
South Africa 0.35 0.30 0.19 048 0.27
Spain 0.13 0.13 0.13 0.16 0.05
Sri Lanka 0.60 0.45 0.45 0.89 043
Sweden 0.06 0.06 0.06 0.12 0.07
Switzerland 0.13 0.13 0.13 0.08/0.04 0.04
Taiwan 0.15 0.15 0.15 0.44 0.27
Thailand 0.30 0.24 0.19 0.80 0.33
Turkey 033 0.25 0.21 0.30 0.17
Ukraine 0.22 0.17 0.17 0.29 0.23
United Arab Emirates 0.15 0.15 0.15 0.32 0.24
United Kingdom 0.11/0.07 0.10/0.06 0.10/0.06 n.a. n.a.
Uruguay 0.31 0.19 0.19 0.95 0.51
United States n.a. n.a. n.a. 0.12/0.08 0.10
Uzbekistan 0.45 0.19 0.19 0.30 0.40
Venezuela 0.32 0.19 0.19 0.80 0.40
Vietnam 0.79 0.64 0.56 1.29 0.80
Yugoslavia 0.35 0.29 0.25 0.27 n.a.

Notes:

1. Ali rates expressed in US$. Equivalent doliar valugs are presented for accounting rates that are established in Special Drawmg Rights (SDRs) or gold francs.
The exchange rates used to convert SDRs to U,S. dollars are: 1999: 1SDR=$1.3713; 2000; 1SDR=$1,2842; and 2001: 1SDR=$1.2457. Gold francs were converted
using 2 linking coefficient value of $1=2.5374 GF. :

2. Average U.S. settlement rates in 1998 are for the month of August. Rates in subsequent years are for July.

3. Where two rates are shown, there are peak/off-peak rates or growth-based rates {traffic above a benchmark level is eligible for a Tower rate}.

4. Rates are for the largest carrier serving the route. Different settlement rates may apply to competing carriers.

Source: FCC and OFTEL © TeleGeography, Inc 2001
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Motivated by the annual multi-billion dollar settlements outflow of U.S. carriers, the
Federal Communications Commission (FCC) proposed in 1996 a set of “benchmark” or
model settlement rates. Beginning in 1999, these benchmarks capped the amount U.S.
carriers could pay their foreign correspondents for traffic exchange at rates ranging
from $0.15 to $0.23 per minute. The FCC calcuiated benchmarks based on the price
for the three network elements used to provide international phone services, including
international transmission facilities, international switching facilities, and national
extension facifities (domestic transport and terminationj.

The FCC adopted the Benchmarks Order in August 1997, with implementation stag-
gered over several years, based on national incomes. Settlement rates to high, upper-
middle and lower-middie income countries have already been affected, following the
2000 deadline. As the table below demonstrates, most countries in the upper and
upper-middle income brackets have adopted settlement rates at or below benchmarks.
Settlement rates for countries that have already met FCC benchmarks are shown
in bold.

Separate from the FCC's efforts, a Focus Group of the International Telecommunication
Union (ITU), issued a recommended set of “indicative target” settiement rates in
November 1998. The Focus Group established seven benchmark brackets based on
country teledensity, with separate categories established for small island states and
least developed countries (LDCs). Adopted in June 1999, the ITU settlement targets
were calculated using the average of the lowest 20 percent of published settlement
rates for each bracket. Initially, the ITU’s proposed rates ranged well outside the FCC’s
prescribed band—from $0.06 to $0.45 per minute compared to the FCC’s $0.15 to
$0.23 . However, as the average of the lowest 20 percent is recalculated annually, the
current targets ($0.05 to $0.21) are now much lower than when first established,
particularly for countries in the low teledensity brackets. The settlement rate targets
take effect December 31, 2001, with an extension to 2004 for LDCs. @=@

iTU Target Rate ITU Target Rate FCC Settlement

August 2001

Country 2000 200 Benchmarks Settlement Rate with U.S.
Upper Income Bracket: Effective January 1, 1999

Australia 49 47 15.0 14.0
Austria 10.7 76 15.0 13.0
Bahamas 15.5 76 15.0 15.0
Belgium 49 47 15.0 130
Denmark 49 41 15.0 100
France 49 47 15.0 10.0
Germany 49 47 15.0 10.0
Hong Kong 49 47 150 6.0
Ireland 10.7 76 15.0 100
Israel 10.7 78 15.0 150

Source: FCC and ITU

® TeleGeagraphy, inc 2001
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ITU Target Rate ITU Target Rate FCC Settlement August 2001

Country 2000 2001 Benchmarks Settlement Rate with U.S.
ltaly 10.7 76 150 10.0
Japan 10.7 16 15.0 13.0
Kuwait 149 12.7 15.0 15.0
Netherlands 49 47 15.0 6.0
New Zealand 10.7 16 15.0 13.0
Norway 49 47 15.0 13.0
Portugal 10.7 16 15.0 100
Singapore 49 4.7 15.0 15.0
Spain 10.7 16 15.0 13.0
Sweden 49 437 15.0 6.0
Switzerland 49 4.7 15.0 13.0
Taiwan 49 47 15.0 15.0
United Arab Emirates 10.7 76 15.0 14.0
United Kingdom 4.9 47 15.0 10.0/6.0
Upper Middle Income Bracket: Effective January 1, 2000

Argentina 149 12.7 19.0 19.0
Barbados 15.5 127 19.0 19.0%
Brazil 15.3 12.3 19.0 19.0
Chile 149 127 19.0 19.0*
Czech Republic 10.7 16 19.0 17.0
Greece 49 47 19.0 130
Hungary 10.7 76 19.0 14.0
Korea, Rep. 10.7 16 19.0 19.0*
Malaysia ‘ 149 127 190 19.0
Mexico N 153 123 19.0 190
South Africa 15.3 123 19.0 19.0*
Trinidad & Tobago 14.9 127 19.0 19.0%
Uruguay 149 127 180 190
Lower Middle Income Bracket: Effective January 1, 2001

Colombia 15.3 123 19.0 19.0*
Costa Rica 14.9 12.7 19.0 19.0*
Dominican Republic 19.1 143 19.0 190
Ecuador 19.1 143 19.0 19.0*
Ei Salvador 19.1 143 19.0 19.0*
Guatemala 19.1 143 19.0 19.0*
Indonesia 219 17.1 19.0 250
Jamaica 153 123 19.0 19.0*
Jordan 19.1 14.3 19.0 40
Panama 153 12.3 19.0 19.0*
Peru 191 14.3 19.0 25.0
Philippines 219 17.1 19.0 19.0
Poland 149 12.7 190 1590
Russia 153 123 19.0 200
Thailand 19.1 143 19.0 19.0*
Turkey 148 127 19.0 21.0
Venezuela 15.3 123 19.0 19.0*
Lower Income Bracket: Effective January 1, 2002

China 19.1 143 23.0 35.0
Egypt 19.1 143 23.0 23.0*
Guyana 19.1 143 230 85.0
Haiti 296 20.5 23.0 46.0
Honduras 219 17.7 230 28.0
India 219 17.7 23.0 425
Kenya 29.6 20.5 230 36.0
Nicaragua 29.6 113 230 210
Pakistan 219 171 230 36.0
Vietham 219 17.7 230 56.0

Notes: Rates that became compliant with FCC benchmarks in 2001 are neted with an asterisk (*). ITU target rates are established in Special Drawing Rights
(SDRs). Equivalent U.S. dotlar values are subjectto exchange rate adjustments.

Source: FCC and ITU © TeleGeography, Inc 2001
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Fixed to Mobile
Local Termination Regional Termination National Termination Termination
(U.S. cents) (U.S. cents) (U.S. cents) {U.S. cents)

1999 2000 2001 1999 2000 2001 1999 2000 2001 2000 2001

Argentina 235 1.10 1.04 2.35 1.10 1.04 235 1.10 1.04 n.a. n.a.
Australia 2.15 0.82 n.a. 218 142 n.a. 400 1.65 n.a. n.a. 12.60
Austria 1.90 0.97 0.81 1.90 1.46 124 2.50 2.15 2.01 22.48 12.34
Belgium m 0.78 0.57 1.87 1.22 0.92 2.67 1.58 1.23 18.00 n.a.
Canada n.a. n.a. n.a. 0.78 0.51 0.21 n.a. n.a. n.a. n.a. n.a.
Chile n.a. 1.79 n.a. n.a. 1.79 n.a. n.a. 1.79 n.a. n.a. n.a.
China n.a. 1.50 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Colombia n.a. 282 n.a. n.a. 2.82 n.a. n.a. 2.82 n.a. n.a. n.a.
Denmark 1.03 0.81 252 1.92 1.52 252 233 1.83 252 1700 1578
Finland 1.67 1.36 0.45 1.67 n.a. n.a. 4.12 1.44 0.60 21.00  19.50
France 0.63 0.56 0.48 1.56 113 0.96 232 1.69 143 20.00 1030
Germany 1.05 0.83 0.57 2.26 1.80 0.87 274 2.18 137 2400 n.a.
Hong Kong 1.65 1.65 1.62 1.65 1.65 1.62 1.65 1.65 1.62 0.13 0.65
Hungary na. 6.61 1.97 n.a. 6.61 197 n.a. 6.61 197 n.a. 13.04
Ireland 1.08 0.98 0.57 1.67 1.41 0.87 2.36 193 1.18 16.68 15.89
Israel 0.80 0.80 1.53 1.30 1.30 1.53 250 250 1.53 na. 1200
italy . 1.03 0.96 0.67 1.86 1.55 119 269 2.19 1.61 23.00 16.85
Japan 1.74 1.54 1.26 33 238 1.61 n.a. n.a. n.a. 29.99 n.a.
Luxembourg 234 1.43 1.32 234 143 132 234 1.43 132 n.a. 15.16
Mexico n.a. n.a. n.a. 2.61 2,61 1.25 n.a. n.a. n.a. 18.00 20.94
Netherlands 1.16 0.91 0.53 1.74 1.30 0.69 21 1.39 0.85 18.00 1426
New Zealand 1.43 1.38 0.85 n.a. n.a. 1.49 6.66 n.a. 217 n.a. n.a.
Norway 1.00 0.82 0.46 1.38 117 0.56 1.63 1.75 0.70 15.60 7.55
Peru 2.90 1.68 1.44 290 1.68 1.44 2.90 1.68 144 15.62 n.a.
Portugal 2817 0.63 0.47 574 1.24 0.80 11.48 215 1.34 na. 2119
Spain 1.03 0.86 0.68 1.66 1.44 1.04 3.20 255 1.98 20.00 16.16
Sweden 077 0.62 0.50 1.07 0.82 0.68 1.52 1.00 0.82 n.a. 9.56
Switzertand n.a. n.a. n.a. 213 2.16 1.16 3.87 3.10 1.81 29.54 n.a.
UK. 0.62 0.56 0.55 0.82 0.82 0.79 1.76 1.68 1.69 2042 1873
U.S. (Verizon) n.a. n.a. n.a. 1.20 0.97 0.65 n.a. n.a. n.a. 2.64 n.a.

Notes:

1. Allinterconnection charges are for peak period.

2. Alt rates are estahlished in national currencies. Equivalent U.S. dollar values are suthjact to exchange rate fluctuation.

3. Local termination is the lowest level of interconnection, typically giving # carrier access to a single town or partof a ¢ity.

4. Regional and national termination are also known as single tandem and double tandem termination.

5. Regional termination generally gives & carrier access to all subscribers within a metropolitan area or a North American area code.

6. U.S. termination fees vary according to Loca! Exchange Carrier {LEC). U.S. average for regional termination was 0.79¢ as of August 2001.

Source: Natiomal regulatery agencies and {TH & TeleGeagraphy, lnc 2001
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PRICING

Rate to Largest City (USg) Rate to Mobiles (US¢) Rate to Rest of Country (USe)
Africa 2000 2001 2000 2001 2000 2001
Algeria n.a. n.a. n.a. n.a. 14.2 12.8
Egypt 316 191 36.0 246 315 211
Nigeria 12.7 12.7 39.0 286 29.8 235
South Africa 10.7 16 17.2 1.1 14.2 8.5
Africa Average 20.0 16.6 274 219 243 204
Asia
China 6.2 34 13.2 14 10.0 53
Hong Kong n.a. n.a. 25 24 2.2 27
India 24.0 185 448 41.0 415 3719
Israel 46 41 12.0 13.0 5.2 45
Japan 3.1 29 135 16.8 36 32
Malaysia 5.1 34 5.9 45 55 35
Pakistan n.a. 34.8 n.a. 36.0 426 355
Philippines 109 96 11.6 10.1 11.2 10.2
Saudi Arabia n.a. 143 313 235 342 20.2
Singapore n.a. n.a. 4.2 1.6 3.1 1.5
Taiwan 43 31 14 96 5.2 39
Thailand 15 5.7 18.9 14.2 17.2 14.2
Vietnam 52.1 51.2 57.0 53.3 54.9 496
Asia Average 16.8 15.7 228 194 258 2.0
Europe
Austria 1.6 1.2 136 14.8 2.1 19
Finland " 34 21 6.6 129 34 21
France 19 15 225 16.4 2.1 16
Germany 09 1.0 211 14.7 1.8 14
Greece 4.6 26 1.1 1.1 8.8 39
Ireland 2.1 1.3 14.3 13.8 2.1 13
ltaly 1.8 1.4 24.2 16.7 2.2 1.8
Nethertands 1.6 15 20.1 15.8 1.8 14
Poland 6.1 34 1.9 96 9.9 5.1
Russia 33 25 10.0 9.8 10.5 9.1
Spain 24 14 23.4 16.3 217 14
Sweden 11 0.8 7.0 15.2 1.3 0.9
Switzerland 1.6 1.2 16.9 17.0 2.2 15
Europe Average 39 39 133 128 103 8.8
Latin America & Caribbean
Argentina 6.9 37 136 8.0 11.2 76
Brazil 45 29 14.2 134 1.7 10.5
Chile n.a. n.a. 89 8.2 5.0 31
Colombia 5.7 55 136 9.3 11.2 83
Mexico n.a. 4.1 12.1 123 9.4 12.0
Peru 6.5 49 21.0 16.8 15.2 11.2
L America & Carib. Average 8.0 6.7 191 18.7 18.8 173
Oceania
Australia n.a. n.a. 97 15.7 24 22
New Zealand 23 19 6.9 15.9 23 1.9
Oceania Average 23 19 18.9 263 216 318
U.S. & Canada
Canada n.a. n.a. n.a. n.a. 2.2 17
United States n.a. n.a. n.a. n.a. 1.9 1.8
U.S. & Canada Average n.a. n.a. n.a. n.a. 20 17
Global Average 19.7 174 n.a. 9.6 18.9 174

Notes: Rates are from the Band-X London Switch as of August 2000 and 2001. All rates, originally established in UK. pounds sterling, are expressed here as
U.8, cents based on exchange rate conversions of 1,500 dollars per pound in August 2000 and 1.426 doflars per pound in August 2001. Regional averages are
simple, unweighted averages for all countries within a region. The Oceania region includes Australia, New Zealand, and several Pacific tstand states.
Wholesale rates to major cities and mobile destinations in the U.S, and Canada are not separate from rest-of-country prices.

Source: TeleGeography research © TeleGeography, Inc 2001
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From/To Australia Austria Belgium Canada Czech Rep.  Denmark Finland France
Australia n.a. 1.20 1.59 0.81 1.66 1.14 1.20 0.97
Austria peak 1.20 n.a. 1.06 1.20 0.85 1.06 1.06 1.06
Austria off-peak 1.06 n.a. 0.89 1.06 0.71 0.89 0.89 0.89
Belgium peak 1.06 0.54 n.a. 0.38 1.30 0.54 0.54 0.38
Belgium off-peak 0.79 043 n.a. 0.19 1.06 043 0.43 0.19
Canada 0.67 0.30 1.17 n.a. 0.65 0.38 044 0.53
Czech Rep. Peak 1.58 0.65 0.74 074 n.a. 0.74 1.17 0.74
Czech Rep. off-peak 1.1 0.56 0.65 0.65 n.a. 0.65 0.73 0.65
Denmark 1.86 143 0.60 0.71 0.95 n.a. 033 0.60
Finland peak 1.20 1.01 1.01 1.01 1.09 0.36 n.a. 1.01
Finland off-peak 0.98 0.63 0.63 0.63 0.78 0.25 n.a. 0.63
France peak 1.45 0.56 0.56 0.56 0.98 0.56 0.58 n.a.
France off-peak 1.04 0.34 0.34 0.34 0.78 0.34 0.43 n.a.
-~ Germany 1.88 0.29 0.29 0.29 0.58 0.29 0.29 0.29
Ireland peak 1.97 1.1 0.87 0.44 n m 1.1 0.87
Ireland off-peak 1.00 0.96 0.67 0.35 0.96 0.96 0.96 0.67
Italy 2.26 0.82 0.82 0.82 1.10 0.82 0.82 0.82
Japan peak 5.29 6.96 6.96 3.99 7.98 6.96 6.96 5.38
Japan off-peak 3.34 5.10 5.10 3.16 5.66 5.10 5.10 1.67
Korea, Rep. peak 3.06 362 3.62 3.97 3.57 3.62 3.62 3.56
Korea, Rep. off-peak 2.13 252 2.52 277 248 2.52 2.52 2.50
Mexico peak 5.35 4.72 4.72 340 4.72 4.72 4.72 472
Mexico off-peak 3.57 3.12 3.12 2.24 3.12 3.12 3.12 3.12
Norway 0.19 0.28 0.22 0.28 0.65 0.19 0.28 0.22
Poland 239 1.07 1.07 2.39 1.07 1.07 1.17 1.17
Portugal peak 2.3 0.78 0.78 0.78 1.73 0.78 0.78 0.76
Portugal off-peak 1.42 0.51 0.51 0.51 1.07 0.51 0.51 0.49
Singapore 1.04 244 1.74 0.68 3.31 1.74 1.74 174
Spain peak 298 0.66 0.66 170 1.35 0.66 0.66 0.66
Spain off-peak 273 0.66 0.66 1.41 1.21 0.66 0.66 0.66
Sweden 0.92 0.51 0.32 0.32 1.15 0.25 0.25 0.32
Switzerland peak 044 0.22 044 0.22 1.10 0.44 044 0.22
Switzerland off-peak 0.33 0.16 0.33 0.16 0.82 0.33 0.33 0.16
Turkey peak 6.51 2.57 257 3.78 257 257 251 2.57
Turkey off-peak 5.15 1.67 1.67 3.03 1.67 1.67 1.67 1.67
UK. peak 1.84 145 1.08 0.89 1.45 1.08 1.45 1.08
UK. off-peak 1.48 1.23 0.88 0.79 1.23 0.88 1.23 0.88
U.S. (WorldCom
Int'l Weekends) 051 051 0.51 0.21 1.23 0.51 0.51 0.51
U.S. (WorldCom
Direct Dial) 8.07 6.57 6.57 2.67 8.31 6.57 6.57 5.97
U.S. (AT&T One Rate)  0.51 0.87 0.87 0.21 1.89 0.87 0.87 0.51
U.S. (AT&T Basic) 5.34 5.07 5.49 1n 6.84 5.16 5.22 468
Notes:
1. Ali rates are in US$ and exclusive of taxes and were current on August 31, 2001, Peak hours are b 1 8:00-19:30, Monday-Friday.

2. Fees are 82 with domestic long distance per month for AT&T One Rate International Value Plan and $3 with domestic long distance per month for
WorldCom International Weekends, .
3. Rates for calls from the U.S. to Canada and Mexico are from Washington, D.C. to Montreal and Mexico City.

Source: TeleGeography research © TeleGeography, Inc 2001
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From/To Germany Hong Kong Ireland italy Japan  Korea,Rep. Mexico Neth'lands Norway
Australia 0.97 0.82 0.82 0.90 0.97 1.48 2.02 1.14 1.20
Austria peak 0.85 1.20 1.06 0.85 1.20 1.20 1.77 1.06 1.06
Austria off-peak 0.71 1.06 0.89 071 1.06 1.06 1.60 0.89 0.89
Belgium peak 0.38 1.06 0.54 0.38 1.06 217 1.85 0.38 0.54
Belgium off-peak 0.19 0.79 043 0.19 079 1.87 1.44 0.19 043
Canada 0.61 0.20 044 0.34 0.38 0.30 0.91 0.20 0.20
Czech Rep. Peak 0.65 1.58 117 0.74 1.58 1.58 3.36 0.74 0.74
Czech Rep. off-peak 0.56 1.1 073 0.65 1.1 1.1 2.60 0.65 0.65
Denmark 0.43 298 0.86 0.60 2.08 3.42 3.42 0.60 0.16
Finland peak 1.01 3.02 1.01 1.01 1.56 3.02 360 1.01 0.36
Finland off-peak 0.63 3.02 0.63 0.63 1.56 3.02 360 0.63 0.25
France peak 0.56 1.45 0.56 0.56 1.45 1.45 1.85 0.56 0.56
France off-peak 0.34 1.04 0.34 0.34 1.04 1.04 1.45 0.34 0.34
Germany n.a. 1.88 0.29 0.29 1.88 1.88 246 0.29 0.29
Ireland peak 0.87 1.97 n.a. 1 1.97 282 1.76 0.87 m
Ireland off-peak 0.67 1.00 n.a. 0.96 1.00 2.82 1.42 0.67 0.96
ltaly 0.82 226 0.82 n.a. 2.26 2.26 2.83 0.82 0.82
Japan peak 5.38 464 6.96 6.96 n.a. 343 6.59 6.96 6.96
Japan off-peak 1.67 2.88 5.10 5.10 n.a. 2.51 436 5.10 5.10
Korea, Rep. peak 3.56 269 362 362 2.21 na. an 3.56 362
Korea, Rep. off-peak 250 1.87 2.52 2.52 1.55 n.a. 2.95 2.50 2.52
Mexico peak 472 5.35 472 472 5.35 5.35 n.a. 472 472
Mexico off-peak 3.12 357 312 3.12 3.57 3.57 n.a. 312 3.12
Norway 0.21 0.28 0.25 0.22 0.28 1.39 1.57 0.22 n.a.
Poland 1.07 432 1.17 1.17 432 4.32 432 1.07 1.17
Portugal peak 0.76 3.00 0.78 0.78 3.00 3.00 293 0.78 0.78
Portugal off-peak 0.49 1.83 0.51 0.51 1.83 1.83 1.79 0.51 0.51
Singapore 1.74 1.22 244 1.74 157 n.a. 348 174 1.74
Spain peak 0.66 298 0.66 0.66 298 2.98 2.26 0.66 1.21
Spain off-peak 0.66 273 0.66 0.66 273 273 1.93 0.66 1.08
Sweden 0.32 1.96 0.51 0.51 0.92 2.62 1.96 0.32 0.25
Switzerland peak 0.22 1.10 0.44 0.22 1.10 1.10 2.08 0.44 044
Switzerland off-peak 0.16 0.82 0.33 0.16 0.82 0.82 1.64 033 0.33
Turkey peak 257 6.51 257 257 6.51 6.51 6.51 2.57 2.57
Turkey off-peak 1.67 5.15 1.67 1.67 5.15 5.15 5.15 1.67 1.67
UK. peak 1.08 1.84 0.86 1.34 254 407 4,07 1.08 1.45
UK. off-peak 0.88 1.48 0.68 0.98 2.04 3.60 3.60 0.88 1.23
U.S. {(WorldCom

Int'l Weekends) 0.51 0.75 0.51 0.51 0.78 0.81 117 0.51 0.51
U.S. {WorldCom

Direct Dial) 5.97 8.07 5.97 6.57 8.07 8.07 5.97 7.50 5.97
U.S. (AT&T One Rate} 051 0.45 051 0.51 0.48 0.45 1.05 0.75 0.87
U.S. (AT&T Basic) 441 6.51 474 5.31 513 6.45 1.1 462 a7

‘Notes:

1. Alirates are in US$ and exclusive of taxes and were current on August 31, 2001, Peak hours are between 9:00-19:30, Monday-Friday.

2, Fees are $2 with domesfic long distance per month for AT&T One Rate International Value Plan and $3 with domestic long distance per month for
WorldCom International Weekends,

3. Rates for calls from the U.S. 1o Canada and Mexico are from Washington, D.C. to Montreat and Mexico City.

Source: TeleGeography research © TeleGeugraphy, Inc 2001
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Poland Portugal Singapore Spain Sweden Switzerland  Turkey UK. u.s. To/From
1.66 2.02 0.90 1.34 0.97 0.97 1.50 0.70 0.60 Australia
1.20 1.20 1.20 1.06 1.06 0.85 1.20 1.06 1.20 Austria peak
1.20 1.06 1.06 0.89 0.89 0N 1.20 0.89 1.06 Austria off-peak
1.30 0.54 1.06 0.38 0.54 0.54 130 0.38 0.38 Belgium peak
1.06 043 079 0.19 043 0.43 1.06 0.19 0.19 Belgium off-peak
0.69 0.49 0.20 0.59 0.34 0.53 0.79 0.28 0.20 Canada
0.65 0.74 3.36 074 0.74 074 1.58 0.70 0.74 Czech Rep. Peak
0.56 0.65 2.60 0.65 0.65 0.65 1.1 0.65 0.65 Czech Rep. off-peak
0.73 0.97 2.38 0.79 0.16 0.60 1.13 043 0.60 Denmark
1.09 1.20 3.02 1.01 0.36 1.20 1.27 1.01 1.01 Finland peak
0.78 0.89 3.02 0.63 0.25 0.89 1.27 0.63 0.63 Finland off-peak
0.98 0.58 1.85 0.56 0.56 0.56 0.98 0.56 0.56 France peak
0.78 0.43 1.45 0.34 0.34 0.34 0.78 0.34 0.34 France off-peak
0.58 0.29 2.60 0.29 0.29 0.29 0.58 0.29 0.29 Germany
1.1 m 197 m 1.1 1.1 211 0.42 0.44 Ireland peak
0.96 0.96 1.00 0.96 0.96 0.96 1.83 0.34 0.35 Ireland off-peak
1.10 0.82 2.26 0.82 0.82 0.82 1.54 0.82 0.82 italy
1.98 6.96 5.10 6.96 6.96 6.96 6.96 399 1.67 Japan peak
5.66 5.10 3.1 5.10 5.10 5.10 5.10 1.67 1.1 Japan off-peak
3.57 362 269 3.62 362 3.56 3.57 3.00 1.91 Korea, Rep. peak
248 2.52 1.87 2,52 2,52 2.50 2.53 2.10 1.33 Korea, Rep. off-peak
472 472 5.35 472 4.72 4,72 4.72 472 1.02 Mexico peak
3.12 3.12 3.57 3.12 3.12 3.12 3.12 3.12 0.67 Mexico off-peak
0.64 0.65 0.50 0.28 0.16 0.28 1.10 0.19 0.25 Norway
n.a. 1.17 432 1.17 1.07 1.07 2.39 1.17 2.39 Poland
1.73 na. 3.96 0.71 0.78 0.76 3.96 0.76 0.78 Portugal peak
1.07 n.a. 242 0.47 0.51 0.49 2.42 0.49 0.51 Portugal off-peak
331 3.31 n.a. 244 1.74 1.74 3.31 1.03 0.68 Singapore
1.35 0.66 298 n.a. 0.66 0.66 3.40 0.66 0.66 Spain peak
1.21 0.66 213 n.a. 0.66 0.66 3.05 0.66 0.66 Spain off-peak
0.51 0.92 1.30 0.51 n.a. 0.32 0.92 0.26 0.26 Sweden
1.10 0.44 1.10 0.44 0.44 n.a. 1.10 0.22 0.22 Switzerland peak
0.82 0.33 0.82 0.33 0.33 n.a. 0.82 0.16 0.16 Switzerland off-peak
2.57 2.57 6.51 2.57 2.57 2.57 n.a. 2.57 3.78 Turkey peak
1.67 1.67 5.15 1.67 1.67 1.67 n.a. 1.67 3.03 Turkey off-peak
1.45 1.34 2.20 1.34 1.08 1.08 2.54 n.a. 0.88 U.K. peak
1.23 0.98 1.98 0.98 0.88 0.88 2.04 n.a. 0.79 UK. off-peak

U.S. (WorldCom
1.02 0.51 0.72 0.51 0.51 0.51 1.53 0.30 n.a. int'l Weekends)

U.S. {WorldCom
1.50 1.02 8.07 7.50 5.97 5.97 1.95 5.25 n.a. Direct Dial)
0.84 0.75 0.84 0.51 0.60 0.75 1.35 0.30 n.a. U.S. (AT&T One Rate)
5.61 5.85 5.85 5.70 462 498 6.51 3.87 n.a. U.S. (AT&T Basic)

Source: TeleGeography research
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Average Retail Price for a Three-Minute Call, 1998-2001
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People will talk, given half a chance. And talk they did: in 2000, the total volume of
international telephone traffic grew over 21 percent, to 132.7 billion minutes. This
strong growth comes on the heels of a 17 percent increase in 1999 (see Figure 1.
Regional Traffic Growth 1998-2000). For an industry that has long been described as
“mature,” international voice telephony showed remarkable vitality in 2000.

Historically, traffic growth has been strongly correlated with overall economic growth.
Given the rapid economic growth rates of the late 1990s, it is not surprising that call
volumes posted strong gains. However, TeleGeography’s in-depth survey of interna-
tional carriers suggests that there were other market factors at work as well,

Fuel on the Fire

The factors driving the sustained traffic growth will be familiar to industry participants:
falling costs and prices, fierce competition for retail customers, and the continued
growth of mobile telephone subscribership.

30% - Change 1998-1999
1Change_1_999-2000

%% -

20% -

15% -

10%

Annual Change in Qutgoing Traffic

5%

0% -

Middle East Europe Asia South North  Caribbean  Africa
America  America

Source' TeleGeography research © TeleGengraphy, Inc 2001
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Source: TeleGeography research © TeleGeography, inc 2001

It is hard to overstate how competitive the international long distance marketplace has
become or how pronounced the impact of competition has been—both on carriers and
on their customers. As of mid-year 2001, 50 countries had authorized international
telecom services competition, and the number of licensed international carriers had
swelled to 4,030, up from approximately 370 in 1995.

The influence of competition is underscored by the fact that traffic growth in countries
that allow international services competition has been twice as fast as in countries that
do not (see Figure 2. Annual Traffic Growth in Competitive and Non-Competitive
Telecom Markets, 1997-2000). In 2000, call volumes grew by over 22 percent in coun-
tries allowing international telecom competition, compared with growth of just over 10
percent in countries that retained a monopoly international carrier. Countries with
competitive international telecom markets now account for approximately 90 percent
of the world’s international traffic.

As recently as a year ago, the ascendancy of a new breed of competitive carriers was
regarded by many as all but certain. These were seen as smaller, more nimble compa-
nies, unhindered by legacy equipment. Moreover, since they had no established cus-
tomer base, they were able to price their services far more aggressively than their more
entrenched rivals.

Incumbent carriers found themselves with a Hobbesian choice: they could either keep
prices high and lose customers, or cut prices and lose their margins. However, there
was no way that they could sustain their high-margin international long-distance busi-
ness. After trying to hold out for a few years, it seems that most have acquiesced and
siashed prices. Retail prices have plummeted in competitive markets around the world.
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For example, at year-end 1997, on the eve of the competitive era in Europe, Deutsche
Telekom charged DM 1.44 per minute for a call to the U.S. By mid-year 2001,
Deutsche’s retail price for calls to the U.S. stood at DM 0.24 per minute—a drop of
more than 80 percent (see Figure 3. International Call Costs from Germany, 1997 and
2000). While a handful of rivals still boast lower prices, Deutsche Telekom’s prices are
now virtually indistinguishable from those of its chief competitors, greatly reducing the
incentive for customers to switch to alternate carriers. This trend is typical of many
other countries where competition has recently taken root.

These price cuts seem to be having their desired effect. After three years of declining
call volumes, international traffic carried by incumbent carriers appears to have stabi-
lized in the past year. Deutsche Telekom’s outhound international traffic, for example,
fell by “only” 1.4 percent in 2000. Coming on the heels of an 18 percent decline in
1999, this represents a victory of sorts—albeit a pyrrhic one.

Rain on the Parade

Interestingly, the traffic and pricing data collected by TeleGeography suggest that
demand for international long-distance services is highly price-elastic. To enlarge upon
the German example cited above, prices in the German market have fallen by approx-
imately 75 percent in the past three years. During this same time period, international
call volumes have nearly doubled. Clearly, falling prices have served as a powerful spur
to international traffic growth.
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However, while Germany'’s call volumes have doubled, per-minute prices have tumbled
even more rapidly, and the number of carriers sharing the traffic revenues has grown
100-fold. Consequently, while price cuts have helped incumbent carriers to stop the
decline in their traffic volumes, they have done little to shore up their bottom line (see
Figure 4. Revenue and Call Volume Changes for Major Carriers, 1999-2000). Carriers
as diverse as Sprint, Telefénica, Telstra, and Korea Telecom have all suffered through
the same experience: doing more, but not doing better,

The brutal pace of competition has not treated competitive carriers any more gently
than the incumbents. While the established carriers have ceded market share to their
new rivals, most have been able to retain 50 percent or more of their home market’s
international traffic, leaving their rivals to divide the remainder.

For many competitive carriers, that has proven to be too little to survive. Faced with
sustained losses, the need for continued investments, and unfavorable capital markets,
five of the ten largest U.S. international carriers filed for bankruptcy in the early months
of 2001 (see Figure 5. Five of the Ten Largest Carriers Have Failed).

Not all competitive carriers suffered equally from the downdraft. With over 12 billion
minutes of outbound traffic from the U.S., WorldCom clearly overtook AT&T to become
the largest international carrier in the United States. On the basis of all information
available to TeleGeography, WorldCom has emerged as the largest international carrier
in the world, with approximately 16 billion minutes of aggregated traffic worldwide.
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Outgoing International Minutes

Carrier 1999 2000
1. AT&T 10,816.5 9,680.1
2. WorldCom 8,294.9 12,3985
3. Sprint 37144 39228
4, World Access 1,129.5 Bankrupt, April 2001
5 \Viatel 901.6 Bankrupt, May 2001
6. STAR 785.8 Bankrupt, March 2001
7. Pacific Gateway 284.1 Bankrupt, December 2000
8. RSLCom USA 389.5 Bankrupt, March 2001
9. Primus 868.5 1,082.5
10. Startec 207.2 404.3

Notes; 2000 traffic data not available for.bankrupt carriers. Ranking based upon 1998 putgoing international minutes
from the U.S. :

Source: FCC and TeleGeography research - © TeleGeography, Inc 2001

Mobile telephony

At their most basic level, mobile phones contribute to international traffic by simply
providing more calling opportunities. More significantly, mobile phones can roam
across borders with their subscribers. The impact of mobile roaming on international
call volumes has been particularly pronounced in Europe, where countries are small,
borders are porous, and mobile phone subscribership numbers are high. Mobile-orig-
inated international traffic grew by 66 percent in 2000, more than three times as fast
as fixed-line traffic. Worldwide, international calls placed from mobile phones grew to
20.3 billion minutes, equivalent to 15.3 percent of the world’s telephone traffic.

The impact of mobile phones on cross-border telephone traffic is frequently overlooked
by regulators and industry observers, who focus on competition for fixed-line sub-
scribers. This emphasis on fixed-line international telephony is understandable. The
majority of international calls are still placed from fixed-line telephones, and this is the
arena in which carriers vie for retail customers. However, from the perspective of inter-
national carriers, this yardstick neglects the fact that mobile operators have emerged
as increasingly important customers for wholesale international services.

International Refile Traffic and Accounting Rate Bypass

Until just a few years ago, sending and terminating calls abroad was simple and expen-
sive. International telecommunication companies {typically, incumbent monopolies)
shared the cost and revenue for nearly every cross-border public switched call in accor-
dance with the decades-old accounting rate regime. To send a call abroad, a carrier
would route the signal onto its own international “half circuit,” then transfer the call
onto the matching network of its foreign counterpart for final termination. For this
service, the originating carrier would pay the foreign telco a hefty settlement fee, usu-
ally equal to one-half the accounting rate negotiated by the two carriers.
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The accounting rate regime worked well enough to withstand decades of changes. As
long as carriers were predominately monopoly incumbents and traffic on routes
remained roughly in balance, there was little reason to question the economics of the
accounting rate regime. But times have changed: in 2000, 90 percent of the world’s
traffic was originated in countries that allowed international services competition, and
traffic imbalances on some large routes, such as the U.S. to Mexico, can amount to bil-
lions of minutes.

