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Preface

Now more than ever!

At WorldCom, that’s how we feel about this year’s TeleGeography 2003 report...and
our longtime sponsorship of the authoritative TeleGeography series.

During turbulent times, there truly is no substitute for dependable data. The report
you hold in your hands offers the most informative, comprehensive, reliable informa-
tion—and the most incisive analysis—available on the state of the international tele-
phone market.

There’s no question that the telecommunications industry faces a number of difficult
challenges. Certain disturbing trends—such as the loss of half a million jobs and $2
trillion in U.S. market value—cannot be blithely ignored or wished away. Nor can we
ignore certain long-term challenges that plague the industry—Iike excess network
capacity and continued downward price pressure, especially in the U.S and Europe.

Yet, for all of its woes, the global telecom industry shows hopeful signs of recovery. In
the last two years, over a dozen new markets have opened and over 700 new carriers
have entered the global telecommunications market. In addition, while international
PSTN traffic flows grew just eight percent in 2001, Voice-over-IP call volumes almost
doubled to 10 billion minutes. Indeed, the twin forces of technological advances and
increased competition will continue to drive consumer demand for innovative commu-
nications services around the world.

As the industry manages, consolidates, and transforms its way out of its current dol-
drums, this TeleGeography 2003 report will prove invaluable. New to this year’s edi-
tion is an expanded look at mobile traffic, as well as the evolution of inter-carrier
relationships and traffic routing. You’ll also find re-instated “Almanac” features in this
report, including overviews of global Internet backbones and the underlying fiber-optic
systems.

On behalf of WorldCom, I’'m delighted that our sponsorship of TeleGeography continues

to make this indispensable resource available. Now more than ever, | heartily recom-
mend this year’s report to your attention.

Robert K. Lacy
Vice President
WorldCom, Inc.
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EXECUTIVE SUMMARY

Executive Summary

“The WTO Basic Telecommunications Agreement will prove to be the greatest influenc-
ing event on the industry for at least the next ten years...”
—Alex Arena, Special Advisor to the Hong Kong SAR, writing in
TeleGeography 1997/98

%

The international telecom sector is so ferociously competitive today that it’s difficult to
remember how sheltered the industry was five years ago. In 1997, only fifteen coun-
tries permitted competition in international telephone services. By 2001, the number
of countries allowing competition had tripled and more than 4,000 new international
carriers emerged to challenge the former monopoly incumbents. Cross-border traffic
flows also grew at unprecedented rates between 1997 and 2001, from 82 to 144 bil-
lion minutes annually.

Traffic

Global call volumes expanded as a result of a combination of factors: worldwide eco-
nomic growth, telephone subscribership increases, and, in particular, plunging call
prices. Beginning in 1998, plummeting retail prices, along with the rapid growth of
mobile subscribers, spurred international traffic growth and call volumes to unprece-
dented of levels, with annual growth rates peaking at 23 percent in 2000.

Figure 1. Call Volumes and Growth Rates, 1984-2001
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In many respects, 2001 marked the end of the post-liberalization boom. By 2001,
price cuts seemed to have lost their effectiveness as international PSTN traffic grew by
only 8 percent, the slowest pace on record (see Figure 1. Call Volumes and Growth
Rates, 1984-2001). Furthermore, new market entrants’ assault on established carri-
ers stalled in 2001, leaving the new carriers’ (companies established after 1989) year-
end market shares at 31 percent, the same level as in 2000. Slowing growth has had
a devastating impact on these upstart carriers: seven of the ten largest U.S. carriers
in 1999 have since filed for bankruptcy. (For a detailed discussion of international traf-
fic trends, see the “Traffic Analysis” articles on pages 61 to 98.)

Prices and Revenues

Slowing growth is not the only problem facing the carrier market: international call rev-
enues have effectively been flat since 1994 (see Figure 2. Global Revenues Gone Flat).
Between 1992 and 2001, call volume increases barely exceeded price declines, result-
ing in net revenue growth of only 2.8 percent annually. The market for international
voice communications peaked in 2000, when global revenues exceeded $70 billion.
Sharply reduced calling rates drove revenues down to $60.6 billion in 2001, resulting
in the largest absolute decline ever.

Market liberalization forced carriers to shift from revenue-optimized tariffs to more
competitive, cost-based prices. Technological advances and plunging fiber-optic
capacity prices have sharply lowered the cost of transporting a call to its destination
country. Settlement payments and other termination charges—the per-minute fees a
carrier must pay to connect each call to its final destination—account for the largest
cost element in completing an international call. As with capacity costs, termination
payments have plummeted in recent years. Political and economic pressure, combined
with technological change, have helped drive average U.S. carrier termination costs
from $0.79 per minute in 1991 to only $0.15 per minute in 2001. (For more on the
factors behind stagnant international revenues, please see the “Price & Revenue” sec-
tion on pages 31 to 60.)

Voice-over-Internet Protocol

Voice-over-Internet Protocol (VolP) has been a key factor behind declining termination
costs. Just four years ago, the total volume of international traffic routed over the
Internet accounted for less than one-half of one percent of the world’s international
minutes. By the end of 2001, international VoIP had grown to 9.9 billion minutes, more
than six percent of all international traffic. The two leading VoIP carriers, ITXC and
iBasis, are on track to carry over 2 billion minutes of traffic each in the current year,
placing them among the 20 largest global carriers.

While the burgeoning traffic volumes suggest that VolP has become a mainstream
transmission technology, it is the end rather than the means which drives voice traffic
to VoIP carriers. VoIP remains primarily a mechanism for avoiding high settlement pay-
ments rather than achieving technical efficiency. Seventeen of the twenty largest VolP
call destinations from the U.S. are developing countries that maintain expensive set-
tlement rates. (For a detailed discussion of international VolIP traffic, please see VolP
Routes and Traffic on pages 75 to 86.) -

12 TELEGEOGRAPHY 2003 © TELEGEOGRAPHY, INC. 2002
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Figure 2. Global Revenues Gone Flat
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Mobile Networks

The rapid adoption of mobile phones around the world has added greatly to the num-
ber of calling opportunities, and, by extension, traffic volumes. In 2001, mobile sub-
scribers accounted for approximately 15.7 percent of outgoing international calls—up
from eight percent in 1998. Since few mobile carriers maintain any international net-
works of their own, mobile-originated call volumes have proven to be a valuable source
of traffic for wholesale-oriented carriers seeking to carry the international calls of other
service providers.

While calls from mobiles have proven a useful revenue stream for some international
carriers, international calls to mobiles represent a major cost to others. Regulators in
many countries historically have tolerated much higher termination rates to mobile net-
works than to fixed-line networks. In much of Europe, the cost of mobile termination
is ten to fifteen times higher than the fixed-line termination rate. Consequently, inter-
national calls made to mobile phones account for a disproportionate share of termina-
tion payments (see Figure 3. Incoming Mobile Traffic versus Termination Costs). For
Europe, where the disparities between mobile and fixed-line termination costs are
greatest, TeleGeography estimates that mobile terminated calls account for approxi-
mately 30 percent of incoming international traffic but 67 percent of the total cost for
terminating international traffic. (For a detailed discussion of mobile telephony’s
impact on the international long-distance sector, please see “International Traffic to
and from Mobile Phones” on pages 87 to 98.)

© TELEGEOGRAPHY, INC. 2002 TELEGEOGRAPHY 2003 13
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Figure 3. Incoming Mobile Traffic versus Termination Costs
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volume of total international minutes to fixed and mobile phones in each country.

Source: Band-X, Inc. and TeleGeography research © TeleGeography, Inc. 2002

The Road Ahead

The challenges facing the international long-distance industry have never been more
complex: carriers must adapt to rapid technological and regulatory changes while con-
tending with slowing traffic growth and declining revenues. Although these challenges
are daunting, it’s clear that this $60 billion industry is unlikely to wither away.

This year’s edition of TeleGeography—the eleventh in our annual series—offers a com-
prehensive picture of an industry in flux. The report’s call volume data set of 3,490
international routes in 123 countries represents the principal tool for gauging change.
In addition, TeleGeography 2003 presents detailed analysis on traffic, prices, rev-
enues, and technology trends for the international long-distance sector. To place this
analysis in context of the industry at large, the report also incorporates over 30 pages
of charts and tables from TeleGeography’s original research on long-haul terrestrial
networks, undersea cables, and international Internet backbones. @=®
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The Growth of International
Carrier Competition

New Entrants Outpace Dropouts .

In the last year, more than 1,000 new carriers entered the international voice services
market. Unfortunately, at least half that many older carriers dropped out over the
same period. This shift brings the world’s international carrier count to just over
4,700—15 percent more than the year before, and 4,000 more than existed five years
ago (see Figure 1. Global Growth of International Carriers, July 1996-July 2002).

From where have all the new carriers come? Despite scarce access to private and pub-
lic investment capital, many companies have seen opportunity in the wake of failures.
In the U.S., for example, over 700 companies became authorized to build international
networks between July 2001 and July 2002. Simultaneously, previous market entrants
dropped out rapidly—only half of the top ten U.S. international carriers from 1999 are
still in business today. In most of Western Europe a similar pattern has formed, lead-
ing to little change in absolute carrier counts (see Figure 2. Regional Growth of Licensed
International Carriers, 1997-2002).

Figure 1. Global Growth of International Carriers, July 1996-July 2002
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Source: TeleGeography research © TeleGeography, Inc. 2002
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Figure 2. Regional Growth of Licensed International Carriers, 1997-2002
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Source: TeleGeography research © TeleGeography, Inc. 2002

Part of the reason for this new stasis stems from the way we count carriers. In our
methodology, a start-up “virtual” carrier with few customers counts the same as an
incumbent with billions of minutes on its network. In fact, many new carriers counted
here do not own extensive submarine cable capacity and switching assets, so their
start-up costs can be minimal. Therefore, a new licensee with little more than a busi-
ness plan and Web site can fill the crater left behind by the likes of KPNQwest. Given
a few million dollars and some shrewd shopping, a start-up operator can even begin
operations with a fully functional network.

In total, the facilities-based carriers which have started business since 1989 now carry
31 percent of the world’s international telephone traffic (see the “Overview of
International Traffic Trends” in the Traffic Analysis section). The relationship between
the incumbents and the swarm of virtual carriers—which repackage the facilities and
services 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
b;{reaucratic processes.

Although the carrier building boom is largely over in developed economies, there are
still many places where competition is nascent. In the last two years, over a dozen
countries have introduced full-scale international carrier competition (e.g., Argentina,
Singapore, and Taiwan), and others that are about to explode (e.g., Brazil, China, India,

18 TELEGEOGRAPHY 2003 © TELEGEOGRAPHY, INC. 2002
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Figure 3. Countries with International Telephone Service Competition

Number of Competing International Carriers—Americas
Rank  Country July 2002 July 2001 July 2000 July 1999 July 1998 July 1997
1. United States 1,800 1,600 1,100 679 393 175
2. Canada 96 90 75 49 21 21
3. Argentina 66 25 4 2 O 1 1
4. Peru 48 28 22 18 1 1
5. Chile 34 33 30 23 18 9
6.  El Salvador 29 10 10 10 10 1
7. Mexico 21 19 16 16 15 9
8. Guatemala 15 9 2 2 1 1
9. Uruguay 13 1 1 1 1 1
10.  Venezuela 10 5 1 1 1 1
11.  Netherlands Antilles 8 6 2 1 1 1
12.  Bolivia 7 1 1 1 1 1
13.  Dominican Republic 5 5 4 4 3 3
14.  Brazil 4 2 2 2 1 1
15.  Colombia 3 3 3 3 3 1
- Ecuador 3 3 3 3 3 3
- Grenada 3 1 1 1 1 1
- Haiti 3 3 3 3 1 1
19.  Bermuda 2 2 2 2 2 2
- Dominica 2 2 2 2 1 1
- Saint Kitts & Nevis 2 1 1 1 1 1
- Suriname 2 2 2 2 1 1

Number of Competing International Carriers—Asia-Pacific

Rank  Country July 2002 July 2001 July 2000 July 1999 July 1998 July 1997
1. Hong Kong 235 225 150 80 4 1
2. Japan 150 140 115 50 13 3
3. Singapore 93 87 60 1 1 1
4. Australia 75 65 40 27 14 10
5. Korea, Rep. 60 50 40 24 3 2
6. New Zealand 30 27 21 19 11 9
7. Taiwan 29 4 4 1 1 1
8. Malaysia 16 10 5 5 5 5
9. Philippines 11 12 12 12 12 9
10.  India 4 1 1 1 1 1
11.  China 2 2 2 2 2
- lsrael 3 3 3 3 3 3
- Kazakhstan 3 3 3 3 3 1
14, Brunei 2 2 2 2 2 2
- Georgia 2 2 2 2 2 2

Notes: Figures include all carriers licensed to provide facilities-based international service or International Simple Resale as of July 1 for each year.
Source: TeleGeography research © TeleGeography, Inc. 2002

and most of Eastern Europe). So, while the pool of established carriers continues to
shrink, the effect on our global count will continue to be offset by new entrants from
developing markets for the foreseeable future. As a result, we expect the growth of
competition to remain stable for next year @=@
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Figure 3. Countries with International Telephone Service Competition (continued)

Number of Competing International Carriers—Europe
Rank  Country July 2002 July 2001 July 2000 July 1999 July 1998 July 1997
1. United Kingdom 500 410 306 215 144 100
2. Germany 135 130 90 40 32 1
3. France 130 125 89 50 29 1
4. ltaly 120 115 90 15 9 1
- Sweden 120 100 60 20 13 1
6.  Netherlands 95 85 60 30 23 3
7. Spain 85 75 40 16 9 1
8.  Norway 70 57 35 14 7 1
9.  Austria 65 54 40 17 13 1
10.  Switzerland 60 60 50 40 21 1
11.  Belgium 50 45 30 18 1" 1
12.  Ireland 45 50 40 25 b 3
- Denmark 45 50 45 18 1 9
14.  Finland 32 36 20 8 8 8
- Portugal 32 21 15 1 1 1
16.  Russia® 30 30 30 30 1 1
17.  Iceland 20 14 8 3 1 1
18.  Greece 15 2 1 1 1 1
- Czech Republic 15 10 1 1 1 1
- Estonia 15 10 1 1 1 1
21.  Luxembourg 1 15 10 4 1 1
22.  Ukraine* 2 2 2 2 2 2

* Estimates include Russian and Ukrainian carriers authorized to provide service only in certain municipalities.
Notes: Figures include all carriers licensed to provide facilities-based international service or International Simple Resale as of July 1 for each year.
Source: TeleGeography research © TeleGeography, Inc. 2002
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Market Shares of International Carriers

Percentage of Outgoing Minutes

Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Argentina \
Telefénica Larga Distancia
de Argentina 545 541
Telecom International 455 459
Australia
Telstra 1000 980 870 763 734 620 550 490 495 389 392
Optus 20 130 219 234 270 260 220 219 217 182
AAPT 110 134 136 127 131
WorldCom 6.0 100
Primus 30 40 50 132 6.4
Teleglobe 44 4.4 5.4 5.9
Cable & Wireless 53
Others 1.8 32 10 5.0 12 5.6 22 1.9
Austria
Telekom Austria 1000 950 653 513 459
UTA Telekom 15 6.1 13.8 9.4
WorldCom 1.4 26 72
Tele2 5.0 71 6.8
Cable & Wireless 38 35 43
eTel 39
coLt 37
Teleglobe 20
Others 35 184 216 170 |
Belgium
Belgacom 1000 870 81.0 696 637
WorldCom 98 144
coLt 6.4
Cable & Wireless 5.8
BT Ignite 2.1
Others 130 190 205 15
Brazil
EMBRATEL 100.0 907 86.8
Intelig 93 132