As competition began to intensify, many carriers sought ways of reducing or avoiding
high settlement costs by “bypassing” the international accounting rate system.
Technological advances, such as voice-over-IP, have combined with the gradual dereg-
ulation of telecom markets to offer carriers a host of ways to send and terminate their
international traffic. Not all of them are entirely legal—but almost all are cheaper than
the accounting rate regime.

Legal Bypass

Legal bypass, which eschews traditional international settlement in favor of direct inter-
connection with foreign local exchange carriers (LECs), accounts for the largest portion
of alternatively routed traffic. For many years, the only way for competitive carriers to
provide international capacity was to lease international private-line capacity from for-
eign carriers and “resell” it to their own customers. Although this practice is gradually
giving way to new options, such as the outright ownership of bandwidth between and
within multiple countries, regulators still often call this type of service International
Simple Resale (ISR).

In 2000, 35 countries allowed direct interconnection (effectively, another term for ISR).
ISR traffic may only be sent between countries where both countries allow it. For exam-
ple, while ISR is permitted in the U.S., it is not permitted in Mexico. Consequently, U.S.
carriers cannot send ISR to Mexico, nor can Mexican carriers terminate traffic directly
with a U.S. LEC.

The 35 countries allowing direct interconnection with one another collectively generate
83 percent of the world’s outbound traffic—approximately 110 billion minutes in 2000.
About 62 billion minutes, equivalent to slightly less than half of the world’s international
traffic, is sent between these countries.

The fact that these countries allow ISR does not mean that all traffic between these
countries is sent via ISR. TeleGeography’s analysis of U.S. carrier filings with the FCC
suggests that only about 40 percent of traffic sent by U.S. carriers to countries per-
mitting ISR bypassed the settlement rate system. But this misses a key point: if car-
riers had found it to their advantage to send their traffic via ISR, they would have. The
fact that they did not suggests that they had other, equally economical, means of deliv-
ering and terminating their traffic. For carriers sending traffic between countries where
ISR is permitted, the term “bypass” has become something of an oxymoron. Bypass
what? The term suggests that there is an obstacle that must be overcome, when in fact,
this is no longer the case.
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The issue of bypass traffic is far more acute for carriers sending traffic to and from the
200 countries where direct interconnection is not authorized. Calls to countries where
ISR is not permitted constitute approximately 53 percent of U.S. outgoing traffic, but
79 percent of U.S. settlement payments (approximately $3.9 billion in 2000). Per-
minute settiement rates are approximately three times higher in countries where direct
interconnection is not permitted than in countries where it is—averaging $0.36 per
minute, compared with $0.13 in countries allowing direct interconnection.

A comparison of wholesale prices charged by carriers on the switched minutes trading
floor of TeleGeography’s parent company, Band-X with official settlement rates suggests
that many carriers have found ways to beat the system. Figure 6 compares wholesale
country rates available on Band-X in 2000 with the prevailing settlement rates for that
particular country. Each dot in the chart compares the settlement rate with the whole-
sale price charged for carrying a minute of traffic to that country. Thus, for example,
a carrier was offering to carry traffic from Band-X's switch in London to Vietam at a
wholesale rate of $0.55 per minute, $0.12 less than the prevailing settlement rate of
$0.67 per minute. Since ISR is not permitted in Vietham, it seems all but certain that
this traffic is bypassing the settlement rate.
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While these “gray market” rates are attractive to carriers, they have the disadvantage
of being unpredictable. Gray market rates can fluctuate wildly, and abruptly disappear,
when authorities discover and shut down that route (please see the Overview of
International Pricing Trends on page 33). The typical life expectancy of such a gray
market route can be measured in months, if not weeks.

Bypass-over-IP

The combination of relatively high settlement rates and heavy traffic volumes has his-
torically created large volumes of illicit bypass traffic (e.g., to China, Jamaica,
Philippines, Brazil, India, and Mexico). These countries present the greatest cost sav-
ings opportunities for bypass of the settlement rate and are, therefore, the most attrac-
tive targets for carriers seeking to evade settlement payments (see Figure 7. VoIP and
Bypass Targets, 2000). Some countries (appearing in Figure 7 as gray circles hugging
the “x” axis) have very high settlement rates but low volumes of incoming traffic.

Other countries (stacked along the “y” axis in Figure 7) receive substantial amounts of
incoming calls but have low settlement rates.

Not surprisingly, most of the countries that make attractive bypass targets have also
emerged as the leading destinations for international voice-over-IP (VoIP) traffic. VoIP
holds substantial long-term promise as a means of reducing costs for carriers and as a
platform for introducing a host of new communications services. However, in the near
term, it has emerged as the most elegant means yet devised of bypassing the account-

66 TELEGEOGRAPHY 2002 © TELEGEOGRAPHY, INC 2001



The second largest international route in the world—between
the U.8. and Mexico—is also the most imbalanced route in the
worid. U.S. callers send hundreds of millions more minutes of
-palts fo Mexico than they receive, resulting in @ huge outflow
of payments from U.S. carriers to their Mexican counterparts.
Buring the past decads, U.8. carriers’ net sefflement outpay-
ments to Mexico have averaged more than $700 million per
year.

In 1999, U.S. carriers were able to reach a new deal with -
Telmex. I January 1999, settiement rates were reduced from
$0.39 to $0.23 per mirute. Sixmonths later, they were reduced
1o $0.19 per minute, where they remained throughout 2000.

- Spurred by this rate cut, traffic from the 1.8. fo Mexice surged
from 4.1 tillion minutes in-1999 to 6.1 biltion minutes in 2000, .
Given the close relationship between the U.5. and Mexico and
the large number of Mexican immigrants living in the U.S,, itis
not surprising that demand should be‘high. That it should
increase by halfin one year is astonishing. But perhaps call
volumes didn’t actually grow by a full 50 percent. A far more
piausibie explanation is that traffic that once bypassed the set-
tiement rate regime has now come into the open and is being

“documented. Lower settiement rates have reduced {thaugh by
no means eliminated) the incentive to smuggle tratfic into
Mexico via “gray market” channels.

This “substitution effect” (of above-board PSTN service for
illicit bypass} may also account for some of the rapid growth

we've seen ip recentyears in Europe and other recently liber-
alized countries. Priorto the liberalization of the European
market, call-back services and licit leased-line services were
widely used throughout Eurppe. Plummeting prices for inter-
national telephony services have eliminated any incentive cus-
tomers may once have had to use gray market carriers,

bringing the traffic once sentthrough these hidden thannels

back onto the public network.

Similar shifis in call volumes have been documented in other

- gountries, For example, when leased lines were authorized

{for internal company use) in indonesia in 1999, PSTN call vol-
umes plummeted, as heavy users of international calling serv-
ices switched to (illicit) ISR carriers. A similar svent took
place, albeit in reverse, in 1999 in Hong Kong, when ISR was
legalized. Outhound traffic from Hong Kong surged—mach of
it due to substitution, as customers abandoned call-back sery-
fces in favor of leased-line resellers.

Since TeleGeography's research depends on traffic data com-
piled by internationat carriers, it is certain to miss some of the
gray and black market traffic that is, intenticnally, being hidden
from these very carriers. However, occasionally, the swings in
documented traffic are so greatthat they provide evidence of
occurrerices in these hidden markets.

© TeleGeography, inc 2001

ing rate regime (for a detailed analysis of VoIP traffic trends, please see VoIP Routes &
Traffic on page 69). In 2000, VoIP call volumes reached approximately 5.3 billion min-
utes, essentially all of which bypassed the accounting rate system.

How much international traffic illegally bypasses the accounting rate system? By virtue
of their illicit character, traffic volumes in this “gray market” are extraordinarily diffi-
cult to track. Successful bypass operators are generally loathe to advertise their suc-
cess, and traffic smuggling arrangements are usually transient. Carriers lease a private
line, aggressively ramp up international cail volumes, and then terminate the operation
just as quickly.

TeleGeography estimates that illicit bypass volume was somewhere in the range of five
to ten percent of global international traffic in 2000. At least half of this bypass traf-
fic traveled as VoIP and the remainder as switched bypass over leased lines. Although
illicit bypass accounts for only a small percentage of totai world traffic, it is unevenly
distributed. In many countries, such as China, Panama, or Bangladesh, the proportion

© TELEGEOGRAPHY, INC. 2001

TELEGEOGRAPHY 2002



TRAFFIC ANALYSIS

of bypass traffic can be far higher—between 40 and 60 percent. The financial loss to
carriers in these destination countries easily reaches several hundred million dollars
annually.

Refile

Refile represents a third form of alternatively routed traffic. Instead of avoiding
accounting rates altogether, carriers employing refile bend the rules of the international
settlement regime to their advantage. Refile occurs when a carrier secretly re-routes
an outgoing international call through a third country, taking advantage of the inter-
mediate country’s lower settlement rate with the final destination country. Although
the legal status of refile is more debatable than that of many other forms of bypass,
the practice is certainly illicit. With the intent of disguising the true origin of traffic, the
refile carrier in the intermediate country strips the numbering code, which identifies the
originating country, replacing it with its own country code. This ruse makes economic
sense in cases where settlement rate disparity exists between originating countries.
For example, in mid-year 2000, the official settlement rate for traffic to Kuwait was
$0.15 per minute from the U.S. and $0.67 per minute from the U.K. By charging
British carriers a fee somewhere between the U.S. and U.K. rates—say, $0.25 for a
one-minute call—a U.S.-based refiler could turn a $0.10 profit. Another winner would
be the British carrier, saving $0.41 (minus the negligible transmission costs of re-rout-
ing the call through the U.S.). In contrast, the Kuwaiti telco would lose $0.51 in poten-
tial settlement income from the transaction.

Based on information gathered in its annual survey of international carriers,
TeleGeography estimates that refile traffic accounts for about 25 percent of world traf-
fic volumes. Much of this refile traffic is sent between countries where ISR is legal, and
simply represents an alternate means of delivering traffic to its destination.

The final question is, who is sending all of this bypass traffic? The simple answer is that
everybody’s doing it. Based on survey responses provided to TeleGeography, carriers
in monopoly markets and developing countries are every bit as likely to trick the sys-
tem as carriers battling for their existence in hotly contested markets. The destina-
tions, volumes, and technologies empioyed may vary, but the ultimate goal is always
the same: to maximize net revenues by minimizing net outpayments to other carriers.
Given the pervasiveness of bypass traffic and the fact that virtually all international car-
riers are engaged in some form of bypass, the practice will survive as long as there are
cost structures that can be circumvented. @=2

68 TELEGEOGRAPHY 2002 © TELEGEOGRAPHY, INC. 2001



TRAFFIC ANALYSIS

Overview

Just three years ago, the combined traffic of all companies routing international calls
over Internet Protocol (IP) networks accounted for less than one-half of one percent of
the world’s international minutes. Although Voice-over-internet Protocol (VoIP) has
only recently left its infancy as an alternative to traditional circuit-switched calling, the
core infrastructure and support systems necessary for making VoIP a serious choice
have begun to come online.

In 2000, cross-border VoIP call volumes reached approximately 5.3 billion minutes, up
from about 1.6 billion in 1999. Based on TeleGeography’s haif-year survey results, the
total market may reach 10 billion minutes for the calendar year 2001, constituting
almost six percent of the world’s forecasted international traffic (see Figure 1.
International VolP and PSTN Traffic Summary).

Wholesale VoIP

The VoIP industry is still young and unpredictable. While new and incumbent carriers
alike are laying plans for IP networks that will carry all of their voice traffic in coming
years, they still have a way to go. Most VolIP traffic today is carried by a handful of
specialist providers acting as carriers’ carriers and clearinghouses for established and
emerging phone companies (see Figure 2. Major VoIP Carriers and Traffic). Some of
these specialist wholesalers use regular Internet transit to carry their voice traffic; oth-
ers use private lines running IP. Most use a combination of the two, along with PSTN
“failover” circuits where IP connections are too thin, too few, or too congested.

Although their network architectures may differ, most wholesale VoIP carriers share the
same goal: arbitrage. They take advantage of differences between official PSTN set-
tlement fees and de facto termination rates by using IP to transport their voice traffic.
In some cases, this is done illicitly. Notably, there are few cases where IP is used solely
because of its efficiency as a transmission technology.

PSTN phone companies appear to have become serious users of VolP middle men: in
2000, wholesale traffic accounted for more than half of the world’s VoIP minutes. VolP
wholesaler ITXC claims to have 14 of the top 15 U.S. carriers for customers, and its chief
competitor, iBasis, is carrying traffic for 11 of the top 12. Furthermore,“next genera-
tion” carriers—such as Global Crossing, Level 3, and KPNQwest—have installed totally
new infrastructure upon which wholesale VolP volumes should rise as the new compa-
nies ramp up their traffic streams.

Nonetheless, many weil-established telephone companies still consider VolP an exper-
iment and sometimes see it as a threat to existing revenue streams. The threat is even
more clear to carriers in monopoly markets, where operators may lose out on outgo-
ing call revenues and incoming settlement payments. But as incumbents become more
comfortable with VoIP and as the underlying technology matures, more and more voice
traffic is likely to transit IP networks. How much? The answer will largely depend—in
the short term—on how many arbitrage opportunities exist (which is tied into how long
certain markets stay closed to full competition). In the long term, the answer will
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Total VoIP and PSTN Traffic, 1997-2001 VolP Traffic by Regional Destination, 2000
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Note: Voice-over-IP (VoIP} traffic includes all cross-boeder voiee calls carried on 1P networks but terminated on public switched telephone net-
works; PC-to-PC communications and private network traffic are excluded, PSTN traffi¢ includes circuit-switched voice and fax traffic carried on
traditional internationai facilities as well as international simple resate {ISR) facilities. Figures for 2001 are estimated,

Source: TeleGeography research i © TeleGeography, Inc 2001

depend on how deeply into the home and office IP-enabled devices penetrate and how
willing existing carriers are to moth-ball billions of dollars of PSTN switching equipment
ahead of their expected depreciation cycle.

Retail VolP

In addition to their wholesale businesses, many VoIP speciaiists are also taking a direct
path to the consumer by way of PC-to-PC and PC-to-phone calling plans. (In fact,
PC-to-phone calls predate phone-to-phone over IP) Dozens of new Web-based com-
munications portals offer almost free domestic calling and ultra-low cost international
calls to users equipped with the proper hardware and proprietary software. Not only
do these carriers employ VoIP arbitrage to cut costs, most also generate sponsorship
revenue by way of on-screen advertisements (although not enough to support com-
pletely free calling). Last year, Net2Phone, DeltaThree, and DialPad all reported sig-
nificant volumes of PC-to-phone traffic, comprising more than 20 percent of the
world’s international VoIP calis in 2000. And almost all VoIP companies also offer some
form of calling cards, utilizing networks of dial-around gateways to get PSTN calls onto
their networks. Based on our survey data for 2000, approximately 20 to 30 percent
of international VolIP traffic can be attributed to calling-card origins.

The capabilities of a VoIP network-—that is, what can be delivered to the consumer—
are largely determined by the standards implemented. To date, the mostly widely
deployed standard for handling VolP traffic has been H.323, a protocol developed
under ITU auspices in the late 1990s for video communications over local area net-
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Market Share of International VolP Minutes, 1998-2001
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2000 {Jan.-Dec.) 2001 (Jan.-June) Market Capitalization

Company Traffic (min}  Revenues Traffic (min}  Revenues Oct.2,2000 Oct.2, 2001

Deltathree 257 m $30.0m Mim $89m $104.5m $192m
{NASD: DDDC})

iBasis 604 m $61.2m 530 m $61.3m $541.1m $285m
(NASD: IBAS)

ITXC 769 m $84.8 m 703 m $749m $563.6 m $118.7m
(NASD: ITXC)

Net2Phone 675 m $847m $1,2388 m $189.6 m
(NASD: NTOP)

and:equipment:

works. Now in its fourth iteration, H.323 has been reengineered specifically to handle
VolIP calls. Although H.323 is nearly ubiquitous in VolP networks, a second standard,
Session Initiation Protocol (SIP}, has become widely accepted as the next generation
protocol for VoIP call delivery. Its acceptance, however, has less to do with voice than
it does with video and other premium services. SIP is designed to work with IP devices
(like computers} much the same way a Web browser or email client does. This provides
a particularly attractive scenario to VolP carriers (and their vendors}, which have had
difficulty deriving much profit from the razor-thin margins associated with carrying
voice traffic, especially on competitive routes.
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The relative importance of PC-to-phone—and PC-to~-PC—calling may grow rapidly with
the introduction of Microsoft’s new Windows XP operating system, which integrates SIP
into the computer’s pre-installed communications software. Although desktop calling
software is nothing new to the PC, the level of integration, quality, and functionality
may make PC-to-phone calls a much more substantial portion of overall VoIP volumes
and may finally take PC~to-PC (or IP-to-IP device) calls mainstream. Depending on how
these calls are accounted for, tracking VoIP traffic may become a considerably more
complex exercise.

Traffic Survey

Given the still nascent stage of the VolP industry, the installed base of circuit-switched
transmission equipment, and the difficulty of tracking calls terminated in places where you
may not want to advertise your success, making predictions is a hazardous business.
Therefore, our research focused on acquiring real traffic statistics from real VoIP carri~
ers. The statistics and analysis presented on these pages are based on TeleGeography’s
second annual VolIP routes survey, concluded in September 2001. (For information on
how to participate, please see the contact information at the front of this report.)

The goal of our survey was twofold: first, to measure how much VoIP traffic transits
international networks; and second, to establish where it is going. The data presented
here include international phone calls that transit public or private IP networks at some
point but are ultimately terminated on traditional fixed or mobile networks. PC-to-PC
communications and private corporate network traffic are excluded because neither are
directly comparable to PSTN traffic fiows. Also, because our survey is based on the
reports of most—but not all—companies carrying VoIP traffic, some routes may be
under-reported. Finally, the true point of origin for most VolP traffic is difficult to ascer-
tain. Many carriers track only where the traffic enters their network, usually at a cen-
trally-located hub in the U.S. As a result, the tables in Figure 3 present routes
originating at U.S. hubs only, and traffic flows are displayed in relative proportions
rather than absolute minutes.

The Results

Overall, our findings proved an obvious point—that VolP is a new means to an old end.
Because U.S.-based companies have had a head start in setting up their businesses,
most of the world’s VolIP traffic currently originates in the U.S., although the U.K. and
China are growing as alternative origination hubs. Furthermore, because the Internet
remains U.S.-centric, U.S.-based VoIP carriers have access to the most international IP
bandwidth at the lowest prices. And, just as the U.S. continues to act as the primary
hub for intercontinental Internet traffic, the U.S. may retain its position as a hub for
VolIP traffic even as the ranks of VoIP carriers proliferate into Western Europe and Asia
(see Figure 3. Top 25 U.S.-Originated VoIP Routes, 1999-2001).

Aithough VoIP calling patterns run roughly parallel to established PSTN demand, the
largest share of VolP traffic terminated in countries where existing PSTN
settlement rates are highest relative to the actual cost of getting the call there (see
Figure 4. Traffic, Settlements, and Regulation). Also, because quality expectations may
be lower on many popular arbitrage routes, VolP calls compare favorably to the equally
mediocre quality of many circuit-switched calls. The impact on overall traffic flows can
be significant—in countries with sufficient infrastructure and high settlement rates,
VolIP accounts for up to 10 percent of total incoming traffic.
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Largest U.S.-Originated VoIP Routes, 1999-2001
Percentage of Total Qutgoing VolP Minutes
Rank Route 2001 Route Share 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%

1. US.to Mexico .......... 13.0% ' ' ' '
2. US.toChina............. 6.6%

3. US.toRussia ............ 3.6%

4. US.toBrazil ............. 3.4%

5 US.toPoland ............ 2.9%

6. US.tolsrael ............. 2.6%

7. US.tolndia ............. 2.3%

8. U.S.to Romania .......... 2.1% )
9. U.S.to Colombia.......... 2.0% = 2001

#2000

10. U.Sto Indonesia .......... 1.8% #1999
1. U‘.S.to Canada ........... 1.6%

12. U.S.to Ukraine ........... 1.5%

13. US. toTaiwan............ 1.3%

14. U.S. to Philippines ........ 12%

15. US.toUK. .............. 1.1%

16. U.S.to Argentina ......... 10% @

17. US.toFrance ............ 10% =

18. U.S.to Kuwait............ 1.0% ‘

19. U.S.to Germany .......... 0.8%
20. U.S.to Vietnam ........... 0.7% J ‘

21. US.toPeru.............. 0.7% :
22. US.todapan ............ 0.7%

23. U.S.to Guatemala ........ 0.6%

24, US.toTurkey ............ 0.6%

25. U.S.toSweden........... 0.5%

Notes: Route rankings are based on actual traffic reports by major wholesale and retail VolP carriers. Figures do not include all VoIP carriers and
routes, h ef, S0 SOme omissions may have occourred. Year 2001 rankings are based on statistics supplied for the first six months of 2001, In 2001,
routes omitted from this table may have accounted for aimost 50 percent of U.S. originated VolP traffic.

Source: TeleGeography research © TeleGeography, Inc 2001
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Incoming VolP Traffic and Settlement Rates
10% -
o 9% Russia ® # Peru
= Indonesia
n
= 8% - Israel
B 7% - Mexico China
E Kuwait ¢ & ™
S 6 ® Bulgaria
o 00 Ukraine % ® Thailand
£ g5y - % Brazil
= # Malaysia
B g - Taiwan 4, .
3 & Argentina Pakistan @
2 3% - Philippines
5 Ly Japan Turkey
@ 0 Indi
& 1% -  Canada OGreece .0 Australia Korea ndia o
0% UK. O France/Germany L o
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
Settlement Rate (US$)

Notes: Traffic data based on actual and estmated totals for 2000. Settiernent rates based on FCC reported averages
for catendar year 2000. Regulatory comparison based on the number of carriers authorized to own international
transmission facilities a1 year end 2000.

Source; TeleGengraphy research and FCC © TeleGeography, Inc 2001

The clearest example of this trend is traffic on the U.S.-Mexico route, which accounted
for about one-fifth of global VoIP traffic between 1999 and 2001. Routes into China
and Russia are also growing fast, with over 300 percent growth between 1999 and
2000. VoIP is a logical alternative on routes like these, where International Simple
Resale or direct interconnection are still prohibited but sufficient IP capacity—and the
right combination of regulations or lack of enforcement—exists to route calis over
Internet connections into the local telephone network. In the near future, we also
expect that traffic into other parts of East Europe, Latin America, and Southeast Asia
will increase dramatically as VolP termination arrangements expand and IP infrastruc-
ture matures, providing a viable alternative to high PSTN settlement rates.

Conclusion

Since TeleGeography began tracking international phone calls more than a decade ago,
market forces and technological innovation have driven down prices and increased traf-
fic flows across the globe. The Internet has no doubt played a significant role in accel-
erating this process in the last few years, and forecasting the effect on actual traffic
flows remains an extremely difficult endeavor. Moreover, as new IP communications
services and devices become available, they may stimulate new demand and increase
VolP traffic flows beyond the growth rates characteristic of the traditional voice teleph-

ony market. We will be watching—and reporting—these developments as they
occur. @=@
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Over the past five years, mobile telephones have become an integral part of the inter-
national telecommunications landscape. Once considered a luxury item for business
travelers, mobile phones now outnumber fixed-line connections in a growing number of
developed and developing countries. In advanced economies, the popularity and ubig-
uity of mobile phones have made them almost a necessity; for developing economies,
mobile telephony provides a means of circumventing the high construction costs of
building out extensive fixed-line networks and eliminating waiting times and high up-
front costs for fixed-line installation.

For international long distance carriers, the importance of mobile telecommunications
is quite clear. Greater mobile subscribership means an increasing proportion of inter-
national traffic will be originated or terminated on mobile devices. In TeleGeography
2001, we reported that mobile-originated international telephone traffic grew from
eight percent of total international traffic in 1998 to 11.5 percent in 1999. During
2000, the mobile share of international traffic reached 15.3 percent, accounting for
over 20 billion minutes. As that proportion grows, mobile-originated and mobile-ter-
minated traffic will become an increasingly significant consideration for long-distance
carriers who transport mobile traffic across political borders.

TRAFFIC ANALYSIS

International Traffic Subscribers

From Mobiles Mobile
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Source: TeleGeography research and {TU
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Mobile Traffic: The Year in Review

From 1999 to 2000, the volume of international traffic originated on mobile phones
increased 66 percent to 20.3 billion minutes. Growth rates across regions varied
widely, from 58 percent in Europe to 127 percent in the U.S. & Canada. Despite the
differences in growth rates, regional shares remain relatively unchanged. Europe still
accounts for well over half of the world’s mobile-originated traffic, with Asia & Oceania
a distant second (see Figure 1. Mobile versus Fixed International Traffic and
Subscribership by Region, 2000). Mobile-originated international calls account for 19
to 22 percent of total outgoing international traffic for all regions of the world, except
in the U.S. & Canada, where only 2.2 percent of international calls originate on mobile
networks.

Not surprisingly, the volume of international traffic terminated on mobile phones is
roughly on par with mobile-originated international traffic. Based on the information
supplied by numerous carriers, TeleGeography estimates the total amount of mobiie~-
terminated international traffic to be 25.4 billion minutes, just over 20 percent of the
world’s total incoming international traffic. Regional shares of the world’s total mobile
terminated traffic parallel those of mobile-originated traffic; Europe accounts for 65
percent of the world’s total, followed by Asia & Oceania (22.8 percent), Latin America
& Caribbean (5.9 percent), Africa (3.8 percent), and the U.S. & Canada (2.8 percent).
Within regions, however, the proportions of mobile-originated and mobile-terminated
traffic are not as closely linked (see Figure 3. Percent of international Traffic to and from
Mobiles, 2000).

20%

15% -

10% -

5% -

Percent of Int'l Traffic Originated from Mobiles

0% - - .
Africa L. America & US. & Asia & Europe World Total
Carribean Canada Oceania

Naote: Numbers show total mobile-originated international traffic minutes in billions.
Source: TeleGeography research © TeleGeography, inc 2001
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The Cost of Termination

While patterns of mobile-originated traffic highlight the increasing role of wireless
telecommunications in the international long distance market, patterns of mobile-ter-
minated international traffic are perhaps of more immediate interest to international
carriers. Terminating traffic on mobile networks is almost universally more expensive
than terminating traffic on fixed networks (Figure 4. Wholesale Rates to Fixed versus
Mobile Telephones, 2001).

In order to illustrate the economic effects of terminating international traffic on mobile
networks, TeleGeography has estimated the costs of mobile termination using its traf-
fic data and wholesale pricing information from the switched minutes trading fioor of
Band-X. Though the wholesale rates may not be an exact reflection of the actual costs,
they serve as an excellent proxy, as differences in wholesale rates between fixed and
mobile termination closely mirror the differences in interconnection rates. If anything,
the wholesale rates may provide too conservative an estimate, as the differences
between fixed and mobile wholesale rates are sometimes less dramatic than the cor-
responding interconnection rates. Where the rates for fixed and mobile termination are
in line (Africa, for example), mobile traffic does not contribute significantly more to the
cost of terminating traffic in a particular country. In regions such as Europe, where the
differential is quite significant, mobile traffic contributes disproportionately to the total
cost (Figure 5. Estimated Costs of Wholesale Traffic to Fixed and Mobile Destinations,
2000). For Western Europe, in particular, the effect is stunning: though mobile calls
account for'only 31.8 percent of all incoming international traffic, they represent 80.2
percent of the total cost of terminating international traffic.

TRAFFIC ANALYSIS

 mMobile
165 Originated
30% - m Mobile

Terminated
25% -
20%
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Note: Numbers show minutes of internatianal traffic in bitlions.
Source: TeleGeagraphy research © TeleGeography, Inc 2001
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As we reported last year, subscribership trends and international roaming are central
to understanding the robust growth of international mobile traffic. In the sections that
follow, we review current developments in both areas and examine the regulatory issues
that have become increasingly important in the mobile industry, especially as they
inform the cost of mobile termination.

Subscribership

Worldwide mobile subscribership grew from almost 91 million to over 720 million
between 1995 and 2000, at a compound annual growth rate (CAGR) of 51.3 percent.
Explosive growth was not the exclusive domain of more developed markets, however.
Africa showed the most dramatic growth (CAGR 77.3 percent), with Europe following
at 64.3 percent. By December 2000, the number of mobile subscribers exceeded that
of fixed-line subscribers in countries as diverse as Cambodia, Finland, Paraguay,
Uganda, Venezuela, ltaly, and Portugal. Globally, the ITU estimates that the number of
worldwide mobile subscribers will surpass the number of fixed line subscribers by 2003.

While the growth of mobile subscribership has undoubtedly affected the overall growth
of international mobile traffic, the factors driving that growth have also shaped the pat-
terns of international mobile traffic. One of the most commonly cited factors con-
tributing to subscribership growth has been the emergence of pre-paid mobile services,
which facilitate access to individuals unable to acquire fixed lines due to insufficient
credit history. One European carrier, for example, noted that mobile-originated calls
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Global Traffic Wholesale Rate Total Cost
to Destination (m min.) to Destination (US$/min) of Traffic (US$ m)
Destination Total Traffic % to Mobile Fixed Mobile Fixed Mobile % to Mobile
Africa
Egypt 620.6 28.5% $0.31 $0.36 $1395 $63.9 31.3%
Ghana 135.7 29.4% $0.16 $0.19 $15.8 $18 33.0%
Morocco 622.7 37.0% $0.23 $0.23 $89.6 $52.7 37.0%
South Africa 700.0 21.3% $0.14 $0.17 $728 $33.0 31.3%
Africa Total 4,561.0 21.4% $0.22 $0.24 $7813 $2382 2.48%
L America & Caribbean
Argentina 859.2 11.4% $0.11 $0.14 $85.6 $134 13.5%
Brazil 1,2124 22.0% $0.12 $0.14 $110.7 $37.9 25.5%
Colombia 760.9 11% $0.11 $0.14 $796 $13 8.4%
Dominican Republic 1,340.0 12.1% $0.08 $0.10 $95.9 $15.8 14.2%
Nicaragua 814 16.7% $0.22 $0.27 $149 $3.6 19.6%
L America & Carib. Total 15,1233 10.0% $0.12 $0.16 $1,695.7 $236.9 12.3%
U.S. & Canada
Canada 17,8119 40% $0.02 $0.02 $166.5 $6.9 4.0%
United States 13,010.7 3.0% $0.02 $0.02 $236.6 $13 3.0%
U.S. & Canada Total 20,8226 3.4% $0.02 $0.02 $403.0 $14.3 3.4%
Asia & 6ceania
Australia 2,193.7 8.7% $0.02 $0.10 $48.0 $18.7 28.0%
Bangladesh 232.8 1.9% $0.40 $0.41 $85.2 $75 8.1%
China 1,640.0 11.1% $0.10 $0.13 $1465 $24.1 14.1%
Hang Kong 1,858.0 7.8% $0.02 $0.03 $38.5 $3.7 8.7%
India 2,161.4 3.9% $0.42 $0.45 $862.9 $31.8 4.2%
Japan 2,4238 14.8% $0.04 $0.13 $744 $48.3 39.4%
Lebanon 362.1 26.3% $0.16 $0.34 $42.8 $32.2 42.9%
Philippines 926.6 41.1% $0.11 $0.12 $61.4 $44.0 41.7%
Saudi Arabia 1,935.7 35.0% $0.34 $0.37 $429.9 $253.3 37.1%
Thailand 426.6 46.1% $0.17 $0.19 $39.5 $37.2 48.5%
Asia & Oceania Total 28,2216 20.5% $0.15 $0.16 $32890  $9275 22.0%
Europe
Belgium 1,944.6 29,7% $0.02 $0.24 $28.7 $136.0 82.6%
Czech Republic 496.9 30.4% $0.09 $0.13 $30.4 $19.9 39.6%
Denmark 1,016.0 29.0% $0.02 $0.06 $137 $18.8 51.7%
. France 6,444.3 24.6% $0.02 $0.22 $102.1 $356.0 71.7%
- ltaly 4,356.9 36.1% $0.02 $0.24 $60.6 $380.4 86.3%
Netherlands 2,094.2 38.4% $0.02 $0.20 $23.6 $161.6 87.3%
Poland 1,283.6 25.7% $0.10 $0.12 $94.4 $39.2 29.3%
Spain 1,901.8 44.8% $0.03 $0.23 $28.0 $199.4 81.7%
Sweden 1,2136 30.3% $0.01 $0.07 $10.9 $25.9 70.4%
Turkey 1,240.0 23.2% $0.14 $0.17 $1315 $48.1 26.8%
Europe Total 55,0419 30.0% $0.04 $0.16 $1,4044 $26173 65.1%

Notes: Global traffic to destination equals total incoming traffic to each country in 2000 and includes both traffic reported to TeleGeography and esti-
mates. Asincoming traffic is much more difficuit to track than outgoing traffic, the sum of regional averages for incoming traffic does not directly
compare to that of outgaing traffic. Bypass, refile, and a number of other factors contribute to the apparent “deficit”

Rates are from the Band-X London switch as of August 2000. Total costto fixed and mabile destinations are estimated by multiplying the volume of
total international minutes to fixed and mohile phones in each country by the wholesale rates to fixed and mohile destinatians in the respective
country. Figures may show rounding errors and weighting in calculations for regional averages,

Source: TeleGeography research and Band-X Ltd. © TeleGeography, Inc 2001
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accounted for a significant portion of traffic on thin routes between developed and
developing countries, as many newly arrived immigrants were able to acquire pre-paid
mobile phone services long before they established sufficient credit to have fixed-line
services instailed.

An increase in mobile subscribership has a potentially greater impact on international
voice traffic than a comparable increase in fixed line subscribership: fixed lines don’t
cross political borders with their users, but mobile handsets do. International roaming
not only provides a valuable service to mobile users through “seamless” connectivity;
it also generates demand for international telecommunications transport.

To illustrate the contribution mobile roaming makes to international voice traffic flows,
let’s consider a German mobile user traveling in Austria. Upon activating her handset,
the German traveler will select an Austrian host network on which to operate, either by
manually choosing a host network or allowing her handset to choose a network based
on pre-programmed preferences. This selection process establishes a connection
between the home and host networks, allowing the home network to locate the user
and providing the host network with authentication and billing information.

© TELEGEOGRAPHY, INC. 2001
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When the German traveier makes a call from her handset, the call will be processed by
the Austrian host network. Thus, when calling another German number, the call will be
picked up by the Austrian network and then transmitted along the PSTN to Germany
for termination. The resulting traffic, while connecting two German numbers, actually
constitutes an international call from Austria to Germany. Conversely, if one of the
traveler’s friends in Germany calls her mobile, the call will be forwarded by her home
network, via the PSTN, to Austria, where it will be picked up and delivered by the
Austrian host network. Again, the call between two German numbers is, in fact, an
international call between Germany and Austria.

In either case, the German traveler will incur a roaming charge for using the Austrian
network. That charge, plus a mark-up from her home provider, will then be billed
directly to her. For originating calls, the charges she receives are those dictated by the
pricing scheme (peak/off-peak, etc.) of the Austrian operator, not her home provider.
Billing between operators is generally handled by clearinghouses but may be managed
by the operators themselves.

In the above example, we've made a few assumptions in order to illustrate how roam-
ing contributes to international voice traffic. One of the principal assumptions is the
existence of a roaming agreement between the traveler’s home mobile provider and at
least one Austrian provider. Such agreements are quite common, especially among
GSM operators. The other major assumption is technical interoperability. The
European Union shares a common digital standard, GSM, which has been pivotal in
facilitating roaming across its member states. GSM has also been deployed in other
nations across the globe, but there are other digital standards (CDMA, TDMA, etc.) in
use. Interstandard roaming has, thus, become a central issue in the development of
truly global roaming. As global roaming becomes a practical reality, its contribution to
international mobile traffic could increase substantially.

Regulatory Issues

In its early days, mobile telephony didn’t attract much attention from national regula-
tory agencies (NRAs). As the number of mobile users has exploded, however, mobile
telecommunications services have shifted from an area of scant regulatory interest and
intervention to a growing area of concern and activity for NRAs. Between 1997 and
1999, international refile of domestic mobile traffic (so-called “tromboning”), moti-
vated by the disparity between domestic and international mobile termination rates,
garnered a fair deal of attention. Tromboning has declined appreciably since 1999, pri-
marily due to action from long-haul carriers and mobile operators. Within the context
of international voice traffic, two current regulatory issues are of particular interest:
roaming charges and fixed-mobile termination.

As discussed previously, roaming contributes significantly to international traffic flows,
as seemingly domestic calls {that is, between two national numbers) may in fact be
routed as international calls. For mobile operators, roaming also represents a terrific
source of revenue (see Figure 7. Roaming Between Denmark and Ireland, for examples
of roaming charges). According to the European Union, roaming accounts for 20 to 35
percent of mobile operators’ revenues (Vodafone UK, for exampie, reported 20 percent
of its average revenue per user came from roaming charges). While telecommunica-
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tions costs have generally declined over the past few years, international roaming
charges have actually increased in some countries. That trend has spawned a great
deal of consumer discontent which, in turn, has piqued the interest of NRAs.

Following complaints from the International Telecommunications Users Group (INTUG),
the Competition Directorate-General of the European Commission launched an inves-
tigation of the telecommunications industry in late 1999, including international roam-
ing as one of its focus areas. The agency was particularly concerned with collective price
fixing in the United Kingdom and Germany, prompting unannounced inspections on nine
mobile operators in the two countries. The final resuits of the investigation, as well as
any regulatory action, are not expected until the end of 2001 or early 2002.

As discussed earlier, another significant source of revenue for mobile operators, at least
in some developed economies, is call termination on their networks. Fixed-mobile
interconnection rates vary dramatically across countries, in some cases reaching up to
sixteen times the price of mobile-fixed interconnection. The specific dynamics which
account for these differences, however complex, tend to hinge on two general issues:
the payment structure of mobile service and the regulatory environment of the coun-
try in question.

Two payment structures exist for mobile services: calling party pays (CPP) and receiv-
ing party pays (RPP). In the former, the party originating the call to a mobile phone
pays a premium for access to the mobile network. That is, the mobile user receiving
the call incurs no charge for incoming traffic to her handset. Under the RPP scheme,
the premium for mobile service is incurred by the mobile user receiving the call; the
calling party pays the same price as for a comparable call to a fixed-line phone.

Calls to Denmark from ireland On EirCell Network On Esat Digifone Network
1999 2000 1999 2000
Sonofon Customers 1.85 214 2.1 221
TeleDanmark Mabil Customers 2.05 214 2.12 221
Non-roaming Customers 1.74 1.25 1.57 1.24
Calls to Ireland from Denmark On Sonofon Network On TeleDanmark Mobil
1999 2000 1999 2000
EirCell Customers 2.80 1.95 2.90 1.36
Esat Digifone Customers 2.20 1.02 1.96 0.87
Naon-raaming Custamers 1.42 n.a. 1.37 0.93

Notes: The data above show sample roaming prices for Ireland and Denmark. The charges in ireland are rather uni-
form and include significant mark-up for roaming services. The Danish charges, on the other hand, declined sharply
from 1999 to 2000 and inciude lesser mark-ups for roaming charges. Charges listed in euros {1 euro = $1.07 for 1999
and $0.92 for 2000) ’

Source: INTUG Europe data © TeleGeography, Inc 2001
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Praponents of calling party pays {CPP) argue that
it increases mobile penetration, especially by
facilitating pre-paid mabile services. Receiving
party pays {RPP), they contend, discourages
mobile usage, prompting subscribers to turn off
their phones or refuse calls rather than incur the -
charge for receiving them. Advocates of RPP,
however, point out that RPP tends to keep fixed-
mobile interconnection ¢harges in line with prices
for other forms of interconnection, In CPP mar-
kets, they contend, the mobile consumer has no
incentive ta consider the price for call termination

mobile interconnection is, in fact, a consideration

in provider selection, and providers have nothing
to gain by inflating prices. Recentstudies have
supported both claims: subscribership has grown
maore rapidly in CPP countries whife fixed-maobile
interconnection prices are substantially lower in
RPP countrigs. Mexico provides an acute exam-
ple of both trends.. After the introduction of GPP
in 1999, mobite subscribership in Mexico grew
dramatically, more than doubling the previous
year's growth, and the effective fixed-mabile
interconnection tariff increased by approximately

on their phones when choasing a2 mohile provider,
For customers in RPP markets, the cost of fixed-

250 percent. Despite the higher tariff, there wasa ~
considerable increase in incoming mabile traffic.

Source: TeleGeography research and ITU © TeleGeography, inc 2001

Of the two, CPP is by far the most commonly implemented payment structure, with RPP
limited to only a handful of countries such as the U.S., Canada, China, Singapore, and
Sri Lanka. The factors determining the choice of payment structure are largely con-
textual. CPP has been easy to introduce where consumers are accustomed to metered
local calling and additional dialing codes were available for exclusive use by mobile
providers. In countries where consumers are more accustomed to unmetered local call-
ing or where technical obstacles (e.g., the availability of dialing codes) were encoun-
tered, RPP has been implemented. Mexico and Argentina are notable in that they have
both switched from RPP to CPP during the past few years.

As the Mexican example in Figure 8 illustrates, regulatory intervention can greatly
shape the dynamics of the mobile industry in a particular country. The role of NRAs is
particularly influential during the introduction of mobile telecommunications services.
Where NRAs have been reluctant (or unable) to intervene on behalf of new mobile serv~
ice providers, incumbent fixed-line operators have been able to impose undesirable
terms for interconnection on mobile operators. Such cases, largely specific to devel-
oping countries, have not had as great an effect on international carriers, however, as
those in which regulatory intervention on behalf of mobile operators has been more
pronounced.

Regulators in more developed economies, particularly Europe, have focused more on
the market power of fixed line operators, requiring those with significant market power
(SMP) to offer mobile operators access to their networks at cost-based prices.
Unsaddled by regulatory constraints, mobile operators have, in turn, been able to
charge fixed-line operators access fees well above the fixed-mobile interconnection
rate. As the number of mobile subscribers has exploded, so has the number of calls
terminated on mobile networks and, consequently, the amount paid to mobile opera-
tors for termination on their networks (see Figure 9. Interconnection Rates for Selected
Countries, 2001, for examples of fixed-mobile and mobile-fixed interconnection
charges for selected countries).

© TELEGEOGRAPHY, INC. 2001
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Country National Fixed Mobile % Difference
Hungary 197 13.04 63.6%
Norway 0.70 7.55 1.014.3%
Sweden 0.82 9.56 1,101.5%
France 1.43 10.30 686.5%
Israel 1.53 12.00 684.3%
Austria 201 12.34 572.6%
Denmark 2.52 15.78 525.0%
Ireland 1.18 15.89 1,296.6%
UK. 1.69 18.73 1,073.6%
Portugal 1.34 21.19 1,541.6%

.Notes: Rates are given in US cents per minute,
Source: TeleGieagraphy research © TeleGeography, Inc 2001

Fixed-line operators have begun to contest the disparity in interconnection charges
(between fixed-mobile, mobile-fixed, and mobile-mobile) and the logic underpinning
regulatory intervention heretofore. Such complaints have recently yielded significant
regulatory attention, particularly from the European Competitive Telecommunications
Association. As of yet, though, regulatory action in fixed-mobile interconnection rates
has been limited to formal inquiry, spawning much uncertainty as to what direction
NRAs and, consequently, interconnection rates will take. One possible solution would
be the establishment of benchmarks for pricing, but how those benchmarks would be
determined is still a matter of considerable debate—especially as mobile operators are
counting on interconnection revenues to finance their roll-out of “3G” networks. The
[TU has made fixed-mobile interconnection an area of particular 1nterest and investi-
gation, which is available at http://www.itu.int/interconnect.

For the time being, fixed-mobile interconnection rates remain an issue of hot debate
and an item of serious consideration for international carriers—and their customers. In
what may be considered a de facto shift to CPP in the U.S., AT&T has recently amended
its One Rate International Value Plan to reflect the disparity between fixed-fixed and
fixed-mobile interconnection. Where customers were once charged a single rate for all
calls to a foreign country, they will now pay different rates for calls to fixed and mobile
phones within that country. @=2
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Minutes, revenues, bandwidth—all are vital statistics for tracking changes in the tele-
com industry. In fact, much of what we know about international telecommunications
traffic reflects such volumetric data. Yet statistics that describe call quantity paint only
a partial picture—call quality is also a critical component. While collecting volumetric
data is relatively straightforward, quality, on the other hand, is subjective. So how can
quality be quantified?

Measuring the Subjective

Monnet UK Ltd., an independent Quality of Service (QoS) arbiter, has implemented one
approach. In addition to monitoring call quality on its clients’ networks, Monnet also
constructs industry benchmarks, pooled from data provided by participating carriers.
Figure 1, which shows survey results for 45 destination countries, is based on a sam-
ple of 30 million international calls from German and U.K. carriers between June 1 and
August 31, 2001.

Monnet employs three indicators to measure call quality:

* Answer Seizure Ratio (ASR]. ASR measures the percentage of successful
call attempts between a switch and a given destination. A 50 percent ASR
means that only one-half of all call attempts were answered by a person or
device; an unanswered call or busy signal counts as an unsuccessful call.
Thus, ASR is affected not only by performance factors—availability of dial
tone and the network’s ability to establish a transmission path or switch a
call—but also by phenomena ranging from a changed dialing code to a hol-
iday season, leading to more unanswered calls due to wrong numbers or
busy signals. ASR standards vary significantly by region. For example, the
range of acceptable ASR for calls to developed countries generally is 60 to
75 percent.

* Post Dial Delay (PDD). PDD measures the time it takes a network to
establish a connection once the caller has finished dialing. Hence, a PDD
of 7.3 means that an average of 7.3 seconds elapse between the dial and
the ring at the other end.

¢ Call Quality Index (CQI). CQl, expressed on a scale of 0 to 100, consists
of a basket of five qualitative factors: signal level, noise, echo path loss,
echo path deiay, and speech activity. All five factors are based on a
technical model provided in ITU-T Recommendation G.107 (www.itu.int/itu-
doc/itu-t/rec/g/g100-699/s g107.htm). To earn a “best” ranking, a call
must post a CQl score between 80-100; on the other end of the scale, a
CQl of less than 60 is characterized as “poor.” Many factors affect CQl
scores, including basic infrastructure problems, packet loss in IP networks,
the excessive use of compression, and switching calls between many serv-
ice providers.

TRAFFIC ANALYSIS
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Answer Seizure Ratio Post Dial Delay (seconds) Call Quality Index
Destination from Germany from UK. from Germany from UK. from Germany  from UK.
Australia 14% 56% 7.3 37 529 64.0
Austria 39% 25% 5.1 46 68.1 67.4
Belgium 6% 65% 46 2.7 433 701
Brazil 19% 45% 5.4 41 58.9 50.0
Canada 46% 68% 28 28 61.7 62.7
Chile 8% 14% 5.2 39 59.5 67.3
China 23% 45% 6.0 5.8 52.2 53.4
Colombia 30% 1% 7.1 39 64.1 59.9
Denmark 2% 22% 71 49 51.8 61.9
Ecuador 1% 17% 49 49 53.0 66.0
Finland 1% 21% 6.8 5.1 705 61.5
France 25% 53% 21 217 46.7 59.5
Germany 35% 61% 3.1 24 59.4 71.6
Ghana 13% 22% 9.5 55 57.1 733
Greece 34% 35% 5.8 42 55.9 64.9
Hong Kong 39% 30% 5.8 6.4 61.0 73.1
India 25% 30% 48 5.5 61.7 61.7
Ireland 40% 67% 6.9 3.1 35.3 7.0
Israel 39% 57% 5.7 38 65.3 65.1
Italy 30% 49% 5.0 29 53.1 54.6
Japan 43% 61% 13 38 51.0 85.1
Korea, Rep. 7% 45% 6.6 6.0 63.2 72.5
Kuwait 2% 15% 10.5 238 47.2 58.6
Macedonia 7% 16% 5.0 47 58.1 62.0
Malaysia 45% 53% 5.4 40 63.9 67.0
Mexico 13% 27% 6.9 38 61.7 70.8
Netherlands 39% 67% 48 19 427 70.3
Norway 45% 46% 46 3.1 55.3 . 51.2
Pakistan 7% 1% 24 46 50.1 © 56.1
Peru 1% 14% 44 38 50.1 59.6
Philippines 9% 48% 31 3.6 59.6 65.3
Poland 17% % 6.0 6.0 62.4 59.7
Romania 13% 43% 1.1 28 483 51.3
Russia 23% 43% 6.2 34 52.4 4.7
Saudi Arabia 6% 3% 9.2 6.0 58.5 58.2
Singapore 3% 59% 15 5.0 62.0 82.4
South Africa 42% 57% 45 45 728 68.6
Spain 13% 56% 6.9 25 59.5 62.1
Sweden 10% 53% 5.9 42 59.2 67.7
Switzerland 24% 40% 4.1 27 65.0 58.4
Taiwan 4% 36% 1.7 6.0 49.2 738
Turkey 25% 21% 5.1 35 66.4 61.7
UAE 1% 6% 93 78 711 62.5
United Kingdom 4% 76% 6.2 39 58.6 62.6
United States 18% 74% 3.6 2.8 43.2 68.3
Average (Summer 2001) 16% 43% 6.0 37 56.5 64.5
Average (Summer 2000) 42% 39% 37 47 68.6 58.5

Source: Monnet UK Ltd., 2 Honey Lane, Cheapside, London EC2V 8BT, UK. )
Tel. +44 20 7367 5350 = Fax +44 20 7367 5360 » Email: info@monnetuk.com « hitp://www.mennetuk.com © TeleGeography, Inc 2001
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Window on Industry Change

For carriers that subscribe to quality testing services such as Monnet’s, industry-wide
benchmarks provide an essential tool for pinpointing those network links that are not
up to par with the competition. Beyond the immediate commercial benefit to sub-
scribers, benchmarks also identify wider industry trends, such as the predictable gap
between call quality to developing and developed countries due largely to weaker tele-
com infrastructure.

Quality data vary not only by destination but also by the country of origination and
time period studied. For example, calls measured by Monnet during the June-August
2001 period from the U.K. scored markedly higher than those from Germany; the oppo-
site was true for the previous two summers. In fact, the average ASR declined from 58
percent in 1999 to just 16 in the summer of 2001. Possible explanations for this con-
vergence point to wider implications for the industry:

* Mobile Traffic. When a call transits a mobile network, a number of charac-
teristics appear that tend to drive down Call Quality Index scores—noise,
echo, and delay. The economics of sending calls to mobiles further compli-
cate the metric; high interconnect fees to mobile networks induce termi-
nating carriers in some countries to answer those incoming calls destined
for mobile phones with a busy signal. This practice may partially explain
the sliding German call quality discussed earlier, given the high growth rate
of traffic to mobile terminals from Germany.

» Rapidly expanding call volumes. Especially in newly opened markets such
as Germany, emerging carriers sometimes attract more traffic than origi-
nally anticipated by network planners. Some network links simply cannot
handle these unexpectedly heavy traffic loads, and the network upgrades
necessary to accommodate such traffic volumes require investment over a
long time period. In order to continue offering service while networks are
overloaded, some carriers have resorted to “call gapping.” Using this prac-
tice, a carrier accepts only a limited portion of total placed calls at any one
time; individuals whose calls are blocked generally hear a recorded mes-
sage stating that “all circuits are busy.”

* Price/Quality Tradeoff. In Germany, call prices on some international routes
have plummeted 90 percent over the last three years, squeezing profit
margins. In response, more service providers are willing to purchase min-
utes from wholesale carriers at mediocre quality—as long as they deliver
the minutes at rock bottom prices. Many of these wholesale carriers oper-
ate in the gray market of international telecommunications, using alterna~
tive routing technologies such as Voice-over-Internet Protocol (VoIP) to
evade costly PSTN settlement charges. While these mechanisms enable
cost-cutting by carriers, they can also frustrate call quality guarantees.

Call quality metrics are a critical part of the movement toward a more robust
standard of international service. First and foremost, specific call quality metrics
enable carriers to monitor flow and to diagnose their networks for maintenance
and upgrades. However, industry benchmarks also illuminate technological and
regional trends that impact wider business development decisions. @=@
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Historical trend Slow growth Same growth Fast growth
CAGR CAGR CAGR CAGR
Indicator 1996 2000 1996-2000 2004 2000-2004 2004 2000-2004 2004 2000-2004
Calls (bn) 211 442 20.3% 89.7 19.3% 995 22.5% 110.1 25.6%
Minutes (bn) 71.7 1327 16.6% 2241 14.0% 248.7 17.0% 275.2 20.0%
per main line subscriber 96.8 1347 8.6% 1837 8.1% 192.6 9.3% 201.6 10.6%
per main line plus mobile 81.0 76.9 -13% 74.0 -1.0% 73.0 -1.3% 53.8 -8.5%
Revenue (USS$ bn) 53.0 703 1.3% 81.5 37% 79.0 3.0% 76.1 2.0%
Assumptions
Call length (mins) 34 30 3.1% 25 -4.5% 25 -4.5% 25 -4.5%
Price per minute (US$) 0.74 0.53 -8.0% 0.36 -9.0% 0.32 -120% 0.28 -15.0%
Main lines {bn) 0.7 1.0 1.4% 1.2 55% 13 71.0% 14 85%
Mobile subscribers (bn) 0.1 0.7 50.6% 1.8 25.0% 2.1 30.0% 37 50.0%
Total subscribers {bn) 0.9 1.7 18.2% 3.0 15.1% 34 18.5% 5.1 31.2%

Notes: 1995-2000 based on reported data. 2001-2004 based on ITU and TeleGeography forecasts. Scenarios are as follows:

1. Slow Growth: Traffic growth slows as minutes move off the public switched network {(PSTN) and farge markets mature.

2. Same Growth; Traffic growth continues at similar rate to that of the last five years assuming that faster rates of price cutting keep traffic on the PSTN.

3. Fast Growth: Traffic growth increases, assuming a faster growth rate of network subscribers and faster rates of price cutting, plus a significant component
of new demand created by international traffic generated by mobhiles,

Source: TeleGeography research, ITU World Telecommunication Indicators Database, and ITU estmates © TeleGeagraphy, Inc 2001
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Outgoing Incoming Balance Population Minutes (Out} MainLines  Minutes (Out)
(m minutes)  (m minutes)  (m minutes) {m) per Capita (thous.) per Main Line
Algeria 151.8 n.a. n.a. 304 5.0 1,761 86.0
Angola 354 n.a. n.a. 127 28 70 507.0
Argentina 4321 479.3 47.2 310 1.7 7,894 55.0
Armenia (b) 314 n.a. n.a. 38 8.2 n.a. n.a.
Australia {a) 2,650.0 n.a. n.a. 19.2 138.1 10,040 264.0
Austria 1,510.0 n.a. n.a. 8.1 186.5 3,889 388.0
Azerbaijan (b) 28.1 59.7 316 8.1 35 801 35.0
Bahamas 69.4 n.a. n.a. 0.3 229.8 114 607.0
Bahrain {b) 1395 125.6 -13.9 0.7 202.3 m 816.0
Belarus (b) 1785 n.a. n.a. 10.0 17.8 2,152 65.0
Belgium 1,835.0 n.a. n.a. 10.3 179.0 5074 362.0
Benin 1.7 24.3 12.6 6.3 19 n.a. n.a.
Bolivia 21.2 80.8 53.6 83 33 n.a. n.a.
Brazil 692.7 1,212.4 519.8 170.1 4.1 30,926 22.0
Brunei 24.3 233 -1.0 0.3 741 81 302.0
Buigaria 110.0 211.0 101.0 82 135 2,882 38.0
Canada 7,224.0 n.a. n.a. 307 235.0 20,803 3470
Chile 278.0 n.a. n.a. 15.2 183 3,365 83.0
China 2,050.0 n.a. n.a. 1,261.1 1.6 144,000 14.0
Colombia 341.8 n.a. n.a. 423 8.1 7,159 48.0
Costa Rica 99.6 137.8 38.2 3.7 213 1,003 99.0
Cote d'lvoire 720 n.a. n.a. 16.0 n.a. 267 n.a.
Croatia (b) 2223 512.0 289.6 45 499 n.a. n.a.
Cuba 36.2 n.a. n.a. 11.2 3.2 489 74.0
Cyprus 192.5 n.a. n.a. 0.8 251.3 440 437.0
Czech Republic 400.0 n.a. n.a. 10.3 38.9 3,872 103.0
Denmark 905.0 n.a. n.a. 5.3 169.5 4,01 226.0
Dominican Republic 211.7 1,340.0 1,128.3 8.6 24.7 870 243.0
Ecuador 55.5 n.a. n.a. 12.6 44 1,265 440
Egypt 183.1 620.6 4375 63.8 29 5,484 33.0
El Salvador 128.0 n.a. n.a. 6.3 204 570 225.0
Estonia 75.5 n.a. n.a. 14 52.6 523 144.0
Finland 468.0 n.a. n.a. 52 90.3 2,831 165.0
France 6,500.0 n.a. n.a. 58.9 110.5 34114 191.0
Georgia (b) 456 316 -8.0 55 8.4 n.a. n.a.
Germany 9,570.0 n.a. n.a. 82.2 116.5 49,400 194.0
Ghana 421 n.a. n.a. 19.2 22 237 177.0
Greece 793.2 889.8 96.6 106 75.1 5,659 140.0
Guatemala 125.3 295.9 1705 114 11.0 650 193.0
Guyana 18.0 n.a. n.a. 0.9 n.a. 68 n.a.
Hong Kong (a) 3,074.9 1,858.0 -1,216.8 6.8 4523 3,926 783.0
Hungary 349.2 n.a. n.a. 100 34.8 n.a. n.a.
India (a, b) 527.1 2,161.4 1,634.3 1,015.9 05 32,436 16.0
Indonesia 3155 345.8 30.3 2104 1.5 6,663 470
Iran 176.8 216.8 40.0 64.0 28 9,486 19.0
ireland (a, b) 1,250.0 n.a. n.a. 38 3295 1,590 786.0
Israel 965.0 n.a. n.a. 6.2 154.8 3,021 3190
ltaly 4,140.0 n.a. n.a. 51.7 71.8 27,153 152.0
Jamaica 739 3285 254.6 2.6 28.2 512 144.0
Japan (a) 2,575.0 n.a. n.a. 126.8 20.3 74,220 35.0
Jordan 170.6 2141 435 49 349 620 275.0
Kazakhstan 105.4 183.1 71.8 14.9 7.1 n.a. n.a.
Kenya 21.0 n.a. n.a. 30.1 0.7 310 68.0
Korea, Rep. 1,063.0 n.a. n.a. 413 225 21,932 48.0
Kuwait 158.7 n.a. n.a. 2.0 80.0 467 340.0

Notes: Data are in millions of minutes of public switched traffic.
8. International traffic for year ending March 31,2001 . Australia, Mauritius, New Zealand, and Pakistan ends June 30, 2001,
b. Traffic data exclude some carriers or routes. {See country table for details,)

Source: TeleGeography research © TeleGeography, inc 2001
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Outgoing Incoming Balance Population Minutes (Qut} MainLines  Minutes {Out)
(m minutes) _ {m minutes) __ {m minutes) {m) per Capita {thous.) per Main Line
Kyrgyzstan 232 286 5.4 4.9 47 376 62.0
Latvia 54.8 90.1 353 24 227 742 740
Luxembourg 381.0 n.a. n.a. 04 869.9 331 1,151.0
Macau 1521 103.2 -43.9 0.4 3440 177 860.0
Macedonia 7132 166.4 93.2 20 36.0 516 142.0
Malaysia (a) 895.0 n.a. n.a. 233 385 4,637 193.0
Malta 43.0 n.a. na. 04 1127 204 211.0
Mauritius {a) 35.1 49.0 13.9 1.2 29.6 281 125.0
Mexico 1,883.0 5,896.0 4,013.0 98.0 19.2 12,333 153.0
Moldova 50.8 120.8 70.1 43 11.9 584 81.0
Morocco 245.0 n.a. n.a. 28.7 8.5 1,425 1720
Mozambique 224 n.a. n.a. 11.6 13 86 262.0
Namibia 60.2 50.7 -9.5 1.7 346 104 576.0
Netherlands 2,830.0 n.a. n.a. 15.9 177.8 9,879 286.0
New Zealand {a} 950.0 n.a. n.a. 38 248.0 1,915 496.0
Nicaragua 58.2 n.a. n.a. 5.0 0.0 na. n.a.
Norway 7700 n.a. n.a. 45 174 3,210 235.0
Oman (b} 116.8 n.a. n.a. 24 488 225 518.0
Pakistan {a, b} 98.6 896.1 1974 138.1 0.7 3,200 31.0
Palestinian Authority (b) 456 31.2 -8.4 0.0 n.a. n.a. n.a.
Panama 51.9 117 59.7 29 18.2 na. n.a.
Paraguay 333 71.6 384 5.5 6.1 na. n.a.
Peru 86.5 3177 2313 25.7 3.4 1,636 53.0
Philippines {a) 273.0 n.a. n.a. 75.6 36 3,000 91.0
Poland 675.8 n.a. n.a. 38.7 17.5 10,946 62.0
Portugal 720.0 n.a. n.a. 10.0 79 4314 167.0
Qatar 143.0 95.5 -475 06 2445 160 893.0
Russia (b) 944.0 n.a. n.a. 145.5 6.5 32,070 29.0
Saudi Arabia 1,194.9 n.a. n.a. 20.7 51.7 2,965 403.0
Senegal 50.0 n.a. n.a. 9.5 53 206 243.0
Singapore (a) 1,515.0 n.a. n.a. 4.0 3711 1,947 778.0
Slovak Republic 162.7 233.1 704 5.4 30.1 1,698 96.0
South Africa 494.6 700.0 205.4 42.8 116 4,962 100.0
Spain 2,570.0 n.a. n.a. 394 65.1 17,102 150.0
Sri Lanka 420 n.a. n.a. 19.4 22 767 55.0
Sudan {b) 318 155.7 1239 29.7 1.1 387 82.0
Swaziland (a) 251 n.a. n.a. 1.0 24.0 32 Y. 7790
Sweden 1,640.0 n.a. n.a. 89 184.9 6,057 2.0
Switzerland 3,195.0 n.a. n.a. 1.2 4450 5,158 619.0
Syria 140.0 286.0 146.0 16.1 8.7 1,675 84.0
Taiwan 1,160.0 n.a. n.a. 0.0 n.a. 12,642 92.0
Tajikistan (b) 6.8 185 1.7 6.3 1.1 219 31.0
Thailand 355.2 426.6 4 60.7 5.8 5,252 68.0
Trinidad & Tobago (a) 70.2 163.4 933 1.3 53.9 299 235.0
Turkey 850.0 1,240.0 390.0 65.3 13.0 18,395 46.0
Turkmenistan {b) 15.7 113 -4.5 48 33 n.a. n.a.
Ukraine 363.0 269.5 -93.4 49.6 73 n.a. n.a.
United Arab Emirates 1,123.6 n.a. n.a. 29 386.8 1,020 1,101.0
United Kingdom (a) 12,242.7 7,463.2 -4,77195 59.7 204.9 34,807 352.0
United States 37,594.8 13,010.7 -24,584.1 2816 133.5 192,519 195.0
Uruguay 78.0 110.9 33.0 33 23.4 929 84.0
Uzbekistan {b} 7.4 543 -17.0 24.7 29 na. n.a.
Venezuela 168.0 n.a. n.a. 24.2 n.a. 2,606 n.a.
Yugoslavia 286.9 n.a. n.a. 10.6 21.0 2,406 119.0
Zimbabwe 73 n.a. na. 121 5.9 4 295.0

Notes: Data are in millions of minutes of public switched traffic.
a. International traffic for year ending March 31,2001 . Australia, Mauritius, New Zealand, and Pakistan ends June 30, 2001.
b. Traffic data exclude some carriers or routes. {See country table for details,)

Source: TeleGeography research @ TeleGeography, Inc 2001
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Rank Countries Minutes each Way Total Minutes
1. Canada- U.S. 5480.0 — 4,906.1 10,386.1
2. U.S.-Mexico 6,129.0 — 1,569.0 7,698.0
3. UK.-US. 2,009.5 — 1,908.3 3,917.8
4. Hong Kong - China 1,404.9 — 1,050.0 24549
5. U.S. - Germany 1,600.1 — 550.0 2,150.1
6. U.S.-India 15774 — 153 1,652.6
7. Ireland - U.K. 7750 — 7733 1,548.3
8. UK.-Germany 8484 — 685.0 1,5334
9. Germany - Switzerland 7500 — 7200 1,470.0

10. U.S. - Japan 9255 — 5200 1,445.5
11.  U.S. - Philippines 1,361.0 — 650 1,426.0
12. UK. - France 7928 — 580.0 1,372.8
13. Germany - ltaly 7000 — 620.0 1,320.0
14. Germany - Austria 6500 — 630.0 1,280.0
15.  Germany - France 680.0 — 565.0 1,245.0
16. U.S. - France 8006 — 420.0 1,220.6
17.  U.S. - Dominican Republic 939.0 — 1574 1,096.4
18. U.S.- Australia 569.7 — 525.0 1,094.7
19. Germany - Netherlands 550.0 — 500.0 1,050.0
20. ltaly - France 4950 — 490.0 985.0
21. U.S. - Brazil 7543 — 2075 961.8
22. France - Belgium 4950 — 400.0 895.0
23. Switzerland - France 490.0 — 405.0 895.0
24. U.S.- laly 607.9 — 280.0 887.9
25. Malaysia - Singapore 4400 — 430.0 870.0
26. UK. - Spain 4436 — 4200 863.6
27. Germany - Poland 570.0 — 260.0 830.0
28. UK - Australia 4108 — 4100 820.8
29. Spain - France 4000 — 385.0 785.0
30.  Spain - Germany 4250 — 3500 " 775.0
31. Netherlands - Belgium 4000 — 375.0 775.0
32. Switzerland - ltaly 4000 — 360.0 760.0
33. UK. -ltaly 4189 — 3300 7489
34. US.-China 685.2 —  55.0 7402
35. Germany - Turkey 500.0 — 230.0 730.0
36. New Zealand - Australia 4250 — 300.0 725.0
37. Canada-U.K. 3700 — 2935 663.5
38. US.-lIsrael 3763 — 245.0 6213
39. US.- Colombia 4515 — 165.0 616.5
40. U.S. - Pakistan 5948 — 10.7 605.4
41. Taiwan - China 350.0 — 2450 595.0
42. U.S. - Korea, Rep. 360.0 — 235.0 595.0
43. Netherlands - UK. 300.0 — 2793 579.3
44, U.S. - Taiwan 399.7 — 176.0 575.7
45. U.S. - Spain 391.5 — 1200 511.5
46. France - Morocco 400.0 — 100.0 500.0
47. Japan - China 3600 — 1400 500.0
48. Hong Kong - U.S. 277.2 — 196.7 4739
49. U.S. - Netherlands 298.2 — 160.0 458.2
50. Russia - Ukraine 2420 — 2155 4515

Notes: Ali data in millions of minutes of telecommunications traffic. The country which generates more traffic on each route is listed first. The routes listed
ghove total 67.2 billion minutes, equal to 51 percent of all international traffic. Data for Australia, Hong Kong, Ireland, Japan, Malaysia, New Zealand,
Singapore, and the UK. are for fiscal year 2000/2001. The sum of minutes each way may not equal the total minutes due to rounding.

Source: TeleGeography research © TeleGeography, Inc 2001
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U.S. - Singapore é
U.S. - Argentina [
US. - Spain
U.S. - Mexico
U.S -Thailand
U.S. - Indonesia
U.S. - Bolivia
U.S. - Egypt
U.S.- Poland
U.S. - Kenya
U.S. - Ecuador
U.S. - Pakistan

11 11:1 211 3t a:1 511 611
Ratio of Outgoing to Incoming Traffic

Notes: Country with traffic deficit on route listed first. A ratio of T:1 would indicate & perfect balance on a route. U.8. data is based on bitling point
of zalt and may not reflect actual call ratios due to refile and call-back.

Source: TeleGeography research : © TelaGeography, Inc 2001

Greece - Bulgaria
Saudi Arabia - India
Austria - Croatia

Japan - China

Tawvan - Thailand
Saudi Arabia - Egypt
Argentina - Peru

U.A.E. - Pakistan
Turkey - Syria

U.K. - Sri Lanka

Hong Kong - Philippines
Saudi Arabia - Pakistan
UK. - Peru

11 31 51 71 91 M 13:1 15:1 171 19:1 211
Ratio of Outgoing to Incoming Traffic

Notes: Country with traffic deficit on route listed first. A ratio of 1:1 would indicate a perfect balance on a route. Data for some countries is based
on billing point of ¢all and may not reflect actual call ratios due to refile and call-back.

Source: TeleGeography research © TeleGeography, Inc 2001
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actual route growth rates due to refile and call-back.

Source: TeleGeography research ‘ ’ . @Teleﬁeography, inc 2001
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COUNTRIES

Algeria

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions)
1. France .........coovviiiiiinnnnt, 69.9 46.0%
2. United Kingdom .................. 10.2
3 faly oo 7.3
4 Spain ... 6.7
5 Morocco ..........ooiiiiiiain 6.2
6. Germany ......................... 53
7. Belgium ............cooiiien, 39
8. Switzerland ...................... 30
9 Libya........ooiiiiiiiiii, 29
10 Camada ............c.ccvuvuvnnnnn 28
11. United States ..................... 2.3
12.  United Arab Emirates ............... 20 ¢ 13%
13, SaudiArabia ...................... 20 1 13%
18, EQYPt .ovveveniniiieieeei e, 18 2 12%
15. Netherlands ...................... 16 & 11%
S 15 % 1.0%
17. Denmark .................... ... 03 : 02%
18. GBreece............ocvieiniiinn.sd 02 :0.1%
19. Australia ......................... 02 01%
20. Sweden ...................ii.... 0.2 {01%
Others ......oiiiivniiinninns 21.5 14.2%
TOTAL 151.8
"NATIONAL TRAFFIC BALANCE
Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Qutgoing 121.3 143.5 151.8
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.
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Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFC STATISTICS

Angola

LARGEST TELECOMMUNIGATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. PORUGAl .o eneeeeeeeeenannnnns. 108 1§ .
2. SouthAfrica .................o.. 5.0
3. France ........oiiiiiiiiiiiii 1.6
4. United Kingdom ................... 1.5
5 Namibia ...........coooiiiiiiii 1.2
6. United States ............... P 1.2
7. Brazil ... 1.0
8 Spain ... 0.4
9. Netherlands ...................... 0.4
10. Germany ........c.covveenennennnn 0.4
1. Zimbabwe ........................ 0.3
12. Switzerland ........... ... ... 0.3
13 Maly oo 0.3
4. Cuba ......cooiiiiiniiiiiand 0.2
15. Gambia ...........ocoviiivninnt, 0.2 # 06%
16. BeIQiUm ... 02 ¥ 04%
17 Mali ... 0.1
18. Mozambique ...................... 0.1
19. Céted'lvoire .....................d 0.1
20. Canada .........cooviiiiiiinnnn., 0.1
Others ...t 9.8
TOTAL 354

NATIONAL TRAFFIC BALANCE"

Minutes 1998 1999 2000
Incoming 223 33.1 n.a.
Outgoing 213 35.0 35.4
Surplus {Deficit) (5.0 (1.9) n.a.
Total Volume 496 68.0 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Argentina

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions} Percent of Outgoing Traffic
1. UnitedStates .................... 755 &0 . 17.5%
2 Brazil ... 45.9
3 Uruguay..........ooiiiiiiiii 45.2
4, Peru ... 38.0
5 Paraguay........................ 33.7
6. Chile.........c....ooviiiii... 33.1
7. Spain ... 32.2
8 Bolivia....................el 21.7
9 Maly.......oovvviiiniiiininnnn. 18.7
10. Mexico ......ovveneniiinennn... 9.7
11. France .......cooiiiiiiiinnnn... 18
12. United Kingdom ................... 6.5
13. Colombia ............... ...l 4.8
4., Germany ............cciiiiiiinnn. 4.4
15. Venezuela ........................ 4.3
16. Canmada .......................... 4.2
17, fdsrael ... 2.8
18. Switzerland ....................... 25
19, ChiNa ..ooveniiiiiiiea, 22 1 05%
20 Cuba .....oiiiiiiiiiiiiann, 13 1 03%
Others ......ooiiiiiiiiiinnnnns 31.5
TOTAL 432.1
"NATIONAL TRAH:{C‘BA\LANCE .
Minutes 1998 1999 2000
Incoming n.a. n.a. 4793
Outgoing 358.7 3716 4321
Surplus (Deficit) n.a. n.a. 412
Total Volume n.a. n.a. 9114
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Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRIES

Armenia

LARGEST TELECOMMUNICATIONS ‘ROUTES, 2000

Destination Minutes (thousands) Percent of Outgoing Traffic

1. Russia..........covvienen.. 22,715.0 2.2%
2, Ukraine ......c.covviiniiiinnnns 1,936.0
3. Georgia.........oiiiiiiiiiiann 1,332.8
4. Belarus .....................L.. 307.2
5. Kazakhstan ..................... 269.6
6. Turkmenistan ................... 144.9
7. Uzbekistan...................... 139.0
8 Moldova ........................ 69.0
9. Azerbaijan ............. ... ... 19.8
10. Kyrgyzstan............ e 16.4
1. Tajikistan ...........ccoievennn.. 9.5
Others .............cviiin 4,484.0
TOTAL 31,443.2
NATIONAL TRAFFIC:BALANCE -

Minutes 1998 1999 ‘ 2000

Incoming 94.0 89.8 n.a.