Notes: ‘ﬁéta based on oﬁtgoing international traffic for the public switched network and Imematfgfja! Simple Resale (ISR) covering tﬁe full i:ahmdgr orfiscal
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. . . . . ‘ o - . ‘ »

Seography, Inc. 2002
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Market Shares of International Carriers

Percentage of Outgoing Minutes

Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997
Canada*
Bell Canada
AT&T Canada 1.0 5.0 8.0 9.0 100
Teleglobe Canada 290 300 300 310 290 330 300 230 26.0
Sprint Canada 150 210 170 180 195 141 139 |
Primus 88 90 82|
Telus 5.8 8.0 1.6
Cable & Wireless 1.3
Stentor 71.0 700 700 69.0 66.0 540 440 440 41.0 400
Others 4.0 8.0 3.0 3.0 6.0 40 2.6 5.1 47
Chile |
ENTEL Chile 1000 800 575 400 406 373 341 332 348 M2 325 |
CTC Mundo <10 175 312 310 222 228 255 264 306 321 |
Chile Sat 200 250 197 194 152 179 139 128 130 130
BellSouth Chile 6.6 68 100 111 10.7 100 101 9.8 l .
Globus 93 6.8 7.0 1.2 3.4 3.2
TransAm <1.0 <10 2.8 31 3.2 3.0 31 28
AT&T Latin America - Chile 12 <10 28 3.1 3.0 27 2.0 20 |
Telefonica del Sur Carrier 02 18|
Others <1.0 <10 0.4 1.0 32 3.0 3.4 2.8
Colombia
Telecom Colombia 1000 8.0 705 557 476
Orbitel 70 157 243 282
ETB 50 138 201 24.2
Czech Republic
SPT Telecom 1000 77.7
Cable & Wireless 46
eTel 33
Others 14.1
Denmark
Tele Danmark (TDC) 1000 925 844 675 553 472 427
Tele2 Denmark 4.0 66 124 132 133 121
Teleglobe 31 5.8 8.4
Primus 7.8
Cable & Wireless 47 T2
Telia Denmark 35 6.3 99 107 9.1 71
Others 27 103 18.0 199 146
—

Notes: See page 21

N
*Canada: The Stentor alliance, which was dlssolved in 1999, included Bell Canada, Telus, MTS, SaskTell, and Aliant. BCE, the parent company of Bell Canada,
announced the purchase of Teleglobe in February 2000. Until October 1998, Teleglobe held a monopoly on all non-U.S. routes. Sprint Canada market shares
include Fonorola, which merged with Sprint Canada in 1998. AT&T market shares include ACC traffic pnorto 1999 merger Prlmus acqmred the cunsumer

division of AT&T Canada in May 1999, .
Source: TeleGeography research
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Percentage of Outgoing Minutes

32 |

Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Dominican Republic \
CODETEL 1000 900 858 830 770 738 722 781 714 718
Tricom 6.7 75 128 129 155 142 155 146
Centennial 15 95 102 133 123 1.1 7.1 16
Finland*
Sonera 1000 900 728 660 589 547 540 493 479
Finnet International 50 191 242 282 280 257 269 26.0
Song Networks 3.0 11 8.8 93 120 8.6 8.5 6.7
Cable & Wireless 2.1
Telia 1.8
Teleglobe 1.5
Others 20 0.4 0.9 35 52 116 152 133
France
France Telecom 1000 930 850 676 604
Telecom Developpement 1.9 84 133 134
Cable & Wireless 3.0 5.6
Siris - 48 5.3
WorldCom 4.0 48
Teleglobe 3.6 44 4.6
9 Telecom 24
coLr 2.2
Primus 20
Others 1.0 22 28 0.7
Germany
Deutsche Telekom 1000 803 580 473 487
WorldCom 1.8 64 101 117
coLT 33 5.2 5.2
Arcor 7.2 1.8 29 4.9
Cable & Wireless 26 4.1 48
Primus 37 5.9 45
Viag Interkom 14 3.0 4.7 43
Teleglobe 1.8 2.1 35 3.8
Telia 14 20 28
Others 15 177 141 9.2
Greece
OTE 1000 809
Cable & Wireless 14.5
44

l Others

- Notes See page 21,

': - *Fintand Song Networks acqmred Teha s ﬁxed-ime busmess in Finland in June 2001

- vSourca TeleGaographyrasearch
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Market Shares of International Carriers

Notes: See page 21, .

*lt‘aiy‘::\ Wind and Infostrada were merged in 2001. ‘
*Japan: Japan Telecom market shares include ITJ prior to 1997 merger.
Source: TeleGeography research '
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Percentage of Outgoing Minutes
Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Hong Kong
PCCW Hong Kong Telecom 1000 90.0 61.3 390 364
City Telecom 169 201 |
New World Telephone 20 143 146 149
New T&T Hong Kong 2.0 9.6 9.1 8.6
WorldCom 5.8 8.4
China Netcom 6.3
Teleglobe 5.1 5.4 32
Cable & Wireless 1.3
Others 6.0 9.7 9.2 1.0
Indonesia
PT Indosat 1000 995 954 885 848 883 865 892 897
PT Satelindo 0.5 46 115 152 117 135 108 103
Ireland
Eircom 1000 910 780 738 750 634 -
WorldCom 3.0 3.0 65 106 122 |
Esat Telecommunications 5.0 8.0 9.9 8.3 9.8
Cable & Wireless 93
Teleglobe 20 21 22
Others 1.0 110 18 4.0 3.1
Israel
Bezeq 1000 725 514 459 442 411
Barak ITC 150 248 299 313 330
Golden Lines 125 237 243 245 259
Italy* .
Telecom ltalia 1000 886 735 650 633 |
Infostrada 45 92 108 104
Cable & Wireless 6.1 8.0
Albacom 1.0 6.2 8.0 7.2
Teleglobe 38 4.0 5.4 7.0
WorldCom 1.8 25
Others 2.0 6.8 24 1.6
Japan*
KDDI 933 880 733 697 669 663 662 639 627 580 51.1 369 345
Cc&w IDC 37 65 133 1563 169 173 173 187 184 182 175 193 238
NTT Communications Corp. 12 175 182
Japan Telecom 3.0 55 134 150 162 164 165 175 190 183 174 141 132
WorldCom
Teleglobe
Others N

b@.TeI"e'Geography', Inc.2002
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Percentage of Outgoing Minutes

Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Korea, Rep. \
Korea Telecom 1000 799 745 687 726 735 690 666 595 51.9 494
DACOM Corporation 201 255 313 274 265 270 219 247 236 267
Onse Telecom 40 15 158 153 152
Others 9.2 8.9
Malaysia |
Telekom Malaysia 1000 900 800 770 585 61.1 547 |
Maxis Communications 76 112 159 181 |
Celcom 80 11.0 100 145 90 115
TIME Telekom 5.0 8.7 8.9 8.3
Digi Telecommunications 1.2 5:5 74
Others 2.0 9.0 1.0 1.0 1.0
Mexico -
Telmex 1000 830 780 680 647 666 |
Avantel 75 85 100 151 144 |
Alestra 85 105 131 131 122 |
\ Others 1.0 3.0 8.9 71
| Netherlands
- PTT Telecom Netherlands (KPN) 1000 950 849 683 578
Telfort 168 194 158 |
WorldCom 54 108 98 |
coLT 74
Cable & Wireless 22 6.9
Teleglobe 1.4 2.1 38
Others 50 153 8.1 17 39
New Zealand L
Telecom New Zealand 1000 920 820 8.0 784 748 780 782 746 715 725 7.8 714 |
CLEAR Communications 80 180 200 216 252 220 198 202 123 179 153 150 |
Teleglobe 6.9 6.2 6.6 3.6
Cable & Wireless 23
Others 2.0 5.2 33 34 5.8 78
Norway
Telenor 1000 926 732 750 726
Tele2 Norge 7.0 13 6.9
Cable & Wireless 32 6.4
Teleglobe 26
Telia 5.0 5.0 53
World Access 6.0 6.2

© TELEGEOGRAPHY, INC. 2002
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Market Shares of International Carriers

Percentage of Outgoing Minutes

Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996

Philippines*
PLDT 1000 916 842 690 680 790 730 69.0 654 518 499
Globe Telecom 2.0 7.0 86 160 306 367
Digitel 2.0 3.0 43 49 5.0 45
Eastern Telecommunications 7.0 6.0 5.0 7.0 6.4 3.4 4.6 3.8
Bayan Tel <1.0 4.0 5.0 57 4.6 35 26
Capitol Wireless <1.0 <10 1.0 1.0 35 4.1 3.1 1.5
Philippine Global Communications 84 158 230 230 6.0 3.0 1l 13 1.2 0.9
Others 1.0 3.0 1.0 1.0 1.0 1.0 1.0 1.0

Portugal
Marconi 1000 833 799
Cable & Wireless 86 131
Jazztel 20 18 |
Others 6.1 56 |

Singapore
Singapore Telecom 83.7
StarHub 10.4
WorldCom 24
Teleglobe 23
Others 1.1

Spain
Telefonica 1000 905 827 826 722
Cable & Wireless 33 8.6
Retevision 45 43 37 35
WorldCom 24
BT Ignite 1.4 23
Teleglobe 22 26 29
Lince 21 24 33
coLt 2.1
Others 5.0 8.7 37 29

Sweden
Telia 1000 920 870 760 690 660 620 53.0 47.1 434
WorldCom 40 138 170
Tele2 80 130 210 220 220 240 180 145 132
Cable & Wireless 100.0 6.2
Telenordia 7.0 4.8 4.4
Teleglobe 20 29 28
coLt 2.0
Others " 3.0 90 120 140 160 165 110

Notes: See page 21.

*Philippines: PLDT market shares include Smart Communicaﬁons traffic prior to 1999 acquisition. GlobafTéIecq
. 5 : . . . »:‘:‘:.

2001 merger.
Source: Telegeography research
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Percentage of Outgoing Minutes

Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Switzerland* %
Swisscom 1000 935 776 587
Sunrise 37 66 253
Cable & Wireless 5.3
WorldCom 74
Teleglobe 14 14
coLr
Telia
Others 28 144 22
Taiwan
Chunghwa Telecom 100.0 912 806
Others 88 194
United Kingdom*
BT 91.0 860 810 768 742 686 677 600 549 516 397 372 333
Cable & Wireless 90 140 190 232 240 281 258 268 303 322 313 285 245
WorldCom 6.6 5.1 51 100 11.8 137
Primus 35 5.5
Teleglobe 42 48 5.6 45
coLt 4.1
Energis Carrier Services 42 39
Telia 21 27
Others 18 33 6.5 6.6 9.7 69 142 13 79
United States*
AT&T Corp. 833 784 748 703 622 601 543 502 447 396 365 257 322
WorldCom 102 146 178 212 254 286 320 329 312 288 280 330 307
Sprint 5.8 6.4 6.3 73 103 111 113 132 120 117 125 104 144
Teleglobe USA 1.3 33 48 4.0 39
Cable & Wireless 24
World Access 29 LK 39 4.8 2.3
Primus 0.3 0.5 29 29 22
Others 0.7 0.7 i 12 2.1 0.2 24 3.7 76 1.0 114 192 118
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Top 40 International Carriers

Outgoing Traffic 2001 Revenue
(millions of minutes) (USS billions)

Rank Company Origin Country 2001 2000 Change ‘00-'01 Total Int'l Service
1. AT&T Corp. United States 12,006.8 9,680.1 24.0% 52.6 46
2. WorldCom United States 11,454.7 12,399.5 -1.6% 35.2 1
3. Sprint United States 5,384.4 39228 37.3% 26.1 0.8
4. Deutsche Telekom Germany 5,025.1 4,525.0 11.1% 43.3 0.7
5. France Telecom France 4,592.0 4,393.0 4.5% 38.6 1.0
6. BT* United Kingdom 4,233.5 4,559.3 -1.1% 26.6 n.a.
7. Cable & Wireless United Kingdom 3,113.8 3,487.6 -10.7% 3.1 n.a.
8.  Telefonica Spain 3,084.8 2,656.9 16.1% 21.6 2.8
9. Telecom ltalia Italy 3,042.0 2,706.0 12.4% 28.0 n.a.
10.  China Telecom China 2,600.0 2,240.0 16.1% 14.5 n.a.
11.  Bell Canada Canada 2,000.0 1,900.0 5.3% 173 n.a.
12. Swisscom Switzerland 1,757.0 1,633.0 1.6% 3.1 0.1
13. WorldCom United Kingdom 1,747.4 1,447.3 20.7% 35.2 n.a.
14.  AT&T Canada Canada 1,711.4 1,524.8 12.2% 1.0 n.a.
15.  PTT Telecom (KPN) Netherlands 1,695.0 1,636.0 3.6% 11.5 13
16.  Singapore Telecom* Singapore 1,565.0 1,440.0 8.7% 4.1 0.7
17.  Saudi Telecom Saudi Arabia 1,516.6 1,194.9 26.9% n.a. n.a.
18.  Teleglobe USA United States 1,458.1 1,517.7 -3.9% 2.1 <0.1
19.  Etisalat United Arab Emirates 1,395.9 1,123.6 24.2% 0.7 n.a.
20.  Telmex Mexico 1,386.4 1,281.3 8.2% 11.9 1.0
21.  Teleglobe Canada Canada 1,376.7 1,180.9 16.6% 21 n.a.
22.  Belgacom Belgium 1,372.2 1,277.6 1.4% 48 0.4
23.  PCCW Hong Kong Telecom Hong Kong 1,270.0 1,200.0 5.8% 28 0.7
24.  Chunghwa Telecom Taiwan 1,221.2 1,058.4 15.9% 5.4 n.a.
25.  WorldCom Germany 1,209.1 964.7 25.3% 35.2 n.a.
26. Telstra Australia 1,188.0 1,030.0 15.3% 9.9 0.2
27.  Rostelecom Russia 1,081.6 944.0 14.6% 0.8 0.1
28.  Telecom Developpement France 1,021.5 867.2 17.8% 1.0 n.a.
29.  Eircom Ireland 9733 936.9 3.9% 1.6 <0.1
30. KDDI Japan 950.0 950.0 0.0% 14.9 n.a.
31.  Cable & Wireless, Inc. United States 910.1 3326 173.6% 1.0 n.a.
32.  Primus Telecommunications United States 832.0 1,082.5 -23.1% 1.0 n.a.
33. OTE Greece 825.1 7932 4.0% 3.6 0.3
34.  Telia Sweden 7416 730.0 1.6% 5.5 0.3
35. TPSA Poland 729.9 675.8 8.0% 4.2 n.a.
36.  Marconi Portugal 719.0 599.5 19.9% n.a. n.a.
37.  Sunrise Switzerland 704.6 702.0 0.4% 0.9 n.a.
38. Telecom New Zealand* New Zealand 689.2 682.5 1.0% 23 0.1
39.  Telekom Austria Austria 680.0 724.0 -6.1% 35 n.a.
40.  Tiirk Telekomiinikayson Turkey 675.0 731.8 -1.8% n.a. n.a.

Notes: Traffic figures are for public switched telephone network (PSTN) circuits and International Simple Resale only (service resale is excluded). Carrier .
rankings based on originating country minutes only; when based on the aggregated traffic of all subsidiaries, the top multinational carriers include: AT&T, BT,
WorldCom, 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 revenue. All revenue figures converted from original currency at conversion rate current to

year end reported.