Outgoing 56.6 33.7 314

Surplus (Deficit) 374 56.0 n.a.

Total Volume - 1507 1235 n.a.

Note: National traffic data are in millions of minutes of outgoing public switched telecommunications traffic; route data
are in thousands of minutes of outgoing public switched telecommunications traffic. The “Other” category may include
routes to non-members
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COUNTRY TRAFFIC STATISTICS

Australia

LARGEST TELECOMMUNICATIONS ROUTES, FY.2000/01. -

Destination Minutes (millions)
United States ................... 0 / : 7 198%
United Kingdom ¢ . .

—_

NewZealand ...................

......................
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Malaysia .......................0
Others ......covvviiiiiiiinnnnn

TOTAL 2,650.0

NATIONAL TRAFFIC BALANCE = .~

Minutes FY 1998/99 FY 1999/00 FY 2000/01
Incoming n.a. n.a. n.a.
Outgoing 1,690.0 2,115.0 2,650.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends June 30.
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COUNTRY TRAFFIC STATISTICS

Austria

LARGEST TELECOMMUNICATIONS ROUTES, 2000 -

Destination Minutes (millions) Percent of Outgoing Traffic
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Germany ............oiiiiialnd

Switzerfand .....................
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TOTAL 1,510.0

‘NATIONAL TRAFFIC BALANCE -

Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 1,160.0 1,305.0 1,510.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRIES

Azerbaijan

"LARGEST ,TELE’COMMGN{QATIQNS.,fBOUTES,' 2000

Destination Minutes (thousands) Percent of Outgoing Traffic
1. Russia
2. Ukraine ...........ccoviiiennn
3. Georgia.........oiiviiiinin..
4, Kazakhstan
5. Uzbekistan...................... 3389 | 1.2%
6. Turkmenistan ................... 3194 © 11%
7. Belarus ........coooiiiiiiini.n. 2988 & 1.1%
8 Kyrgyzstan ...................... 68.0 | 0.2%
9. Moldova ....oovevvvnrannnnnnn. 598 | 0.2%
10 Tajikistan ...............o..o.s. L1731 01%
Others

TOTAL 28,0929

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 46.0 68.6 59.7
Outgoing 429 322 28.1
Surplus (Deficit) 3.2 36.4 31.6
Total Volume 88.9 100.8 87.8

Note: National traffic data are in millions of minutes of outgoing public switched telecommunications traffic; route data
are in thousands of minutes of outgoing public switched telecommunications traffic. The “Other” category may include
routes to non-members
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COUNTRY TRAFFC STATISTICS

Bahrain

LARGE‘ST'TEL’:E(’.‘OMMUEN%G‘A\}'I,O.N‘SEE{JJJTEES; 2000

Destination
1. India.......ocoviiiiin i
2. SaudiArabia ..................... 15.8
3. United Arab Emirates .............. 13.3
4, United Kingdom ................... 1.2
5. Pakistan .....................l 55
6. Kuwait ..............cociiin 5.0
7. United States ..................... 4.4
8 Qatar............oooiiviiiinnnnt. 42
9 Egypt.....oiiiiiiii 4.0
10. Philippines ........... ...l 26
1. Bangladesh....................... 2.2
122 MOMOCEO . vvvvvveieiiiiiianenns 1.9
13. Jordan ..., 1.8
14, Oman .......ccoviiiiiiiiianen 1.8
15. SriLtanka ............ ... ...l 1.3
16. Lebanon ............... ...l 1.1
17 France ...t 1.0
18. Syria .....cviiiiii i 0.9
19 fran ... 0.8
20 Germany ..............iiiiianen.. 0.8
TOTAL 139.5
"NATIONAL TRAFFIC BALANCE T "
Minutes 1998 1999 2000
Incoming 102.1 106.5 125.6
Outgoing 1244 134.1 1395
Surplus (Deficit) {22.3) (27.5) {(13.9)
Total Volume 226.5 240.6 265.2

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. 2000 data excliude 28.2 mil-
lion minutes of prepaid calling card traffic for which route data is not available.
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COUNTRY TBAFFIC STATISTICS

elarus

‘LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

© Lo N @ AW N

-
(=

Destination Minutes (millions)

Russia

Ukraine .............ccoiiunnn. 24.0
Moldova ...t 6.8
Kazakhstan ....................... 28
Azerbaijan........................ 1.0
Armenia ... 1.0
Uzbekistan ....................... 0.8
Georgia.......ooovvviiiiiiiiias 0.6
Tajikistan ...........cciiiiiiiinnn 0.2
Turkmenistan ..................... 0.2
Others .........coeiivieieeenenes 46.1
TOTAL 178.5

Percent of Outgoing Traffic

i
B 2%
& 1.6%
0.6%
0.6%
0.4%
0.3%
0.1%
0.1%

i

xR

:
%
|

. 258%

i 53.2%

‘NATIONAL TRAFFIC BALANCE -
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Minutes 1998 1999 2000
Incoming 1935 195.6 n.a.
Outgoing 176.1 161.2 1785
Surplus (Deficit) 17.3 34.4 n.a.
Total Volume 369.6 356.8 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. The “Others” category may
include routes to non-members of the Commonwealth of Independent States that rank among the top destinations for

outgoing traffic.
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COUNTRY TRAFFC STATISTICS

LARGEST TELECOMMUNICATIONS ROUTES, 2000’

—

—
o

© ® N & o oW N

Destination Minutes (millions)
France .........coovviiiiinnt. 400.0
Netherlands .................... 375.0
Germany ...t 220.0
United Kingdom ................. 160.0

TOTAL

1,835.0

Percent of Outgoing Traffic
s N ——

Belgium

NATIONAL TRAFFIC BALANCE -

Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 1,460.0 1,590.0 1,835.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

© TELEGEOGRAPHY, INC. 2001

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Benin

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination

—_
-n
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TOTAL 11,665.0

e %&m
e S

Minutes (thousands) Percent of Outgoing Traffic

5

. 108%

21.8%

‘NATIONAL TRAFFIC BALANCE

Minutes

1998

1999

2000

Incoming

16.4

15.1

24.3

Outgoing

14

10.5

11.7

Surplus (Deficit)

5.0

46

12.6

Total Volume

21.8

25.6

35.9

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands
of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Bolivia

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions)

1. United States ..................... 7.1
2. Argentina ............ ...l 5.1
3 Brazil ... 3.2
4, Chile........coovviiiiiiiiiiinns 3.0
5. Peru....oooooiiiiiiiiia 1.8
B. Maly ....oooiiiiiiiiii 0.6
7. 8Spain ... 0.6
8. Germany..............coiiiiniennn 0.5
9 Canada ..............ccveievnnnn. 0.5
10. Ecuador............coceeivnnnnnns 0.4
1. Paraguay .............ooieieenadd 0.4
12. Colombia .............ccciiinold 0.4
130 MeXiCOo ....covvviieniiiiiinnenn 0.4
14, Uruguay .........oviiiivennnnnnd 0.3
15. United Kingdom ................... 03
16. SanMarino ......................0 0.3
17. Venezuela ........................ 0.3
18. Cuba ...l 0.2
19 Francte ... 0.2
20 Japan..............cieiiiineian.. 0.2

Others ... ... it n, 1.4

TOTAL 212

NATIONAL TRAFFIC BALANCE"

Minutes 1998 1999 2000
Incoming 76.4 82.2 80.8
Outgoing 316 29.7 27.2
Surplus (Deficit) 448 525 53.6
Total Volume 108.0 1119 107.9

Note: Data are in miilions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Brazil

LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

© e N e o os e N

N — = = a3 = 3 a3 s =
© © ® N oo R v DN 2o

Destination Minutes (millions) Percent of Outgoing Traffic

United States
Argentina ................. ...
Portugal ...
taly ......cooiiieiii i
Spain ...
United Kingdom
Germany ............ciiiiiiiann
dJapan ............oooieeel,
France .............ccoviiiat
Chile ...t 132
Uruguay ........ccooviinvinnnennn, 12.7
Paraguay ........................ 14
Switzerland ...................... 10.1
Canada ...............ccovvvinnnn. 9.6
Lebanon ..., 8.6
Peru ......cooovviiiiiiii i 8.0
Bolivia ...............ccooviiiiu 1.6
Israel ..o 6.4
Netherlands ...................... 6.3
Mexico ...l 6.3

Others

TOTAL 692.7

e 1.9%
0 18%
& 16%
i 1.5%
B 14%
0E 1.2%
B 1.2%
1.1%
0.9%
£ 0.9%
% 0.9%

]
B

i

25,

NATIONAL TRAFFIC BALANCE .
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Minutes 1998 1999 2000
Incoming 806.9 838.5 1,212.4
Outgoing 545.8 574.8 692.7
Surplus (Deficit) 261.1 263.7 519.8
Total Volume 1,352.7 14133 1,905.1

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTEY TRAFFIC STATISTICS

Brunei

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Qutgoing Traffic

1. SiNgapore ...........coeeieeeee... a1 L L 169%
2. Malaysia ... 3.2

3. Indonesia ...............0iel 2.7

4, Philippines ............ ...l 27

5. United Kingdom ................... 1.6

6. Australia .................ovnin. 1.0

7. India......c.ooooiii i 0.6

8 Thailand .................. ol 0.6

9. UnitedStates ..................... 0.4
10 Japan............oovviiiiiinan 0.3

Others ..., 7.1

TOTAL 243

NATIONAL TEﬂA'fFI'C"B“AiAﬂGE‘“ IR N o

Minutes 1998 1999 2000
Incoming 255 21.7 233
Outgoing 234 234 24.3
Surplus (Deficit) 2.1 (1.7) (1.0)
Total Volume 489 451 416

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Bulgaria

LARGEST TELECOMMUNICATIONS ROUTES; 2000

—_

B ® e N e m AW N

Destination Minutes (millions)
Greece..........cooviiiiiniinnL, 17.0
Germany .........c.coviiiniiinn.. 14.0
Turkey ...l 12.0
taly ..o 6.0
United Kingdom ................... 4.0
Russia ...l 4.0
France ..........ccoviiiiiian..L. 4.0
Austria ...........coiiiiiiian, 40
Spain ..., 3.0
Macedonia ....................L 3.0
United States ..................... 20
Ukraine .................c.ooalL 20
Yugoslavia........................ 2.0
Netherlands ...................... 2.0
Switzerland ....................LL. 1.0
Belgium ........... ...l 1.0
CzechRepublic.................... 1.0
Cyprus .....oovvveiii i 1.0

Poland ............cccciiii i, 1.0
Hungary ........cooviiiiiiiinnt, 1.0
Others ...............ccvvn.. 25.0

TOTAL 1100

e

s

W 0.9%

Percent of Outgoing Traffic

12.7%

© 10.9%

NATIONAL TRAFFIC BALANCE
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Minutes 1998 1999 2000
Incoming 201.0 n.a. 211.0
Outgoing 96.0 98.9 110.0
Surpius (Deficit) 105.0 n.a. 101.0
Total Volume 297.0 n.a. 3210

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Burundi

-LARGEST TELECOMMUNICATIONS RUUTSS;, 2000

Destination Minutes (thousands)

1. Belgium ...................
2. France ...........ccoiennn.
3. Kenva.....oooiiiiinininn..
4, United States ..............
5. United kingdom ............
6. Canada ...................
7. HRaly ...
8. Switzerland ...............
9. SouthAfrica...............

10. Tanzania ..................

11. Netherlands ...............

12 Germany ..................

13. Greece...........oevvuenn.

14,

15.

16.

17.

18.

19.

20.

TOTAL

16.7%

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 3.6 3.4 4.4
Outgoing 24 25 29
Surplus (Deficit) 1.1 1.0 15
Total Volume 6.0 59 73

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands
of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Canada

LARGEST TELECOMMUNICATIONS ROUTES, 2000

B

Destination - Minutes (millions} Percent of Outgoing Traffic
United States '

—_

S ©® ® N PG oA W N
> @
& e
o 3
[+1] [+1]
= 3
[ ~3
. :
o
o
-

(-]
[~}
=

—_

TOTAL 1,224.0

NATIONAL TBAFFI‘C BALANCE i 3
Minutes 1998 1999 2000

Incoming n.a. n.a. n.a.
Outgoing 4.805.0 5,830.0 7,224.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Chile

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Qutgoing Traffic
1. United States ................... 1050 82 - 37.8%
2. Argentina ............ ... 36.0
3. Spain ... 15.0
4 Brazil ...l 145
B, Peru ... 1.5
6. Germany ...............iiiiiinn 7.0
7. Canada ...............oiiint 6.5
8 Bolivia..................oiii 6.0
9. Japan ... 6.0
10. France ... 5.0
Others .........cocoiiiiiaiinnn. 65.5 23.6%
TOTAL 278.0

NATIONAL TRAFFIC BALANCE \
Minutes 1998 1999 2000

Incoming n.a. n.a. n.a.
Outgoing 259.4 270.0 278.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.

© TELEGEOGRAPHY, INC. 2001 TELEGEOGRAPHY 2002 121



COUNTRY TRAFFIC STATISTICS

C

hina

LARGEST TELECOMM UNICATIONS ROUTES, 2000

-

@ ® N oo AW N

—_ =
—_ o

12.

Destination Minutes (millions) Percent of Outgoing Traffic

oo

HongKong .................... 1,050.0
Taiwan .........cooviiiiiia, 245.0
Japan........ ...l 140.0
United States .................... 55.0
Korea,Rep. ...l 48.0
Macau .....oooeiiiiiiiii 400 = 20%
SiNgapore .......oovvviiiinennn.s 30 L 1.7%
United Kingdom .................. 250 b 12%
Australia ........................ 200§ 1.0%
Canada ......................... 200 | 1.0%
Germany ...........cooiviiennnn 200 : 1.0%
France .......coiiiiiiiiiiiiinnt 1490 | 07%
faly ......occoviiiiiiiit 1.0
Malaysia ................ ... ... 10.0
Russia .............. ..ot 10.0
Others .........ccoiiiiinnnnn.. 307.0
TOTAL 2,050.0

NATIONAL TRAFFIC BALANCGE

122

Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 1,7115 1,950.0 2,050.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Colombia

LARGEST TELECOMMUNICATIONS ROUTES, 2000 .

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States ................... 165.0 ‘ 48.3%
2. Venezuela ....................... 30.0
3. SPAIN «enee e 26.0
4. Ecuador ......................... 11.0 . 3.2%
5. Mexico .........ciiiiiiiiiiann. 90 1 26%
6. United Kingdom ................... 80 i 23%
7. Panama ..., 70 & 20%
8 Canada.......................... 60 7 1.8%
9 HAlY ot 60 & 1.8%
10. France ..........covvvviiiennnnn, 55
M. Brazil ..o 4.5
122 PeFU « oo e 4.5
13. CostaRica........................ 4.0
14. Chile...........ccovieiiia., 3.7
15, Germany .......cooievvernnnnnnnns 37
Others ..........c.coviiiiiinn..s 41.9
TOTAL 3418
NATIONAL: TRAFFIC BALANCE - PR
Minutes 1998 1999 2000
Incoming 454.6 n.a. n.a.
Outgoing 204.2 2122 3418
Surplus (Deficit) 250.4 n.a. n.a.
Total Volume 658.8 n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Costa Rica

'LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions} Percent of Outgoing Traffic
1. United States .................... 404 | 40.6%
2. Nicaragua ....................... 19.2
3 Mexico ...ooviiiiiiiiiie e 5.8
4, Panama ...........cciiiiiiiaia... 5.5
5 Guatemala........................ 5.1
6. ElSalvador ....................... 4.2
7. Colombia ......................... 3.6
8 Honduras ........................ 29
9 Canada.............ccoiveiinn... 1.9
10, Cuba ...everiniiiiiiiiieaaenn 13 & 13%
M. SPAIN et 12 5 1.2%
12 MY e 1.0 & 1.0%
13. Dominican Republic ................ 08 | 08%
14, Germany ..........oovvevinnnnnnnd 08 ¥ 0.8%
15. Argenting ............c.oiinnna.. 07 ¢ 07%
18. Chile ... 0.7 :07%
17. Venezuela ........................ 07 ¢ 0.7%
18, PeIU ...evieeiaieiiianinnn, 07 1 07%
19, Brazil .....ooveiiiiiie e, 05 :05%
20 France ..........ooeeeviiiiiini.n. 05 [ 05%
Others .......oovviiiiini i, 16 & 1.6%
TOTAL 99.6
NATIONAL TRAFFIC BALANCE \ :
Minutes 1998 1999 2000
Incoming 112.9 109.0 137.8
Outgoing 82.7 94.1 99.6
Surplus (Deficit) 30.2 14.9 38.2
Total Volume 195.6 203.1 2374

124

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Croatia

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. Germany ...........cooiiiiiiinns 44.9 %ﬁm
2. AUSHIA «.eeviiiaeaiaaene a1y B ,
3. Switzerdand ................oi.el. 28 _ 10.7%
4. HMaly ...ooovvniii i 205
5. Macedonia ...................... 14.6
6. France ...........coiiiiiiant, 12.3
7. Greece........ovvvivevnnannnnen. 10.3
8 Hungary ...............oiile 10.2
9. United Kingdom ................... 8.2
10 Russia .........coveviiiiiinen 7.1
11, United States ..................... 6.2
122 Sweden ...l 6.0
13. Netherlands ...................... 45
14. Romania ...............ccoiiiia 4.0
15. Belgium .............. ... ... ..., 2.9
16. Turkey .......ccoovviiiniiial, 27
17 Spain ... 24
18. Bulgaria....................oel 2.3
19. Australia .................cooiil 1.7
20. Denmark .................c..el 1.7

Others ......vviiiiiiiiieeinenn, 8.8

TOTAL 2223

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming n.a. n.a. 512.0
Outgoing 2744 n.a. 2223
Surplus (Deficit) n.a. n.a. 289.6
Total Volume n.a. n.a. 1343

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data exclude traffic to
Slovenia, Serbia, and Bosnia.
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COUNTRY TRAFFIC STATISTICS

Cyprus

LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

© ® N @ g R~ ow N

N — = o a3 3 3 3 ea e e
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Destination Minutes (millions) Percent of Outgoing Traffic
GrEBCE v vevveeennnreenennnnen 5.3 .
United Kingdom .................. 44.6

Egypt ..o 9.2

Lebanon ......... ...l 9.1

Russia ............coovvviiiiat, 8.8

United States ..................... 6.4

Germany ..........c.viiiiiiiiiennn 5.6

Romania ......................... 4.2

Bulgaria ............. ..ot 4.0

Ukraine ............ ..ot 32

taly ... 29

Yugoslavia ........................ 28

Syria ... 22

FranCe ....ovveiieniiiiiieenenes 22 iﬁ 1.2%

Switzerland ...........c.oeiiinnn.. 22 1 11%

Netherlands ...................... 1.9

Sweden ..........coooiiiiiin 1.8

Israel ... .o 1.7

Australia .................. .ol 1.2

Austria ...t 1.2

Others ......coovviiiiieiiienn... 21.1 10.9%
TOTAL 192.5

29.3%

‘NATIONAL TRAFFIC BALANCE
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Minutes 1998 1999 2000
Incoming 120.6 134.1 n.a.
Outgoing 182.0 168.2 192.5
Surplus (Deficit) (61.4) (34.0) n.a.
Total Volume 302.7 302.3 n.a.

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFEC STATISTICS

Destination Minutes (millions)

1. Germany ..........ccovvievnienn, 100.0
2. Slovak Republic .................. 82.0
3 Austria.........coiiiiiiiiiat, 29.0
4, United Kingdom .................. 22.0
5 Poland ............iiiiiiat, 17.0
6. Maly ... 14.0
7. France .........cciiiiiiiiin, 13.0
8  UnitedStates .................... 12.0
8. Netherlands ..................... 11.0
10. Ukraine .........coovviiiiinnnn. 11.0
Others .......ccovvvivinienennnn. 89.0
TOTAL 400.0

Percent of Outgoing Traffic

Czech Republic

‘LARGEST TELECOMMUNICATIONS ROUTES, 2000 -

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 406.9 452.2 n.a.
Outgoing 3174 364.0 400.0
Surplus (Deficit) 89.5 88.2 n.a.
Total Volume 71244 816.2 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Denmark

LARGEST.TELECOMMUNICATIONS ROUTES, 2000

—_

©w ©® N & o AW N

—
o

Destination Minutes (millions)

Percent of Outgoing Traffic

2 171%

26.2%

TOTAL 905.0
NATIONAL TRAFFIC'BALANCE \
Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 710.0 800.0 905.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

128

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFHC STATISTICS

Dominican Republlc

LARGEST ?ELECOMMGN!CAT[ONS aom‘ss 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States ................... 157.4
2 8pain ... 9.5
3 HAWY oottt 4.8
4, Canada ..........ccoviiiieinnnnn. 31 & 15%
5 Germany ...............ociiiie.n 30 | 14%
B. MEXICO «euveneneannnriniaeannss 24 §11%
7. Venezuela ........................ 24 :11%
B Cuba ..evviiiiii e 20 | 09%
9. Argentina ...............c...ialn 1.8 & 09%
10. France ...........ccooiiiiiiiniat, 1.8 & 09%
1. Colombia .....vveuviiieieeannnn, 17§ 08%
12 Haiti oo, 16 | 08%
13, Switzerland .........ooiiiiiann. 14 1 07%
14. Netherlands Antilles ............... 1.3 | 06%
15. Panama ...............ccoiiien, 13§ 06%
16. United Kingdom ................... 1.0 : 05%
17. Netherlands ...................... 1.0 {05%
18, Chile .. ooeieiiieiieniiae s, 07 - 0.3%
19. CostaRica........................ 0.7 :03%
20, Brazil ........... ... .l 03 . 01%
Others .........coovvniiiinian.. 12.5 “
TOTAL 2117
NATIONAL Tﬂ‘AF‘EI\C‘BALAN\\cf R
Minutes 1998 1999 2000
Incoming 730.5 9200 1,340.0
Outgoing 157.5 185.7 211.7
Surplus (Deficit) 573.0 7343 1,128.3
Total Volume 888.0 1,105.7 1,551.7

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Ecuador

LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

©w o® N o O Rk w N

-
o

Destination Minutes (millions)
United States .................... 15.0
Colombia ......................L. 14.0
United Kingdom ................... 3.5
Peru ..o 3.0
Spain ... 3.0
Venezuela ..............ccvvnnnn. 2.0
Brazil ...l 1.9
Chile .....ovii 1.8
Argentina ........................ 1.6
Mexico ............coiiiiiiant. 1.6
Others ......ooiniiiiiinnnnn 8.1

TOTAL 55.5

Percent of Outgoing Traffic

-

NATIONAL TRAFFIC BALANCE

130

1998

Minutes 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 62.0 57.4 55.5
Surplus {Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTREY TRAFFIC STATISTICS

LARGEST TELECOMMUNICATIONS ROUTES, 2000 '

Destination Minutes (millions) Percent of Outgoing Traffic
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2. UnitedStates ....................
3. United Arab Emirates ..............
4, Naly ...
5. United Kingdom
6. Kuwait .............cooiiiiiatt
7. Germany .........c.cceiiiiiiiiinnnn 9.3
8 France ..........iiiiiiiia 1.3
9. Yemen..........cooiiiiiiiiiiatn, 6.8
10. Lebanon ......................... 5.5
M. Jordan ...t 4.2
12 Syria ... 3.2
13. Switzerland ....................... 3.1
14, Netherlands ...................... 26
15. Spain ..........o i 25
16. Qatar .........ccoevviiiiiinninn.. 24
17. Libya ..o 23
18. Morocco .........covviiiininnt, 2.1
19. GBreece........covveiieinennnnnne. 20
20 Canada .............coovviiiinnnn. 1.9
Others ........cooviiivniinnnnns. 26.9 14.7%
TOTAL 183.1

_Eovpt

!\IAT]QNAL TRAFFIC BALANECE

Minutes 1998 1999 2000
incoming 475.3 554.6 620.6
Outgoing 127.3 171.0 183.1
Surplus (Deficit) 348.0 383.6 4315
Total Volume 602.6 725.6 803.7

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Eritrea

LARGEST TELECOMMUNICATIONS ROUTES, 2000 .

Destination

-
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TOTAL

United Kingdom ................. i

Germany ...........cccviinen...

Belgium ....... J
Others ..........cooiiiiaaa.d

5
i SR
Rl

20.9%

NATIONAL TRAFFIC BALANCE

Minutes

1998

1999

2000

Incoming

12.6

13.8

n.a.

Qutgoing

3.1

2.5

29

Surplus (Deficit)

95

1.3

n.a.

Total Volume

15.7

16.3

n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands
of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFC STATISTICS

Estonia

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. Finland ..........ccoviiiiiild 22.0
2. Russia .........cciiiiiiiiiiiint 15.0
3 Sweden .............iiiil, 6.0
4 latvia ...t 5.5
5. Germany ............oiiiiiiiian 4.6
6. Ukraine ............... ...l 3.1
7. Lithuania ..., 29
8. United Kingdom ................... 2.2
9. Denmark.................ooal 1.8
10. United States ..................... 1.4
1. Norway ...............cciivennt. 1.2
12 Belarus ..., 1.1
130 Haly oo 1.0
14. Netherlands ...................... 09
15, Poland ... 0.9

Others ...ovovriiiiiiii e, 5.9

TOTAL 755

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 79.2 84.8 n.a.
Outgoing 751 746 755
Surplus (Deficit) 4.1 10.2 n.a.
Total Volume 154.3 159.4 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Finland

LARGEST TELECOMMUNICATIONS-ROUTES, 2000 .~

Destination Minutes (millions)

_
w
s
@
o
@
3

Germany .............. ... ......
United Kingdom ..................

Estonia .................ooii..L.

© ® N o g s wN
=
IS
@
@
o

-
o

TOTAL

Netherlands ...................... 9.0
Others ...,

Percent of Outgoing Traffic

T 321%

NATIONAL TRAFFIC BALANCE

2000

Minutes 1998 1999

Incoming n.a. n.a. n.a.
Outgoing 410.8 4239 468.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

France

LARGEST TELECOMMUNICATIONS ROUTES, 2000 . :

Destination

Minutes {millions)

Percent of Outgoing Traffic

1.

2.

3.

4,

5.

6.

7.

8.

9.

10.

1.

12.  Netherlands

13. Canmada ...................ouen

14. Poland ................oiilll

15. Turkey ...,

16. Monaco ..............cviuiinnnnn.

17. Luxembourg

18. Sweden ...l

19. Senegal .................oial.L.

20. Yugoslavia..................c.....
Others ..........cocvviiiiiint,
TOTAL 6,500.0

NATIONAL TRAFFIC BALANCE

1999

Minutes 1998 2000
Incoming n.a. n.a. n.a.
Outgoing 4,115.0 5,165.0 6,500.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.

© TELEGEOGRAPHY, INC. 2001

TELEGEOGRAPHY 2002 135



COUNTRIES

Georgia

LARGEST TELECOMMUNICATIONS ROUTES, 2000
Destination Minutes (thousands)
Russia ........cvvvieviinnn. 26,233.6

—_

Ukraine ..............cciiuan.
Azerbaijan ....................

Armenia .............oiiiinnn.

W e N e ;R e N

—_
o
~

-
5

[i=}

-~
N
(%]
=
@
=]

TOTAL 45,594.9

Kazakhstan .....................

Belarus .......cociiiiiiiiiinnn

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming n.a. 65.7 376
Outgoing n.a. 46.7 456
Surplus (Deficit) n.a. 19.0 (8.0)
Total Volume n.a. 1124 83.2

Note: National traffic data are in millions of minutes of outgoing public switched telecommunications traffic; route data
are in thousands of minutes of outgoing public switched telecommunications traffic. The “Other” category may include

routes to non-members
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COUNTRY TRAFFIC STATISTICS

LARGEST TELECOMMUN! GA:'T IONS ROUTES, 2000

Destination Minutes (millions} Percent of Qutgoing Traffic
1. Switzerland ............ooieinnn. ‘
2
3
4.
5.
6.
1.
8.
9.
10.
11.
12.
13.
14.
15.  Czech Republic
16. Sweden ......................l.
17. Hungary ..........ccooviiininn.
18. Yugoslavia ......................

19. Canada ............ccovvevenenns
20. Portugal............... ...l
Others ....oovvviniiieninnen

TOTAL 9,570.0

Germany

NATIONAL TRAFFIC BALANCE.

Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 5,870.0 1,565.0 9,570.0
Surplus {Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Ghana

‘LARGEST TELECOMMUNICATIONS. ROUTES, 2000

—_

W o N m g R W N

N — = o a2
S w0 N e o R~ wbdh 2o

Destination Minutes (thousands)
United Kingdom
United States .................

Germany .............ciien..
Canada .......................
France ..............ccooiiitn,
Nigeria .......................

Maly ..o

¢+ [ 2
South Africa ....................
BurkinaFaso ....................
Benin .......... .ot
Korea,Rep. .........ccovvvvvnnt. 139.9
Denmark ............ .. ... ... ..96.1
Netherlands ..................... 93.3
dJapan......... i 84.7
Senegal ..., 82.7
Cameroon ...........oovuevniunn.. 57.6
Guinea ...t 54.0
Belgium ..................... ..., 30.7
Coted'lvoire ...........vovvvnvnnnn 1.3
Others .......ccvevevnninannn.. 1,500.0
TOTAL 42,067.5

Percent of Outgoing Traffic

T

NATIONAL TRAFFIC BALANCE .

138

2000

Minutes 1998 1999

Incoming 100.8 118.4 n.a.
Outgoing 28.9 30.1 421
Surplus (Deficit) 720 88.2 n.a.
Total Volume 129.7 148.5 n.a.

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands
of minutes of outgoing public switched telecommunications traffic.

© TELEGEOGRAPHY, INC. 2001



COUNTRY TRAFFIC STATISTICS

Greece

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination
1. United Kingdom ................. M7
2. Germany ........viiiiiiieiiiinn 114
3 HMaly ... 65.2
4. United States .................... 44.6
5 Albania .............cociiin 40.7
B. CYPIUS ..o.vviviin i i, 31.7
7. France ..... ... 31.1
8 Bulgaria ............... ... 21.3
9. Romania ........................ 253
10. Netherlands ..................... 191
1. Belgium ................. ... 14.3
12. Switzerland ......................

13.  Ukraine

17.  Sweden
18. Canmada .........................
19. VYugostavia........................ 9.7

20, AUSHMa ...oviir e 9.4 1.2%
Others v
TOTAL 793.2

Minutes (millions) Percent of Outgoing Traffic

e

© 14.8%
14.0%

B 203%

NATIONAL TQBA‘FFI’G‘ BALANCE .~

Minutes 1998 1999 2000
Incoming 710.1 794.2 889.8
Outgoing 681.3 725.7 793.2
Surplus (Deficit) 28.8 68.5 96.6
Total Volume 1,391.4 1,519.9 1,683.0

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.

© TELEGEOGRAPHY, INC 2001

TELEGEOGRAPHY 2002 139



COUNTRY TRAFFIC STATISTICS

Guatemala

LARGEST .TELE [‘:::GZM;M"U NiCATIONS ROUTES, 2000

—

© ® N e ;oA N

10.

Destination Minutes {millions}
United States .................... 59.1
ElSalvador ...................... 134
Mexico .........coiiiiiiiiiinn,. 12.8
CostaRica..............covvnenin 5.7
Nicaragua ........................ 37
Colombia ............ociiiiill, 3.4
Spain ... 1.7
Pamama ...............ciiiiiann 1.7
Korea,Rep. ........oovviiinannn.. 1.6
Lebanon ............cooieiian, 1.3
Camada ...........covviiiinnnnn, 1.3
Peru ... 13
Vietnam ............coiiiiiiian., 1.0
Chile .. ..o 0.7
Germany ........veviiiiiiiinannd 0.7
Eritrea ........ ... ..oioiaill 0.6
Israel ...l 0.6
Maly .o 0.6
Others ...........ocoiiiiiiienn., 14.3
TOTAL 125.3

Percent of Outgoing Traffic

1.0%

47.2%

"NATIONAL TRAFFIC BALANCE -

140

Minutes 1998 1999 2000
Incoming n.a. 208.6 295.9
Outgoing 60.0 83.3 1253
Surplus (Deficit) n.a. 125.3 170.5
Total Volume n.a. 2919 421.2

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Hong Kong

LARGEST TELECOMMUNICATIONS ROUTES, FY.2000/01

Destination Minutes {millions} Percent of Qutgoing Traffic
ChING « o eeeeeeee e, 14049 & .
United States ...................

—

5.7%

Philippines......................
Canada ...................c.....
United Kingdom
Australia .......................

Taiwan ......civiiiiii .,

©W e N e g &~ w N

-
54

TOTAL 3,074.9

NATIONAL TRAFFIC BALANCE : .
Minutes FY 1998/99 FY 1999/00 FY 2000/01

Incoming 1,833.0 1,141.2 1,858.0
Outgoing 1,879.8 2,720.3 3,0749
Surplus (Deficit) (46.8) (973.1) (1,216.8)
Total Volume 3,712.8 4,467.5 49329

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends March 31.
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COUNTRY TRAFFIC STATISTICS

Hungary

LARGEST TELECOMMUNICATIONS ROUTES, 20001

Destination Minutes (millions) Percent of Outgoing Traffic
1. Germany ...............c.oco.on.. g4 HEE 24.2%
2 Austria............. ..o 37.0
3. Romania ........................ 35.8
4, Yugoslavia ....................... 234
5. United Kingdom .................. 171
6. Italy ................oiil, 16.3
7. United States .................... 13.9
8 France ..............ial 12.0
9. Netherlands ...................... 1.6
10. Switzerland ....................... 1.3
Others ....oovviiiiii e 44.2
TOTAL 349.2
NATIONAL TRAFFIC :BALANCE
Minutes 1998 1999 2000
Incoming 3745 n.a. n.a.
Outgoing 296.3 343.9 349.2
Surplus (Deficit) 78.2 n.a. n.a.
Total Volume 670.8 n.a. n.a.

142

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

India

'LARGEST TELECOMMUNICATIONS ROUTES, FY 2000/01

Destination Minutes (millions} Percent of Outgoing Traffic
1. SaudiArabia ..................... 90.2
2. United States .................... 75.3
3. United Kingdom .................. 48.3
4, United Arab Emirates .............. 48.0
5. Singapore ............iiiiiinenn. 24.1
6. Kuwait ............ .ot 17.2
7. 0Man ....oooiiiiii 16.7
8 Germany................oiaennn 14.0
9. Camada .......................l 10.9
10. HongKong ...............ciit, 10.4
1. Australia ............cc..oieeat 9.9
12 Srilanka ...l 9.6
13. Malaysia .......ccoviviiiiienL 8.6
14, France .........cooviiiivnnnennnd 8.4
19. Japan..............iiiiiiieea.. 8.2 .
16. Qatar .......coovniiiii i 1.2
17. Bahrain .............. .. .ol 6.2
18. Thailand ............c.....o 4.8
19. Philippines .............. ..ol 44
20. Spain ... 2.6
Others
TOTAL 5271

NATIONAL TRAFFIC BALANCE ; ;
Minutes FY 1998/99 FY 1999/00 FY 2000/01

Incoming 1,498.8 1,772.5 2,161.4
Outgoing 436.2 473.3 527.1
Surplus {Deficit) 1,062.6 1,299.2 1,634.3
Total Volume 1,935.0 2,245.8 2,688.5

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data exclude some cross-
border traffic with Bangladesh, Nepal, and Pakistan. Fiscal year ends March 31.
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COUNTRY TRAFFIC STATISTICS

Indonesia

LARGEST TELECOMMUNICATIONS ROUTES, 2000 -

Destination Minutes (millions} Percent of Outgoing Traffic
1. SiNGAPOTE ......iviriirirenns.ss 763 ' L 24.2%
2. Malaysia .........c.ovveviennenn.. 38.6 ’ i 2%
3 Australia ..............oi el 26.5 = 8.4%
4, UnitedStates .................... 24.0 7.6%
5 Japan..............oeiein 21.2
6. Taiwan...............coiiniinnnn 134
7. HongKong ...................... 12.1
8 Korea,Rep. ...................... 8.8
9. United Kingdom ................... 8.4
10. China ............cc.oiiiiiiinn.n. 1.7
11.  Philippines ....................... 6.1
12. Thailand ......................... 5.6
13. Germany ..........c.coviiiiiinnnnn 5.6
14 India............................. 5.4
15. Netherlands ...................... 5.3
16. Canada .......................... 53
17. France ........ ...y 4.9
18. Brunei ........... ... ool 33
19 Mtaly ... 24
20. NewlZealand ..................... 1.5
Others .............ooiinnn. 33.1
TOTAL 315.5
N=A7¥IQNAL",},',;!AEFIC*BA\}.ANCE ' o i \
Minutes 1998 1999 2000
Incoming 434.2 n.a. 345.8
Outgoing 3245 269.6 3155
Surplus (Deficit) 109.7 n.a. 30.3
Total Volume 758.7 n.a. 661.3

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Iran

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Arab Emirates .............. 30.1 s 17.0%
2. United States .................... 22.9
3 Pakistan........................ 15.7
4, Germany ...........cciiiiiiiiannn 13.0
5. United Kingdom .................. 12.8
6. Turkey .......oviiiiiiiiiiiie, 8.4
7. Kuwait ..., 7.1
8 Sweden .................il 6.7
9. Azerbaijan .....................l. 45
10 Haly ... 4.1
1. Japan..........ccociiiiiiinn., 3.8
12 Austria ......coooiiiiiiniininn.. 3.5
13. France ......... ...l 33
14, Canada ................c.coiinen. 2.7
15, Qatar ..........covviiiiinnn, 26
16. Netherlands ...................... 2.6
17, India.......ooiii 24
18. SaudiArabia ...................... 2.3
19. Switzerland ................. ... 2.3
20. Bahrain ............. ...l 1.7
Others .........covviiinvnennnnns 23.2
TOTAL 176.8
NATIONAL TRAFFIC BALANCE
Minutes 1998 1999 2000
Incoming 185.7 1915 216.8
Outgoing 177.0 156.1 176.8
Surplus (Deficit) 8.8 35.4 40.0
Total Volume 362.7 347.6 393.6

© TELEGEOGRAPHY, INC. 2001

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Ir

eland

"LARGEST TELECOMMUNICATIONS ROUTES, FY 2000/01

—_

© ® N S ok W oN

Destination Minutes (millions)

United Kingdom

United States ................... 130.0
Germany ...............ccveinnn.. 43.0
France ..........c.c.oiiia... 41.0
Netherlands ..................... 28.0
Spain ... 23.0
Australia ........................ 18.0
Canada ................coininen. 17.0
aly ..o 15.0
Belgium ............. ... ...l 10.0
Sweden ...l 9.0
Switzertand ........ ... ...l 8.0
Denmark ............ ..ol 6.0
Finland ..................c.oieL 5.0
Poland .......... ... ...l 4.0
Others

TOTAL 1,250.0

L 104%
i 34%
2 33%
g 22%
i1.8%

Percent of Qutgoing Traffic

NATIONAL TRAFFIC BALANCE -

146

FY 1999/00

Minutes FY 1998/99 FY 2000/01
Incoming n.a. n.a. n.a.
Outgoing 885.0 1,015.0 1,250.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data exclude cross-border
traffic to Northern Ireland. Fiscal year ends March 31.
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COUNTRY TRAFFIC STATISTICS

Israel

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions)
1. United States ................... 245.0
2. United Kingdom .................. 65.0
3 Camada ............ciiiild 60.0
4 France ... 50.0
5 Germany .........cciiiiiien.. 50.0
6. Maly ......oooviiiiiiiiiiiint, 35.0
7. Russia ........ccociiiiiiiiiiitn 30.0
8. Ukraine.................oiill 25.0
9. Netherlands ..................... 200

Percent

=

3.
3.1

of Outgoing Traffic

5.2%
6%
%

} 25.4%

TOTAL 965.0

'NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 424.0 n.a. n.a.
Outgoing 661.0 804.0 965.0
Surplus (Deficit) (237.0) n.a. n.a.
Total Volume 1,085.0 n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Italy

LABGEST)'TE‘LE:(‘:.’OMMUN!CATIONS ROUTES, 2000

Destination Minutes (millions)
1. Germany .........coiiiiiiiiinns
2. France .........c.iiiiiiiiiii..
3. Switzerland .....................
4. United Kingdom
5 United States ...................
6. Romania .......................
7. Spain ...
8 Poland ................ ...
9. Belgium ,..................0....
10, Austria ........ccooviviiiniinn.
1. Morocco .......covvvevnvnnennn..
12. Netherlands .....................
13. Croatia............cooiviiiiints
14. Yugoslavia .......................
15. Greece...........c.oviiviiinnn..
16. Albania ............. ...l
17. Canada ................ccuonnld
18. Tunisia ...........coviiiiiient,
19. Macedonia ..................ol.d
20. Chile......ooiiiiiiiii i
Others ........................
TOTAL 4,140.0

Percent of Outgoing Traffic

NATIONAL TRAFFIC BALANCE

Minutes 1999 2000
Incoming n.a. n.a.
Outgoing 3,100.0 4,140.0
Surplus (Deficit) n.a. n.a.
Total Volume n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Jamaica

LARGEST TELECOMMUNICATIONS ROUTES, 2000 ° ¢ P
Destination Minutes (milliens) Percent of Outgoing Traffic
1. United States .............c.eeens 514 . S 697%
2. United Kingdom ................... 7.8
3 Camada ..........coviiviinniinnnn 23
4. Caymanlslands ................... 23
5. Bahamas ................... ... 17
6. Trinidad & Tobago ................. 1.6
7. Barbados................ ...l 1.1
8 Cuba .......ooiiiiiiiiiiiit, 0.8
9. Germany...........coviniiniinnt. 05
10. Antigua & Barbuda ................ 04
1. Guyana .............cccvivvnnnn. 0.3
12.  Turks & Caicos Islands ............. 0.3
13. Saintlucia ....................... 0.3
14.  Dominican Republic ................ 0.3
15, india...........ooiiia L 0.3
16.  Colombia .............. .. .c.oo.ll. 0.2
17. Bermuda ......................... 0.2
18. Panama .................coienl 0.2
19.  Saint Vincent & The Grenadines ... .. 0.2
20. China .......cccoivniiiiiennnnn.. 0.2
Others ..........cccviiiiien, 1.5
TOTAL 738

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Inceming 349.8 347.4 3285
Outgoing 60.1 64.4 738
Surplus (Deficit) 289.7 283.0 254.6
Total Volume 409.9 411.8 402.3

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Japan

~LARGEST TELECOMMUNICATIONS 30 UTES, FY"2000/01
Destination Minutes (millions) Percent of Outgoing Traffic

_.
c
S
3.
@
o
w
~*
=
-
@
»
)]
)
o
o

- @ .
‘ ‘

L 202%

2 China ....coiiiviiiiiinnnns 360.0 - 14.0%
3. Philippines.............ooiont. 245.0
4, Korea,Rep. ...........c.c.ooiinann 210.0
5. Brazil ......... ... i
6. Taiwan ..............cciiiinnn.
7. Thailand.....................e
8. United Kingdom
9. HongKong ......................
10. Singapore ..............c.iiina.d
1. Australia ........................
12. Indonesia ......................
13. Seychelles.......................
14, Germany ........cooeeveveeeeenns
15. France ..........cooviiiiiint.
16. Malaysia ........................
17. Camada .............ccvvvvinnnns
18. Russia ............coeiiiiili
19. Vietnam ...................oae
20 Indig.........ccooiiiiiiiiiiin
Others .........oovvvvvvnarnnnnns . ah : 11.9%
TOTAL 2575.0

"NATIONAL TRAFFIC BALANCE

Minutes FY 1998/99 FY 1999/00 FY 2000/01
Incoming 1,575.0 1,929.6 n.a.
Outgoing 1,895.0 2,050.0 2,575.0
Surplus {Deficit) (320.0) (120.4) n.a.
Total Volume 3,470.0 3,979.6 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends March 31.
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COUNTRY TRAFFIC STATISTICS

Jordan

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions)

1. SaudiArabia ..................... 24.2
2 Egypt ..o 18.3
3. Palestinian Authority .............. 15.5
4. United Arab Emirates .............. 134
B Syra........ i 1.4
6. Irag ............oiiiiiiat 10.7
7. dsrael ..ooovieiiiii e 10.0
8. UnitedStates ..................... 9.6
9. Kuwait ............. ..ol 6.5
10. Lebamon ......................... 5.5
11, United Kingdom ................... 5.2
122 Qatar ..........ccoeiviienenant, 35
13. Germany ...............cciuienn. 34
14, France ........coiiiiiieninann.. 23
15, HMaly oot 1.9
16. Oman .........ccooviiiiininann.. 1.6
17. Bahrain .......................... 1.6
18. Yemen ..................coLl. 1.6
19. Canada .......................... 14
20 Turkey ..., 1.2
Others ........coiiiiiiieinnant 21.6
TOTAL 170.6

NATIONAL TRAFFIC-BALANCE

Minutes 1998 1999 2000
Incoming 176.9 191.5 2141
Outgoing 122.6 145.6 170.6
Surplus (Deficit) 54.4 45.9 435
Total Volume 299.5 337.2 384.7

Note: Data are in miilions of minutes of outgoing public switched telecommunications traffic.

© TELEGEGGRAPHY, INC. 2001 TELEGEOGRAPHY 2002 151



COUNTRY TRAFFIC STATISTICS

Kazakhstan

LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

w ® N oo kW N

N = 2 e e emd e e e e e
S ® ®» N B @ R w N = O

Destination Minutes (thousands)
Russia ........ccovvviien.... 48,200.0
Uzbekistan ................... 13,300.0
Kyrgyzstan .................... 8,100.0
Ukraine ...........cooviiinenn 3,700.0
Germany ............c.ouvennn 3,041.0
Turkmenistan .................. 2,300.0
Tajikistan ................ ... 2,100.0
Azerbaijan .................... 1,631.0
Belarus ...............oo ... 1,544.0
Armenia .............cooieiane 700.0
Georgia .........coiiiieiiiin.l 600.0
China ...................ooit 598.0
Moldova ...............cocnl 300.0
France ..........cooiiiiiint, 294.0
India .........coii 2210
Canada ........................ 198.0
Australia ...............ooanl 58.0
Egypt ... .o 34.0
HongKong ...................... 21.0
Bahrain ...............ooia L 3.0

Others

TOTAL 105,365.0

Percent of Outgoing Traffic

7 2%
i 2.0%
i 1.5%
& 15%

S

R

0.7%
0.6%
0.6%

f 0.3%
| 0.3%
! 0.2%
+ 0.2%
:0.1%
P <0.1%
{ <0.1%

. 17%
& 35%

27 29%

"NATIONAL TRAFFIC BALANCE 7
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Minutes 1998 1999 2000
Incoming 137.5 149.8 183.1
Outgoing 118.9 104.5 105.4
Surplus (Deficit) 18.6 453 718
Total Volume 256.4 254.3 288.5

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands
of minutes of outgoing public switched telecommunications traffic.
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COUNTEY TRAFFIC STATISTICS

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Kenya

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom ................... a6 B L | 221%
2. United States ..................... 34 ¢
3 India..........ooiiii 1.9
4, SouthAfrica ...................... 1.6
B Germany ...t 0.9
6. Maly ......coviiriiii i 0.9 !
7. France ......ooovveiiiiiiienannn, 0.8
8. United Arab Emirates .............. 0.7
9. Netherlands ...................... 0.6
10. Canmada ...............cccovonaen 0.5
11. Switzerland ...l 0.5
12. Ethiopia ............ . ..ot 0.5
13. Japan.............ooiieea 0.3
14. Pakistan ......................... 0.3
15. Zimbabwe .......... .. ...l 0.3
16. Australia ......................... 0.3
17. Belgium ............ ...l 0.3
18. Somalia ........................l 0.3
19. Nigeria............ccviienvnnnn.. 0.2
20 Sweden ............c.iiiiiiiiiiin 0.2
Others .........coooiiiiiiiannns. 1.8
TOTAL 210
NAT !DN‘A'[’ TRAFFI c, BA LAN CE
Minutes 1998 1999 2000
Incoming 725 n.a. n.a.
Outgoing 29.2 n.a. 21.0
Surplus {Deficit) 43.3 n.a. n.a.
Total Volume - 1017 n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Korea, Rep.

LARGEST TELECOMMUNICATIONS ROUTES, 2000 -

Destination Minutes (millions) Percent of Outgoing Traffic
— s .

22.1%

—_

United States

Philippines . .....................
Australia ........................

Indonesia ...............ooo.L.

© ® N o o W N

12.  United Kingdom .................. 15.0
13. Pakistan.................... ... 14.0
14, Singapore .........covveiiinenann 14.0
15. Thailand............ccoiiniatt 1.0
24.1%

TOTAL 1,063.0

NATIONAL TRAFFIC BALANTE

Minutes 1998 1999 2000
Incoming 719.4 n.a. n.a.
Outgoing 907.7 898.0 1,063.0
Surplus (Deficit) (188.3) n.a. n.a.
Total Volume 1,627.1 n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICSE

Kuwait

LARGEST TELECOMMUNIGATIONS ROUTES; 1999

Destination Minutes (millions) Percent of Outgoing Traffic
T EGYPt oot 35.0 e 221%
2. SaudiArabia ..................... 18.6 = 11.8%
3 India............oil, 18.2 11.5%
4 Syria......oiiiiiiiii e 1.9
5. United Arab Emirates .............. 1.2
6. United States ..................... 9.3
7o dran ..o 1.0
8. Pakistan ............... ...l 6.9
9. UnitedKingdom ................... 6.5
10 Jordan ...............coiiieeal, 5.8
1. lebanon ......................... 52
12 Bahrain ................... ..., 4.2
13 Qatar .........cooveiiiiiniannt 1.8
14. Philippines ....................... 1.7
15. Canada ................ccvnna... 1.7
16. Bangladesh....................... 1.7
17. Srilanka ..................ll 1.3
1B, Oman .........ccoiiiiiiininn.., 1.2
19. France ...l 1.2
20, Germany ............cciiiiiiinn, 1.1
Others ..........coviiiiinnnn. 18.2
TOTAL 170.0

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 135.0 120.0 ‘ n.a.
Outgoing 1731 170.0 158.7
Surplus (Deficit) (38.1) (50.0) n.a.
Total Volume 308.1 290.0 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. 2000 route data are not
available.
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COUNTRY TRAFFIC STATISTICS

Kyrgyzstan

LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

© ©® N & ;o oW N

—
o

11.

Destination Minutes (thousands)

Tajikistan ....................... 591.0
Ukraine .........cooiviiiinnnn.. 464.0
Germany ................c.0..... 311.0
China...................oo.t 221.0
Belarus .............cooiiiitl, 194.0
Azerbaijan ...................... 166.0
Turkmenistan ................... 157.0
United Kingdom ................. 133.0
United Arab Emirates . ............. 70.0
Iran ... 47.0
India ... 46.0
France ..............ccoeeiiint 35.0
Belgium .................. ..., 30.0
Pakistan....................o... 25.0
Korea,Rep. ............ciiina.L. 24.0
Japan........ ... oo 23.0
Others ............ocvieiennnns, 800.0
TOTAL 23,1748

Percent

F
#

o

—

Bz

W

£
i

of Qutgoing Traffic

NATIONAL TRAFFIC BALANCE
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Minutes 1998 1999 2000
Incoming 30.1 n.a. 28.6
Outgoing 30.4 235 23.2
Surplus {Deficit) {0.3) n.a. 54
Total Volume 60.5 n.a. 51.8

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands

of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Latvia

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes {millions) Percent of Outgoing Traffic
1. RUSSIZ «ovviriireineininiiannn, 135 Eadllee 24.7%
2. Lithuania .......ccovviiiinninn.n. 6.5 1.8%
3. Estomia...............ciiiial 53
4. Germany ...........coeevene..... .39
5 Belarus ........... ..ot 3.7
6. Ukraing ............coviiiiiint. 35
7. United Kingdom ................... 2.1
8 Finland ............. ...l 1.8
9. Denmark....................ia 1.4
10. Sweden ...l 14
M. Poland ...........covvivniiiiint, 14
122 Norway .....coovvniienininnnn.d 0.8
13. Netherlands ...................... 0.7
14, France ...........c.ccovviiiiieiaen, 0.7
15. Maly ... 0.7
16.  United States ..................... 0.6
17. Switzerland ....................... 0.6
18. Belgium ............ ... ...l 0.5
19. Austria ..........ccovvivniiiinnnnn., 04 = 0.8%
20. dsrael ... 03 & 0.6%
Others ........cooviviivivnnonnnn. 5.0 9.1%
TOTAL 54.8
NATIONAL TRAFFIC BALANCE
Minutes 1998 1999 2000
Incoming 87.2 90.0 90.1
Outgoing 55.4 55.6 54.8
Surplus (Deficit) 31.8 344 353
Total Volume 142.5 145.6 144.9

© TELEGEOGRAPHY, INC. 2001

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Luxembourg

LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

© o N @ g B~ W N

—
o

Destination Minutes (millions}) Percent of Outgoing Traffic
France ..., 90.0 ‘
Belgium ......................... 85.0

Germany ............cceveenennnns 85.0

Portugal .............c..cooeit, 23.0

United Kingdom .................. 19.0

ftaly ..o 18.0

Netherlands ..................... 13.0

Switzerland ................... .. 1.0

United States ..................... 7.0

Spain ... 6.0

Others ... 24.0

TOTAL 381.0

23.6%
22.3%
- 23%

NATIONAL TRAFFIC BALANCE ..
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Minutes 1998 1999 2000
Incoming 242.6 n.a. n.a.
Outgoing 293.8 3191 381.0
Surplus (Deficit) (51.2) n.a. n.a.
Total Volume 536.4 n.a. n.a.

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

-LARGEST TELECO MMUNICATIONS BROUTES, 2000

-_

© ® N e oo e N

- e 3 3 a3 o o
©W @ NS~ 2O

Destination Minutes (millions)
China ...........c.oiiiiiats 58.7
HongKong ...................... 57.4
Taiwan ...........c.oiiiiiinn. 9.9
United States ..................... 6.1
Canada .............ccovvvninn, 3.3
Portugal .........ccvviiiiiennt... 3.0
United Kingdom ................... 29
Philippines ..., 25
Australia .............ociiienn 2.4
Thailand ...................o. L 1.2
Singapore ...l 0.7
dJapan.......... i 05
Malaysia .................ccoo.ls. 0.4
Korea,Rep. ........cooivvinininnt, 0.4
Vietnam ..........cooviiiniiin. 0.4
France ...t 03
New Zealand ..................... 0.2
Indenesia ........................ 0.2
Cambodia ........................ 0.1
Others ...........cccciiiivvinnnn., 1.6
TOTAL 1521

: 0.2%
{0.1%
[ 0.1%
C0.1%

71.1%

‘NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 95.1 97.7 ) 103.2
Outgoing 125.2 132.8 152.1
Surplus (Deficit) (30.2) (35.1) (48.9)
Total Volume 220.3 230.5 255.2

© TELEGEOGRAPHY, INC. 2001

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Macedonia

LARGEST .TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic

1. Yugoslavia ....................... 18.8
2. Germany ..........iiiiiiiin i 8.4
3. Greece......ocviiiiiiiiiiiiiiaan 5.0
4 Bulgaria............ooiiiiiiiie. 4.8
5. Switzerland ................ ... ... 4.5
6. Maly .....covvviniiii 38
7. Turkey ..o 3.0
8 Croatia .............cvieviiiinnt, 25
9. UnitedStates ..................... 23
10. Slovenia ..........ccoeiieiiann. 2.3
11.  United Kingdom ................... 1.9
12 AuStria ...ooovviiiiniiiiii i 1.9
13. France .........coviviiiiinnt. 1.4
14. Albania ...........ciciiiiiiinn. 1.1
15. Bosnia-Herzegovina ............... 0.9
16. Australia .............c..oooinann 0.9
17. Belgium ...l 0.8
18. Hungary......................ll 0.6
19. Netherlands ...................... 0.5
20. Sweden ............iiiiiiiiiin. 0.5

Others ... iiieinnnn, 75

TOTAL 713.2

25.7%

NATIONAL TRAFFIC BALANGE

Minutes 1998 1999 2000
Incoming 91.7 152.5 166.4
Outgoing 311 82.3 73.2
Surplus (Deficit) 54.6 70.3 93.2
Total Volume 128.9 234.8 239.6

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data for 1998 exclude an
estimated 20 million minutes of traffic to Yugoslavia.
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COUNTRY TRAFFIC STATISTICS

“LARGEST TELECOMMUNICATIONS ROUTES, FY:2000/01

—_

0 N e O s W N

N = = = a3 =3 a3 a3 e =3 ea
S ® » N o pm s w P~ ©

Malaysia

Destination Minutes (millions) Percent of Qutgoing Traffic
SiNQapore .........oeviiinianns 4400 . . - 49.2%

Indonesia ....................... 92.0

Taiwan ...........coiiiiiiii
Philippines

Bangladesh ....................... 8.5
Germany ..........coviiiiiannnn.. 6.5
France ...t 5.8
Korea,Rep. .....cvvvvvvninnannl. 53
Brunei ...... ... .. ool 26
Canada ............... ... ...l 2.5
SaudiArabia ...................... 1.2
Myanmar......................... 1.1
Others .....ovvveviiiinnnnene., 51.5
TOTAL . 895.0

NATIONAL TRAFFIC BALANCE SRE \
Minutes FY 1998/99 FY 1999/00 FY 2000/01

Incoming : n.a. n.a. n.a.
Outgoing 685.0 690.0 895.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends March 31.
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COUNTRY TRAFFIC STATISTICS

Malta

LARGEST TELECOMMUNICATIONS ROUTES, 2000 .

—_

W ® N RN

N = = o a3 o a3 A o -
© ©® ® N P E W NdN 2O

Destination Minutes (millions})
United Kingdom .................. 13.0
Maly .....ccociiviiiii 6.6
Germany ......coveeeiiennnnnannns 39
France .............. .ol 1.9
Libya ..o 17
Netherlands ...................... 1.6
United States ..................... 1.3
Australia......................... 1.2
Switzerland ...................... 1.0
Russia ..........coooiiiil, 08
Belgium ................ ... 0.8
Sweden ... 0.6
Austria ..............ovviiinnt, 0.6
Spain ... 0.6
Ireland ....... ... i 0.5
Canada .................... ... 0.5
Turkey ... 05
Greece .........cooiiiiiiiiian 0.4
Tunisia ... 0.4
Norway ...............ccciine.. 0.3
Others ........ccovveviiiiivinnnn, 5.0
TOTAL 43.0

oo

Percent of Outgoing Traffic

S

NATIONAL TRAFFIC BALANCE

162

Minutes 1998 1999 2000
Incoming 434 50.2 n.a.
Outgoing 373 39.0 43.0
Surplus (Deficit) 6.1 11.2 n.a.
Total Volume 80.7 89.2 n.a.

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Mauritius

LARGEST TELECOMMUNICATIONS '1\!\‘01\1‘1’5&8. FY ‘20001‘\0\1" '

Destination Minutes (millions) Percent of Outgoing Traffic
1. France ..........oooveiiiiiiiinnn. 71 o . .
2. United Kingdom ................... 5.3
3. Réunion ...l 36
4. SouthAfrica ...................... 3.0
5 India......... ... 25
6. Maly ...... ... .. it 1.2
7. Australia ...................l 1.1
8 Germany...................oeonn. 1.0
9. Madagascar ..................... 0.9
10. China .......c.coiviiiiii i 0.9
1. Switzerland ....................... 0.7
12, United States ..................... 0.5
13. HongKong ....................... 0.5
14. Seychelles ....................... 0.5
15. Singapore ..........ccoveiinenaeld 0.5
16. Belgium ............. ... .. ... 0.5
17. Canada ............ccooivinnnnn. 0.3
18. Spain ... 0.3
19. Taiwan................ccciiennd 0.2
20. Malaysia ..............coeien 02 | 06%

Others ...t 4.1

TOTAL 35.1

20.1%

11.7%

NATIONAL TRAFFIC BALANCE

Minutes FY 1998/99 FY 1999/00 FY 2000/01
Incoming 395 433 49.0
Outgoing 29.7 31.4 35.1
Surplus (Deficit) 9.8 11.9 139
Total Volume 69.2 74.7 84.0

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends June 30.
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COUNTRY TRAFFIC STATISTICS

Mexico

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States .................. 1,569.0 3.3%
2 Canmada .........c..coveviiiinnnn 23.0
3. Spain ... 19.0
4, Cuba..................lll 13.0
5. Guatemala....................... 130 i 0.7%
6. Colombia ........................ 120  0.6%
7. France .......coiiiiiiiiiiian.. 1.0 {06%
8. AMGenting ....................... 100 ; 05%
9. Germany.........coeeiiiiiiiiannn 90 ' 05%
10. United Kingdom ................... 90 : 05%
Others - 10.4%
TOTAL 1,883.0
B’&ATLO NAL TRAFFIC BALANCE ’ '
Minutes 1998 1999 2000
Incoming 3,060.0 4,007.5 5,896.0
Outgoing 1,310.0 1,563.0 1,883.0
Surplus (Deficit) 1,750.0 2,444 5 4,013.0
Total Volume 4,370.0 5,570.5 7,779.0

164

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Moldova

LARGEST TELEC QM'M UN i\c\A‘{\l\n NS ROUTES, 2000

Destination Minutes {(millions) Percent of Outgoing Traffic
(T 147 & e 29.0%
2 Ukraine ........cviiiiiiniiiens 12.7
3. Romania ..................iol 1.2
4. Haly ... 26
5. Turkey ....... ..ot 20
6. Germany .............ceiiiiiinnnn 19
7. Belarus .........ciiiiiiiiii e 1.4
8 Greece ..........oiiiiiiiiiiinn, 0.9
9. Portugal ................ieiltn 0.9
10. France .........cciiiniiiiiinand 0.5
11.  United States ..................... 0.5
12 Bulgaria............oovevuvev . 0.5
13, Israel ...t 0.4
14. Poland ...............ccooiald 0.4
15. Spain ... 0.4
16. Czech Republic .................... 04
17. Hungary.........coooiiiiienannsd 0.3
18. United Kingdom ................... 0.3
19. Cyprus ......oviiviiiinniaenannd 0.2
20, Belgium ...........coviniiannnnn 0.2 § 04%
Others ........covevvneiinninnnnn. 25 4.8%
TOTAL 508
NATFONAL TBAFF!C BALANLE \ \ P '
Minutes 1998 1999 2000
Incoming 90.3 101.1 120.8
Outgoing 55.8 49.0 50.8
Surplus (Deficit) 34.4 52.1 70.1
Total Volume 146.1 150.1 171.6

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Morocco

LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

0w 0 N S o e w N

—
o

Destination Minutes (millions)
France ...........ccovviiiinnns, 100.0
Spain ... 22.0
United Kingdom .................. 19.0
faly ... 18.0
Germany ............ciiiiiiinnn. 10.0
United States .................... 10.0
Belgium ................... ... ... 10.0
Netherlands ...................... 9.0
Saudi Arabia .................. ... 9.0
Canada .................coviuenn 5.0
Others ......ccooiiiiiiinnnns 33.0
TOTAL 2450

Percent of Outgoi

ng Traffic

NATIONAL TRAFFIC-BALANCE

166

1998

2000

Minutes 1999

Incoming 460.0 n.a. n.a.
Outgoing 181.0 2195 245.0
Surplus {Deficit) 279.0 n.a. n.a.
Total Volume 641.0 n.a. n.a.

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Namibia

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. South Africa ..................... 496
2 Germany ..........coiiiiiiiiens 20 & 3.4%
3. United Kingdom ................... 09 I 15%
4, Botswana ..............coeeinnnnn. 0.8 § 1.4%
5. Zimbabwe ............c.oiiiininn. 08 ¢ 1.3%
6. United States ..................... 06 1§ 1.0%
7. Angola ... ..o 06 § 0.9%
8. Zambia .............eiiiiiiii.nn. 05 i 08%
8. SPAIN .t 04 |07%
10 Ghana ...........oovvvenieinnnnns 04 | 06% \
1. France ........ovveeneiiniennns 02 | 04%
120 Portugal...........covevueennnnns 0.2 |03%
13 China .........coieviiinieeinnn.. 02 {03%
14, RUSSIA .....oovviiiiniiininen.d 0.2 i 03%
15, M@ oot 0.2 |03%
16. Nethertands ...................... 0.2 :0.3%
17. Switzerland ................ ool 0.2 :03%
18. Austria .........occveviiviininnnns 0.1 02%
19. Australia ..................cennn 01 1 02%
20, Nigeria..........coevvieeeeninnnn. 0.1 :0.2%
Others .........coeevveeeeinnnnnn. 06 1.0%
TOTAL 60.2
NATIONAL TRAFFIC BALANCE -
Minutes 1998 1999 2000
Incoming 453 51.2 50.7
Outgoing 61.9 61.2 60.2
Surplus (Deficit) (16.6) (10.0) {9.5)
Total Volume 107.2 1124 110.8

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Netherlands

LARGEST TELECOMMUNICATIONS ROUTES, 2000 -

—_

@w @ N @ g oW
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Destination

Germany ...................... 500.0
Belgium ....... ... ...l 400.0
United Kingdom ................. 300.0
France .........cciiiiiiiiiinn, 180.0
United States ................... 160.0
Italy ....ooiiii 80.0
Spain ... 76.0
Switzerland ..................... 75.0
Turkey . ..o 62.0
Canada ......................... 60.0
Sweden ...l 40.0
Morocco ... 36.0
Poland .................ccooitt 35.0
Austria ..........coieiiiiennnny 30.0
Denmark ..........c..ooiiiit 30.0
Greece ..ot 30.0
Portugal ..........ccoiiinn, 27.0
Australia ........................ 22.0
reland ...t 18.0
Norway .......ccovviiiieninnnnn. 18.0

TOTAL 2,830.0

Minutes (millions} Percent of Outgoing Traffic

23.0%

NATIONAL TRAFFIC BALANCE =

168

Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 1,885.0 2,380.0 2,830.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

New Zealand

~-LARGEST TELECOMMUNICATIONS ROUTES, FY 2000/01

Destination Minutes (millions) Percent of Outgoing Traffic

—_

© ®@ N o o e N
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TOTAL 950.0

NATIONAL TRAFFIC BALANCE

Minutes FY 1998/99 FY 1999/00 FY 2000/01
Incoming n.a. n.a. n.a.
Outgoing 610.0 815.0 950.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends June 30.
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COUNTRY TRAFFIC STATISTICS

Norway

LARGEST TELECOMMUNICATIONS ROUTES, 2000 -

Destination Minutes (millions)

—_
w
=
[a:]
a.
[a:]
3

Denmark .................. .ol
United Kingdom ..................
United States ....................

©w L N O ;e wN
G
[4°]
=1
3
o
3
~

—
o
=3
(=5

<

TOTAL

nt of Outgoing Traffic

© 26.0%

18.6%

‘NATIONA\I_ TRAFFIC BALANCE

Minutes

2000

Incoming

n.a.

Outgoing

770.0

Surplus (Deficit)

n.a.