* Data are for the fiscal year ending March 31, 2002. Telecom New Zealand's fiscal year ends June 30, 2002.

Source: TeleGeography reseafch, FCC, and company reports.

28

i

TELEGEOGRAPHY 2003

‘ © TeleGeography, Inc. 2002

© TELEGEOGRAPHY, INC. 2002



CARRIERS

Traffic Base of Selected Multinational Carriers
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Overview of International Traffic
Trends |

The latest data compiled by TeleGeography suggest that 2001 may have represented
the end of an era of rapid traffic growth. After three consecutive years of torrid growth,
capped by a 23 percent surge in 2000, worldwide switched traffic grew by only 8 per-
cent, to 142 million minutes in 2001—the slowest pace on record. If voice-over-IP traf-
fic (VolP) is included, aggregate growth came to approximately 10 percent (see Figure
1. Call Volumes and Growth Rates, 1984-2001), still the lowest pace since the mid-
1980s.

This article will review the past year’s worldwide telecom traffic growth patterns in their
historical context. The groundwork for the 2001 market slowdown was laid several
years before. In fact, the apparent slowdown may simply represent a return to histor-
ical trends, after several anomalous years of rapid growth. Instead of examining only
the factors that conspired to restrain traffic growth last year, it may therefore be more
useful to look back at the factors that drove growth to unprecedented heights in the
preceding years.

TRAFFIC ANALYSIS

Figure 1. Call Volumes and Growth Rates, 1984-2001
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Figure 2. Traffic Competitive Telecom Markets, 1995-2
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Notes: Country labels reflect the timeline of market liberalization for select countries. Between 1996 and 2002 a total of 35 countries opened their
international telecommunications markets to competition.

Source: TeleGeography research © TeleGeography, Inc. 2002

The Effects of Competition

Five years ago, only 15 countries permitted international services competition. In all
other countries, the incumbent carrier maintained a government-sanctioned monopoly
over international long-distance services. By 2001, the number of countries allowing
competition had almost tripled, to 44. While countries retaining a monopoly over
international services competition still far outnumber countries that have liberalized
their markets, 87 percent of the world’s international traffic was originated in those 44
competitive markets last year (see Figure 2. Traffic from Competitive Telecom Markets,
1995-2002).

The most dramatic change in the competitive landscape was the European Union’s “Big
Bang” telecom market liberalization in January 1998, which opened most of Western
Europe to international competition. Since the mass market opening of January 1998,
several additional countries have joined the ranks of competitive markets, including
G\reece, the Czech Republic, and, most recently, China.
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Figure 3. Incumbent and New Carrier
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Pricing

New market entrants used low prices to pry customers away from the former monop-
oly incumbent carriers. Since new carriers had little or no established customer base
themselves, new market entrants priced their services far more aggressively than their
entrenched rivals. Moreover, given that international call prices had traditionally been
set far above carriers’ underlying costs, there was plenty of room for price reductions.

Low prices proved an effective lure. To cite just one example, within the first year of
market liberalization, competitive carriers had captured 20 percent of the German
market and were making comparable inroads in neighboring countries. (A complete list
of carriers’ market shares by country can be found on pages 21 to 27.) Faced with the
dramatic erosion of their customer base, incumbents had no choice but to match their
rivals’ price cuts, leading to an unprecedented price war. Deutsche Telekom’s prices on
many routes have fallen by more than 90 percent since the introduction of competi-
tion. The unprecedented ferocity of the price war in Germany is reflected in the fact
that Deutsche Telekom now offers calls to Canada for only 4.5 Euro cents per minute—
less than AT&T normally charges for a call from the U.S. to Canada. Despite these dras-
tic price cuts, the most aggressive rivals still underprice Deutsche Telekom by 40 to 50
percent on many routes.

Market Shares

Such savage price cuts have finally helped to slow the erosion of incumbents’ market
share. Last year, for example, Deutsche Telekom’s outbound international traffic expe-
rienced net growth for the first time since the opening of the German long-distance
market in January 1998. In fact, Deutsche Telekom was one of a small number of for-
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mer incumbent carriers that managed to claw back a bit of their lost share of the inter-
national long-distance market: in 2001, Deutsche Telekom’s share rose slightly, from
47 percent to 49 percent.

AT&T, too, managed to reclaim its crown as the largest carrier of U.S.-originated inter-
national traffic. AT&T’s outbound international traffic grew from 9.6 billion minutes in
2000 to just over 12 billion minutes in 2001, accounting for 32 percent of the U.S. mar-
ket. AT&T’s gain in the U.S. market came at the expense of WorldCom, which fell back
to second place in terms of outbound international traffic carried from the United
States. However, on a worldwide basis, all available data indicate that WorldCom was
able to retain its position as the largest multinational international carrier worldwide,
with 18.2 billion minutes of cross-border traffic. Approximately 38 percent of
WorldCom'’s traffic was generated outside the U.S.

The slowing erosion of incumbent carriers’ market shares mirrors new carriers’ slowing
growth. From 1990 to 2000, new international carriers (that is, carriers formed after
1989), grew from a fraction of a percent to 31 percent of the total international long-
distance market in 2000. However, in 2001, new carriers’ traffic growth kept pace with
but did not exceed overall market growth. Consequently, their share of the market
stalled at 31 percent for a second year (see Figure 3. Incumbent and New Carrier
Market Shares, 1990-2001).

Although incumbent carriers were able to slow the tide last year, historical precedent
suggests that most former monopoly carriers’ market shares will continue to decline
over the long term, albeit at a more gradual rate. Typically, in markets that have been
liberalized for more than a decade, the incumbent’s market share has gradually
declined to approximately one-third.

Market Maturation

In 1998, at the outset of the European liberalization process, traffic growth in compet-
itive and monopoly markets was comparable, at approximately 13 percent annually.
Between 1998 and 2000, international traffic from liberalized markets grew twice as
quickly as traffic from monopoly markets. The price wars between incumbents and
competitive carriers have driven down international call prices in many European coun-
tries by more than 70 percent since 1998. These deep price reductions have spurred
traffic growth in countries that were widely regarded as relatively mature telecom mar-
kets to levels that were well above historical averages.

However, by 2001, price cuts seem to have lost their effectiveness, and growth slowed
in many markets. The scatter plot diagram in Figure 4 (Traffic Growth in Competitive
and Non-Competitive Telecom Markets) illustrates the trend behind this slowdown.
Traffic growth rates in newly liberalized telecom markets (the circles closest to the Y
axis) are typically high, reflecting consumers’ demand for lower-priced international
services. Over the course of several years, growth rates tend to slow, as the market
reaches a new equilibrium. The linear regression equation describes the relationship
as y = -0.012x + 0.1797, where y is traffic growth and x represents the number of
yéars since a country has introduced competition. In other words, on average, coun-
tries experience 17.97 percent traffic growth in the first year of competition, but that
growth decelerates by 1.2 percentage points every year thereafter.
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Figure 4. Traffic Growth in Competitive and Non-Competitive Telecom Markets
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This linear regression is hardly a perfect fit. Numerous examples buck the trend. For
instance, Spain experienced above-average growth in 2001, three years after opening
its market to competition. On the whole, however, the downward trend does mesh with
common sense. Both the quantitative effects of liberalization (e.g., price decreases)
and the qualitative effects (e.g., the novelty of low prices) are strongest in the first few
years of competition. These quantitative effects weaken over time, as carriers have
less scope to cut prices. Similarly, the qualitative effects are less apparent in the years
after market liberalization as carriers have already adjusted their practices to compe-
tition.

The introduction of competition should be viewed as a one-time boost to call volumes
that tends to fade over time. After the initial surge in call volumes, traditional reasons
for traffic growth, including economic growth, international trade and travel, and
increases in telephone subscribership, resurface as the principal drivers for growth.
From this perspective, the global slowdown in international minutes growth simply
reflects the maturation of the national telecom markets opened to competition in the
1990s.

Revenues

While sharp price cuts have helped to spur call volumes to new heights, revenues have
not grown apace. In 2001, the global average price for making international calls fell
by 20 percent while call volumes on the international PSTN increased by only 8 percent
(for a detailed analysis of pricing and revenues, see pages 33-60). This mismatch indi-
cates that the price elasticity of demand for international telephone services was less
than unitary (that is, call volumes will not increase rapidly enough to offset the decline
in prices). Moreover, each competitive country’s international telephone traffic was no
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Figure 5. Revenue and Call Volume Changes for Major Carriers, 2000-2001
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longer carried by one monopoly telco but was divided between a dozen or more carri-
ers. Consequently, incumbents’ revenues from international telephone services contin-
ued to suffer. For example, Spain’s Telefénica saw traffic volume rise by 16 percent, yet
revenues fell by 13 percent (see Figure 5. Revenue and Call Volume Changes for Major
Carriers, 2000-2001).

Declining revenues from international traffic have forced incumbent carriers to ration-
alize their businesses, leading to sharp staff reductions at many formerly stable telcos.
However, the impact of competition and meager revenues has been even more devas-
tating for many new carriers. Seven of the ten largest U.S. carriers in 1999 have since
filed for bankruptcy. While some of these companies, such as WorldCom and Startec
are still operating under Chapter 11 bankruptcy protection, others, such as Star
Telecommunications and Pacific Gateway Exchange, have been liquidated. Many
European carriers, such as Carrier1, Storm, Atlantic Telecom, and Germany’s TelDaFax,
have met a similar fate.

A small number of carriers, such as AT&T, were able to buck the trend last year and
increase their international traffic enough to offset price declines. Others, like
Teleglobe, experienced a decline in gross revenues from voice traffic, but improved their
net revenues due to tighter cost controls and declining termination costs.
Unfortunately, Teleglobe’s improved voice margins were not enough to offset the losses
incurred in the company’s ambitious data unit, which ultimately dragged this company,
top, into bankruptcy court.
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Mobile Telephony

Mobile telephony contributed strongly to the surge in international call volumes of the
past two years. At the most basic level, mobile subscriber growth has stimulated inter-
national traffic simply by providing more calling opportunities. Moreover, unlike fixed-
line phones, mobile phones can travel across borders with their subscribers. In regions
such as Europe, where countries are small and borders are porous, mobile roaming has
served as an additional stimulus to international traffic. \

However, mobile telephony has not been immune to the overall slowdown in growth. As
the mobile market has matured, subscriber growth has slowed, from over 60 percent
in 2000 to approximately 22 percent in 2001. Mobile-originated international traffic
followed suit: after surging by 63.7 percent in 2000, international calls from mobile
phones grew by just under 18 percent in 2001, to 22.6 billion minutes, accounting for
approximately 16 percent of the world’s international traffic.

Routing and Settlement Arrangements

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.

The accounting rate regime worked well enough to withstand decades of change. As
long as carriers were predominately national monopolies, 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 2001, 87 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
hundreds of millions of minutes annually.

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.

Direct Interconnection / International Simple Resale

The most widely used alternative to the settlement rate system is “International Simple
Resale” (ISR). This bureaucratic name is something of a misnomer, in that ISR is not
really voice resale. ISR involves the provision of switched voice services over leased or
owned private lines that are interconnected directly to the public switched network
(PSTN) in the origin and destination countries. Sometimes called “direct interconnec-
tion,” this alternative allows international carriers to bypass the international gateway
operator, and to negotiate a termination rate directly with the local exchange carrier in
the destination country. Most competitive telecom markets, including the European
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Figure 6. Call Delivery Methods
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U\nion, the U.S., Canada, and Japan, now allow direct interconnection. The FCC esti-
mates that 18.8 billion minutes of U.S.-originated international traffic, approximately
50 percent of total U.S. traffic, were sent via ISR in 2001.
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The advantage of direct interconnection is that the termination rates charged by local
exchange carriers are typically far lower than the official international settlement rate
(see pages 50 to 55 for a comparison of U.S. settlement rates and direct interconnec-
tion charges). Despite the apparent cost advantage of ISR, many carriers—particularly
incumbents—still send a substantial proportion of their international traffic via the set-
tlement rate regime. An informal survey of international carriers conducted by
TeleGeography indicated that even in some highly competitive markets in Europe, many
incumbent carriers still send most of their traffic via international settlements. '

The seemingly archaic settlement system may hold some advantages for incumbent car-
riers. Incumbent carriers control most of the domestic-fixed line networks in their
home countries, and thus terminate the lion’s share of inbound international traffic.
Since settlement payments are symmetrical, the effective termination rate paid by the
sending carrier can be zero if traffic on a bilateral route is in balance.

By contrast, new market entrants, which tend to send far more traffic than they termi-
nate on their own networks, generally find it to their advantage to send as much traf-
fic as possible via direct interconnection. Several new market entrants reported that
they sent more than 90 percent of their traffic via direct interconnection in 2001.

For carriers sending traffic between countries where direct network interconnection is
permitted, the term “bypass” has become somewhat archaic. The term suggests that
there is an obstacle that must be overcome, when in fact, this is no-longer the case.
Instead, the settlement rate system has simply evolved into one of a number of options
a carrier may choose for terminating international traffic.

Illicit Bypass

The issue of bypass traffic is far more significant in the approximately 200 countries
where direct interconnection with the domestic network is not permitted. As Telmex
noted in its annual report, “Bypass is technically difficult to prevent or to measure but
we believe that bypass was primarily responsible for the decline in the number of min-
utes of international long distance traffic...”

While difficult to measure, it is not difficult to document the existence of bypass traffic.
A comparison of wholesale prices charged by carriers on minutes exchanges with offi-
cial settlement rates suggests that many carriers have found ways to beat the system.
Figure 7 compares wholesale country rates available from Last Mile Connections (for-
merly Band-X New York) in November 2002 with the prevailing U.S. settlement rates
for that particular country. Each dot in the chart compares the settlement rate with
the wholesale price charged for carrying a minute of traffic to that country. Thus, for
example, one wholesaler was offering to carry traffic from New York to Moldova at a
rate of $0.086 per minute, 92 percent less than the prevailing settlement rate of $1.04
per minute. Since ISR is not permitted in Moldova, it seems certain that this traffic is
bypassing the settlement rate illicitly.

Voice over IP

The volume of traffic carried over IP links in 2001 was impressive: 9.9 billion minutes,
equivalent to more than six percent of the world’s international traffic. While the traf-
fic volumes suggest that VoIP has become a mainstream technology, the primary des-
tinations of VolIP traffic suggest that it is, as yet, primarily used for settlement rate
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Figure 7. Comparison of Wholesale and Settlement Rates, 2002
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arbitrage. Seventeen of the twenty largest VoIP call destinations from the U.S. are
developing countries that prohibit direct interconnection and still maintain high settle-
ment rates.

Given the stunning volume of traffic now passing through international VolP links, it is
clear that VoIP has emerged as the most successful means of bypassing the settlement
rate regime to date. However, its very success as an arbitrage tool may be helping VolP
move into the mainstream. Faced with the rapid erosion of incoming termination traf-
fic, a growing number of incumbent carriers in developing countries have concluded
agreements with leading VolP carriers to terminate their traffic.

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 re-routes an out-
going international call through a third country, frequently in order to take advantage
of the intermediate country's lower settlement rate with the final destination.

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 origi-
nating countries. .
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Figure 8. Comparison of Wholesale and Mobile Termination Rates, 2002

$0.25

$0.20

$0.15

$0.10

US Dollars per Minute

$0.05

'

# Mobile Interconnection Rate

W Wholesale Rate

$0.00

Germany Greece

Portugal

Netherlands

Hungary

Bypass operators' ideal targets combine three
qualities: high volumes of traffic, high prices, and
a significant price or cost imbalance.
Traditionally, developing countries with high set-
tlement rates have been the most attractive tar-
gets. However, in recent years margins have
eroded as settlement rates have declined.
Moreover, the occasionally draconian penalties
levied on “economic crimes” in some developing
countries can serve as an effective deterrent to
all but the well connected.