Total Volume

n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Oman

L\ARSGEST TELECOMMUN!G’AT;QNS R\‘OUT‘ES. 1\99‘.‘3\ o " R
Destination Minutes (millions)
o Indig........cooovviiiiiiin., 30.3
2. United Arab Emirates .............. 274
3. Pakistan .....................eel 6.5
4, United Kingdom ................... 5.8
5. Eagypt ..o 4.1
6. SaudiArabia ...................... 2.8
7. Bangladesh....................... 2.7
8 Bahrain................... ..l 24
9. United States ..................... 22
10. Jordan ............ccoviiiiiiiennn. 1.7
11. Srilanka ..........ccoooiiiiiinn, 15
120 Kuwait ..o 1.5
13.  Philippines .........ccciiiiiiinn, 1.4
14, Qatar .........coovviiiiiiiiinn.., 1.4
15. Tanzania ............c.coviiivnens 1.1
16. South Africa ...................... 1.0
17 Sudan ..., 0.9
18. Germany .............cevvvninnnnns 08 % 0.7%
19, FranCe .........ooiviivvnenianaenss 08 7 0.7%
20. Netherlands ...................... 06 & 05%
Others .....o.eiriieiiniieenens 43 37%
TOTAL 101.3

NATIONAL TRAFFIC BALANCE
Minutes 1998 1999 2000

Incoming n.1 834 n.a.
Outgoing 90.0 101.3 116.8
Surplus (Deficit) (18.3) (17.9) n.a.
Total Valume 161.8 184.7 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. 2000 route data are not
available. Data exclude some cross-border traffic to the United Arab Emirates.
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COUNTRY TRAFFIC STATISTICS

Pakistan

LARGEST TfEE'LfEDGMMGN%‘L‘-ATIOINS'B{JU‘TE«S, FY 2000/01

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom .................. 191 & . ' 19.3%
2. United Arab Emirates .............. 14.4
3. SaudiArabia ..................... Nn.2
4. United States .................... 10.7
5 Camada .............. ... .. .l 1.7
6. HMaly ... 35
7. dran o 3.4
8 Germany.............ociiiiiian.. 25
9. Kuwait .............coiiit 21
10. France ...........ccoviiiiiiinn, 19
11. Singapore ..............ciiieenn. 1.9
12 India......coovviiiii 1.8
18, dapan........cooiiiiiiiiiiainn. 1.6
14. Bangladesh....................... 1.5
15, 0Oman ... 1.3
16. China .............coiiiiiiiin 1.2
17. HongKong ....................... 1.2
18. Australia ......................... 1.2
19. Turkey ....cooiviiieiiiiiiiia, 1.1
20, Qatar .........oiiiiiiiiiiee 1.1
Others ......oovvviieiiininennn. 8.4 8.5%
TOTAL 98.6
NATIONAL TRAFFIC BALANGE -
Minutes FY 1998/99 FY 1999/00 FY 2000/01
Incoming 640.4 644.9 896.1
Outgoing 815 75.1 98.6
Surplus {Deficit) 552.9 569.8 797.4
Total Volume 721.9 720.0 994.7

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data exclude some cross-
border traffic to India. Fiscal year ends June 30.
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COUNTRY TRAFFIC STATISTICS

Palestlman Authorlty

LARGEST TELECOMMUNICATIONS BOUTES 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. Jordan ............c..iiilt 19.5
2. United States ..................... 5.1
30 Egypt ..o 35
4. SaudiArabia ...................... 28
5. United Arab Emirates ............... 1.8
6. Germany ..............coiiiinnn. 1.2
7. United Kingdom ................... 1.0
8 Maly............ ... ..ol 0.7
9. Syria ..ot 0.6
10. France ..........ccovivviiiininn., 0.6
1. Ukraine ...............coovienant. 0.5 1.1%
12 Turkey oo 05 & 1.0%
13. Lebanon ...............cooeenn.. 04 I 09%
14. Canada .............o.ooeieinens, 04 7 09%
15, KUwait ....oovoeiieiiii s 04 £ 09%
18, Qatar ...........eeiieiiiiiaanns. 04 % 08%
17. RUSSIE ...eviiniiiiieieieins 03 % 0.7%
18. SPaiN ...outitiie e 03 107%
19. Morocco .......coovevvnenennnen. 03 §07%
20 Irag ... 03 * 0.6%
Others .........coovevevennnnnnnn. 5.1 '
TOTAL 456
NATIONAL TRAFFIC BALANCE -~ 7 o . . oo°
Minutes 1998 1999 2000
Incoming 16.6 n.a. 37.2
Outgoing 216 349 45,6
Surplus (Deficit) (11.0) n.a. (8.4)
Total Volume 4.3 n.a. 82.8
:\lote: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data exclude traffic with
srael.
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COUNTRY TRAFFIC STATISTICS

Panama

LARGEST TELECOMMUNICAT]0 NS ROUTES, ;le\(\!ﬂ

—

© @ N o g s N

N — — — — o s a2 s
S ©® © N o g B w N = O

Destination Minutes {millions)
United States .................... 15.6
Colombia ................ovuetnt, 6.0
CostaRica..................c..0ts 4.0
Mexico ... 25
Guatemala........................ 1.3
Dominican Republic ................ 13
Venezuela ...................ocl 1.2
Spain ... 1.1
Nicaragua ....................... 1.1
EfSalvador ..................il 0.9
Peru ......oovviiiii e 0.8
Cuba ... 0.7
Brazil ...t 0.7
Honduras..............ccovvvnet, 0.7
Chile ......cooiii 0.6
Camada .............ccvvivininnn, 0.6
Ecuador ............ ..o, 0.5
United Kingdom ................... 0.5
France ........cooveiiiiininnnn., 0.3
dJapan..........ooiieee, 0.2
Others .........ovviviieineinnnnn 1.4
TOTAL 51.9

Percent of Outgoing Traffic

i“a 1.0%

s RS Y
o

5%?%

21.9%

NATIONAL TRAFFIC BALANCE

174

Minutes 1998 1999 2000
incoming 95.5 96.2 1M.7
Outgoing 50.0 53.6 51.9
Surplus (Deficit) 455 42.6 59.7
Total Volume 145.5 149.8 163.6

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Paraguay

LARGEST TELECOMMUNICATIONS ROUTES; 2000

Destination Minutes {millions)

1. Argentina ..................coo0. 120
2 Brazil ... 9.2
3. United States ..................... 34
4, Uruguay.......coviiiiineean.. 1.4
5. Chile.....oooeiiiiiia 1.2
6. Spain ........ ... i 0.6
7. Germany ... 0.5
8 Bolivia...................l 05
9. Taiwan ..........coiiiiiiiiaeenn. 04
10 Peru....ooovvviiiiniiiiaaa 0.4
1M Haly ... 0.3
122 MexXico ......ooviviiiiiniad 0.3
13. China ...l 0.2
14, dapan...........coiiiiiiiinalld 0.2
15. France ... 0.2
16. Korea,Rep. ...............oooll.. 0.2
17. Canada .............ccoovviin.nd 0.2
18. Colombia ................c.ooiatl 0.2
19. Switzerland ............. ...l 0.1
20. Lebanon ............. ...l 0.0
Others ........oovviieinvniaane.. 17
TOTAL 333

'NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 57.4 548 4 7.6
Outgoing 378 34.7 33.3
Surplus (Deficit) 19.6 20.1 38.4
Total Volume 95.2 89.5 104.9

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Peru

LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

©® ® N @ oo AW N

=
e

Destination Minutes (millions)
United States ...................s 32.0
Chile ......coovieiiiiiii i, 7.3
Argentina ...........ciiiiiiiinen. 6.6
Spain .. e 6.3
Colombia ........covvvvviiinenn, 5.7

Brazil .........cooevii 3.1
Mexico .........ciiiiiiiiiiint 3.0
Venezuela .............cooiiiannn 26
faly ... 25
dJapan.......oiiii 23
Ecuador ..............oiiiiiann. 2.3
Bolivia ...........cooiiiiiill 2.2
Canada ..........ccoiiviiiiinnnn. 1.5
Germany .........cocevuiiniinninnn 1.4
United Kingdom ................... 1.2
France ...........cooiiiiiinn, 1.0
Switzerland ................... ..., 0.8
China ...l 0.8
Pamama ............... oLl 0.7
CostaRica...........oovvvnnnnnn.. 0.5
Others .........coiiiiiiiiiininn. 2.8
TOTAL 86.5

Percent of

2 06%

Outgoing Traffic

A

‘NATIONAL TRAFFIC BALANCE

176

Minutes FY 1998/99 1999 2000
incoming 272.6 299.6 317.7
Outgoing 90.3 88.9 86.5
Surplus (Deficit) 182.3 210.6 231.3
Total Volume 363.0 388.5 404.2

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Philippines

LARGEST T.ELEEI}‘MMQ=N¥GATIDl\!ﬁS"?RQUTfE::sE,.;.:FY;20’0!}/0-1‘;‘;\\ et

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States .................... 650 7 - _ 23.8%
2. Japan.........iiiiiii 45.0
3. SaudiArabia ..................... 35.0
4. HongKong ...................... 20.0
5 Canada ................c..o...n. 15.0
6. Singapore ....................... 15.0
7. Taiwan..............ciiiienn 15.0
8 Australia........................ 11.0
9. Malaysia ........................ 6.0
10. Korea,Rep. .........ccoviiiiia... 5.0
Others ..........c.cviiiinin.s. 41.0
TOTAL 273.0
NATIONAL TRAFFIC BALANCE 7 I
Minutes FY 1998/99 FY 1999/00 FY 2000/01
Incoming n.a. n.a. n.a.
Outgoing 262.0 230.8 273.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends March 31.
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COUNTRY TBAFFIC STATISTICS

Poland

LARGEST TELECOMMUNICATIONS ROUTES, 2000 . -

Destination Minutes (millions) Percent of Qutgoing Traffic

—_

Germany .................ilenn.

United Kingdom

France ....cooviiiiiiiiii s 40.0 . 59%
.................... 300 U 44%

Ukraine ........cooveviinnennnnn.

W 00 N o B W N
c
=]
=3
(]
=8
w
-+
o
—
]
7]

Sweden .............cil,

—
o

Czech Republic
Others .........ooevieeeinnnnnns 0 i : 20.4%

TOTAL 675.8

‘NATIONAL TRAFFIC BALANGE e
Minutes 1998 1999 2000

Incoming 1,144.2 n.a. n.a.
Outgoing 602.4 624.0 675.8
Surplus (Deficit) 541.8 n.a. n.a.
Total Volume 1,746.6 n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTREY TRAFFIC STATISTICS

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Portugal

Destination Minutes (millions) Percent of Outgoing Traffic
1. France ......ooeveeenunennnen.s 125.0 . : e  17.4%
2 8pain ... 120.0 ¢ 16.7%
3. United Kingdom .................. 75.0
4, Germany ............eiiiiinia.ns 65.0
5 Brazil ....... ...l 55.0
6. Switzerland ...................... 35.0
7. United States .................... 28.0
8 Maly..............ooiiiiil 240
9. Netherlands ..................... 23.0
10. Belgium ...t 17.0
1. Angola ............ccooviiiinnn 17.0
122 Capada ................c..vnnenn, 13.0
13. CapeVerde ...................... 12.0
14. Guinea-Bissau .................... 85
15. Luxembourg ...................... 7.0
16. South Africa ..............c....... 6.0
17. Sweden .............cooovniinnn. 6.0
18. Venezuela ........................ 6.0
19. Mozambique ...................... 5.5
20. Ireland ............c.iiiiiintn. 4.0
Others ......coooviiiiiiiiinan, 68.0 9.4%
TOTAL 7200
NATIONAL TRAFFIC BALANCGE
Minutes 1998 1999 2000
Incoming 713.8 7533 n.a.
Outgoing 462.8 532.8 720.0
Surplus (Deficit) 250.9 220.5 n.a.
Total Volume 1,176.6 1,286.0 n.a.

© TELEGEOGRAPHY, INC. 2001

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. 1999 data are for Portugal
Telecom only and may exclude some cross-border traffic to Spain.
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COUNTRY TRAFFIC STATISTICS

Qatar

'LARGEST TELECOMMUNICATIONS ROUTES, 2000 °

Destination Minutes (millions)
1. United Arab Emirates .............. 23.7
2 dndia......cooiiiiiiiii 218
3. SaudiArabia ..................... 12.8
4. Egypt ..ot 10.3
5. Bahrain ..............ooiall 9.9
6. Pakistan ............... ... ... 6.1
7. dordan ... 4.3
8 Kuwait ........... ...l 39
9 Sudan .............oiiiiiil, 35
10. Philippines ............ ... . ... 22
11. Lebanen ......................... 22
12. Bangladesh....................... 2.1
130 bran .o 21
14, Oman ......cooiiiniiiiinin., 2.0
18. Srilanka ............ooieL 1.9
16. Syria ...t 1.7
17.  United Kingdom ................... 1.5
18, Yemen ...............oioiiiiiinns 13 L 09%
19.  United States ..................... 09 i 06%
20. MOrocCo ....ovvvieiineiainia 0.8 0.5%
Others ....oonveeineineireanaans, 287 &
TOTAL 143.0

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 700 84.0 955
Outgoing 1125 128.5 143.0
Surplus (Deficit) (42.5) (44.5) (41.5)
Total Volume 182.5 2125 238.6

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Russia

‘LARGEST TELECOMMUNICATIONS ROUTES, 2000

—_

© e N & g AW N

RN
O

13.

Destination Minutes {millions} Percent of Outgoing Traffic

Belarus ..........ccoiiiiiinn, 110.7
Azerbaijan ............... oo 49.5
Kazakhstan ...................... 414
Moldova .........cccvniinanL. 42.5
Germany ..........ccoiiiiiiiiia. 40.0
Uzbekistan....................... 31.9

Kyrgyzstan....................... 14.0
Lithvania ........................ 12.9

United Kingdom ................... 8.6
Estonia...........coooiiiieia 8.5
Poland ................ooiill 1.7
China ..........ccooiiiiiiiianL, 7.1
Spain ...l 6.7
Others .......ccoviiiiiiiinnne. 232.6

TOTAL 94490

‘NATIONAL TRAFFIC BALANCE

© TELEGEOGRAPHY, INC 2001

Minutes 1998 1999 2000
Incoming 1,029.8 929.3 ' n.a.
Outgoing 1,038.3 928.2 944.0
Surplus (Deficit) (8.5) 1.1 n.a.
Total Volume 2,068.1 1,851.5 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data are for Rostelecom

only.
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COUNTRY TRAFFIC STATISTICS

Rwanda

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (thousands}

—_

W e N e AW N

United Kingdom ................. 144.0
Netherlands .................... 140.0

-
1=

1.

20. Nigeria............cccoiiiaaa.. 9.0
Others

TOTAL 5,246.0

Percent of Outgoing Traffic

NATIONAL TRAFFIC BALANCE -

1999 2000

Minutes

Incoming n.a. n.a.
Outgoing 47 5.2
Surplus (Deficit) n.a. n.a.
Total Volume n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands

of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Saudi Arabia

LARGEST TELE(&OMMUN{G')@QNS‘ ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
T EQYPt oot iiieeanes, 1870 & v . 15.6%
20 Indid .. 166.0
3. Pakistan........................ 155.0 13.0%
4 Sudan ..........ciieiiieead 69.0
5. United Arab Emirates .............. 59.0
6. Philippines....................... 52.0
1. Syria...oooiii i e 52.0
8. Yemen....................ol 48.5
9. Bahrain...................... .. 43.0
10. Bangladesh ...................... 41.0
1. Kuwait ...........co ol 35.0
12. United States .................... 320
13. Jordan .................ooal 31.0
14.  United Kingdom .................. 2.8
15. Llebanon............... ...l 24.4
16. Morocco .......ovvviiiineinnenn 214
17. Qatar ......covvieviiiinniannnt, 13.0
18. Turkey ......covviiiiiiiiinnt. 13.0
19. France .........ccovinvinninennt. 10.6
20, Germany ...............iiiiianand 6.2
Others ...........ccoovieiiiennt, 105.0
TOTAL 1,194.9
NATIONAL TRAFFIC BAi‘A‘N’QE-'
Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 9326 1,060.0 1,194.9
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Singapore

LARGEST TELECOMMUNICATIONS ROUTES, FY-2000/01

—_

© 0 N o o how N

-
o

Destination

TOTAL

Malaysia ...........ccvvnn...
HongKong......................
United States ....................

Indonesia .......coeviiiviinennn.

Minutes (millions) Percent of Outgoing Traffic

2ot
Bz

1,515.0

e

BT 300%

NATIONAL TRAFFIC BALANCE

184

Minutes FY 1998/99 FY 1999/00 FY 2000/01
Incoming n.a. n.a. n.a.
Outgoing 1,235.0 1,350.0 1,515.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends March 31.
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COUNTRY TRAFFIC STATISTICS

Slovak Republic

LARGEST TELECOMMUNICATIONS ROUTES 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. CzechRepublic................... 65.0
2. Germany ..........ceiiiiiiienann 20.5
3. Austria.........oiiiiiiii e, 14.1
4, Hungary............cciiiiiiieennd 8.6
L | - 6.9
6. United Kingdom ................... 6.0
7. Paland ... 5.9
8 Fance ..., 34
9. UnitedStates ..................... 34
10. Ukraine .............cooiiintt 3.2
1. Switzerland ....................... 3.2
12 Netherlands ...................... 22
13 Russia ... 19
14, Spain .oovii i e 1.7
15. Belgium ........ ... ... ... 1.6
16. Croatia..........covvevuiinnnnne., 15
17. Yugoslavia ...........c..c.connnn.. 1.0
18. Canada .............coovvnivnnt. 0.8
19. Greece......ovvvvienvneninrnnnnn 0.8
20. Sweden ...........oiiiiiiiiien.n, 08 [ 0.5%
Others .......ccoviiinviennnt, 101 & 6.2%
TOTAL 162.7
"NATIONAL TRAFFIC B AL}Hﬂ CE -
Minutes 1998 1999 2000
Incoming 186.4 208.7 233.1
Outgoing 151.8 162.8 162.7
Surplus (Deficit) 34.6 459 70.4
Total Volume 338.1 371.5 395.7

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC S?&?EST!ES

South Africa

LARGEST TELECOMMUNICATIONS ROUTES, 2000,

—_

® @ N @ e P W N

-
o

1.

Destination Minutes (millions)
United Kingdom ................. 100.0
Zimbabwe ............. .. ...l 38.8
United States .................... 35.0
Namibia ..............oooiia L 35.0
Botswana ...................ll. 21.6
Mozambigque .................... 27.0
Germany ........eeviienianninns 18.4
Swaziland ....................... 17.6
Australia ........................ 17.5
Lesotho ........covvvivininnnnnnn, 12.8
Zambia.............. . el 9.3
Netherlands ...................... 8.9
France .........covvviiviiinin. 8.4
Malawi ............ccoiiiiint, 1.7
India........covovviiiiiiiiiiia... 6.9
Canada ..............cccvvvivnnns 6.7
Portugal ..........ccoiiiint 6.5
taly .....covvii 5.7

Switzerland ............ .. ..., 5.4
Israel ... 4.4
Others .......coviiiiennnnnns 95.0

TOTAL 4946

fz

W 14%

P 13%

Percent of Qutgoing Traffic

19.2%

NATIONAL TRAFFIC BALANCE"
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Minutes 1998 1999 2000
Incoming n.a. n.a. 700.0
Outgoing 405.0 461.1 494.6
Surplus (Deficit) n.a. n.a. 205.4
Total Volume n.a. n.a. 1,194.6

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgeing public switched telecommunications traffic.
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COUNTRY TRAFFC STATISTICS

LARGEST TELECOMMUNICATIONS ROUTES, 2000°

Destination Minutes (millions) Percent of Outgoing Traffic
1. Germany ..........cccevvivinnas 425.0
2. United Kingdom ................. 420.0
3 France ... 400.0
N - 170.0
5 Portugal ........................ 125.0
6. United States ................... 120.0
7. Switzerland ............ ...l 80.0
8. Belgium ............ .. ...l 75.0
9. Netherlands .....................

10. Morocco
Others ..........cooviinna..
TOTAL 2,570.0

Spain

"NATIONAL TRAFFIC BALANCE ' :
Minutes 1998 1999 2000

Incoming n.a. n.a. n.a.
Outgoing 1,675.0 1,935.0 2,570.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Sri Lanka

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions)
1. India.....ooooiiiiiiiiin 8.2 19.6%
2. United Kingdom ................... 49
3. Singapore ............iiiiiiiiann 21
4. United States ..................... 2.7
5. Japan..............iiiiieee.n 24
6. Australia ......................... 22
7. United Arab Emirates............... 19
8. Germany..............cvveninnnnn 1.6
9. SaudiArabia ..................... 1.6
10. HongKong .........oovvvvvnnnnnn. 1.6
1. Maidives ...................outt 1.4
12 Maly ... 1.1
13. Korea,Rep. ..........cocoviin... 11
14. Canada ................covvvnnnn. 0.9
15. Pakistan ......................... 0.8
16. France ...........cccoiiiinnnnn., 0.8
17. Kuwait .............ooiiiiat, 0.8
18. Malaysia .....................Lld 0.8
19. China ..........ccoiiiiiinn.at, 0.6
20. Thailand ............. ...l 0.6
Others ........ccoviiieinennnn.. 3.1
TOTAL 420
‘NATIONAL TRAFFIC BALANCE " )

Minutes 1998 1999 2000

Incoming 146.8 n.a. n.a.

Outgoing 393 45,5 42.0

Surplus (Deficit) 107.5 n.a. n.a.

Total Volume 186.1 n.a. n.a.

188
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Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFHC STATISTICS

Sudan

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. SaudiArabia ..................... 10.8 34.1%
2. United Arab Emirates ............... 34
B EQYPE o v 24
4. United States ..................... 1.6
5 UnitedKingdom ................... 1.5
6 Qatar ...........ccoiiiiiiiien 0.8
7. Jdordan ... 0.5
8. Germany......................... 0.4
9. Syria ........oiiiii e 0.4
10. China ....ooei 0.3
1. Eritrea ...........c..coill 0.3
12 India.....oooiieiiiiii il 0.3
13. Canada ............... ...l 0.3
14, France .........covvvinieininnnnnnd 0.3
15. Libya ... 0.3 .
16. Malaysia ..............covevvininnl 03 ¢ 08%
17 Haly oo 03 & 08%
18. Netherlands ...................... 03 7 08%
19 Lebamon ............cc..oeenn.. 02 % 08%
20. Switzerland .........oiiiiiiiinnnL. 02 % 07%
Others ..........ccoiiiiienL., 6.8 21.3%
TOTAL 318
‘NATIONAL TRAFFIC Bf\tiﬁ.ﬂﬁ‘ﬁ‘ - . ‘ .
Minutes 1998 1999 2000
Incoming 88.0 105.3 7 155.7
Outgoing 18.4 219 3.8
Surplus (Deficit) 69.6 833 ] 1239
Total Volume 106.4 127.2 187.6

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data exclude some cross-
border traffic to Chad.
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COUNTRY TRAFFIC STATISTICS

Swaziland

LARGEST TELECOMMUNICATIONS ROUTES, FY 2000/01 . -

Destination Minutes (thousands)
1. South Africa .................. 22,178.0
2. Mozambique ............. e 770.0
3.  United Kingdom ................. 361.0
4, Botswana ...................... 168.0
5. United States ................... 159.0
6. Zimbabwe ...................... 157.0
7. lesotho ................ ... ...
8 Zambia .............. ...l
9 Ghana............... ...l
10. Namibia ..................cccl
1.
12
13.
14,
15.
16.
17.
18.
19.

TOTAL 25,070.0

Traffic

~NATHONAL TRAFFIC BALANCE

1998

Minutes FY 1999/00 FY 2000/01
Incoming n.a. n.a. n.a.
Outgoing 28.4 293 25.1
Surplus {Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands
of minutes of outgoing public switched telecommunications traffic. Fiscal year ends March 31.
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COUNTRY TRAFFIC STATISTICS

Sweden

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic

=
o
2
o
~<

United Kingdom
United States ...................
Denmark .......................
Germany ..............coivninn.
Poland .............ooiiiiatl,

© oo N O ;o ow N

=]
(72}
g
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@
=
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>
a

TOTAL 1,640.0

16.8%

‘NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 1,230.0 1,365.0 1,640.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Switzerland

"LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. Germany .........eeveeeunnnnn.. 720.0 -
2. France ... 490.0
3. Haly ... 400.0
4. UnitedKingdom ................. 190.0
5 Austria.......................l. 145.0
6. UnitedStates ................... 135.0
7. Spain ... 110.0
8. Portugal ....................... 105.0
9. Netherlands ..................... 75.0
10. Yugoslavia ............ocoenvnn... 750 L 23%
Others 23.5%
TOTAL 3,195.0
NATI ONAL TRA FFIC BALANCE
Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 2,425.0 2,730.0 3,195.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFHC STATISTICS

Syria

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. Lebanon......................... 85 1 - - 27.5%
2. SaudiArabia ..................... 213 19.5%
3. United Arab Emirates . ............. 10.3
4 Jordan......................o.l. 8.5
5. Kuwait ............. ...l 6.6
6. UnitedStates ..................... 43
7. Egypt oo e 4.0
8. France .............. ...l 3.5
9. Irag ..o 28
10. Turkey ...oiinniniiiiiiie s 2.7
1. Germany ..........coiiiiiiinnnn. 2.3
12 Maly ... 2.0
13.  United Kingdom ................... 1.2
14. Canada ............ e 1.0
15. Russia ..........c..oiiiiiiinan 1.0
16. Qatar ................ciiin 1.0
17 Yemen ..........ociiiiiiiiiiiins 1.0
18. GreeCe...........covvieiniraenen. 0.9
19. Sudan ...l 0.9
20, Sweden ...................oe..ins 05 1 0.4%
Others ...........cociiiiinnn. 19.7
TOTAL 140.0
NATIONAL TRAFFIC BALANCE
Minutes 1998 1999 2000
Incoming n.a. 256.7 286.0
Outgoing 103.0 125.6 140.0
Surplus (Deficit) n.a. 1311 146.0
Total Volume n.a. 3823 426.0
Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Tailwan

LARGEST TELECOMMUNICATIONS ROUTES, 2000 -

—_

W ® N & o &~ w N

- 4 a
Eal S D e

Destination Minutes (millions)
China .......ccvviiiiiiian, 350.0
United States ................... 176.0
dJapan.........oiiiiiii e 89.0
HongKong ............... ... ... 80.0
Philippines ....................... 66.0
Thailand ..........cooeviiiiia.l. 58.0
Vietnam .......coovininninnnnn 39.0
Singapore ..., 320
Canada ............c.covvivunnnn. 320
Indonesia ..........ooiiiiian 31.0
Australia ........................ 21.0
Malaysia ...........coevviinnn... 18.0
United Kingdom .................. 14.0
Korea,Rep. ...t 14.0
Germany ......c.cciiiiiiiiiiainnnn 1.0
New Zealand ..................... 1.0
France ...........ooooiiiil, 1.0
Macau ...........coooiiiiiiinint 5.0
Netherlands ...................... 4.3
taly .o 4.0
Others .........covvvviinennnns. 101.7
TOTAL 1,160.0

8.8%

NATIONAL TRAFFIC BALANCE

194

Minutes 1998 1999 2000
Incoming 781.8 882.0 n.a.
Outgoing 862.0 949.3 1,160.0
Surplus (Deficit) (80.2) (67.3) n.a.
Total Volume 1,643.9 1,831.3 n.a.

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

mm |
Tajikistan
LARGEST T\EL\EI‘H}MM;U‘NIG‘AT!ONS, ROUTES, 2000 o S

Destination Minutes (thousands) Percent of Outgoing Traffic

A %

Russia

—
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Belarus

Armenia .............c.oaioln. 92 :01%

Georgia.........ooiviieiiinnann. 81 ©01%
10. Moldova ...........ccovvvnvnnnn.. 75 :01%
1. Azerbaijan........................ 13 | <0.1%

Others ;

TOTAL 6,765.3

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming n.a. n.a. 18.5
Outgoing 9.9 9.0 ' 6.8
Surplus (Deficit) n.a. n.a. 1.7
Total Volume n.a. n.a. 25.3

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands
of minutes of outgoing public switched telecommunications traffic. The “Others” category may include routes to non-
members of the Commonwealth of independent States that rank among the top destinations for outgoing traffic.
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COUNTRY TRAFFIC STATISTICS

Thailand

"LARGEST TELECOMMUNICATIONS ROUTES, 2000 -

Destination Minutes {millions)
1. dapan.......ooviiiiiiiiiiinn, 39.9
2. SiNngapore ..........ieeeiiiiiains 32.6
3. United States .................... 29.2
4 Malaysia .............oiil 23.5
5. Australia ................ ... 21.0
6. Laos ............oiiiiiil, 19.9
7. HongKong ...................... 18.8
8 Taiwan ........... ...l 17.9
9. United Kingdom .................. 16.5
10. China .........ccoviiiiiiniinene, 143
M. Germany ...............ccovennn. 12.2
122 Myanmar ...............coovnnnn. 11.9
13 India.......coooiiiiiil 8.0
14. France ........ooviiiiiiiiin.d 6.5
15.  Philippines ............ .. 0ol 6.3
16. Indonesia ...................... 53
17. Korea,Rep. ...l 5.2
18. Sweden ...........ccoviiiiiiina 4.5
19. Switzerland ............... ... 4.4
20, aly .........oiiiiiii 4.2
Others
TOTAL 355.2

Percent of Qutgoing Traffic

g

14.9%

NATIONAL TRAFFIC BALANGE .

Minutes 1998 1999 2000
Incoming 358.6 327.8 426.6
Outgoing 2964 298.7 355.2
Surplus (Deficit) 62.2 29.1 7.4
Total Volume 655.0 626.5 781.8

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. 1999 data exclude some
cross-border traffic with Laos, Malaysia, and Myanmar.
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COUNTRY TRAFFIC STATISTICS

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (thousands) Percent of Outgoing Traffic

e mzz

1. France..................oilt 24130
2 Benin.................ll
3. Coted'lvoire................... .
4, Senegal ................... ...
5. BurkinaFaso....................
6. Nigeria...................... ..
7. Germany ..........ceiiiiiine.
8 Ghana .........................
9. Niger...........oooiiiiiian
10. United States ...................
1. Gabon ............ ... il
122 Lebanon........................
13. Mali ..o
14, Belgium ........................
15.  United Kingdom
16. Switzerland .....................
17.
18.
19.
20.

TOTAL 10,183.0

10.7%

Togo

23.7%

NATIONAL TRAFFIC BALANCE

1999

Minutes 1998 2000
Incoming 171 21.6 122
Outgoing 8.4 8.5 10.2
Surplus (Deficit) 8.7 13.1 2.0
Total Volume 255 30.1 22.4

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic; route data are in thousands

of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Trinidad & Tobago

L‘AIBB‘EST\ TfELsEGGMMAU\NiCATION’S ROUTES, FY 2000/01

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States .................... 2 @00 280 o | 83%
2 Canada ............cioiiiiina.ld 6.5 ‘
3. UnitedKingdom ................... 4.8
4, Barbados........................ 4.0
5 Grenada ................. ... 3.4
6. Guyana ............cciiiiiiiiine 3.0
7. Jamaica ... 22
8 Venezuela ....................... 2.0
9. Saint Vincent & The Grenadines ..... 1.9
10. Saintlucia ............ccooviennn. 1.7
11. Antigua & Barbuda ................ 1.0
12. Dominica .............cooeiininn. 0.5
13.  Netherlands Antilles ............... 0.5
14.  Saint Kitts & Nevis ................. 0.4
15. British VirginIslands ............... 0.4
16. Germany ......................... 0.4
17. Sweden ...........ccoiviiiinnnn.. 0.3
18. Bahamas......................... 0.3
19. Netherlands ...................... 0.3
20. Caymanlslands ................... 0.3

Others .......civiviiiiinnnnnn. 4.8

TOTAL 70.2

NATIONAL TRAFFIC BALANCE

Minutes FY 1998/99 FY 1939/00 FY 2000/01
Incoming 141.5 158.8 163.4
Outgoing 64.4 67.2 70.2
Surplus (Deficit) 711 916 93.3
Total Volume 206.0 226.0 233.6

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends March 31.
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COUNTRY TRAFFIC STATISTICS

-LARGEST T§L,EGQIMMUN{‘.GAT"IZG‘N S ROUTES, 2000

—_
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Destination Minutes (millions) Percent of Outgoing Traffic
Germany .............iiiieninnn 230.0
United Kingdom .................. 62.0
France ..........cooviiiiiiniays 44.0

Ukraing ..........ccoiiiiiniinnn.. 11.6
Azerbaijan .................. ... 11.2
Moldova ............... el 9.5
fran ..o 8.5
Sweden ...l 6.5
Israel ... it 6.0
Others

25.3%

TOTAL 850.0

NATIONAL TRAFFIC BALANCGE

© TELEGEOGRAPHY, INC. 2001

Minutes 1998 1999 2000

Incoming 955.9 1,122.7 1,240.0
Outgoing 644.1 698.4 850.0
Surplus (Deficit) 311.7 424.3 390.0
Total Volume 1,600.0 1,821.1 2,090.0

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.

TELEGEOGRAPHY 2002
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COUNTRY TRAFFIC STATISTICS

Turkmenistan

LARGEST TELECOMMUNICATIONS ROUTES, 2000 .. ...~

Destination Minutes (millions})

1. Russia .........cooviiiiniinat, 3.5
2. Uzbekistan ....................... 1.3
3. Ukraine ........c.ooviiiiiiaa.t, 1.0
4. Kazakhstan ....................... 0.9
5. Azerbaijan................. ... 0.8
6. Afmenia...............c.iiinnn. 0.4
7. Belarus ..., 0.3
8. Tajikistan ......................L 0.3
8 Georgia.......ooovevviiiiinniinn.. 0.2
10. Moldova .......c.ooviniiiiiins, 0.2
1. Kyrgyzstan ....................... 0.2
Others ........c.covvviniivnnan..d 6.6 42,0%
TOTAL 15.7
NATIONAL TRAFFIC BALANCE
Minutes 1999 2000
Incoming n.a. 11.3
Outgoing 16.5 15.7
Surplus (Deficit) n.a. (4.5)
Total Volume n.a. 21.0

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. The “Others” category may
include routes to non-members of the Commonwealth of Independent States that rank among the top destinations for

outgoing traffic.
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COUNTRY TRAFFIC STATISTICS

Ukraine

LARGEST TELECOMMUNICATIONS ROUTES, 2000 o

Destination Minutes (millions) Percent of Outgoing Traffic
1. RUSSIZ .oivviiiirineeeinniaenns 2155 B
2. Belarus .......oeiiiiiieiiinn, 185 i s
3. Moldova ........ocviiiiiiinans 145 0 4.0%
A AIMENIE oottt 43 E 12%
5. Kazakhstan ....................... 3.7 F1.0%
6. Azerbaijan...............ooieen... 37 1 1.0%
7. GeOrgia ..ovvvviiiiie e 30 i 08%
8. Uzbekistan ....................... 25 [ 07%
9, Kyrgyzstan .................ccvnee. 1.0 f03%
10. Turkmenistan ..................... 08 : 02%
1. Tajikistan .......cooevvunnnieinnn.. 02 01%

Others .....ovvvvieiiiiinnnnnn.s 95.1

TOTAL 363.0

26.2%

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming n.a. n.a. 269.5
Outgoing 465.9 359.2 363.0
Surplus (Deficit) n.a. n.a. (93.4)
Total Volume n.a. n.a. 632.5

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. The “Others” category may
include routes to non-members of the Commonwealth of Independent States that rank among the top destinations for

outgoing traffic.
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COUNTRY TRAFFIC STATISTICS

United Arab Emirates

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes {millions) Percent of Outgoing Traffic
i g ﬁ:?*;&"zg‘é? %
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4.1%

TOTAL 1,123.6

NATIONAL TRAFFIC BALANCE,

Minutes 1998 1999 2000
Incoming n.a. n.a. n.a.
Outgoing 874.8 963.0 1,123.6
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

United ngdom—Outgomg

LARGEST! TELECOMMUN!GATIONS ‘ROUTES, FY 2000/01

Destination Minutes (millions) Percent of Qutgoing Traffic

sy

United States 16.4%
Germany .............iiiaaa.
France ............ccoiviieinnn.

Ireland ............ccviiiatt,
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15. Paland ........... ...l

16.  South Africa

17. Belgium ......ccvvveviinnnnnnn.

18. Japan................ il

19. Austria ............coooiiiia

20. Greece............cocvivinnnnnt.
Others ....cooveeeeven s . . s ; 5 31.0%
TOTAL 12,242.7

'NATIONAL TRAFFIC BALANCE

Minutes FY 1998/99 FY 1999/00 FY 2000/01
Incoming 6,400.0 6,853.4 7,463.2
Outgoing 8,225.0 10,141.0 12,2427
Surplus (Deficit) (1,825.0) (3,287.6) (4,779.5)
Total Volume 14,625.0 16,994.4 19,705.9

Note: Data are in millions of minutes of outgeing public switched telecommunications traffic. Data include include
approximately two billion minutes of traffic refiled via the U.K,, thus overstating U.K.-originated volumes. Fiscal year ends
March 31.
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COUNTRY TRAFFIC STATISTICS

United ngdom—lncommg

"LARGEST TELEUGMMUN%GATIONS RﬂUTiS FY. 2000701

Origin Minutes (millions) Percent of Incoming Traffic
United States L
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12 Greece ..........ccvvvvneinnne..
13. Singapore ............... ... ...,
14.  South Africa

15. Belgium .........................
16. HongKong ......................
17 Norway ..........coiiivininnnnns
18. India.........cooooiiii
19. Austria .............ccooiieilld

X
S
=
@©
s
N
)
=2
®
S
a

TOTAL 51838

NATIONAL TRAFFIC BALANCE ; N T
Minutes FY 1998/99 FY 1999/00 FY 2000/01

Incoming 6,400.0 6,853.4 7,463.2
Outgoing 8,225.0 10,141.0 12,242.7
Surplus (Deficit) {1,825.0) (3,287.6) {4,779.5)
Total Volume 14,625.0 16,994.4 19,705.9

Note: Data are in millions of minutes of outgoing pubfic switched telecommunications traffic. Data include include
approximately two billion minutes of traffic refiled via the U.K., thus overstating U.K.-originated volumes.
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COUNTRY TRAFFC STATISTICS

United States—Outgomg

LARGEST. TELEEOMMUNIGATIONS 301!1‘}28 2000

Destination Minutes (millions) Percent of Outgoing Traffic
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Philippines

Dominican Republic .............. 939.0
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10.

11.

12 Maly oo

13. Pakistan........................

14, Australia ....................... 569.7
15. Colombia ................... ... 451.5
16. Poland .............. . ... .. ... 420.8
17 Taiwan .........ooiiiiiiiinn 399.7
18. Jamaica.................. oo 393.9
19. Spain «.oooovi i 391.4
20. Vietnam ............. ... 385.7

TOTAL 37,5948

‘NATIONAL TRAFFIC BALANCE , L
Minutes 1998 1999 2000

Incoming 10,395.3 10,640.8 13,010.7
Outgoing 25,163.8 29,358.8 37,5948
Surplus (Deficit) (14,768.5) (18,718.0) (24,584.1)
Total Volume 35,559.2 39,999.5 50,605.6

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data include one to two bil-
lion minutes of traffic refiled via the U.S., thus overstating traffic originating from the U.S. Carriers and traffic from points
beyond the United States, Puerto Rico, and the U.S. Virgin islands are excluded.