As luck would have it, a new refile target has
emerged: European mobile networks. In Europe,
approximately 30 percent of incoming interna-
tional calls are terminated on mobile telephones.
However, TeleGeography estimates that, due to
the very high cost of mobile termination, calls to
mobile phones account for 67 percent of the total
cost for terminating international traffic in
Western Europe.

Mobile termination costs are high enough that
most carriers have chosen to pass them on to
their subscribers. For example, many consumer

calling plans in the U.S. now charge different
rates for international calls placed to European
fixed and mobile subscribers. However, some
service providers offer calling plans for high-vol-
ume corporate customers that feature “blended”
international prices. These plans provide callers
a fixed country rate, irrespective of whether the
call is terminated on a fixed or mobile network. In
some cases, this blended price is lower than the
termination rate alone.

This pricing imbalance has prompted arbitrageurs
to open high-volume retail accounts with such a
carrier and then resell this retail service to other
wholesale buyers. There is ample evidence that
arbitrageurs have found inexpensive ways of
transporting calls to European mobile networks.
Wholesale rates offered on telecom exchanges to
many European mobile destinations on telecom
exchanges are frequently lower than the cost of
mobile termination, alone. While it's impossible to
determine the precise volume of this traffic,
there's no question that it runs into the million of
minutes on an annual basis.

Notes: Wholesale rates reflect least-cost-routing rates available on Last Mile Connections during November 2002.

Source: Last Mile Connections, Inc., and TeleGeography research
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For example, in mid-year 2001, the official settlement rate for traffic from Denmark to
Peru was approximately $0.47 per minute, while U.S. carriers paid a settlement rate of
$0.25 per minute for calls to Peru. By charging Danish carriers a fee somewhere
between the Danish rate and the U.S. rates—say, $0.35 for a one-minute call—a U.S.-
based refiler could turn a $0.10 profit. The Danish carrier would also benefit from this
arrangement, by saving $0.12 per minute, minus the negligible transmission costs of
routing the call through the United States. In contrast, the Peruvian telco would lose
$0.22 per minute in potential 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 to 30 percent of world
traffic 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.

Who is sending all of this bypass traffic? Based on survey responses provided to
TeleGeography, carriers in monopoly markets and developing countries are every bit as
likely to trick the system as carriers battling for their existence in hotly contested mar-
kets. The destinations, volumes, and technologies employed may vary, but the ulti-
mate 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 carriers are engaged in some form of bypass, the prac-
tice will survive as long as there are cost structures that can be circumvented. @=®
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VoIP Routes & Traffic

Overview

Just four 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. By the end of 2001, international Voice-over-IP
(VolP) traffic had grown to 9.9 billion minutes, more than six percent of all international
traffic. Based on TeleGeography’s half-year survey results, the total market may reach
18 billion minutes for the calendar year 2002, constituting more than 10 percent of the
world’s forecasted international traffic (see Figure 1. International VolP and PSTN
Traffic Summary, 1997-2002). Although VolP has only recently left its infancy as a car-
rier-grade transport technology, it can no longer be considered an experiment. Based
solely on traditional circuit-switched traffic flows, global cross-border calling grew just
eight percent in 2001—the slowest rate of growth since traffic indicators were first col-
lected almost 30 years ago. Add international VolP minutes to the 2001 total, how-
ever, and global traffic grew over 10 percent—still anemic but not unprecedented.

Figure 1. International VoIP and PSTN Traffic Summary, 1997-2002
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Notes: Voice-over-1P (VoIP) traffic includes all cross-border voice calls carried on IP networks but terminated on public switched telephone net-
works; PC-to-PC communications and private network traffic are excluded. PSTN traffic includes circuit-switched voice and fax traffic carried on
traditional international facilities as well as international simple resale (ISR) facilities. Figures for 2002 are estimated. ’

Source: TeleGeography research - . . © TeleGeography, Inc. 2002
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Figure 2. International VoIP and PSTN Traffic Destination Summary, 2001
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Notes: Voice-over-IP {VolP) traffic includes all cross-border voice calls carried on IP networks but terminated on public switched telephone net-
works; PC-to-PC communications and private network traffic are excluded. PSTN traffic includes circuit-switched voice and fax traffic carried on
traditional international facilities as well as international simple resale (ISR) facilities.

Source: TeleGeography research © TeleGeography, Inc. 2002

Wholesale VolP

Although the VolIP industry is still young, it is rapidly maturing. While many new and
incumbent carriers alike have begun to build IP networks that will carry all of their voice
traffic in coming years, most wholesale VolIP traffic today is still carried by a handful of
specialist providers acting as carriers’ carriers for established and emerging phone
companies (see Figure 3. Major VoIP Carriers and Traffic). Some of these specialist
wholesalers use regular Internet transit to carry their voice traffic; others 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.

Many well-established telephone companies may still consider VolP an experiment and
sometimes see it as a threat to existing revenue streams; however, this view seems to
be changing. Established PSTN carriers are increasingly using VolP technology and
adding VolP services to their list of offerings. While a large portion of VoIP traffic car-
ried by established carriers is bundled into enterprise services on private networks,
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Figure 3. Major VolP Carriers and Traffic
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Traffic (min)
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2001 2002

Market Capitalization
Oct., 2001 Oct., 2002

Deltathree
(NASD: DDDC)

129 m

$156 m

61m

$6.5m

$19m $17m

iBasis
(NASD: IBAS)

1,147 m

$133.8m

1,174 m

$83.6m

$29m $17m

ITXC
(NASD: ITXC)

1,881 m

$173.2m

1,390 m

$1237m

$119m $113m

Net2Phone
(NASD: NTOP)

478 m

$165.4 m

515m

$57.1m

$190 m $146 m

Notes: Traffic statistics include only wholesale international VolP minutes; revenue figures include services, software, and equipment in addition to
per minute charges for PSTN and IP voice and fax services. Traffic statistics may include some PSTN failover. Net2Phone’s fiscal year ends July

31.

Source: TeleGeography research and company reports
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Figure 4. If You Can’t Beat Them...

Cloaked in the "gray area” of international tele-
com regulation, VoIP has posed new threats to
established revenue streams, especially in pro-
tected single carrier markets. However, some of
the world’s aging international carrier monopolies
have taken the decision to embrace, rather than

partnerships with wholesale VoIP carriers. The
incumbents must balance cannibalization of tradi-
tional revenue streams while capturing a portion
of the traffic they are losing to illicit bypass. More
information about how carriers and regulatory
organizations are dealing with the introduction of

VolIP in their markets can be found in a series of
case studies published by the ITU (http://www.itu.
int/ osg/spu/casestudies/index.htmi#iptel).

fight, VolP. These incumbents are partnering with
VolP carriers to terminate—and increasingly,
originate—traffic to augment revenue rather than
lose it. Incumbents in Colombia, Zimbabwe,
Vietnam, and many other economies have formed

© TeleGeography, Inc. 2002

Source: TéIeGeography research

some carriers are beginning to carry significant volumes of wholesale VolIP over their
long-haul networks. Incumbent Telecom Italia, for example, recently announced that 50
percent of its international traffic will soon be carried as VolP.

While some established PSTN carriers are utilizing their own IP networks to carry voice
traffic, most are outsourcing to VolP middle men. VolP wholesaler ITXC claims to carry
traffic for most major carriers in the U.S., including the Regional Bell Operating
Companies, who have only recently begun to compete in the long distance market.
ITXC reported in June 2002 that over 60 percent of its traffic originates on “Tier-1”
carrier networks. ITXC’s chief competitor, iBasis, reported slightly higher statistics for
the same period. But this data should not be surprising. It reflects the maturity of
VolIP as a routing option and matches the reality of the international telephone busi-
ness—that top carriers originate most of the traffic.

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. In the long term, the answer will depend on how deeply into the home and office
IP-enabled devices penetrate and how willing existing carriers are to mothball billions
of dollars of PSTN switching equipment ahead of their expected depreciation cycle.

End Users & Technology

In addition to their wholesale businesses, many VolIP specialists are also taking a direct
path to the consumer by way of PC-to-PC, PC-to-phone, and phone card calling plans.
(In fact, PC-to-phone calls predate phone-to-phone over IP.) Last year, companies such
as Net2Phone, deltathree, and Callserve reported significant volumes of PC-to-phone
traffic. Most retail VolP carriers also offer wholesale services; however, similar to their
switched counterparts, some are focusing more on the end user as wholesale margins
efiaporate.

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 VoIP traffic has been H.323, a protocol developed
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Figure 5. International VolP Traffic Growth by Region, 2000-2001
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Notes: Voice-over-IP (VolP) traffic includes all cross-border voice calls carried on IP networks but terminated on pub-
lic switched telephone networks; PC-to-PC communications and private network traffic are excluded.

Source: TeleGeography research , @feteGeography, Inc. 2002

under ITU auspices in the late 1990s for video communications over local area net-
works. Now in its fourth iteration, H.323 has been re-engineered specifically to han-
dle VoIP 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 dif-
ficulty deriving much profit from the razor-thin margins associated with carrying voice
traffic, especially on competitive routes. Although there was much hype surrounding
the potential of SIP to revolutionize the VolP industry—peaking with the release of the
much publicized integration of SIP with Windows XP—very few new applications have
been developed so far. The advantages SIP may bring to the VolP industry are still
compelling but have yet to be realized on a large scale.

Traffic Survey

Given the nascent stage of the VoIP 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 busi-
ness. Therefore, our research focused on acquiring real traffic statistics from real VolP
carriers. The statistics and analysis presented on these pages are based on
TeleGeography’s third annual VoIP routes survey, concluded in October 2002.
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Figure 6. Top 25 U.S.-Originated VolP Routes, 2000-2002

Percentage of Total Outgoing VolP Minutes

Rank Route 2002 Route Share 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0%
1. U.S.to Mexico .......... 121% | : . ; : :
2. 1S, $0/CHITE wawsos s vswssd 4.6%

3. U.S. to Colombia .......... 2.5%

4. US.toPoland ............ 24% |

5. U.S. to Philippines ........ 2.0%

B WS t0/BrazZIl uass s v s s s wuve 16% |

7. US. to Indonesia ......... 1.6%

8. U.S. tolsrasl ..isviuuvuine 1.6%

9. UStoRussia ............ 1.2%

10. US.tolndia ............. 11% |

1. US.to Thailand .......... 09% |} :iggf
12. US.toPeru.............. 08% | 2000
13. U.S.to Romania .......... 0.8%

14. U.S.to Venezuela ......... 0.7%

15. U:S. to Ecuador: . ......uul 0.6%

16. U.S.to Ukraine ........... 0.6% :

17. U.S.to HongKong ........ 0.6%

18. U.S.to Canada ........... 0.6%

19, U.S.to Bulgaria .......... 0.6%

20. U.S.to Kuwait ............ 0.6%

21: USitoTurkey - ;o555 cssued 0.6%

22. U.S.to Senegal ........... 0.5%

23. U.S. to Czech Republic ....05% ]

24. U.S.to Vietnam........... 0.5%

25. U.S.to Argentina ......... 0.5%

\

Notes: Route rankings are based on actual traffic reports by major wholesale and retail VolIP carriers. Figures do notinclude all VoIP carriers and
routes, however, so some omissions may have occurred. Year 2002 rankings are based on statistics supplied for the first six months of 2002. In 2002,
routes omitted from this table may have accounted for almost 30 percent of U.S -originated VolP traffic.

Source: TeleGeography research © TeleGeography, Inc. 2002
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The goal of our survey was twofold: first, to measure how much VolIP 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'fPC
communications and private corporate network traffic are excluded because neither are
directly comparable to PSTN traffic flows. 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 wholesale VolIP traffic is diffi-
cult to ascertain. Many carriers track only where the traffic enters their network, usu-
ally at a centrally-located hub in the U.S. or the U.K.

The Results

Overall, our findings prove an obvious point—that VoIP 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 VoIP 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 VolIP 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 6. Top 25 U.S.-Originated VolP Routes, 2000-2002).

Figure 7. Incoming VolP Traffic on Selected Routes, 2001
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Figure 8. Growth on Top 10 U.S.-Originated VolP Routes, 2000-2001
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Notes: Voice-over-IP (VolP) traffic includes all cross-border voice calls carried on [P networks but terminated on pub-
lic switched telephone networks; PC-to-PC communications and private network traffic are excluded.
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Routes

Although VoIP calling patterns run roughly parallel to established PSTN demand, the
largest share of VolIP traffic terminated in countries where existing PSTN settlement
rates are highest relative to the actual cost of getting the call there (see Figure 10.
Traffic, Settlements, and Regulation). Also, because quality expectations may be lower
on many popular arbitrage routes, VolP calls compare favorably to the mediocre qual-
ity of many circuit-switched and mobile terminated calls. The impact on overall traffic
flows can be significant—in countries with sufficient infrastructure and high settlement
rates, VoIP accounts for up to 20 percent of total incoming traffic (see Figure 7.
Incoming VolP Traffic on Selected Routes, 2001).

The clearest example of this trend is traffic on the U.S.-Mexico route, which accounted
for over ten percent of U.S.-originated VolP traffic between 2000 and 2002. Routes
into China, Russia, and Brazil are still growing strongly and accounted for another ten
percent of U.S.-originated VolP traffic during the same time period. Routes to
Indonesia and India have seen the most growth between 2000 and 2001, each grow-
ing by over 100 percent (see Figure 8. Growth on Top 10 U.S.-Originated VolP Routes,
2000-2001). VolP 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 calls
over Internet connections into the local telephone network.
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Figure 9. Regional Termination Destinations of International VolP Traffic, 2001
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Source: TeleGeography research © TeleGeography, Inc. 2002
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Figure 10. Traffic, Settlements, and Regulation
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for calendar year 2001. Regulatory comparison based on the number of carriers authorized to own international
transmission facilities at year end 2001.

Source: TeleGeography research and FCC © TeleGeography, Inc. 2002

Regions

In terms of total traffic, Latin America, East Asia, and Eastern Europe were the primary
destinations of global VoIP termination in 2001 due to arbitrage opportunities and rap-
idly developing IP infrastructure (see Figure 5. International VolIP Traffic Growth by
Region, 2000-2001). Eastern Europe experienced the highest growth between 2000
and 2001, increasing its traffic volume by nearly 140 percent. Latin America and Asia
nearly doubled again in 2001 and may grow faster still in 2002 with the full opening of
the international voice markets of Brazil and India. Colombia and Argentina experi-
enced the highest growth in incoming VolP for Latin America between 2000 and 2001,
each growing by over 120 percent.

Africa continues to experience significant growth—over 60 percent between 2000 and
2001—however, total traffic to the region remains very low compared to other regions.
(see Figure 9. Regional Termination Destinations of International VoIP Traffic, 2001).
Senegal, South Africa, Kenya, and Nigeria account for two-thirds of incoming interna-
tional VoIP in Africa. In all parts of the Middle East, except Israel, VoIP is not taking
much of a foothold. The environment is right for VolIP to flourish—high settlement rates
and growing IP infrastructure—however, the incumbents seem to have been successful
SO far on keeping illicit bypass from burgeoning.
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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
VolIP 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.

o=2
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International Traffic to and from
Mobile Phones

After several years of explosive growth and feverish expansion, mobile telephony has
become a fixture of international telecommunications. Recently, however, the frenzied
optimism which accompanied the mobile industry in its infancy has given way to greater
investor skepticism and scrutiny. Third-generation (3G) licenses were auctioned off at
unprecedented premiums only a few years ago, but, during the last year, major opera-
tors have reneged on plans to offer such services, eliciting favorable responses from
financial markets. As the industry matures, mobile operators are shifting their focus
from sheer subscriber growth to increasing the average revenue per user (ARPU), to
which international traffic contributes considerably.

For international carriers, mobile traffic is increasingly important. As mobile-originated
international traffic grows, mobile operators become more valuable buyers of whole-
sale services. Conversely, the more international traffic is terminated to mobile hand-
sets, the greater the payments international carriers must make to mobile operators.
Given the significant differential between fixed- and mobile-termination prices, even a

TRAFFIC ANALYSIS

Figure 1. Mobile versus Fixed International Traffic and Subscribers by Region, 2001
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small increase in mobile-terminated traffic can result in a significant increase in total
termination costs. Over the past year, mobile-originated traffic grew from 14.5 per-
cent of total international traffic to 15.7 percent while mobile-terminated traffic rose
from just over 18 percent to 21 percent. As that proportion grows, mobile traffic will
become an even greater consideration for long-distance carriers.

Mobile Traffic

Over the past several years, international mobile traffic has grown much faster than
total international traffic, boosted largely by the explosion in mobile subscriptions.
From 1995 to 2001, the number of mobile subscribers worldwide increased ten-fold,
from 90 million to almost 1 billion—roughly equal to the number of fixed-line sub-
scribers in the world. During the past three years, however, global subscriber growth,
while still strong, has slowed consistently, reflecting the maturation of many mobile
markets. In fact, the subscriber growth rate between 2000 and 2001—29 percent—
was the slowest annual growth since mobile phones entered the market in the early
1980s. In more developed economies (with higher international traffic volumes), the
decline in growth has been more dramatic. Europe, for example, watched its subscriber
growth fall from 61 percent in 2000 to 22 percent in 2001.

As a result, international mobile traffic (particularly mobile-originated traffic) has also
registered declining growth rates. From 2000 to 2001, the volume of international
traffic originated on mobile phones grew from 19.2 billion minutes to 22.6 billion min-
utes, an increase of almost 18 percent. While nearly double the growth rate of total
global traffic in 2001, mobile traffic growth is down sharply from the 64 percent

Figure 2. Percent of Mobile-Originated International Traffic, 1999-2001
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increase realized between 1999 and 2000, reflecting a significant decline in growth
across all regions of the world. The distribution of traffic across regions has remained
relatively constant over the past three years, with Europe representing 62 percent of
the world’s mobile-originated international traffic. Asia & Oceania’s share of the global
total rose three percentage points over the last year (roughly equal to Europe’s
decline), to 27 percent (see Figure 1. Mobile versus Fixed International Traffic and
Subscribers by Region, 2001). g
The rate of mobile-originated traffic growth continues to vary widely across regions,
though the degree of variation has remained almost constant over the past year.
Europe and Latin America & Caribbean again registered the lowest growth rates, with
12 percent and 13 percent, respectively. Europe, despite its low growth rate, still
accounts for the largest volume of any region, with almost 14 billion minutes of inter-
national long-distance traffic originated on mobile handsets. Notably, while mobile-
originated traffic increased both in terms of volume and proportion in most of the
world, the percent of outgoing calls made on mobiles remained almost constant from
2000 to 2001 (see Figure 2. Percent of Mobile-Originated International Traffic, 1999-
2001).

From 2000 to 2001, mobile-terminated traffic grew 33 percent (nearly twice the rate
of mobile-originated traffic), from 25.6 billion minutes to 34.2 billion minutes, repre-
senting 21 percent of the world’s total traffic. Again, European users received the bulk
of mobile-terminated traffic, with a 56 percent share of the world’s total. Regional
rankings are similar to those for mobile-originated traffic, with the Americas distantly
trailing Europe, Asia, and Africa.

Figure 3. Percent of Mobhile-Terminated International Traffic, 2000-2001
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g and International Mobile Traffic

An increase in mobile subscribers has a greater impact on
international voice traffic than a comparable increase in fixed-
line subscribers: 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 inter-
national telecommunications transport. To illustrate the contri-
bution mobile roaming makes to international voice traffic
flows, let's consider the case of a German mobile user travel-
ing in Austria.

Upon activating her handset, the German traveler will select
an Austrian host network on which to operate. Network
selection may be performed manually, in which case the user
chooses a host network from a list of available networks.
Manual selection locks the mobile user into a specific net-
work, to which the handset will return if the signal is lost or
the handset deactivated. More likely, though, host network
selection will be performed automatically by the handset,
either on the basis of signal strength or preferences pre-pro-
grammed by the user’s home provider. This selection process
establishes a connection between the home and host net-
works, allowing the host network to locate the user and pro-
viding the host network with authentication and billing
information.

When the German traveler 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 host network and then transmitted along the PSTN to
Germany for termination. The resulting traffic, while connect-
ing 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.

Source: TeleGeography research

In either case, the German traveler will incur a roaming

charge for using the Austrian network. That charge, plusa
markup 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 which com-
pile roaming call records from host networks and distribute
them to the users’ home networks. The clearinghouse also
calculates and collects the charges due the host network
operators. Some operators opt to handle roaming relationship
and billing management themselves, but clearinghouses are by
and large the industry standard.

In the above example, we've made a number of assumptions in
order to illustrate how roaming contributes to international
voice traffic. One of the principal assumptions is the existence
of a roaming agreement between the traveler's home mabile
provider and at least one Austrian provider. Such agreements
are quite common, especially among GSM operators. The
GSM Assaciation has established a standard roaming agree-
ment in order to facilitate roaming between providers, as
negotiating separate agreements for multiple providers would
be prohibitively complicated or, at least, utterly tedious.

By illustrating intra-European roaming, we've also avoided dis-
cussing the technical interoperability necessary for interna-
tional roaming. 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 stan-
dards (CDMA, TDMA, etc.) in use. Interstandard roaming has
thus become a central issue in the development of truly global
roaming. [n order to foster interoperability between digital
standards, the GSM Association has established the GSM
Forum on Global Roaming, a working group dedicated to
resolving the current technical issues involved in interstandard
roaming. In addition to coordinating interface interoperability,
harmonizing billing standards is a major component of
interstandard roaming.

© TeleGeography, Inc. 2002

Regional growth rates for mobile-terminated traffic were generally higher than those for
mobile-originated traffic, ranging from 17 percent in Europe to 75 percent in Asia &
Oceania. Incoming calls to mobiles rose 58 percent in Latin America & Caribbean but
oﬁly account for 12 percent of all incoming traffic. Outside the Americas, mobile-ter-
minated calls accounted for over 20 percent of incoming traffic, between 24 percent in
Africa and 30 percent in Europe (see Figure 3. Percent of Mobile-Terminated

International Traffic, 2000-2001).
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Figure 5. Mobile Subscribers and International Traffic for Selected

Countries, 2001
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Source: Talel’ieography research ' . . @TeIaGeography, Inc. 2002

While the decline of growth rates for international mobile traffic is strongly linked to
declining subscriber growth, it is also reflective of several trends in the international
long-distance market. Although some room for growth remains—the United States &
Canada lag well behind Europe in terms of mobile penetration (39 percent for the for-
mer and 52 percent for the latter), and developing countries like Nigeria have experi-
enced growth of 1000 percent over the last year—worldwide subscriber growth will
undoubtedly be less spectacular in the future than in recent years. Mobile traffic
growth, by extension, can be expected to follow the same trend (for a discussion of how
roaming contributes to international mobile traffic, see Figure 4. Roaming and
International Mobile Traffic).
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Figure 6. International Call Prices: Mobile versus Fixed, 2002

Retail Price Ratio

5:1 9:1
Wholesale Cost Ratio

Notes: Data show the ratio of international call costs to mobiles over fixed for 38 countries. For example, retail rates to
French mobiles are 42 cents per minute while retail rates for F are 14 ¢ 1 i
- Wholesale nce are 2 cents to fixed lines and 22 cents to mobile phones, al

. Retail'rat's lect AT&T's Anyhour International Savings plan; esal , i
 Source: TeleGeography research and Band-X Ltd. . © TeleGeography, Inc. 2002

Mobile Termination Costs

The increasing amount of mobile-terminated traffic has made mobile termination costs
a serious concern for international carriers, as well as consumers and national regula-
tory agencies. Terminating traffic on mobile networks is almost universally more expen-
sive than terminating traffic on fixed networks, resulting in a significant differential
between call prices to mobile and fixed phones. Figure 6 (International Call Prices:
Mobile versus Fixed, 2002) show the ratios of mobile and fixed prices, on both whole-
sale and retail levels. For calls to France, for example, wholesale prices to mobile
phones are 11 times those to fixed phones while retail prices to mobiles are 3 times
those to fixed phones.

In order to illustrate the economic effects of terminating international traffic on mobile
networks, TeleGeography estimated the costs of mobile termination based on wholesale
pricing information gathered from the Band-X Switched Minutes Exchange. Though the
wholesale rates may not be an exact reflection of actual carrier costs, they serve as an
excellent proxy, as differences in wholesale rates between fixed and mobile termination
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 corresponding interconnection
rates (see Figure 7. Interconnection, Wholesale, and Retail Prices for Select Countries,
2002). Note that in some cases, the wholesale rate is actually at or below the inter-
connection rate as a result of gray market arrangements.
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Figure 7. Interconnection, Wholesale, and Retail Prices for Select Countries, 2002

Interconnection (US$/min) Wholesale (US$/min) Retail (US$/min)
Country Fixed Mobile Percent Fixed Mobhile Percent Fixed Mobile Percent
Germany 0.02 0.20 1073.8% 0.02 0.17 850.0% 0.14 0.31 221.4%
Greece 0.03 0.21 826.8% 0.04 0.12 300.0% 0.14 0.26 185.7%
Hungary 0.03 0.13 410.1% 0.04 0.17 425.0% 0.29 0.41 141.4%
Netherlands 0.01 0.18 1880.2% 0.02 0.18 900.0% 0.14 0.32 228.6%
Portugal 0.02 0.21 1224.9% 0.03 0.19 633.3% 0.14 0.32 221.4%
Sweden 0.01 0.10 1151.8% 0.01 0.16 1600.0% 0.14 0.35 250.0%

Note§: Percent reflects the mobile rate as a percem&ge of the fixed rate. Wholesale rates are from New Ybrk as of August 2002, Refail ratesare
from AT&T. ’ o

Source: TeleGeography research and Last Mile Connections, Inc. , © TeleGeography, Inc.2002

Where the rates for fixed and mobile termination are in line (e.g., Asia & Oceania),
mobile traffic does not contribute significantly more to the cost of terminating traffic in
a particular country. Where the difference is more substantial, mobile traffic con-
tributes disproportionately to the total cost of termination (see Figure 8. Estimated
Costs of Wholesale Traffic to Fixed and Mobile Destinations, 2001). For Europe, in par-
ticular, the effect is stunning: though mobile calls account for only 30 percent of all
incoming international traffic, they represent 67 percent of the total cost for terminat-
ing international traffic. Again, these cost estimates are meant to be solely illustrative,
but the economic effects they imply are certainly real.

How does one account for such drastic differences in interconnection rates (and, by
extension, wholesale and retail prices) for fixed and mobile phones? Certainly, the
costs of building and operating mobile networks are greater than those for fixed net-
works, but, even so, it is difficult to account for such staggering differences (as high as
1780 percent) on a purely economic basis. Thus, to fully understand the dynamics
shaping these rates, one must examine the regulatory framework governing telecom-
munications networks and their interconnection.

When mobile services were first introduced, most national regulatory agencies (NRAs)
were concerned with stimulating the growth of the industry and fostering a competitive
environment for new operators. Thus, many opted for a calling party pays (CPP) pay-
ment structure and required fixed-line operators to provide mobile operators with cost-
based access to their fixed networks (for more information on CPP and its alternative,
receiving party pays or RPP, see Figure 9. Payment Structures for Mobile Calls).
Unsaddled by such regulatory constraints, mobile operators have, in turn, been able to
charge fixed-line operators access fees well above the mobile-to-fixed interconnection
rate. Initially, this cost differential wasn’t considered problematic; mobile services were
predominantly limited to business people and wealthy consumers, who could generally
afford the premium charge. With such a small subscriber base, the overall economic
impact of high fixed-to-mobile interconnection charges was relatively modest.
Moreover, a certain degree of cross-subsidization was expected to help new mobile
operators become established.

© TELEGEOGRAPHY, INC. 2002 TELEGEOGRAPHY 2003 93



TRAFFIC ANALYSIS

Figure 8. Estimated Costs of Wholesale Traffic to Fixed and Mobile Destinations, 2001

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
Burundi 46 26.1% 0.21 0.22 0.7 0.3 27.0%
Egypt 651.8 15.5% 0.31 0.36 170.8 36.3 17.5%
Ghana 139.3 29.0% 0.16 0.19 15.8 .7 32.7%
Madagascar 24.8 20.0% 0.25 0.29 5.0 1.4 22.5%
Nigeria 114.4 20.8% 0.30 0.39 27.2 9.3 25.5%
South Africa 736.0 31.2% 0.14 0.17 709 39.0 35.5%
Africa Total 4,568.4 24.2% 0.23 0.24 781.2 265.6 25.4%
L. America & Caribbean
Bolivia 93.9 30.9% 0.20 0.27 13.0 18 37.6%
Brazil 1,351.5 17.3% 0.12 0.14 134.1 32.8 19.7%
Chile 675.1 11.7% 0.05 0.09 29.8 71 37.6%
Colombia 835.1 10.8% 0.11 0.14 82.0 12.6 13.3%
Dominican Republic 1,714.6 25.0% 0.08 0.10 102.9 42.9 29.4%
Ecuador 178.6 26.3% 0.21 0.20 21.6 9.4 25.4%
El Salvador 801.9 20.0% 0.13 0.17 83.4 213 24.6%
Jamaica 4138 27.6% 0.22 0.23 65.9 26.3 28.5%
Nicaragua 89.5 21.0% 0.22 0.27 15.6 5:1 24.6%
Paraguay 68.2 41.8% 0.18 0.26 7.1 74 50.9%
Uruguay 127.8 15.0% 0.19 0.19 20.6 36 15.0%
Venezuela 551.7 36.7% 0.15 0.18 52.4 36.4 41.0%
L. America & Carib. Total  38,481.9 12.0% 0.05 0.1 1,540.7 523.9 25.4%
U.S. & Canada
Canada 9,281.0 5.0% 0.02 0.02 176.3 9.3 5.0%
United States 13,400.0 4.0% 0.02 0.02 257.3 10.7 4.0%
U.S. & Canada Total 22,681.0 4.4% 0.02 0.02 433.6 20.0 4.4%

Notes: Global traffic to destination equals total incoming traffic to each country in 2001 and includes both traffic reported to TeleGeography and
estimates. As incoming traffic is much more difficult to track than outgoing traffic, the sum of regional averages for incoming traffic does not
directly compare to that of outgoing 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 2001. Total cost to fixed and mobile destinations are estimated by multiplying the volume of
total international minutes to fixed and mobile phones in each country by the wholesale rates to fixed and mobile destinations 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. 2002