© TELEGEOGRAPHY, INC. 2001 TELEGEOGRAPHY 2002 205



COUNTRY TRAFFIC STATISTICS

United States—lncommg

LARGEST ?ELEUOMMUN!GA?!DNS ROUTES, 2000

Origin Minutes {millions)

1. Canada

2. Mexico

3. United Kingdom

4, Australia .......................

5 Germany ............c.iiiiiaann.

6. Japan............ ...l

7. Korea,Rep. .............o.i.l. 2718
8 France ............ccoooilnl

9. dsrael........... ...l
10. Dominican Republic ..............
M. Brazil ...............c.oooiit.

12 Taiwan .........c.covieviennns,

13. Sweden ................co0iinl

L T -

16. Switzerland .....................

17 Spain ... ...

18. Colombia ........................

18. HongKong ......................

20. Ireland ........... .o
Others .........c.covvinvinnn,
TOTAL

Percent of Incoming Traffic

- 8.0%

- 4.2%
2.5%
2.4%
2.1%
1.9%
1.9%
1.6%
1.6%
1.3%
1.3%
P 1.1%
> 0.9%
: 0.9%
0.7%
L 0.7%
{0.6%
£ 0.6%
R 101%

s

NN ORRER O RGGT WMMR wEEE SENE

| 39.5%

"NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 10,395.3 10,640.8 13,010.7
Outgoing 25,163.8 29,358.8 37,594.8
Surplus (Deficit) (14,768.5) {18,718.0) (24,584.1)
Total Volume 35,559.2 39,999.5 50,605.6

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data include one to two bil-
lion minutes of traffic refiled via the U.S., thus overstating traffic originating from the U.S. Carriers and traffic from points
beyond the United States, Puerto Rico, and the U.S. Virgin Islands are excluded.
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COUNTRY TRAFFIC STATISTICS

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Minutes (millions) Percent of Outgoing Traffic

Destination
1. Argenting ..............ccovvnnnn 38.9
2 Brazil ...l 10.7
3. United States .................... 104
A Spain ... 4.1
5. Chile........ovvvrviiiiil 2.0
6. Paraguay...............coiiiiiil, 1.5
7. Raly oo 1.0
8 Peru ........ ..o, 0.9
9. Mexico .......coviiiiiiiii, 0.8
10. France ...l 0.7
1. Camada ...l 0.7
12 Germany .......oovviinenienenn.. 0.5
13. Venezuela .....................cL. 0.4
14, Cuba ... 0.4
15.  United Kingdom ................... 0.4
16. Australia ..............cccooeinl. 0.3
17. Switzerland ....................... 0.3
18. Colombia ..................colL. 0.2
19. Bolivia ........covvviiii .. 0.2
20. Ecuador............ooiiiiiiainnld 0.2
Others ......ooiiiiiiiinnaninn.. 28
TOTAL 78.0

"

i 1.3%
#

2.

S A

CXCRY SR
o
@
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Uruguay

NATIONAL TRAFFIC BALANCE

Minutes 1998 1999 2000
Incoming 97.0 98.3 1109
Outgoing 783 80.1 78.0
Surplus (Deficit). 18.7 18.2 33.0
Total Volume 1753 178.4 188.9

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Uzbekistan

LARGEST TELECOMMUNICATIONS ROUTES, 2000 -

Destination Minutes (millions) Percent of Outgoing Traffic
1. RUSSIE ..ovvveeeeeeeeeeeeeeenn. 2 Y000 L
2. Kazakhstan ....................... 75 o
3. Kyrgyzstan ....................... 4.5
4, Ukraine ...........cooviniiiinnn 2.7
5. Tajikistan ................... ... 2.6
6. Turkmenistan ..................... 1.8
7. Azerbaijan.................... ... 1.2
8 Belarus................ .ol 0.8
9. Armenia .............ciiiiiin.. 0.4
10. Georgia ..........ccoveuennnenansd 0.3
M. Moldova ...l 0.1
Others ........cooviiiiiinnnnen. 16.8
TOTAL na

NATIONAL TRAFFIC-BALANCE . o .
Minutes 1998 1999 2000

Incoming 747 75.0 54.3
Outgoing 91.7 68.5 n4
Surplus (Deficit) (17.0) 6.6 (17.0)
Total Volume 166.5 1435 125.7

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. The “Others” category may
include routes to non-members of the Commonwealth of Independent States that rank among the top destinations for
outgoing traffic.
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COUNTRY TRAFFIC STATISTICS

Yugoslavia

LARGEST TELECOMMUNICATIONS ROUTES, 2000

Destination Minutes (millions) Percent of Outgoing Traffic
1. Germany ......coooeeviuneneunnns 80 B -
2. Austria ............ccieiiiiea.. 26.0
3. Switzerland ...................... 24.0
4 Croatia .........coviiiiinnnninnn 23.0
5 HMaly ... 18.0
6. Hungary......................... 15.0
7. Macedonia ............oiiale 15.0
8. Bosnia-Herzegovina .............. 14.0
9. United States .................... 11.0
10. Slovenia.............coooiiia.. 11.0
Others .......covviiiiiinnvnnnnn. 819 | ‘ - 28.5%
TOTAL 286.9

NATIONAL TRAFFIC BALANCE.

Minutes 1998 1999 2000
Incoming 423.3 498.8 n.a.
Outgoing 219.5 221.0 286.9
Surplus (Deficit) 203.8 2.7 n.a.
Total Volume 642.9 725.8 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

Zimbabwe

LARGEST TELE COMMUNICATIONS ROUTES, 2000

© ® N e o w N =

-
=

Destination Minutes (millions) Percent of Qutgo
South Africa ................o..n. 314 -
United Kingdom .................. 14.6

United States ..................... 36
Zambia........oo i 2.7

Botswana ........................ 286

Malawi ..., 1.4
Mozambique ...............eeeant 1.1
Australia .............coeiiiini..s 09 ¥ 1.3%
Kenya ..........oeiiiiiiiiin. 0.9 %1.2%
INdid e 08 1 1.2%
Germany .........ceeeveenennninns 0.8 MH%
Kuwait ..o 0.7 & 09%
FIaNCe .. ovveeee i aaaaaeanns 0.6 . 08%
Canada ...........cccvevivevunnn. 06 % 0.8%

Netherlands ...................... 0.6
Namibia ................ il 0.5
Switzerland ....................... 0.4
Angola .......... ..o i 0.4
Belgium .................. ... ... 0.4
China ..........coiiiiiiiiaans 0.4
Others ...........coiiiiiieennn.. 6.0

TOTAL na

NATIONAL TRAFFIC BALANCE

210

Minutes FY 1998/99 FY 1999/00 2000
Incoming 53.2 59.0 n.a.
Outgoing 52.8 65.6 n3
Surpius {Deficit) 04 (6.6) n.a.
Total Volume 106.0 124.6 n.a.

TELEGEOGRAPHY 2002

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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COUNTRY TRAFFIC STATISTICS

The traffic statistics in TeleGeography 2002 were compiled primarily from an independ-
ent survey of telecommunications service providers. For some countries and carriers,
traffic data have been estimated based upon annual reports, government publications,
and industry interviews.

To enable comparisons of countries’ international traffic statistics, TeleGeography has
endeavored to apply a consistent methodology. When reviewing the traffic statistics in
TeleGeography 2002, however, readers should keep in mind the following issues.

Public Switched Network vs. Private Line Traffic

Traffic volumes in TeleGeography 2002 are generally reported in minutes. In most
cases, the statistics refer to paid minutes on public switched circuits and thus include
voice as well as fax traffic.

Traffic volumes include traffic carried by wholesale carriers that is resold by “pure”
resellers. These resellers do not own or lease their own international transmission
facilities. Instead, they resell the services of other carriers; thus, pure resale traffic
is counted as part of the minutes for the facilities-based carrier whose services
are resold. Many companies act both as catrriers of traffic and as reselllers of other car-
riers’ services. To avoid double counting, TeleGeography’s carrier survey specifically
counts only traffic actually carried by the company.

Traffic carried by International Simple Resale (ISR) carriers is also included. ISR carriers
lease international private lines (IPLs) for switched services by interconnecting their IPLs
to the public switched network at one or both ends and resell this capacity.

lllicit Bypass

While traffic volumes include ISR, they generally do not include illicit bypass traffic
that bypasses the international settlement rate regime. One form of illicit bypass is
Voice-over-Intermet-Protocol (VoIP). For an overview of Voice-over-IP traffic volumes,
see “VoIP Routes and Traffic.”

Cross-Border Traffic

Neighboring countries may not classify local cross-border traffic in the same way. That
is, one country may treat some cross-border traffic as domestic while its neighbor counts
all such traffic as international.

Transit Traffic

Unless otherwise stated, TeleGeography 2002 excludes refile and transit traffic from the
totals of countries acting as transit hubs. Notable exceptions include the U.K. and U.S.
statistics, which do include some traffic reoriginated from other countries.
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Inbound vs. Outbound Statistics

Comparisons of inbound traffic statistics reported by the United States and the United
Kingdom may not match up exactly with outbound traffic reported by the originating
country. Reasons for discrepancies may include differences in reporting methodologies
(e.g. billing point vs. originating point) and inclusion of some refile or bypass traffic.
Carriers or regulators may also exclude some cross-border traffic (e.g., between Ireland
and Northern Ireland).

Fixed vs. Mobile Traffic

Traffic volumes include international calls originated and terminated on both fixed and
mobile networks.

Rounding may cause the figures on total national incoming and outgoing traffic to
appear inconsistent with other national data.

Al

Revised Data

Some differences exist between the historical statistics reported in TeleGeography 2002
and data published in prior TeleGeography reports or Direction of Traffic. The variations
reflect corrections and/or revised data subsequently provided to TeleGeography. @=@
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REFERENCE

| Teleco

nications Indicators (A-

GDP 2000 Pnpulatlon 2000 Main Lines Lmes Per Cellular Users Internatmnal Internet Hosts

Algeria 53.8 304 1,761 5.8 86 1 <1
Angola 8.7 12.7 70 0.5 26 1 <1
Argentina 285.5 37 7,894 213 6,050 4 270
Armenia (b) 1.9 38 n.a. n.a. n.a. 1 3
Australia (a) 3940 19.2 10,040 523 8,550 40 1616
Austria 1970 81 3,889 180 6,450 L] 483
Azerbaijan (b} 49 8.1 801 99 430 1 2
Bahamas 48 03 114 319 32 1 <1
Bahrain (b) n.a. 0.7 m 24.8 206 1 <1
Belarus (b) 35.9 10 2,752 21.5 49 1 2
Belgium 310 103 5078 495 5,577 ] 300
Benin 23 6.3 na. n.a. n.a. 1l n.a.
Bolivia 8.5 83 n.a. n.a. n.a. 1 1
Brazil 587.6 1701 30,926 18.2 23,188 2 871
Brunei n.a. 03 81 24.5 95 2 5
Bulgaria 121 82 2,882 353 738 1 18
Canada 689.5 30.7 20,803 67.7 8,751 75 2,364
Chile 70.7 15.2 3,365 221 3,402 10 75
China 1,080.0 1,261.10 144,000 114 85,260 2 10
Colombia 82.8 423 7,159 169 2,257 3 47
Costa Rica 158 37 1,003 275 209 T 7
Cote d'lvoire 93 16 267 17 n.a. 1 <1
Croatia (b,c) 19.0 45 n.a. n.a. d 033 1 17
Cuba n.a. 1.2 489 43 1 <1
%ms n.a. 0.8 440 51.5 218 1 8

zech Republic g5 103 3872 377 4345 T 159
Denmark 160.8 53 4011 75.1 3,251 45 334
Dominican Republic 19.9 8.6 870 10.2 648 3 8
Ecuador 136 126 1,265 10.0 482 3 <1
Egypt 98.3 63.8 5484 86 1,360 1 2
El Saivador 132 63 570 91 na. 0 <1
Estonia 5.0 14 523 364 557 1 4
Finland 1198 5.2 2,831 54.7 3,760 21 529
France 1,286.3 58.9 34114 58.0 29,052 89 1,122
Georgia (b) 30 55 n.a. na. n.a. 2 2
Germany TB70.1 827 49400 60.7 48,105 1] 2040
Ghana 54 19.2 231 12 130 1 <1
Greece 112.0 10.6 5,659 53.6 5,951 1 m
Guatemala 19.0 t1.4 650 5.7 n.a. 2 6
Guyana 0.7 0.9 68 79 n.a. 1 <1
Hong Kong {a] 1633 6.8 39% 578 5,447 150 29
Hungary 45.7 10 n.a. n.a. 3,000 1 104
India (a,b) 4794 1,015.90 32,436 32 3,571 1 36
Indonesia 1533 2104 6,663 32 3,669 2 27
Iran 99.0 64 9,486 14.8 963 1 2
Ireland {a,b) 944 38 1,590 413 2490 4] m
Israel 1103 6.2 3,021 485 4,400 3 180
Italy 1,068.5 51.7 27,153 47.1 42,243 90 1,020
Jamaica 6.9 26 512 185 367 1 1
Japan (a) 46771 126.8 74,220 58.5 66,784 115 4,641
Jordan 83 43 620 127 1 <1
Kazakhstan 18.3 14.9 n.a. n.a. n.a. 3 7
Kenya 104 30.1 310 1.0 35 1 5
Korea, Rep. 451.2 4713 21,932 46.4 26,816 40 398
Kuwait n.a. 2 467 235 476 1 3

Source: TeleGeography research; ITU; and World Development Report 2000/2001, World Bank, September 2001 © TeleGeography, Inc 2001
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REFERENCE

International Telephone Traffic (A-K)

Outgoing MITT (millions) Incoming MiTT (millions) Traffic Balance
_ 1999 2000 % Change 1999 2000 Countries
1435 151.8 5.8% n.a. n.a. n.a. n.a. na. Algeria
350 354 1.1% 33.1 n.a. n.a. -1.9 n.a. Angola
3776 432.1 14.4% n.a. 479.3 ‘na. n.a. 47.2. Argentina
3317 314 -6.8% 89.8 n.a. n.a. 56.0 n.a. Armenia (b)
21150 2,650.0 253% n.a. n.a. n.a. n.a. n.a. Australia {a)
1,305.0 1,510.0 15.7% n.a. n.a. n.a. n.a. n.a. Austria
322 28.1 -12.8% 68.6 59.7 -13.0% 36.4 316 Azerbaijan (b)
n.a. 69.4 n.a. n.a. n.a. n.a. n.a. n.a. Bahamas
134.1 139.5 41% 106.5 125.6 17.9% -215 -13.9 Bahrain {b)
161.2 178.5 10.7% 195.8 n.a, n.a. 34 n.e. Belarus {h)
1,580.0 1,835.0 15.4% n.a. n.a. n.a. n.a. n.a. Belgium
10.5 1.7 11.1% 15.1 243 60.9% 46 126 Benin
29.7 21.2 -8.5% 82.2 80.8 -1.8% 525 53.6 Bolivia
574.8 692.7 20.5% 838.5 1,212.4 446% 263.7 519.8 Brazil
234 24.3 38% 21.7 23.3 718% -1.7 -10 Brunei
989 1100 11.2% n.a. 211.0 na. ° n.a. 101.0 Bulgaria
5,830.0 7,224.0 23.9% n.a. n.a. n.a. n.a. n.a. Canada
270.0 278.0 3.0% n.a. n.a. n.a. n.a. n.a. Chile
1,950.0 2,050.0 5.1% n.a. n.a. n.a. n.a. n.a. China
2122 3418 61.1% 0.8, n.a. n.a. n.a. n.a. Colombia
94.1 9.6 5.8% 109.0 1378 26.4% 149 38.2 Costa Rica
n3 n.a. n.a. n.a. n.a. n.a. n.a. n.a. Cote d'lvoire {b,c)
n.a. 2223 n.a. n.a. 512.0 n.a. n.a. 2896 Croatia
326 36.2 11.1% 2253 n.a. n.a. 192.7 n.a. Cuba
168.2 1925 14.5% 1341 n.a. n.a. -34.0 n.a. Cyprus
364.0 400.0 9.9% 452.2 n.a. n.a. 88.2 n.a. Czech Republic
800.0 905.0 13.1% n.a. n.a. n.a. n.a. n.a. Denmark
185.7 211.7 14.0% 920.0 1,340.0 45.7% 7343 1,1283 Dominican Republic
574 55.5 -3.3% n.a. n.a. n.a. n.a. n.a. Ecuador
1.0 183.1 1.1% 554.6 6206 11.9% 383.6 4375 Egypt
68.1 1280 88.1% n.a. n.a. n.a. n.a, n.a. El Salvador
746 755 1.2% 84.8 n.a. n.a. 10.2 n.a. Estonia
4239 468.0 10.4% n.a. n.a. n.a. n.a. n.a. Finland
5,165.0 6,500.0 25.8% n.a. n.a. n.a. n.a. n.a. France
48.7 456 -2.4% 65.7 376 -42.7% 19.0 -8.0 Georgia (b)
7,565.0 9,570.0 265% n.a. n.a n.a. n.a. n.a. Germany
30.1 421 39.7% 1184 n.a. n.a. 88.2 n.a. Ghana
725.7 793.2 9.3% 794.2 889.8 12.0% 68.5 96.6 Greece
833 1253 50.4% 208.6 2959 41.8% 1253 1705 Guatemala
16.1 n.a. n.a. 101.0 n.a. n.a. 84.9 n.a. Guyana
2,7203 3,0749 13.0% 1,747.2 18580 6.3% -973.1 -1,216.8 Hong Kang (a)
3439 349.2 15% n.a. n.a. n.a. n.a. n.a. Hungary
4733 527.1 11.4% 1,7725 21614 21.9% 1,299.2 1,634.3 India {a,b)
269.6 315.5 17.0% n.a. 3458 n.a. n.a. 303 Indonesia
156.1 176.8 13.3% 1915 2168 13.2% 354 400 Iran
1,0150 1,250.0 23.2% n.a. n.a. n.a. n.a. n.a. ireland (a,b)
804.0 965.0 20.0% n.a. n.a. n.a. n.a. n.a. Israel
3,100.0 4,140.0 33.5% na. n.a. n.a. n.a. n.a. Italy
64.4 73.8 14.7% A4 328.5 -5.4% 283.0 2546 Jamaica
2,050.0 2,5715.0 256% 1,929.6 n.a. n.a. -1204 n.a. Japan (a}
1456 1706 17.1% 1915 214.1 11.8% 459 435 Jordan
104.5 105.4 0.8% 149.8 183.1 22.2% 453 71.8 Kazakhstan
n.a. 21.0 n.a. n.a. n.a. n.a. n.a. n.a. Kenya
898.0 1,063.0 18.4% n.a. n.a. n.a. n.a. n.a. Korea, Rep.
170.0 158.7 -6.7% 120.0 n.a. n.a. -50.0 n.a. Kuwait

Notes: Data are in miliions of minutes of public switched traffic.

a. international traffic for year ending March 31. Australia, New Zealand, and Pakistan ends June 30.

b. Traffic data exclude some carriers or routss. {See country table for details.}

c. 1999 and 2000 traffic data not directly comparable. {See country table for details.) © TeleGeography, Inc 2001
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REFERENCE

al Teleco

atio

unications Indicators (K-Z)

GDP 2000 Population2000  Main I.mos I.mos Per Cellular Users Intomatlonal Internet Hosls
Countries ~ (USShillions)  (millions} IS. ! hou;
Kyrgyzstan 1.3 49 376 7.6 9 1 4
Latvia 71 24 742 30.7 401 1 20
Luxembourg 18.6 04 33 75.6 380 10 12
Macau n.a. 0.4 171 40.0 118 1 <1
Macedonia 33 2 516 254 116 1 2
Malaysia (a) 89.3 233 4,637 19.9 4,961 5 68
Malta n.a. 0.4 204 53.5 114 1 7
Mauritius (a) 45 1.2 281 237 124 1 3
Mexico 574.5 98 12,333 12.6 14,074 16 559
Moldova 1) 43 584 13.7 132 1 7
Morocco 334 28.7 1425 5.0 2,342 1 2
Mozambigque 38 176 86 0.5 22 1 <1
Namibia 35 1.7 104 6.0 82 1 3
Netherlands 364.9 15.9 9,879 62.1 10,710 60 1,624
New Zealand (a) 50.0 38 1915 50.0 2,158 21 345
Nicaragua 24 5 n.a. n.a. n.a. 1 1
Norway 1493 45 3,270 728 3,151 35 453
Oman {b} n.a. 24 225 94 164 1 3
Pakistan {a,b) 61.7 138.1 3,200 23 349 1 6
Palestinian Authority (b) n.a. n.a. n.a. n.a. n.8. 1 n.a.
Panama 9.9 29 n.a. n.a. n.a. 1 15
Paraguay 1.1 5.5 n.a. n.a. n.a. 1 1
Peru 53.9 25.7 1,636 6.4 n.a. 22 1"
Philippines (a) 75.2 75.6 3,000 40 6,300 12 19
Poland 158.8 387 10,848 283 8,747 1 340
Portugal {c} 1039 10 4314 431 6,665 15 62
Qatar n.a. 0.6 160 214 119 1 2
Russia (b) 2511 1455 32,070 220 3,263 30 37
Saudi Arabia n.a. 20.7 2,965 14.3 1,376 1 4
Senegal 44 9.5 206 22 196 1 2
Singapare (a) 923 4 1947 484 2,147 40 176
Slovak Republic 19.1 54 1,698 314 1,294 1 a8
South Africa 1259 428 4,962 11.6 8,608 1 188
Spain 555.0 394 17,102 434 24,736 30 455
Sri Lanka 164 19.4 767 4.0 451 1 2
Sudan (b) 1.2 297 387 1.3 23 1 n.a.
Swaziland (a) 13 1 32 31 23 1 <1
Sweden 2214 8.9 6,057 68.3 6,338 26 596
Switzerland 240.3 1.2 5,158 7.8 4,618 50 263
Syria 16.5 16.1 1,675 104 27 1 <1
Taiwan na. n.a. 12,642 n.a. 17,874 4 1,096
Tajikistan (b) 1.0 6.3 219 34 1 1 <1
Thailand {c) 121.9 60.7 5,252 8.6 3,056 1 63
Trinidad & Tobago (a) 7.1 13 299 23.0 133 1 7
Turkey 199.9 653 18,395 28.2 16,133 1 10
Turkmenistan (b) 44 48 n.a. n.a. 10 1 1
Ukraine 32.2 49.6 n.a. n.a. 819 2 36
United Arab Emirates n.a. 29 1,020 35.1 1,428 1 43
United Kingdom (a) 14134 59.7 34,807 58.3 40,017 306 1,678
United States 9,882.8 281.6 192,519 684 109,478 1,100 80,567
Uruguay 20.2 33 929 218 40 1 54
Uzbekistan (b) 135 24.1 n.a. n.a. 53 1 <1
Venezuela 1205 24.2 2,606 10.8 5,256 1 16
Yugoslavia n.a. 10.6 2,406 22.7 1,304 1 15
Zimbabwe 14 121 21 20 309 1 3

Source: TeleGeography research; ITU; and World Development Report 2000/2001, World Bank, September 2001 © TeleGeography, Inc 2001
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REFERENCE

International Telephone Traffic (K-2)

Omunlng MITT (millmm) lneommn MiTT (mllllons) Traffic Balance
09 il T ! i g 1993 2000 _ Countries
n.a. 5.4 Kyrgyzstan
344 353 Latvia
f 3. .a. n.a. n.a. Luxembourg
132.8 152.1 14.5% 91.7 103.2 5. 6% -35.1 -489 Macau
82.3 73.2 -11.0% 152.5 1664 9.1% 703 93.2 Macedonia
690.0 895.0 29.7% n.a. n.a. n.a. n.a. na. Malaysia (a)
39.0 43.0 10.2% 50.2 n.a. n.a. 11.2 n.a. Malta
314 35.1 11.6% 433 49.0 13.1% 11.9 139 Mauritius (a)
1,563.0 1,883.0 20.5% 40075  5896.0 47.1% 24445 4,013.0 Mexico
49.0 50.8 36% 1011 120.8 19.6% 52.1 701 Moldova
2195 2450 11.6% n.a. n.a. n.a. n.a. n.a. Morocco
203 22.4 10.3% 388 n.a. n.a. 185 n.a. Mozambique
61.2 60.2 -1.7% 51.2 50.7 -1.0% -10.0 95 Namibia
2,380.0 2,830.0 18.9% n.a. na. n.a. n.a. n.a. Netheriands
815.0 950.0 16.6% n.a. n.a. n.a. n.a n.a. New Zealand (a)
520 n.a. n.a. 727 n.a. n.a, 20.7 n.a. Nicaragua
694.0 770.0 11.0% n.a. n.a. n.a. n.a. n.a. Norway
101.3 116.8 15.3% 834 n.a. n.a. -17.9 n.a. Oman (b}
75.1 98.6 31.3% 644.9 896.1 38.9% 569.8 7914 Pakistan (a,b)
349 456 30.7% n.a. 312 n.a. n.a. -84  Palestinian Territory (b)
53.6 51.9 -3.1% 96.2 111.7 16.1% 426 59.7 Panama
347 333 -4.1% 54.8 7.6 30.7% 201 384 Paraguay
88.9 86.5 -2.8% 2996 317.7 6.1% 2106 2313 Peru
230.8 273.0 18.3% n.a. n.a. n.a. n.a. n.a. Philippines (a)
624.0 6758 8.3% n.a. n.a. n.a. n.a. n.a, Poland
5328 720.0 35.1% 7533 n.a. n.a. 2205 n.a. Portugal (c)
1285 143.0 11.3% 84.0 95.5 13.7% -44.5 -41.5 Qatar
928.2 944.0 1.7% 9293 n.a. n.a. 11 n.a. Russia {b)
1,060.0 1,194.9 12.7% n.a. n.a. n.a. n.a. n.a. Saudi Arabia
36.5 50.0 31.2% 1111 n.a. n.a. 147 n.a. Senegal
1,350.0 1,515.0 12.2% n.a. n.a. n.a. n.a. n.a. Singapore (a)
1628 162.7 -0.1% 208.7 233.1 1.7% 459 704 Slovak Republic
4511 4346 1.3% n.a. 700.0 n.a. n.a. 2054 South Africa
1,935.0 2,570.0 32.8% n.a. n.a. n.a. n.a. n.a. Spain
45.5 420 -16% n.a. n.a. n.a. n.a. n.a. Sri Lanka
219 318 45.1% 1053 155.7 47.9% 833 1239 Sudan (b)
293 25.1 -14.6% n.a. n.a. n.a. n.a. n.a. Swaziland (a)
1,365.0 1,640.0 20.1% na. n.a. n.a. n.a. n.a. Sweden
2,730.0 3,195.0 17.0% n.a. n.a. n.a. n.a. n.a. Switzerland
125.6 140.0 11.5% 256.7 286.0 11.4% 131.1 146.0 Syria
9493 1,160.0 22.2% 8820 na. n.a. -67.3 n.a. Taiwan
9.0 6.8 -24.8% n.a. 18.5 n.a. n.a. 1.7 Tajikistan (b)
298.7 355.2 18.9% 327.8 426.6 30.1% 29.1 N4 Thailand (c)
67.2 70.2 4.4% 158.8 1634 25% 918 933 Trinidad & Tobago (a)
698.4 850.0 21.7% 1,122.7  1,2400 10.4% 4243 390.0 Turkey
16.5 157 -4.6% n.a. 13 n.a. n.a. -45 Turkmenistan (b}
359.2 363.0 1.1% n.a. 2695 n.a. n.a. -934 Ukraine
963.0 1,1236 16.7% n.a. n.a. n.a. n.a. n.a. United Arab Emirates
10,141.0 12,2427 20.7% 68534 74632 8.9% -3,287.6 -4,719.5 United Kingdom (a)
29,358.8 37,5948 28.1% 10,6408  13,010.7 22.3% -18,718.0 -24,584.1 United States
80.1 78.0 -2.7% 88.3 1109 12.8% 182 330 Uruguay
68.5 M4 43% 75.0 543 -21.68% 6.6 -17.0 Uzbekistan (b)
160.2 n.a. n.a. 3153 n.a. n.a. 155.2 n.a. Venezuela
2210 286.9 26.4% 498.8 n.a. n.a. ma n.a. Yugoslavia
65.6 7.3 8.7% 59.0 n.a. n.a. -6.6 n.a. Zimbabwe
Notes: Data are in milliens of minutes of public switched traffic,
a. international traffic for year ending March 31. Australia, New Zealand, and Pakistan ands June 30.
b. Traffic data exclude some carriers or routes. {See country table for details.)
¢. 1999 and 2000 traffic date not directly comparable. {See country table for details.} © TeleGepgraphy, Inc 2001
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REFERENCE

International

Afghanistan .............. 93
AIhEmE .. 355
NENA} corsacihmnas bs 4
RIGBIA ... . ;- - o 213
Algiers c.cvavisessninn 21
American Samoa ........ 684
RAMAOMA .o 376
Angola ................. 244
fuanda - ..ol 2
Anguilla .............. 1-264
Antigua & Barbuda ..... 1-268
Argentina................ 54
Buenos Aires .......... 1
Armenia ................ 374
YOTAVAN, covicinssinitsns 1
Aruba .................. 297
Ascensionlisland ........ 247
Australia ................ 61
Melbourne ............ 3
Sydney.......cccooo.. 2
Australian Territories .. . . . 672
Austria .................. 43
NIBROEN e 1l
Azerbaijan ............. 994
Bakior oot 12
Bahamas ............. 1-242
Bahréin .........cco0000 973
Bangladesh ............. 880
Bhakar o on Ltk 2
Barbados ............. 1-246
BRIBTHS ... o b e 375
BAIRSES o e 172
Belgium ................. 32
Brussels «cic.ooeiinne 2
Belize ................. 501
Belmopan ............. 8
Benin .................. 229
Bermuda .............. 1-441
Bhutan ................. 975
BOWVIR .- viveeviins 591
BAIPAZ . . i oiainls misealalo i 2
Bosnia-Herzegovina . .. . . . 387
Sarajevo ............. n
Botswana .............. 267
Brazil ................... 55
2 1T 61
Rio de Janeiro ........ 21
SaoPauld ........:u00 n
British Indian
OceanTem. ............ 246

ialil

British Virgin Islands ...1-284

Brunei ................. 673
Bandar Seri Begawan .. .2
Bulgaria................ 359
Sefla N 2
BurkinaFaso ............ 226
Burvadl .......c...0c000 257
Cambodia .............. 855
Cameroon .............. 237
Canada................... 1
Montreal ......... 514/450
Ottawa ............. 613
Terento ... e 416/647
Vancouver ........... 604
CapeVerde ............. 238
Cayman!slands ........ 1-345
Central African Republic . .236
Bangui .............. 61
Ghad .......... ... 235
Chile.................... 56
SAMHEGD v voievsceomms 2
China, People’s Republic of 86
BEIINGS oo o vt 8 10
Guangzhou ........... 20
Shanghai ............. 21
Colombia ................ 57
BOGOtAN . s oo e 1
Cocos Islands; Norfolk &
Christmas iIslands .. ..... 672
Comoros................ 269
Congo, Dem. Rep. of ...... 243
Kinshasa ............. 12
Congo, Republicof ....... 242
Brazzaville ...... 81/82/83
Cook islands ............ 682
CostaRica.............. 506
Cote d'lvoire ............ 225
(i, {1 385
Zagreb ............... 1
1] N 53
Havana ............... 7
CYPIS. oo vcvnrvovin s 357
Nicosia ............... 2
Czech Republic ............ 420
Prague ............... 2
Doimiark ....o.o0uenn i 45
Djibouti ................ 253
Dominica ............. 1-767
Dominican Republic . ...1-809
EastTimor ............ 672-9
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Ecfagor . 593
611 - SR 2
EQ¥ptvEt . 20
B 11 SRR S 2
El Salvador ............. 503
Equatorial Guinea . . ...... 240
EXYBR . cinioisneann 291
Estonmia ................ 372
Talliin ccoosesnnnmreil 2
Ethiopia ................ 251
Addis Ababa .......... 1
Falkland Islands ......... 500
Faroelslands ........... 298
1 T SN SO 679
Bt . e 358
Helsinki ............... 9
Frafiel ... ...cconesin,ad 5]
PANIS S L oo oilonsctriiteisasn e 1
Marseille ........... 491
French Antilles .......... 596
French Guiana........... 594
French Polynesia ........ 689
Gabon.................. 241
Gambia................. 220
Georgia ................ 995
1 R e e 32
Germany ................ A9
BEHIN & covne dinmsmn: e 30
Bonn ............... 228
Frankfurt .........-.d 69
Munich .............J 83
BRI e 233
ACEIA oo soiion fue b 21
Gibraltar ............... 350
Greece .................. 30
RINENS i hon-viany s 1
Greenland .............. 299
Gremada .............. 1-473
Guadeloupe ............. 530
)] PO 1-671
Guatemala .............. 502
Guinea ................. 224
Guinea-Bissau .......... 245
Guyana................. 592
Georgetown ........... 2
TR e 509
Honduras ........ {500 Ak 504
HongKong .............. 852
Hungary ................ 36
Budapest ............. 1

Codes, by Country

lcelantl.... ... .o aouend 354
India.................... 91
Mulibai ;. ..o cvwenvas 22
Calcutta .............. 33
NewDelhi ........... n
Indonesia ............... 62
Jakarta oo 21
Inmarsat
Speoill.. oo con 870
East Atlantic ......... 8N
PaCifich .. 872
Indian............... 873
West Atlantic ........ 874
International Freephone . .800
o[ 98
Tehran .............. 21
Iragi.......0cacoas vt 964
Baghdad .............. 1
lratend ..o cungd 353
BOBN e it mine 1
TS S G R 972
Jerusalem ............ 2
TelAviv .......cconven 3
e e P 39
Rome ................ 06
o 02
Jamaica .............. 1-876
JAPAN - s e 81
Osaka............. .
TBKYO s vosre e s aaieio s 3
dJordam ................. 962
AMMAN ... vievencind 6
Kazakhstan ............... 7
Amaty ........ - 3272
Kenya .................. 254
Nairohi ....0ei e e 2
Kiribati ................. 686
Korea, Dem. Rep. of . ..... 850
Pyengyang ............ 2
Korea, Republicof ........ 82
Seoul C..oRniiaae 2
Kuwalt ...c.oocvineae . =»308
Kyrgyzstan .............. 396
BishKek ..c.ovinie 312
BBGS T nin e som srimn i 2 58 856
B O 3n
RifjaRr . e 2
BBbEnon ... .coonnniinn s oin 961
BRI .. e 1
Masothp rovur ol s e 266
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Libetia ... - cc.oivovnnss 231
Libya................... 218
Tripelifr e 21
Liechtenstein ........... 423
Lithuania ............... 370
Vilnius ................ 2
Luxembourg ............ 352
Macau ................. 853
Macedonia ............. 389
Skopje ............... 91
Madagascar ............ 261
Malawi ................ 265
Malaysia ................ 60
Kuala Lumpur .......... 3
Maldives ............... 960
Ml 223
Malta .................. 356
Marshall islands ........ 692
Martinique .............. 596
Mauritania.............. 222
Mauritius . .............. 230
Mayotte ................ 269
Mexico ................. 52
Guadalajara .......... 33
Mexico City .......... 85
MOTerrey .. .c.oooene 81
Micronesia ............. 691
Moldova................ 3713
Chisinau .............. 41
Monaco ................ 377
Mongolia ............... 976
Ulaanbaatar ........... 1
Montserrat ............ 1-664
Moroceo ............... 212
Casablanca............ 2
Rabat ................ 7
Mozambigue ............ 258
Maputo ............... 1
Myanmar ................ 95
Namibia ................ 264
Windhoek ............ 61
Nawru .................. 674
Nopal ... o0 977
Kathmandu ............ 1
Netherfands ............. 31
Amsterdam ........... 20
Netherlands Antilles ..... 599
New Caledonia .......... 687