Mobile subscribers growth and the corollary growth in mobile-terminated traffic—and
termination payments to mobile operators—have caused fixed-line operators to con-
test the disparity in interconnection charges (between fixed-to-mobile, mobile-to-fixed,
and mobile-to-mobile) and the logic underpinning regulatory intervention heretofore.
In assessing the market power of the involved parties on the basis of market share
rather than control of calling opportunities, they argue, NRAs have failed to take into
account the absence of competition in call termination on mobile networks—mobile
operators essentially have monopoly power over call termination. In CPP markets, par-
ticularly, mobile operators can leverage their position to extract seemingly dispropor-
tionate fees from fixed-line operators wishing to connect to their network
(again, see Figure 7).
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Figure 8. Estimated Costs of Wholesale Traffic to Fixed and Mobile Destinations, 2001

(Continued)

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
Asia & Oceania
Australia 2,742.1 18.0% 0.02 0.10 45.0 49.4 52.3%
Japan 2,588.5 25.9% 0.04 0.13 76.7 87.2 53.2%
Korea, Rep. 997.3 30.0% 0.03 0.08 20.9 23.9 53.3%
Lebanon 380.1 30.0% 0.16 0.34 42.6 38.8 47.7%
Malaysia 810.0 31.5% 0.06 0.06 333 15.3 31.5%
Oman 108.0 31.0% 0.30 0.30 22.4 10.1 31.0%
Pakistan 1,165.1 13.2% 0.43 0.43 435.0 66.0 13.2%
Qatar 113.5 44.0% 0.28 0.31 17.8 15.5 46.5%
Saudi Arabia 705.5 40.0% 0.34 0.37 143.9 104.4 42.0%
Singapore 3,414.9 30.0% 0.04 0.04 95.6 41.0 30.0%
Syria 325.8 6.0% 0.39 0.39 1195 16 6.0%
Thailand 555.0 50.0% 0.17 0.19 472 52.7 52.8%
Asia & Oceania Total 32,501.3 25.7% 0.14 0.14 34584  1,204.7 25.8%
Europe
Andorra 48.1 36.4% 0.06 0.06 1.8 1.1 36.4%
Belgium 1,998.3 27.0% 0.02 0.24 29.2 129.5 81.6%
Bulgaria 220.0 38.6% 0.15 015 - 20.3 12.8 38.6%
Czech Republic 521.2 42.3% 0.09 0.13 27.4 29.0 51.4%
Denmark 1,140.2 26.4% 0.02 0.06 16.8 18.1 51.8%
Estonia 91.9 43.5% 0.10 0.12 52 48 48.0%
Finland 394.5 35.9% 0.03 0.07 16 9.9 56.7%
France 8,284.0 26.9% 0.02 0.22 121.2 489.6 80.2%
Germany 14,666.2 27.1% 0.02 0.21 2139 833.9 79.6%
Greece 891.0 30.7% 0.09 0.11 55.6 30.1 35.1%
Italy 5,183.4 47.7% 0.02 0.24 54.2 593.9 91.6%
Moldova 161.8 15.5% 0.14 0.14 19.2 35 15.5%
Norway 1,089.6 29.5% 0.02 0.12 15.4 38.6 71.5%
Poland 1,390.2 28.0% 0.10 0.12 100.1 46.7 31.8%
Portugal 1,272.5 30.0% 0.05 0.09 445 34.4 43.5%
Romania 600.0 25.4% 0.18 0.19 80.6 28.9 26.4%
Sweden 1,391.0 30.0% 0.01 0.07 9.7 29.2 75.0%
Switzerland 1,290.1 30.0% 0.02 017 18.1 65.8 78.5%
Europe Total 64,111.8 29.8% 0.04 0.17 15707  3,127.2 66.6%
Notes: See facing page.
Source: TeleGeography research and Band-X Ltd. © TeleGeography, Inc. 2002

During the course of the past year, NRAs have responded to these criticisms and turned
their attention to mobile operators, particularly in Europe. With the implementation of
the European Union Telecommunications Regulatory Package imminent, European NRAs
have begun scrutinizing the mobile industry and intervening on behalf of fixed-line
operators and consumers. The degree of regulatory intervention varies across coun-
tries, ranging from the establishment of best-practice guidelines for setting intercon-
nection prices (in France) to direct mandates for cost-oriented pricing (in Sweden).
Much of the variation in regulatory action hinges on the market definitions applied to
mobile operators. Where operators are deemed to have significant market power
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Two payment structures exist for mobile services:

calling party pays (CPP) and receiving 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 services 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.

Figure 9. Payment Structures for Mobile Calls

‘ Proponents of CPP argue that it increases mobile

penetration, especially by facilitating pre-paid
mobile services. 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 charges in line with prices
for other forms of interconnection. In CPP mar-
kets, they contend, the mobile consumer has no
incentive to consider the price for call termination

on their phones when choosing a mobile provider.
For customers in RPP markets, the cost of fixed-
mobile interconnection is, in fact, a consideration
in provider selection, and providers have nothing
to gain by inflating prices. Recent studies have
supported both claims: the number of subscribers
has grown more rapidly in CPP countries, while
fixed-mobile interconnection prices are substan-
tially lower in RPP countries. Mexico provides an
acute example of both trends. After the introduc-
tion of CPP in 1999, mobile subscribers in Mexico
increased dramatically, more than doubling the
previous year's growth, and the effective fixed-
mobile interconnection tariff increased by approx-
imately 250 percent. Despite the increased tariff,
there was a considerable increase in incoming
mobile traffic.

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 struc-

~ ture are largely contextual. 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 calling or
where technical obstacles (e.g., the availability of

_dialing codes) were encountered, RPP has been

~ implemented. Mexico and Argentina are notable
in that they have both switched from RPP to CPP
during the past three years.

Source: TeleGeography research © TeleGeography, Inc. 2002

(SMP), they are generally subject to greater regulatory control. Thus, in Sweden, Telia,
identified as bearing SMP due to its market share, is obliged to provide cost-oriented
interconnection to its mobile network while the other two mobile operators are not. In
the United Kingdom, Oftel has deemed each of the four mobile operators to wield SMP
over interconnection, due to their monopoly control over interconnection to their net-
works rather than their share of the overall market. As a result, all four operators are
subject to regulatory intervention regarding interconnection. How these market defi-
nitions are developed—and applied—for the European Union as a whole remains to be
seen.

The result of regulatory intervention has been a downward trend in interconnection
rates to mobile networks, though the exact results vary according to the market defi-
nitions in place. In Sweden, for example, Telia’s prices for interconnection have con-
tinued to drop since December 1999 while its competitors’ prices have remained
stable. Consequently, the Swedish regulator issued a mandate stating that the com-
petitors’ interconnection rates should be within 10 percent of Telia’s rates in order not
to warrant further regulatory investigation and potential action. In France, the regu-
lator mandated a 20 percent reduction in fixed-to-mobile interconnection rates in 2001
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and announced a 40 percent reduction over four years, starting in March of this year.
In other countries, appeals of regulatory decisions have delayed any potential reduc-
tions in interconnection rates.

That a severe disparity remains between fixed and mobile interconnection rates has
also generated considerable interest in the United States over the past year. Early this
year, the United States Trade Representative concluded that mobile connection in the
EU Member States and Japan was a matter of priority, citing World Trade Organization
(WTO) obligations to provide cost-oriented pricing for telecommunications services
from major suppliers. In September, the Federal Communications Commission issued a
consumer alert regarding foreign mobile termination rates and, in November, adopted
a Notice of Proposed Rulemaking to gather information on international calling prac-
tices (including foreign mobile termination rates) and evaluate the possible need for
reform. The results of these inquiries could place pressure on European NRAs for more
immediate action.

The Future of the Future

Once heralded as the future of mobile telecommunications, the 3G revolution, plagued
by technological setbacks and declining investor confidence, has yet to materialize.
Mobile data services are being deployed, though much less spectacularly than previ-
ously anticipated. For the immediate future, 3G services will not effect any significant
change on mobile voice traffic patterns. Thus, the future of termination costs is of much
greater import to international carriers. The degree to which regulatory pressure—as
there exists no real competitive pressure to lower interconnection charges—forces
interconnection prices downward will have a marked impact on carriers’ costs and, to
a certain extent, traffic patterns. For the time being, the high price of mobile termina-
tion underscores an important reality for international carriers: while costs continue to
decline in the “middle” of the network (i.e., transport), the ultimate costs of traffic are
determined by the terminator, not the carrier. @=®
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Global Traffic Review

Figure 1. International Traffic and Main Line Growth

4,500 . 450
-
-]

4,000 B -1 400
2
(=9

w Fixed main lines
m Cellular subscribers

3,500

350

3,000 —o=—|nternational call minutes - 300

2,500 1 250

2,000 R — e _ 200

1,500 1 150

100

Worldwide subscribers (millions)

1,000

International Telecommunications Traffic
(billions of minutes)

500 | 50

0 0

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Notes: Data include outbound international traffic on publsc networks only, VoIP call volumes are excluded Projections assume 12 percent traffic growth, 6
percent main line growth, and 30 percent mobile subscriber growth annually.

Source: TeleGeography research and ITU ' . f © TeleGeography, Inc. 2002

Figure 2. International Traffic, Revenue, and Subscriber Growth

Historical trend Slow growth Moderate growth Fast growth
CAGR CAGR CAGR CAGR
Indicator 1997 2001 1997-2001 2005 2001-2005 2005 2001-2005 2005 2001-2005
Calls (bn) 25.0 49.7 18.7% 784 12.1% 90.7 16.2% 100.8 19.3%
Minutes (bn) 82.4 144.0 15.0% 195.9 8.0% 226.6 12.0% 251.9 15.0%
per main line subscriber 104.1 137.7 1.2% 160.1 3.8% 171.6 5.7% 177.0 6.5%
per main line plus mobile 82.2 69.4 -4.2% 58.3 -4.2% 53.2 -6.4% 421 -11.7%
Revenue (US$ bn) 66.8 61.1 -2.2% 59.5 -0.6% 57.6 -1.4% 55.8 -2.3%
Assumptions
Call length (mins) 33 2.9 -3.2% 25 -3.6% 2.5 -3.6% 25 -3.6%
Price per minute (US$) 0.81 042  -14.9% 0.30 -8.0% 025 -12.0% 022  -15.0%
Main lines (bn) 0.8 1.0 1.2% 1.2 4.0% 1.3 6.0% 14 8.0%
Mobile subscribers (bn) 0.2 1.0 48.6% 2.1 20.0% 29 30.0% 4.6 45.0%
Total subscribers (bn) 1.0 2.1 19.9% 34 12.8% 43 19.7% 6.0 30.3%

Notes: 1997-2001 based on reported data. 2002-2005 based on ITU and TeleGeography forecasts. Scenarios are as follows:
1. Slow Growth: PSTN traffic continue to grow at a similarly slow pace experienced in 2000-2001 as newly competitive markets mature and as traffic migrates

to IP networks.

2. Moderate Growth: PSTN traffic growth returns to rates experienced prior to the widespread market liberalization of the late 1990s as price cutting keeps
traffic on the PSTN.

3. Fast Growth: PSTN traffic growth accelerates from 2000-2001 rates as mobile subscriber growth remains strong and continued price cutting stimulates traffic
increases.

Source; TeleGeography research and ITU World Telecommunication Indicators Database © TeleGeography, Inc. 2002
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Figure 3. Intercontinental Traffic Flows, 1997 and 2001
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International Traffic by Region

Figure 1. Interregional Traffic Flows, 2001
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Notes: These interregional traffic flows total 51.8 billion minutes. That sum does not equal global PSTN total of 144.0 billion minutes because {1} data setis
based on top 20 outgoing routes for 130 largest countries only; (2) traffic within regions account for a further 62.4 billion minutes based on data set;
(3) interregional routes below 100 million minutes are not shown.

Source: TeleGeography research © TeleGeography, Inc. 2002

Figure 2. International Traffic by Origin, 2001 Figure 3. Traffic Growth by Region, 2000-2001
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Source: TeleGeography research © TeleGeography, Inc. 2002

Note: Global traffic was 144.0 billion minutes in 2001. Data does not
included VolIP calls.

Source: TeleGeography research © TeleGeography, Inc. 2002
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Figure 4. European Telecommunications Traffic Flows, 2001
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Figure 5. Latin American Telecommunications Traffic Flows, 2001
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TRAFFIC SUMMARY

Figure 6. Asian Telecommunications Traffic Flows, 2001
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TRAFFIC SUMMARY

International Traffic by Country

Figure 1. Outgoing International PSTN Traffic Growth for Selected Countries, 2000-2001
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TRAFFIC SUMMARY

Figure 3. International Traffic Indicators, 2001

Outgoing Incoming Balance Population Minutes (Out) Main Lines  Minutes (Out)
(m minutes)  (m minutes)  (m minutes) (m) per Capita (thous.) per Main Line
Albania 65.4 317.0 251.6 34 19.0 198 3311
Algeria 207.1 n.a. n.a. 30.9 6.7 1,880 110.2
Andorra 63.2 48.1 -15.1 0.7 90.3 35 1,805.7
Argentina 455.9 n.a. n.a. 315 12.2 8,108 56.2
Armenia 34.6 n.a. n.a. 3.8 9.1 529 65.4
Australia (a) 3,030.0 n.a. n.a. 19.4 156.3 10,060 301.2
Austria 1,480.0 n.a. n.a. 8.1 182.2 3,810 388.5
Azerbaijan 29.6 n.a. n.a. 8.1 3.6 866 34.2
Bahamas 125 116.9 44.4 0.3 236.0 123 588.0
Bahrain 170.1 182.6 12.5 0.7 238.1 174 978.1
Bangladesh 477 n.a. n.a. 133.4 0.4 514 92.8
Barbados 37.6 n.a. n.a. 0.3 140.2 124 303.7
Belarus 209.9 n.a. n.a. 10.0 211 2,858 734
Belgium 2,155.0 n.a. n.a. 10.3 209.8 5,074 424.7
Bolivia 31.6 n.a. n.a. 8.5 37 515 61.4
Botswana (a) 59.0 4.2 -17.8 1.6 36.5 150 3925
Brazil 7722 n.a. n.a. 172.6 45 37,431 20.6
Bulgaria 125.0 220.0 95.0 8.1 15.4 2,914 42.9
Canada 7,915.0 n.a. n.a. 31.0 255.2 20,319 389.5
Cayman Islands 51.0 n.a. n.a. 0.4 1275 n.a. n.a.
Chile 281.2 n.a. n.a. 15.4 18.3 3,703 75.9
China 2,600.0 4,270.0 1,670.0 1,271.9 20 179,034 14.5
Colombia 363.4 n.a. n.a. 43.0 8.4 7,300 49.8
Costa Rica 131.4 165.5 34.1 3.9 33.8 945 139.0
Cote d'lvoire 60.3 n.a. n.a. 16.4 317 294 205.4
Croatia 2445 n.a. n.a. 44 55.8 1,700 143.8
Cuba 224 258.0 235.5 11.2 2.0 573 39.1
Cyprus 216.5 164.3 -52.2 0.8 284.6 435 497.7
Czech Republic 424.4 n.a. n.a. 10.3 4.3 3,846 110.3
Denmark 995.0 n.a. n.a. 5.4 186.0 3,882 256.3
Dominican Republic 227.4 1,714.6 1,487.2 8.5 26.7 955 238.1
Ecuador 61.1 n.a. n.a. 12.9 47 1,336 457
Egypt 192.3 n.a. n.a. 65.2 3.0 6,650 28.9
Estonia 74.6 91.9 17.3 14 55.1 504 148.1
Finland 485.0 n.a. n.a. 52 93.5 2,845 170.5
France 7,605.0 n.a. n.a. 59.2 128.5 34,033 2235
Georgia 64.2 n.a. n.a. 5.0 12.8 868 74.0
Germany 10,320.0 n.a. n.a. 82.2 125.6 52,280 197.4
Ghana 46.7 139.3 92.5 19.7 24 242 192.9
Greece 1,020.0 891.0 -129.0 10.6 96.5 5,608 181.9
Guatemala 156.2 536.8 380.6 1) 7 13.4 756 206.6
Guyana 19.4 69.6 50.2 0.8 25.3 80 2428
Hong Kong (a) 3,481.3 1,942.3 -1,545.0 6.9 505.4 3,898 894.7
Hungary 326.8 n.a. n.a. 10.2 321 3,730 87.6
India (a) 586.4 2,533.6 1,947.2 1,033.4 0.6 34,732 16.9
Indonesia 316.2 365.9 49.7 213.6 15 7,949 39.8
Iran 179.1 173.1 -6.0 64.7 2.8 10,347 17.3
Ireland (a) (b) 1,535.0 n.a. n.a. 3.8 400.4 1,860 825.3
Israel 1,120.0 728.0 -392.0 6.4 176.0 3,100 361.3
Italy 4,805.0 n.a. n.a. 51.7 83.3 27,303 176.0
Jamaica 95.6 413.8 318.2 27 35.8 513 186.5
Japan (a) 2,750.0 n.a. n.a. 1271 21.6 76,000 36.2
Jordan 185.3 217.0 317 5.0 36.8 660 280.8
Kazakhstan 118.6 206.9 88.4 14.8 8.0 1,834 64.7
Kenya 24.2 n.a. n.a. 30.7 0.8 313 713

Notes: Data are in millions of minutes of public switched traffic. VolP call volumes are excluded.

a. International traffic for year ending March 31, 2002. Australia, Mauritius, New Zealand, and Pakistan ends June 30, 2002.
b. Traffic data exclude some carriers or routes. (See country table for details.)

c. Data include refile traffic.

Source: TeleGeography research : . ~ © TeleGeography, Inc. 2002
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TRAFFIC SUMMARY

Figure 3. International Traffic Indicators, 2001 (continued)

Outgoing Incoming Balance Population Minutes (Out) Main Lines  Minutes (Out)
(m minutes)  (m minutes)  (m minutes) (m) per Capita ' (thous.) per Main Line
Korea, Rep. 1,120.0 n.a. n.a. 47.6 235 22,7125 49.3
Kyrgyzstan 235 42.3 18.8 5.0 47 376 62.5
Latvia 64.7 105.3 40.6 2.3 21.6 725 89.3
Lesotho 215 n.a. n.a. 21 10.4 22 968.5
Lithuania 58.1 n.a. n.a. 35 16.7 1,152 50.4
Luxembourg 394.6 n.a. n.a. 0.4 888.5 350 1,127.4
Macau 156.5 111.9 -44.6 0.4 353.0 176 887.2
Macedonia 66.3 197.2 131.0 20 324 539 123.1
Malaysia (a) 845.0 810.0 -35.0 23.8 35.5 4,738 178.3
Malta 45.6 65.5 19.9 0.4 116.3 208 219.5
Mauritius 35.6 56.2 20.6 1.2 29.7 307 116.0
Mexico 2,082.0 5,100.0 3,018.0 99.4 20.9 13,773 151.2
Moldova 52.3 161.8 109.6 43 12.2 676 774
Morocco 269.5 n.a. n.a. 29.2 9.2 1,191 226.2
Namibia 64.8 46.2 -18.7 1.8 36.2 17 552.0
Netherlands 3,225.0 n.a. n.a. 16.0 201.2 10,000 3225
New Zealand (a) 965.0 n.a. n.a. 38 250.7 1,834 526.3
Norway 796.0 n.a. n.a. 45 176.1 3,262 2440
Oman (b) 159.3 108.0 -51.3 25 65.0 235 677.0
Pakistan (a) (b) 110.0 1,165.1 1,055.2 141.5 0.8 3,400 32.4
Palestinian Territory (b) 453 479 26 3.1 14.6 257 176.3
Panama 453 119.9 74.6 29 15.6 430 105.3
Paraguay 35.3 75.8 40.6 5.6 6.3 289 122.2
Philippines (a) 449.0 2,332.7 1,883.7 71.0 5.8 3,100 144.8
Poland 729.9 n.a. n.a 38.7 18.9 11,400 64.0
Portugal 900.0 n.a. n.a. 10.2 88.0 4,397 204.7
Qatar 171.6 1135 -58.2 0.6 287.2 167 1,025.1
Russia (b) 1,081.6 869.3 -212.3 144.8 15 35,700 30.3
Saudi Arabia 1,516.6 705.5 -811.2 214 70.8 3,233 469.1
Serhia & Montenegro 2755 582.2 306.7 10.6 26.0 1,948 112.7
Singapore (a) 1,870.7 n.a. n.a. 4.1 456.0 1,556 960.6
Slovak Republic 176.3 n.a. n.a. 5.4 32.6 4,969 133
South Africa (a) 510.7 736.0 225.3 43.2 11.8 17,421 102.8
Spain (c) 4,275.0 n.a. n.a. 395 108.2 828 2453
Sri Lanka 54.0 180.0 126.0 19.6 2.7 453 65.2
Sudan (b) 36.1 n.a. n.a. 31.7 ] 32 79.7
Swaziland (a) 26.3 n.a. n.a. i 5] 24.6 6,585 821.9
Sweden 1,710.0 n.a. n.a. 8.9 192.3 5,183 259.7
Switzerland 3,230.0 n.a. n.a. 1.2 448.1 1,808 623.2
Syria 150.0 325.8 175.8 16.6 9.0 12,847 83.0
Taiwan 1,522.2 n.a. n.a. 22.4 68.0 223 1185
Tajikistan (b) 8.6 n.a. n.a. 6.2 1.4 5,974 38.6
Thailand 3111 555.0 177.4 61.2 6.2 312 63.2
Trinidad & Tobago (a) 80.9 189.2 108.4 1.3 61.8 18,901 259.5
Turkey 675.0 1,100.0 425.0 66.2 10.2 388 357
Turkmenistan (b) 193 n.a. n.a. 53 3.6 10,670 498
Ukraine 388.0 n.a. n.a. 49.1 7.9 1,053 36.4
United Arab Emirates 1,395.9 n.a. n.a. 3.0 469.0 35,326 1,325.8
United Kingdom (a) (c)  12,730.0 7,664.8 -5,065.2 59.9 2125 190,000 360.4
United States 37,2724 13,400.0 -23,872.4 284.0 131.3 951 196.2
Uruguay 78.0 127.8 49.8 34 23.2 1,663 82.0
Uzbekistan (b) 58.3 n.a. n.a. 25.1 23 2,444 35.1

Notes: Data are in millions of minutes of public switched traffic. VolP call volumes are excluded.

_ a. International traffic for year ending March 31, 2002. Australia, Mauritius, New Zealand, and Pakistan ends June 30, 2002.

b. Traffic data exclude some carriers or routes. {See country table for details,)

c. Data include refile traffic.
Source: TeleGeography research
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TRAFFIC SUMMARY

International Traffic by Route

Figure 1. Top 50 International Routes, 2001

Rank Countries Minutes each Way Total Minutes
1. Canada-U.S. 6,000.0 — 5,105.9 11,105.9
2. U.S. - Mexico 5,193.1 — 1,7234 6,916.5
3. UK.-US. 2,425.2 — 2,066.3 4,491.5
4. Hong Kong - China 1,668.2 — 1,350.0 3,018.2
5. U.S. - Germany 1,214.0 — 675.0 1,889.0
6. U.S. - Philippines 1,627.3 — 100.0 1,721.3
7. UK. - Germany 951.4 — 7500 1,701.4
8. lreland - UK. 865.0 — 710.9 1,575.9
9. US.-India 14447 — 890 1,533.7

10. _U.S. - Japan 1,0035 — 515.0 1,518.5
11. UK. - France 836.6 — 680.0 1,516.6
12.  Germany - France 7200 — 650.0 1,370.0
13.  Germany - Austria 675.0 — 630.0 1,305.0
14.  Switzerland - Germany 655.0 — 630.0 1,285.0
15. U.S. - France 816.7 — 460.0 1,276.7
16. Germany - Italy 660.0 — 580.0 1,240.0
17. Australia - U.S. 605.0 — 591.6 1,196.6
18. U.S. - Dominican Republic 9943 — 170.0 1,164.3
19. Spain- U.K. 605.0 — 558.2 1,163.2
20. U.S. - Brazil 8496 — 255.0 1,104.6
21. Germany - Netherlands 540.0 — 540.0 1,080.0
22. U.S. - ltaly 7496 — 3250 1,074.6
23. France - Belgium 550.0 — 470.0 1,020.0
24. France - ltaly 5450 — 460.0 1,005.0
25. Australia - U.K. 550.0 — 437.1 987.1
26. Singapore - Malaysia 550.0 — 422.0 972.0
27. Spain - France 5100 — 425.0 935.0
28. Germany - Poland 650.0 — 270.0 920.0
29. Spain - Germany 540.0 — 380.0 920.0
30. France - Switzerland 450.0 — 450.0 900.0
31. Netherlands - Belgium 4400 — 440.0 880.0
32. UK.-Canada 428.1 — 400.0 828.1
33. UK. - Italy 4467 — 380.0 826.7
34. New Zealand - Australia 430.0 — 355.0 785.0
35. Taiwan - China 4230 — 340.0 763.0
36. Germany - Turkey 580.0 — 168.0 748.0
37. U.S. - Korea, Rep. 4703 — 270.0 740.3
38. UK. - Netherlands 376.6 — 340.0 716.6
39. Switzerland - Italy 410.0 — 300.0 710.0
40. U.S. - Colombia 4951 — 1717 666.8
41. U.S. - Hong Kong 341.0 — 308.0 649.0
42. France - Morocco 5200 — 1100 630.0
43. U.S. - Taiwan 380.4 — 200.0 580.4
44, US. - Israel 3024 — 260.0 562.4
45.  Japan - China 385.0 — 175.0 560.0
46. U.S. - Pakistan 5197 — 119 531.6
47. U.S. - Netherlands 3135 — 215.0 528.5
48. Belgium - Germany 260.0 — 245.0 505.0
49. U.S. - China ) 4440 — 610 505.0
50. U.S.- Spain i 3457 — 150.0 495.7

~ Notes: All data in millions of minutes of telecommunications traffic. The country which generates more traffic on each route is listed first. The routes listed
above total 71.1 billion minutes, equal to 49 percent of all international traffic. Data for Australia, Hong Kong, Ireland, Japan, Malaysia, New Zealand,
Singapore, and the UK. are for fiscal year 2001/2001. The sum of minutes each way may not equal the total minutes due to rounding.

Source: TeleGeography research ' € TeleGeograhhy, Inc. 2002
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TRAFFIC SUMMARY

Figure 2. Traffic Imbalances on Selected U.S. Routes, 2001
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. SOurcs 'feleﬁeography research @Telasaugraphy, Inc. 2002

Figure 3. Traffic Imbalances on Selected Non-U.S. Routes, 2001
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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 call and may not reflect actual call ratios due to refile and call-back. Data exclude VoIP call volumes.

Source: TeleGeography research ‘ ~ © TeleGeography, Inc. 2002
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TRAFFIC SUMMARY

Figure 4. International Outbound Routes with Rapidly Growing Traffic, 2000-2001
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Notes: Country originating traffic listed first; country terminating traffic listed second. Some data is based on billing point of call and may not
reflect actual route growth rates due to refile and call-back. Data exclude VoIP call volumes.

Source: TeleGeography research © TeleGeography, Inc. 2002
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COUNTRY TRAFFIC STATISTICS

Albania

Destination Minutes (millions)

L MBI s s e avmmins sammsis s s s s 246
2, OUBBEE! ¢ coom s spime s Vs B SR f L 22.8
3. Germany ... 27
4, United Kingdom ................... 2.6
5. United States vawesssamasscont s sne 1.9
6. Turkey ........ccoiiiiiiiiiiiii 1.6
Lo FTENGE v s sy wonme's saemess sagins weys 1.1
8 BBIGIUM . :uneisinmmsninmesssimesson 0.9
9. Switzerland .......... ... 0.6
105 ROSHIE i - ¢ ooscw e 555w ¢ 5wt s » e s 008 0.5
11 BUOIGAME) . . s wwss s wmin s 35 mvme v s sims s 40 04
12, CANAHA <« 5w it binmes s+ ocoema oseen o v mid 0.3
13.  Serbia & Montenegro .............. 0.3
14 Netherlands o v swossssmeissamniss 0.3
15. Romania ..............c.iiiialn. 0.3
16. Spain ..o 0.2
| (7 (7. [ R 0.2
18. Hungary............cooiiiiinnn.. 0.1
19 Egypt oo 0.1
20. Denmark: «ssswps ssmms ssssassamme s 0.1
OINETS) : conausnmns e s ooy b imase o 36
TOTAL 65.4

NATIONAL TRAFFIC BALANCE

Percent of Outgoing Traffic

5.5%

37.6%
34.9%

Minutes (millions) 1999 2000 2001
Incoming 121.7 178.6 317.0
Outgoing \ 74.6 64.9 65.4
Surplus (Deficit) 471 113.7 251.6
Total Volume 196.3 243.5 382.4

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

Algeria

Destination Minutes (millions)
L. FRANGE .. dwitd o amsin o nmuin s & st « s 1198 . 57.9%
2. TUDISIA < s 5 aces s vwen o o wima s 5w s 5 5 10.3
3. United Kingdom ................... 9.1
4, Spain .. 8.9
B, MOFOCCO s ixossmunesanmmsssnmmessmn 8.3
B Al samnsacmass smsssnome s vom 2 25 ae 1.8
7. Germany ....oovuiiiiieiiiiainans 47
8. Belgium ::aweessmeissmnessvossses 34
9. SaudiArabia ...................L. 3.1
10; 'Switzerland ..., . vcuce s s w50 sme s o o 3.0
T, BOYPY oo s s vmes s somas samim o s swins o s 29
12. United States ..............c.couut. 28
13, Canada ........omwersomssessnsans 25
14.  United Arab Emirates ............... 23
15, LCDRANOD ;arwens somses ¥ dun s s anor's 3 asesn 1.7
16, SYMA «ovveeeeeee e, 16 1 08%
100 TOTKEY wanmsomss s amsine seimies s wmees wes 14 [ 07%
18. Netherlands ...................... 12 | 06%
19. Mauritania .........coovuiinin. 08 | 04%
20, Libya ..oiiiiiii i 08 | 04%
OMEES o mmsssis s s v s e 3 s 10.7 5.2%

TOTAL 2071

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 143.5 151.8 207.1
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.
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COUNTRY TRAFFIC STATISTICS

Andorra

—_

W 0 N oo AW N

e ey S
@ o = 9

116

Destination Minutes (millions)
SPRIN = mate 25t Seinin & if 2 43.7
FRANGE & 5 omon s asme o 5 s o 6 e & 5w 9.6
POFEAGAL : 50« 5w v 5 smwn o & s o 5 nmiend 3.8
United Kingdom ................... 1.7
Germany .........coiiiiiiiiinna.d 05
BBIGIUM « ssn s s 0w s 5 mmin i 5 wminsi 5.5 ws 0.3
Netherlands ...................... 0.3
Switzerland ............ ...l 0.3
Unitad States i « sews i wuimss bssas s s 0.3
[ 2 7 R PO U D 03
ATGERtiNG oo s owmms snmes swmas s 0.2
RUSSIE cn oo o ns s goas ot wisvias s s 0.2
IMOIRBED)  suamsrasiomesmmmassmamsgs 0.1
QHHEES) oo v wmm semvmsrawes sn iy sk 19
TOTAL 63.2