New Zealand ............ 64
Auckland .............. 9
Wellington ............ 4

Nicaragua .............. 505
Managua ............. 2

Niger .................. 227

NIgBOa . ... ocvasonn i 234
Llagos ..........vennen 1

L [T S 683

Northern Marianas ..... 1-670
SAPAN &« cmr oieo 322

Norway ................. 47
(01T R 22/23

gmant .. ... o004 968

Pakistan................. 92
Islamabad ........... 51

Palestinian Authority ... .. 970

Palaul . ....occvnnnnad 680

Panama ................ 507

Papua New Guinea ... ... 675

Paraguay ............... 595
ASUNCION . oseacsas 21

Peru .......cocoinineennd 51
LTt o e 14

Philippines .............. 63
Manilg ..o 2

Poland .................. 48
Warsaw ............. 22

Portugal ................ 351
Lisbon ............... 21

Puerto Rico ........... 1-787

17 S RN S 974

Réunion island .......... 262

Romania................. 40
Bucharest ............ 1

RUSSI® .0 oo i n e 7
Moscow ............ 095
St. Petersburg ........ 812

Rwanda ................ 250

St.Helena .............. 290

St. Kitts & Nevis ....... 1-869

St.lucia .............. 1-758

St. Pierre & Miguelon . ...508

St. Vincent & the

Grenadines .......... 1-784

San Marine ............. 378

Sao Tome and Principe . ..239

Saudi Arabia ............ 966
Rivadh oz ace et 1

Senegal ................ 221
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Seychelles.............. 248
Sierraleone ............ 232
ErOBIGWD ... .o 22
Singapore ..............! 65
Slovak Republic ......... 421
Bratislava ............. 7
Slovenia................ 386
Ljubljana ............. 61
Solomon Islands . ........ 677
Somalia ................ 252
Mogadishut .......cc0cis 1
South Africa ............. 27
Johannesburg......... 1"
Pretoria ............. 12
SRR S 34
Madnidl . coves et v, 1
Barcelona ............. 3
Srilanka ................ 94
Colombo .............. i
SHOBW . o oihos e s 249
Khartoum ............ 1"
Suriname ............... 597
Swaziland .............. 268
Sweden ................. 46
Stockholm ............ 8
Switzerland .............. 41
Berne ................ 31
FATT T PRI R 1
Syria................l 963
Damascus ...ivoeonan "
Tahiti .................. 689
TRWEAN], .00, oo vonie 886
TaIpRl et nne 2
Tajikistan ............... 992
Dushanbe ............ 37
Tanzania ............... 255
Oar Es Salaam ........ 22
Thailand ................. 66
Bangkok .....o0ieiiinn 2
[ | IR R 228
Tokelall ... ..o 690
Tonga ................\ 676
Trinidad & Tobago . ... .. 1-868
Tunisia ................. 216
MARIB B s v cioring s 1
Turkey .................. 90
ANKEEE Lo o e 312
Istanbul ............. 212
Turkmenistan ........... 993
Ashkhabad ........... 12

REFERENCE

Turks & Caicos ........ 1-649
Tuvalu.................. 688
Uganda................. 256
Kampala ............. 41
Ukraine ................ 380
KB e v voevennionis 44
United Arab Emirates . . ... 97
AbuDhabi ............ 2
[ R 4
United Kingdom .......... 44
Garditt e b 2920
Glasgow ............ 141
London .......... 207/208
Manchester ......... 161
United States ............. 1
Chicago ...... 312/773/872
Houston ...... 713/281/832
Los Angeles ...... 213/323
Miami ........... 305/786
New York ..... 212/646/917
Washington .......... 202
U.S. Virgin Islands . . . ... 1-340
Uruguay ................ 598
Montevideo ........... 2
Uzbekistan.............. 998
TASHKENt. « ... wuvviaviss 71
Vanuatu ................ 678
VaticanCity ............. 379
Venezuela ............... 58
Gartcas . ...ccoeeninan 2
Vietnam ................. 84
Wallis & Futuna ......... 681
Western Samoa ......... 685
YO oo ....va 967
Sanaa ................ 2
Yugoslavia .............. 381
Belgrade ............. 1"
Zambia ................. 260
WUSARE. o cormsisivine 1
Zanzibar (Tanzania) ...... 255
Zimbabwe ............. 263
Hararg o covnioes s o 4
TELEGEOGRAPHY 2002 219
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World Dialing Codes

RUSSIA
7

AUSTRALIA
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REFERENCE

LR

GREENLAND
239

ICELAND
et B e RUSSIA
| ! 7
|
|
| SEE INSET UKRAINE
| 380 KAZAKHSTAN MONGOLIA
| 7 976
|
UZBEK;TAN KYRGYZSTAN %6 KDREA, DEM.
| 90 JA¥URKMENISTAN TAJIKISTAN ss2 #50
H e e, s SR i il Hl
TUNISIA evrausii  SYRA CHINA KOREA, REF,
216 LERRNCR Bt JRAQ IRAN AFGHANISTAN 86 B2
MOROCCD |BRAE
ALGERIA i - PA:STAN
LIBYA NEPAL BHUTAN
aa 28 EGYPT = g TAIWAN
: 2 SAE INDIA PANGLADESH 2 B85
- AMAH ™ g o KM
SMAURITANIA = an : :
CAPEVERDE MA y773 MALI NIGER MERRALAR LADS i
= 23 221 CHAD
EENFOAL 221 235  SUDAN THAILAND
GAMAIA 20 249 e FHILIFPINES
P e e BURKINA FASO tavasiin &
Elines 24 B NIGERIA
SIERAA LEGE 27 COTEDWORE BE 2 ceNTRALATRICAN  ETHIOPIA Al &“M
GHANA CAMEROON 251 HAUNE
e ﬁ i GhE d UGANDA e it .
: - SINGAPORE 65
e GABON £8HED RwaN KE;:‘
T g
INBIAK
um::m Uy & T v s umffsﬁrum
#&  COMORDE i Manr
NGOLA - W
244 MALAWI
3T HELENA U e o
o . unz{.ﬂmur
ZIMBABWE MEDAGASCER b
NAMIBIA s M gEuNIDK IFR.}
24 = i RUSSIA
SOUTH KMEDON
AFRICA i
27 k-]

FRATIUGAL
1] SP!A‘I N

RIERALTAR,
R

" LIECHTENSTEIN 423

MBOURG 382 CZECH REP. 420

AUSTRIA SLOVAK REP.4n1 MO,L%]W:

SWITZERLAND HUNGARY b0 ANIA
mANCE 9 SLOVENIA NS - ‘
3 Yo
CRO 05, BULEARA

ANDORRA.
e g
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212
213
216
218
220
2

BHN

225
226
221
228

230
m
pxr)
73
24
5
236
a7
28
29
240
m
242
23
204
245
246
247
248
249
250
251

253
254
255
256
257
258

261

B R

222

Canada

Guam

Northern Marianas
United States
Caribbean

Egypt

Morocco

Algeria

Tunisia

Libya

Gambia

Senegal
Mauritania

Mali

Guinea

Cote d'lvoire
Burkina Faso
Niger

Togo

Benin

Mauritius

Liberia

Sierra Leone
Ghana

Nigeria

Chad

Central African Republic
Cameroon

Cape Verde

Sao Tome & Principe
Equatorial Guinea
Gabon

Congo, Republic of
Congo, Dem. Rep. of
Angola
Guinea-Bissau
British Indian Ocean Terr.
Ascension Island
Seychelles

Sudan

Rwanda

Ethiopia

Somalia

Djibouti

Kenya

Tanzania

Uganda

Burundi
Mozambique
Zambia
Madagascar
Réunion Island
Zimbabwe
Namibia

265
266
267
268
269
27

290
291
297
298
299

ki)

P ELL

352
353

355
356
357
358
359
36

370
n
372
3
314
35
376
3n
378
3
380
381
385

386

387
389
39

Ld]

a1
423
43

45
46
47
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Malawi
Lesotho
Botswana
Swaziland

Comoros & Mayotte

South Africa
St. Helena
Eritrea
Aruba
Faroe Islands
Greenland
Greece
Netherlands
Belgium
France
Spain
Gibraltar
Portugal
Luxembourg
Ireland
Iceland
Albania
Malta
Cyprus
Finland
Bulgaria
Hungary
Lithuania
Latvia
Estonia
Moldova
Armenia
Belarus
Andorra
Monaco
San Marino
Vatican City
Ukraine
Yugosiavia
Croatia
Slovenia

Bosnia-Herzegovina

Macedonia
Italy

Romania
Switzerland
Czech Republic
Slovak Republic
Liechtenstein
Austria

United Kingdom
Denmark
Sweden
Norway

Codes,

49

500
501
502
503

505
506
507

509

gagag

57

590
591
592
593
594
595
596

687
688

Poland
Germany
Falkland Islands
Belize
Guatemala

El Salvador
Honduras
Nicaragua
Costa Rica
Panama

St Pierre & Miguelon
Haiti

Peru

Mexico

Cuba

Argentina

Brazil

Chile

Colombia
Venezuela
Guadeloupe
Bolivia

Guyana
Ecuador

French Guiana
Paraguay
Martinique
Suriname
Uruguay
Netherlands Antilles
Malaysia
Australia
Indonesia
Philippines

New Zealand
Singapore
Thailand
Australian Territories
Brunei

Nauru

Papua New Guinea
Tonga

Solomon Islands
Vanuatu

Fiji Islands
Palau

Wallis & Futuna
Cook Islands
Niue

American Samoa
Western Samoa
Kiribati

New Caledonia
Tuvalu

689
690
691
692

geER=g

852
853
855
856
86

870
8N
872
873
874

gRER828F]

961

EEERERR

970
mn
972
7
974
975
976
7

gargEes
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French Polynesia
Tokelau

Micronesia
Marshall Islands
Kazakhstan

Russia

International Freephone
Japan

Korea, Republic of
Vietnam

Korea, Dem. Rep. of
Hong Kong

Macau

Cambodia

Laos

China

Inmarsat Special
Inmarsat East Atlantic
Inmarsat Pacific
Inmarsat Indian
Inmarsat West Atlantic
Bangladesh

Taiwan

Turkey

India

Pakistan
Afghanistan

Sri Lanka

Myanmar

Maldives

Lebanon

Jordan

Syria

Iragq

Kuwait

Saudi Arabia
Yemen

Oman

Palestinian Authority
United Arab Emirates
Israel

Bahrain

Qatar

Bhutan

Mongolia

Nepal

Iran

Tajikistan
Turkmenistan
Azerbaijan

Georgia

Kyrgyzstan
Uzbekistan
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New Jersey
Dist. of Columbia
Connecticut
Manitoba
Alabama
Washington
Maine

Idaho
California
Texas

New York
California
Texas
Pennsylvania
Ohio

lllinois
Minnesota
Indiana
lHlinois
Louisiana
Maryland
Mississippi
Georgia
Michigan
Ohio
Maryland
Bahamas
Barbados
Michigan
British Columbia
Alabama
North Carolina
Washington
Texas
Alabama
Indiana
Wisconsin
Anguilla
Pennsylvania
Antigua
Kentucky
Virginia
Michigan
Texas

British Virgin Is.
Dntario
Maryland
Delaware
Colorado
West Virginia
Florida
Saskatchewan
Wyoming
Nebraska
illinois
California
Illinois
Michigan
Missouri
New York
Kansas
indiana
Louisiana
lowa
Minnesota
Florida
California
Ohio

331
334
336
337
339
340
345
347
351
352
360
361
386
401
402
403
404
405
406
407
408
409
410
m
a2
413
414
415
416
47
418
419
423
424
425
434
435
440
441
43
445
450
464
469
470
4713
475
478
480
484
500

501
502
503
504
505
506
507
508
509
510
512
513
514
515
516
517

lllinois
Alabama
North Carolina
Louisiana
Massachusetts
U.S. Virgin Is.
Cayman Islands
New York
Massachusetts
Fiorida
Washington
Texas
Florida
Rhode Island
Nebraska
Alberta
Georgia
Oklahoma
Montana
Florida
California
Texas
Maryland
Directory Assist.
Pennsylvania
Massachusetts
Wisconsin
California
Ontario
Missouri
Quebec
Ohio
Tennessee
California
Washington
Virginia
Utah
Ohio
Bermuda
Maryland
Pennsylvania
Quebec
Illinois
Texas
Georgia
Grenada
Connecticut
Georgia
Arizona
Pennsylvania
Pers. Comm. Serv.
(PCS)
Arkansas
Kentucky
Oregon
Louisiana
New Mexico
Nebraska
Minnesota
Massachusetts
Washington
California
Texas
Ohio
Quebec
lowa
New York
Michigan
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518
519
520
530
540
541
551
559
561

562
563
564
567

570
5N

o
a

BEERRR8RSERES

New York
Ontario
Arizona
California
Virginia
Oregon

New Jersey
California
Florida
California
lowa
Washington
Ohio
Pennsyivania
Virginia
Missouri
Indiana
Oklahoma
New York
Michigan
Mississippi
Arizona

New Hampshire
British Columbia
South Dakota
Kentucky
New York
Wisconsin
New Jersey
Pennsylvania
Repair Service
Minnesota
Ontario

Ohio
Tennessee
Michigan
Massachusetts
lllinois
California
Kansas
Arizona
California
lllinois

New York
Missouri

lowa

New York
Ontario

Turks & Caicos Is.
California
Minnesota
Alabama
Missouri
California
Mississippi
Montserrat
Maryland
Northern Marianas
Guam

Georgia
Michigan
Texas

North Dakota
Nevada
Virginia

North Carolina
Ontario
Georgia

707
708
709
70

817

831

California
Illinois
Newfoundland
U.S. Government
Emergency
lowa
Texas
California
Wisconsin
New York
Pennsylvania
New York
Colorado
Colorado
Pennsylvania
Florida
Tennessee
New Jersey
Michigan
Texas
Ohio
Florida
Virginia
St. Lucia
California
Minnesota
California
Indiana
Dominica
Georgia
lllinois
Massachusetts
Nevada
British Colombia
Alberta
Massachusetts
St. Vincent &
Grenadines
Kansas
Florida
Puerto Rico
Toll-free serv.
Utah
Vermont
South Carolina
Virginia
California
Texas
Ontario
Hawaii
Dominican Rep.
Michigan
Indiana
Florida
Pennsylvania
lliinois
Missouri
Texas
California
Quebec
North Carolina
Texas
California
Texas
Pennsylvania
South Carolina
New York
IHinois
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848

973
978

REFERENCE

orth American Area Codes, by Number

New Jersey
Florida
New Jersey
Massachusetts
California
Kentucky
Connecticut
New Jersey
Florida
South Carolina
Tennessee
Northwest
Territories/Yukon
Trinidad & Tobago
St. Kitts & Nevis
Arkansas
Illinois
Jamaica
Toll-free serv.
Pennsylvania
Toll-free serv.
Toll-free serv.
Toll-free serv.
Toll-free serv.
Info. Servs.
Tennessee
Nova Scotia &

Prince Edward Is.

Texas

Florida
Ontario
Michigan
Alaska

New Jersey
California
North Carolina
Emergency Servs.
Georgia
Kansas

New York
Texas
California
New York
Oklahoma
North Carolina
Wisconsin
California
Arizona
Tennessee
Texas

Ohio

Texas

Florida
Michigan
California
Minnesota
Florida

Texas
Connecticut
Colorado
Oregon

Texas

New Jersey
Massachusetts
Texas

North Carolina
Louisiana
Michigan

223
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Alabama
Birmingham and
west-central Alabama .......... 205/659
Mobile and southwestern Alabama ... .251
Huntsville and northern Alabama ..... 256
Montgomery and southern Alabama . . .334
Alaska . ... e 907
Alberta
Calgary and southern Alberta . ........ 403
Edmonton and northern Alberta ........ 780
ANGUIIE . 2. 2 stsgu ditvatn s o s 89 264
T L e s 268
Arizona
Eastern Phoenixarea................ 480
Tucson and southeastern Arizona . .... 520
Central Phoeadt ...couevanone s oianns 602
Western Phoenix ................... 623
Northern and southwestern Arizona . ..928
Arkansas
Little Rock, Fayetteville and
northwestern Arkansas ............. 501
Jonesboro and southern Arkansas ....870
Bahamas ... ... coieeiiiiiniiiaeatven 242
Barbados ...............ooiiiiity 246
T e 441
British Columbia
British Columbia except
Vancouverarea ...........c..c.iuu- 250
Vancouver area ....... e 604/778
British Virgin Islands . .................. 284
California
Stockton, Fresno, Modesto, and
central California .................. 209
LS ARGEIES) /s o0 e sl s 213
Malibu, Beverly Hills and west
Los Angeles suburbs ........... 310/424
FIOTENGE & Mot ot oo v s e 323
San Jose, Sunnyvale, and Cupertino . .408
San FrangiSenl. .« voowvissiisns s sws s 415
Oakland and Berkeley areas .......... 510
Chico, Redding, and
northeastern California ............. 530
Fresno and central California ......... 559
LongiBeaeht. sn s iss cnmmnsnnes anas 562
San Diego and
southwestern California ............ 619
Pasadena .............coovuiinannd 626
San Mateo, Palo Alto and south
San Francisco suburbs ............. 650
Bakersfield and
south central California ............. 661
Fort Bragg, Eureka, Ukiah and
northern California .................. 707
Northern Orange County ............. 714
Ontario and San Bernadino........... 909
Barstow, Encito, Palm Springs and
southeastern California ............. 760
Santa Barbara, Bakersfield, and
central western California........... 805
Burbank and Glendale areas ......... 818
Monterey, Santa Cruz, and
west-central California ............. 831
Northern San Diego and Del Mar . ... .. 858
SARFMENO R 1 T e 916
Concord, Livermore, Walnut Creek ....925
Anaheim, [rvine, and
southern Orange County ............ 949
Caymanlslands ....................... 345
224 TELEGEOGRAPHY 2002

Colorado
Denverarea .................... 303/720
Colorado Springs, Pueblo and
southeastern Colorado ............. 719
Aspen, Durango, and
northwestern Colorado ............. 970
Connecticut
Bridgeport, New Haven and
southwestern Connecticut ....... 203/475
Hartford, Bristol, and
northeastern Connecticut ....... 860/959
DEEWATE . ..o.o.vviniinen v 302
District of Columbia
Washifgron. .« conave. oo cavmansses 202
Dominica................ccovivnnnn.. 767
Dominican Republic ................... 809
Florida
Miami, Key West and
southeastern Florida ............ 305/786
Grlando and
central eastern Florida .......... 321/407
Gainesville and central Florida ... ..... 352
Daytona Beach, area west
of Jacksonville .................... 386
West Palm Beach, Boca Raton, and
east central Florida ................ 561
TampaiBay st ol e e e 727
St PEIBEEHUIAETS. .. e o 813
Pensacola, Tallahassee, and
northwestern Florida ............... 850
Lakeland, Sebring and
south-central Florida ............... 863
Jacksonville, Daytona, and
northeastern Florida ............... 904
Bradenton, Sarasota, and
southwestern Florida ............... 941
Fort Lauderdale ................. 754/954
Georgia
Albany, Valdosta, and
south-central Georgia .............. 229
/i 7 7 S S A04/470/678/770
Macon, Swainsboro and
south-central Georgia .............. 478
N Georgia: Columbus, Augusta........ 706
Savannah, Vidalia, and
southeastern Georgia .............. 912
Gremada ...............c.ooiiiiiiin 473
R 671
Hawail ..............c0iiiiiiinnonen. 808
Habee. o e 208
IHinois
Champaign, Urbana, Springfield,
and central lllinois ................. 217
Northeastern lilinois and
northwest Chicago suburbs ...... 224/847
Peoria, Rock Island, and
west-central Wllinois ................ 309
CHICAGAN. . o s W b o o s o 312/872
Southern Chicago suburbs ........ 464/708
Afton, Mount Vernon, and
southern lllinois ................... 618
Central Chicago suburbs ......... 630/331
Chicago/outside downtown ....... 773/872
La Salle, Rockford, and
northern lllinois ................... 815
Indiana
Gary. Fort Wayne and
northern indiana . ........... 219/260/574

orth American Area Codes, by Jurisdiction

Indianapolis ...........co0iiiinn.n. 317
Central Indiana excluding
Indianapalis ........ccceviaesaiein. 765
Evansville and southern Indiana....... 812
lowa
Cedar Rapids and eastern lowa ....... 319
Des Moines, Ames, and
centrallowa .............ccennenn 515
Davenport, Dubugue, and
notheasternlowa .................. 563
Mason City, Pella, and
centrallowa . .ccoviverironios e 641
Council Bluffs, Sioux City, and
westernlowa ..................... 712
Jamaica........coiiiiiiiii i 876
Kansas
Dodge City, Wichita, and
southefn Kansas ... .cowmmein s 316
Southern Kansas except
Wichita metroarea ................ 620
Topeka, Lawrence, and
northernKansas ................... 785
Kansas City and eastern Kansas ...... 913
Kentucky
Paducah, Bowling Green, and
western Kentucky ................. 270
Louisville, Shelbyville, and
north-central Kentucky ............. 502
Eastern Kentucky ................... 606
Richmond, Danville, and
northeastern Kentucky ............. 859
Louisiana
Baton Rouge and
central-eastern Louisiana ........... 225
Shreveport, Monroe, and
northern Louisiana ................. 318
Lake Charles, Lafayette, and
southwestern Louisiana ............ 337
New Orleans and
southeastern Louisiana ............. 504
Southeastern Louisiana except
New Orleans and Baton Rouge ...... 985
M o e e 207
Manitoba ............................ 204
Maryland
Rockville, Hagerstown, and
western Maryland .......... 221/240/301
Baltimore, Annapolis, and
eastern Maryland ........... 410/443(667
Massachusetts
Waltham, Lexington, and
Boston suburbs ................ 339/781
Lowell, Salem, and northern
Massachusetts ................ 351/978
Pittsfield, Springfield, and
western Massachusetts ............ 413
Framingham, Cape Cod, and
southern Massachusetts ........ 508/774
BUSIBNE Sl e e 617/857
Michigan
Traverse City, Muskegon, and
northwestern Michigan ............. 231
Pontiac, Southfield, and
Oakland County ................ 248/947
51531 ) SRR g 313/679
Lansing and central Michigan ........ 517
Flint, Flushing, and
southeastern Michigan.......... 586/810
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Grand Rapids, Kalamazoo and

southwestern Michigan ............ 616
Ann Arbor and Wayne ........... 278/734
Marquette and northern Michigan . . ..906
Bay City and central Michigan ....... 989
Minnesota
Duluth and northern Minnesota .. .. ... 218
St Cloud and central Minnesota ... ... 320
Rochester and southern Minnesota . . .507
Minneapalis s oo ros s on s aaie .o 612
SUPRUINS S 0 . i e 651
Fridleyand Blaine .................. 763
Bloomington and Minnetonka ........ 952
Mississippi
Biloxi and southern Mississippi ....... 228
Jackson and central Mississippi ... ... 601

Greenville, and northern Mississippi . . .662
Missouri

SEILGUIS . oot e il el e siniereno o8 314
Joplin, Springfield, and
southwestern Missouri ............. 417
Jefferson City, Columbia, and
eastern Missouri .................. 5713
Frankiin and Jefferson counties ...... 636
Marshall and northern Missouri ...... 660
KanSasCity ....con.vivs oo vannas 816
Montana ..................c.cvinan.. 406
ITOTRSETREI: . .o e 664
Nebraska

North Platte and western Nebraska . . .308
Omaha, Lincoln, and

eastern Nebraska ................. 402
Nevada
Las Vegas and southern Nevada ...... 702
Northern Nevada ................... 775
New Brunswick ...................... 506
New Hampshire ......................| 603
New Jersey
Hackensack, Jersey City, and
northeastern New Jersey ....... 201/551
Atlantic City, Trenton, and
southeastern New Jersey .......... 609

Middlesex and Ocean counties ...732/848
Camden, Millville, and

southwestern New Jersey .......... 856
Elizabeth, Warren, and

northwestern New Jersey .......... 308
Newark and Morristown ......... 862/973

NewMexioh ......... .00 .0 onsscn 505
New York

Manhattan ................. 212/646/917
Syracuse and

northwestern New York ............ 315
Nassau County and western
Longlstand ............ovvuennn... 516
Northeastern New York ............. 518
Western NewYork ................. 585
Binghamton and south central

NEWYORR: i oo o ce i o s 607
Lindenhurst, Islip, and eastern

LongISIBng o s s o viis cims v e 631
Buffalo and western New York ....... 716
Brooklyn, State Island,

Bronx, and Queens ......... 347/718/917
Albany, Poughkeepsie, and

southeastern New York ............ 845
Westchester, White Plains, and

southeastern NewYork ............ 914

© TELEGEOGRAPHY, INC. 2001

Newfoundland ........................ 709
North Carolina
Northeastern North Carolina ......... 252
Winston-Salem, Greensboro, and
northwestern North Carolina . ....... 336
Charlotte and south central
North Carolina ................ 704/980
Asheville and western
North Carolina .................... 828
Fayetteville and southeastern
North Carolina .................... 910
Raleigh and northeastern
North Carolina .............oeuns. 919
NorthDakota ......................... 701
Northern Marianas .................... 670
Northwest Territories/Yukon ............ 867
Nova Scotia and Prince Edward island . . .902
Ohio
Cheveland s . 0 o 216
Youngstown, Akron, Canton,
and northeastern Ohio .......... 234/330

Toledo and northwestern Ohio ... .419/567
Northeastern Ohio excluding

ClOVBIRIT . o v oot i preite bl s 449
Cincinnati and southwestern Ohio ....513
ColmBUS ..o

Southeastern Ohio
Southwestern Ohio excluding

ANl SRR e S I e 937
Oklahoma
Oklahoma City and
central Oklahoma .................
Southwestern Oklahoma
Tulsa and northeastern Oklahoma .. ... 918
Ontario
T (10111 (o B B 416/647
London and southwestern Ontario ....519
Qttawa and southeastern Ontario .. ... 613

North Bay and northeastern Ontario . . .705
Thunder Bay and western Ontario ....807
Hamilton and

southeastern Ontario ........... 289/905
Oregon
Portland, Salem, and
northwestern Oregon ........... 503/971
Oregon except Portland areas ........ 541
Pennsylvania
Philadelphia ................ 215/267/445
Pittsburgh and western
Pennsylvania ............. 412/724/878

Allentown, Reading, and
southeastern Pennsylvania . .484/610/835
Scranton and

northeastern Pennsylvania ......... 510
Harrisburg and
south central Pennsylvania ......... 17
Erie and
northwestern Pennsylvania ......... 814
PuertoRico .......................... 787
Quebec

Quebec City and eastern Quebec . ... . 418
Southern Quebec

excluding Montreal ................ 450
Montreal ..........covevviinnaa.d 514
WesternQuebec ................... 819

Rhodelsland ......................... 401
St.Kitts & Nevis ...................... 869
SEMICI . v e 758

REFERENCE

St. Vincent & Grenadines ............... 784
Saskatchewan ........................ 306
South Carolina

Columbia and central

Solth Carbling v scvavnavn. o 803
Charleston and eastern
South Carolina ..........covuunnn. 843
Greenville and western
South Carolina .................... 864
SouthDakota ......................... 605
Tennessee
Chattanooga, Johnson City, and
southeastern Tennessee ........... 423
Nashville . ......ccovviiianiae.d 615
Jackson and western Tennessee ..... 131
Knoxville, Jefferson City, and
east central Tennessee ............ 865

Memphis and western Tennessee ....901
Central Tennessee

excluding Nashville . ............... 931
Texas
SanAntonio ..........cciieieiiinnn 210
DAMAE - o ororyer e vitasssiotig 214/469/972
Waco and central Texas ............. 254
Houston ................... 281/713/832
Corpus Christi and
southeastern Texas ................ 361
Galveston and southeastern Texas .. ..409
Austin and San Marcos .......... 512/737
Fort Worth and Arlington ........ 682/817
Amarillo and northern Texas ......... 806
Uvalde and southwest Texas ......... 830
Tyler and northeastern Texas ......... 903
El Paso, and western Texas .......... 915
Conroe and southeastern Texas ...... 936
Denton and northern Texas .......... 940
Laredo, and southern Texas .......... 956
Bryan, College Station, and
southeasternTexas ................ 979
Trinidad & Tobago ..................... 868
Turks & Caicosislands ................\ 649
US.Virginislands ..................... 340
Ut o s oen Las b, Il sass
Utah exciuding Salt Lake City ........ 435
Saltlakb Oy ......cccnvivnvnssses 801
Vermont ........... ... ...l 802
Virginia
Western Virginia ................... 216
Southcentral Virginia ............... 434
Roanoke and northwestern Virginia .. .540
Alexandria and Arlington ......... 571/703
Hampton, Norfolk, and
southeastern Virginia .............. 757
Richmond and central Virginia........ 804
Washington
Seattle and suburbs . ..... 206/360/425/564
Tacoma ......c.covivieeennnnnn. 253/564
Western Washington ............... 509
Wisconsin
Racine and southeastern Wisconsin ..262
Milwaukee and Oak Creek ........... 414
Madison and southwestern
WISCONSBIN . .vvives cuammmenins osd 608

Eau Claire and northern Wisconsin ....715
Southeastern Wisconsin

excluding Milwaukee .............. 920
WHSEVIRIIA ... .o 304
LT e 307
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lorth Americ:

Area Codes
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ONTARIO
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Below are the standard metric prefixes used in the S| {Systéme International) conventions for scientific measurement. With units of time
(e.g., gigabits per second) or things that come in powers of 10, they retain their usual meanings of multiplication by powers of 1,000 = 108.
When used with bytes {e.g., gigabytes of data storage) or other things that naturally come in powers of 2, they usually denote multiplication
by powers of 1,024 = 210,

Base 10 Base 2
1Kilobit's = 10001 =10 = 1,000 1Kilobyte = 1,0241=210 = 1,024
1 Megabit's = 1,0002=108 = 1,000000 1Megabyte = 1,0242=220 - 1,048,576
1Gigabis = 1,0008=10° = 1,000,000,000 1Gigabyte = 1,0243=230 - 1,073,741,824
1Terabits = 1,0008=1012 = 1,000,000000,000 1Terabyte = 1,0244=2%0 - 1,099,511,627,776
1 Petabi's = 1,0009=1015 = 1,000,000,000,000000 1Petabyte = 1,0245 =250 - 1,125,899,906,842,624
1Exabis = 1,0006=1018 - 1,000,000,000,000,000,000 1Exabyte = 1,0245=260 - 1,152,921,504,606,846,976
1Zettabit's = 1,000 =102 = 1,000,000,000,000,000,000,000 1 Zettabyte = 1,047 =270 = 1,180,591,620,717,411,303,424

1Yottabit/s = 1,0008 = 1024 1,000,000,000,000,000,000,000,000 1Yottabyte = 1,0248=280 = 1,208,925,819,614,629,174,706,176

Measuring Telecommunications Bandwidth—DS-0 to 0C-192

Carrier Technology Data Rate (Mbps) Description 64 Kbps Circuits*
DS-0 0.064 Base rate in the Digital Signal (DS} level hierarchy 1
T-1(DS-1) 1.544 Primary level of the American T-carrier muitiplexing 24
system; capacity is the same as a DS 1 carrier
T-2 (DS-2) 6.312 Four times the capacity of T-1 96
T-3(DS-3) 44.736 28 times the capacity of T-1 672
T-4 (DS-4) 274.176 168 times the capacity of T-1 4,032
E-1 2.048 Primary level of the European E-carrier muttiplexing system 30
E-2 8.448 Carries four multiplexed E-1 signals 120
E-3 34.368 Carries four E-2 signais 480
E-4 139.264 Carries four E-3 signals 1,920
E-5 565.148 Carries four E-4 signals 1,680
0C-1/8TS-1 51.840 Basic signaling rate of SONET hierarchy 810
0C-3/STM-1 155.520 Exactly three times the capacity of 0C-1** 2,430
0C-12/STM-4 622.080 12 times the capacity of 0C-1 9,720
0C-24 1,244.160 24 times the capacity of 0C-1 19,440
0C-48/STM-16 2,488.320 48 times the capacity of OC-1 38,880
0C-192/STM-64 9,953.280 192 times the capacity of 0C-1 155,520
Key

il T-carrier system in U.S., Canada, and Japan with 1.544 Mbps as the primary level (24 voice channels x 64 Kbps per channel).

NS Digital Signal that travels on the T-carrier or E-carrier.

“E" Used in countries other than U.S., Canada, and Japan. The hierarchy was established by the CEPT (Conférence Européenne des Postes et
Télécommunications) with 2.048 Mbps as the primary level {[30 voice channels + 2 channels for overhead] x 64 Kbps per channel).

“0c” Optical Carrier interface designed to work with STS-n (Synchronous Transport Signal) signaling rate in a SONET {Synchronous Optical Network).

"STM~”  Synchronous Transport Module refers to a large carrier (base signal 155.52 Mbps} in a SONET.

“S§TS®  Synchronous Transport Signal is the electrical counterpart to the Optical Carrier (OC).

Notes:

* The number of 64 Kbps is presented for comparative purposes only. The actual number of simuitaneous conversations possible over a given carrier may
vary depending on the enceding scheme used.

** In the "E" and "T hierarchies, each higher levet is set to be "almost but not exactly” 8 multiple of the bit rate for the previous order {plesiochronous).

To eliminate problems associated with plesiochronous multiplexing, SONET, a synchronous hierarchy, was defined in the United States in 1986. As a result,
the *0C" and "STM" carriers are exact bit-rate multiples of their primary levels, 0C-1 and STM-1, respectively.

Source: TeleGeography research, Alcatel, Newton's Telecommunications Dictionary © TeleGengraphy, ing 2001
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Complement your TeleGeography 2002 with five years of traffic data.
Introducing the TeleGeography International Traffic Database.

[ o eeteparanty bt Giis Datebaye Lo ey All available route-by-route outgoing and
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In the new International Traffic Database, TeleGeography presents the most comprehensive source for
current and historical cross-border telephone traffic statistics. The database contains five years of our
authoritative research on route-by-route traffic volumes for 100 countries, from TeleGeography 1997 up to
the most recent TeleGeography 2002. All data may be viewed on screen with your Web browser or down-
loaded into spreadsheet format. For additional details or to order, please contact us at the coordinates below.

TeleGeography, Inc.
1325 Massachusetts Avenue, NW ¢ Sixth Floor * Washington, DC 20005 USA
Tel. +1 202 741 0020 « Fax +1 202 741 0021 » Email: info@telegeography.com
www.telegeography.com




About TeleGeography, Inc.

telegeography \tél o-jé-6g ra-fé \ n (1990) abbrv. of telecommunications geography [fr. Gk
tele, far off, at a distance and L. communicatus, pp. of communicare to impart + fr. Gk geo
(earth) + graphein, (to write)] 1. a new branch of geography that maps the pattern of tele-
phone traffic and other electronic communication flows; 2. places created by or perceived
solely via telecommunications (e.g., a computer network address); 3. the telecommunica-
tions artifacts (radio antennae, terminals, signs) on a site; 4. the balance of telecommuni-
cations power in one country or region vis-a-vis another {cf. geopolitics, archaic).

The old geography of countries and coast lines is giving way to a new geography
marked by telephone codes, satellite footprints, and Internet addresses. Electronic
networks have made the world smaller. But they also have created countless
new places, both virtual and physical. This expanding electronic terrain—call it
telegeography—demands a new cartography.

That is the purpose behind TeleGeography, Inc., the authoritative source for interna-
tional telecom statistics and analysis. An independent subsidiary of Band-X Ltd.,
TeleGeography’s reports and maps are used by thousands of communication compa-
nies, consultancies, governments, and financial institutions in over 100 countries.
The company’s flagship report on international traffic—the self-titled TeleGeography
series—has been published annually since 1989.

TeleGeography also authors a series of related reports and maps on global telecom
infrastructure and network topology, including: International Bandwidth 2001, a guide
to supply and demand on long-haul networks; Packet Geography 2002, global internet
statistics and commentary; Colocation 2002, a guide to the industry of power and
space; Direction of Traffic 1999, an historical traffic atlas compiled with the
International Telecommunication Union (ITU); Global Internet Map, a wall map of inter-
continental Internet bandwidth; Global Communications Cable and Satellite Map,
a poster-sized map of telecom infrastructure; and Global Communications Traffic Map,
a wall map of international traffic flows.

To learn more, please visit us at www.telegeography.com.

TeLEGEOGRAPHY, INC.
1325 Massachusetts Avenue, NW « Sixth Floor « Washington, DC 20005 USA
Tel. +1 202 741 0020 « Fax +1 202 741 0021 * Email: info@telegeography.com
www.telegeography.com
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