Percent of Outgoing Traffic

69.2%

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. 48.1
Outgoing \ 53.2 55.9 63.2
Surplus (Deficit) n.a. n.a. (15.0)
Total Volume n.a. n.a. 111.2

TELEGEOGRAPHY 2003

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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Destination Minutes (millions)
1. United States: ««:scusissmesssamess 83.1
2. POR ;samesnamotsande: sane:smsssd 48.3
3. BIAA oo v s s some s wmed 5 s s o 43.6
A  VUSHOUEY o s oo 2 2 o 2 35 Gms 2 e 2 8 414
D SPAIN & oo iseous on somss 2 8o 6 5 3 G 5 8 39.7
B. Paraguay’.: s sws s comw v wugwn 5 6 s i o 38.2
T Child:cemsrsmanzissgizemnissmanss
8. Bolivia
9: MAY i snmes somes s wmom o wmae v 6 5 e s
10. Mexico
T, Franee .os.x ooy ssioe o9 o5 5558 5 4 13
12.  United/Kingdom ... .. o omss s swwsss 6.0
13 CaNada s s s s omin s tberi snmesid 5.1
14, GUDE . smeesamessaamsthoness s 48
15, Colombia) s« cumm s sisiom e e mngs s sz 54 4.7
16 Venezuala ;. swwi s ssms s i simens snisd 4.3
17. GOIMANY ossomes swmes 5w o s o s g 3.1
1B:  ISTEEI v s s s somes s amsmu s s s o 28
19. Dominican Republic ................ 2.6
20. Switzerland ........oiiiiiii i 23
ONBTS: ssmern smiioos @ swmons 5 nigsns v sims s 28.9
TOTAL 455.9

COUNTRY TRAFFIC STATISTICS

Argentina

Percent of Outgoing Traffic
. . 18.2%
B 6%

9.6%

9.1%

| 87%

. 84%

B 3%

B 1%

B 1.0%

B 1.0%

0.9%

B o7%

B 06%

B 06%

F 05%

| 6.3%

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a
Outgoing 377.6 432.1 455.9
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

Armenia

7001

Percent of Outgoing Traffic

1 USSR e .

2 UKCAING 55 5 5 aavs s wws yoamns 55

3 [EOTHIA] s s s i mre e m o b Bamk e sas

4. United States

. (GTEBCE. « uoovws s 5w s wimans o5 stk & 3 58 §

by BEIATISE s o oomes s omi s s seaans o i

7. Kazakhstan ..................... 5 1
8 FTENCE : coois s wnsnon 5.5 sxpes & muvisrs § 3% §

9. United Kingdom ................. 1329 | 04%
10. Uzbekistan ...................... 1315 | 04%
11, Turkmenistan ................... 1275 | 04%
B UBRW s o nmm o5 sinm o5 5 s s s i 16 85.1 | 0.2%
13 LatVia oo 833 | 02%
14. Netherlands ..................... 783 | 0.2%
15, SWIRZBHANG .. . s oo s sion s fmin s wine 703 | 0.2%
16. MoIdOVA .....voeeeeneannns 687 | 02%
17. Poland ......oovveeiiiiniiin. 682 | 02%
18. BUIGAME ..., 647 | 0.2%
19, Belgium .vveeneeeeeneeeneannn, 630 | 0.2%
20. Lithuania ..........coovveeennnnn. 556 | 0.2%

121%

TOTAL 34,637.0

 NATIONAL TRAFF LANC ~ . /
Minutes (millions) 1999 2000 2001

Incoming 89.8 n.a. n.a.
Outgoing \ 33.7 314 34.6
Surplus (Deficit) 56.0 n.a. n.a.
Total Volume 1235 n.a. 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.
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COUNTRY TRAFFIC STATISTICS

Australia

Destination Minutes (millions) Percent of Outgoing Traffic
United States ................... 605.0 _

United Kingdom
New Zealand ................... B = mMA

—
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| 16.7%

TOTAL 3,030.0

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming n.a. n.a. n.a.
Outgoing 2,115.0 2,650.0 3,030.0
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 30 June.
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COUNTRY TRAFFIC STATISTICS

Austria

Destination Minutes (millions) Percent of Outgoing Traffic

BeIMANY =i catoa ST ! 42.6%

Switzerland

United Kingdom ..................
POlalie smsvvomssssmmersnmsis s
Czech Republic ..« sswsasmmans oo

© © N o g A~ W N =
w
@
=
o
o
Q0
o
=
—+
@
=
@
=]
=
o

—
o

FRANEE omemseivisomniioi s e v wmasnay
| 16.6%

TOTAL 1,480.0

Minutes (millions) 1999 2000 2001

Incoming n.a. n.a. n.a.
Outgoing \ 1,305.0 1,410.0 1,480.0
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

Azerbaijan

Destination Minutes (thousands) Percent of Outgoing Traffic
Vo RUSSHA wons v vmmn s o5 g wastes i . 51.6%
2. NUTKEY s 29nm s s 500 53 5w § § e
3. UKTAINE e s amion o 0o e s 05 ¥ 5 sim@s
A. BEOIAIE o o s smmss s ¥ 559 s 5 gnes
5. Kazakhstan
B, GBI ¢ o w5 wise s 5 s & v s70s 3
7. Uzbekistan
8. Belgium .......... ...l
9:  Belallis s es w5 comma s 5w & 5 wnie s
10. United States ................... 2816 [ 1.0%
11.  Turkmenistan ................... 2760 | 0.9%
12 Frante e sums . smms s wam s smms s 2181 | 07%
13. Switzerland ................o.n. 1672 [ 06%
14.  United Kingdom ................. 1615 | 05%
15 HAlY oo 1404 | 05%
18, NoOrands «.«qysxnes ewees vamnss 1268 | 0.4%
1. Moldova .........coevenennnnn.. 1156 | 04%
18. Poland ..........oooiiiiiiinnn. 794 | 03%
19;  LEVI8) sse 3 v s sovgss s s damss s 786 | 0.3%
20, | BYBECE oty sam it iammip [ atiu s ome s s 741 | 03%

15.9%

TOTAL 29,631.2

Minutes (millions) 1999 2000 2001
Incoming 68.6 59.7 n.a.
Outgoing 82.2 28.1 29.6
Surplus (Deficit) 36.4 31.6 n.a.
Total Volume 100.8 87.8 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.
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COUNTRY TRAFFIC STATISTICS

Bahamas

Destination Minutes (thousands) Percent of Outgoing Traffic
1. United States .uics: vumnsonums o 53,284.6
2, 'Canada somes s i ssming s smone 59 3,2245
3o WJAMAICE mo v mprwns sammseso o s s 1,986.9
4. United Kingdom ................ 1,275.8
B, IMBXICO. : ; suss s same s soima s smss s asl 659.6
6. Switzerland ............ciiiinnnn 595.8
7. Trinidad & Tobago ............... 305.5
8. FraNEee :uuwexssmmessvmsessmesss 293.0
9, GETMANY: ¢ o » st 0 5 5 st o 5 Socmi 6 4 204.9
10 Mtaly «ovovii 164.3
M1 SPEIN o« o s s e s wam o s 5580 556 143.7
12 BYA2 05 omm oo siamm i 5 5500 55 s s 141.8
13, Panama ..............c.ooinnnn 116.8
M4  GUYARE s smme s sasms s s s s 5 wmama 14 113.6
15 COIOMBIA: | ooomims 2 wosm o5 Sians o svmvisie s o 5 74.8
16. Peru .......oovvviiiiiiiiininnn. 74.6
17: Netherdafnds s semosvwmsissmnssd 64.4

_.d
w oo
0 <
o (12}
9’:
o 8

=
E
QO o
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o
o
o
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o
o
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posl
(12
=)
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S
=

13.2%

TOTAL 12,467.1

TR
Minutes (millions) 1999 2000 2001
Incoming n.a. 111.8 116.9
Outgoing \ 65.0 67.3 725
Surplus (Deficit) n.a. 44.5 44.4
Total Volume _ n.a. 179.0 189.3

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.
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COUNTRY TRAFFIC STATISTICS

, Bahrain

Destination Minutes (millions)
. Todin.oxe siedersamr e snmtmearae s 214
2. Saudi ArADIE s « « s ¢ s s @ 5 wie ws 5 18.2
3. United Arab Emirates .............. 133
4. United Kingdom ................... 6.6
B, KOWAIL w o g wmws s 50w o 5 im0 v wwrw 5 o 5.0
6. PAKISTAT & nmiec s mions 538 tis 1 5 dvorm s 5 58 47
7. United States ..................... 45 RN 4.
L 1 | - e P T 45 HEEEEE 2.1%
8 EQYPE .ttt 39 N 36%
10.  Philippines «...oouvvveeeeannnnnn.. 26 B 23%
Ul DOTHATE o o ooaion i i seane s s s o » sonia v 3 wia 2.0 _ 1.8%
12, Bangladesh .. i s s s somes s smm s s o 2.0
13, MOTOGED! & srvwissamwossstims psgumss s 19
N4, O wno s wismgss ¢ 5 wounon o35 5o 5 ogssm .5 50 18
15;  Lehanen - qms:- cosssssmrssasssas 1.2
16, BIANCE wvu i ivisis s aomss o adssans 4 s 11
T SHLANKE s ssmomss wamns sumns s 1.1
8L R susssoomsrameasmaass emsp e 1.0
19, BYIE e s smesniotee s imovees s i 150 0.8
20, GEIMANY . o wise v sesosmun s aviuss s siwessi s o5l 0.8
CHIETS .cxnargos s samp s omns ameas 109
TOTAL 109.2

Minutes (millions) 1999 2000 2001

Incoming 106.5 125.6 182.6
Outgoing 134.1 167.7 170.1
Surplus (Deficit) (27.5) (42.1) 125
Total Volume 240.6 293.3 352.7

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Route data excludes 60.92
million minutes of prepaid calling card traffic for which route data is not available.
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COUNTRY TRAFFIC STATISTICS

Bangladesh

Destination Minutes (millions) Percent of Outgoing Traffic
S P ————— g7 D _ | 18.3%
2. SaudiArabia ......... ... 5.6 11.8%
3, 'United States ..ewms s siwms 5 men st 36
4, United Kingdom' ...« swenssweios o 3.6
5. Korea,Rep. ...t 33
6. -SiNQAPOTE s 5w s v smws s 5w 5 3 s 2.4
7. United Arab Emirates ............... 22
8. Pakistan ............ ...l 1.6
9. HODG KOBG) w5 mosor e s samme s 5 men s 3 o 15
10, 'MalaySia = sios oo sms s« 5 aime s 5 0ma 55 5 s 15
1. China ... 13
12 JAPBN s o5 wwvns v momenw = 5/mnss & vomiin s 3300 0.9
130 A siioss smes o smus s smass 5w s v 0.8
14. Thailand ... 0.8
15, Ganadda .. wemwessmmessuemss s wd 0.7
16, 'BEITMANY s siei sz s i s s i 55 0.7
17. Srilanka ... 0.6
18, - Australid . coevsvmmiosagmessnonsnsg 0.6
19; Frante: c«ssswovismss pivm e apases i3 0.6
20. FrenchPolynesia .................. 0.6
Others .....ovvviiiiiiieiinnns 6.1 12.8%
TOTAL 47.1

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 45.1 49.6 47.7
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

Barbados

A
Destination Minutes (millions) Percent of Outgoing Traffic
1. United States ..................... g5 . o 225%
2. Trinidad & Tobago ................. 49 12.9%
3. GUYANE i s wure o s 5010 55 i s § oo s o 4.8 L 121%
d.  CANAUE oo s wmms s wmisnm o 6 miman o 2 wms 48 34
5. United Kingdom ................... 3.0
6. Saint Vincent & The Grenadines ..... 24
T SAILUBIA .+, s s smsms s s wie vy 3555 5 5 20
B, JAMAICA cvicssminiscmmsrimnnssvines 18
9. Gretadn ame i seos sase s s s o5 s o 0.8
10. Antigua&Barbuda ................ 0.8
11 DominiCa sis s s wsiw o 5 swmis v 5 5iwe o 3 50sss 5 0.4
12.  Saint Kitts & Nevis ................. 0.4
13: BalVamas ... cumass sumersmmes s smesd 0.3
14. Caymanlslands ................... 0.3
18: BEMUUE i «omminss movesmmmes s s@e s 0.2
16. Netherlands Antilles ............... 0.1
17 ANGUIR 56 ¢ 5 wsin s sasswn s smisn s ware v 0.1
18:  NeNBZUBIA) .« «irmvcs o wsmos s summes siomn b8 0.1
Others .....ovviivreiiiiennanans. 28 . 14%
TOTAL 37.6

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 35.7 321 37.6
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

Belarus

Destination Minutes (millions) Percent of Outgoing Traffic
Tv  RUSSIA! wmves o my siie s i PR 92.3
2. Ukraine ........o.oeiiiiiiiiiiinn 30.0
3. Kazakhstan ....................... 24 B 11%
DR ————— 17 [ 08%
5. Azerbaijan........................ 13 § 0.6%
6. Uzbekistan ...............c.oun 1.0 [ o05%
L. ATMENIE : 550 5 p0mn s sommns s w5 e | 07 | 04%
B.  GBOTHIA - = 5752 5 & st 0.8 b 86 miso mnmpoim 06 | 03%
9. TUrKMEAISLAD « ; women s v s s 5w s 5 w100 04 |02%
10 KVEGYZSTAN o v 5o s s 4 sisw v 5 5 0w o 03 |01%
1. Tajikistan .........c.ovevennnnnennn. 02 |01%
Others .....ovvuiiiiiiiiiiinnns 79.1 31.7%
TOTAL 209.9

Minutes (millions) 1999 2000 2001
Incoming 195.6 n.a. n.a.
Outgoing \ 161.2 178.5 209.9
Surplus (Deficit) 34.4 n.a. n.a.
Total Volume ‘ 356.8 n.a. 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 TRAFFIC STATISTICS

B I I
o , -

.

Destination Minutes (millions) Percent of Outgoing Traffic
1o [PrANCEI S inids i b o et i o 470.0 . L 8%
2. Netherlands .................... mo0 BRI 0%
3. Germany o 121%
4. United Kingdom | 88%
5. Mtaly v ! ‘ . 5.1%
6. United States ................... 0 L 4.6%
7. Luxembourg ..............oii.... "
8. SPAIMIcs « 5 wrore s wgoss ¢ 5 wiwwir e & 5o 5 5 5
9. Switzerland ........ooeririninn... s00 B 1.9%
10. Denmark .........cooveeeennne.ns 320 B8 15%
1. Australia ...........oooeeeen.. 290 B 1.3%
AL DBOE: -5 ncn s+ w5 w5 rstin s s s 20 B 1.0%
o . 210 B 1.0%
14, Sweden .........oovveeeeinnn.. 200 B 09%
15, CANAHA i s swimes s smss s vasie oo 190 & 09%
GHHBIS! 2 5o sros s s s s s L a1 2620 L 12.2%
TOTAL 2,155.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 1,590.0 1,835.0 2,155.0
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

Belize

Destination
1. United States i.oswivns s oss s } 57.0%
2, Guatemalaly is. oo« s oo e s
3. Mexico......ovvviiiiiiiinnnnn.
T o o] [V R —
5. United Kingdom
6. ElSalvador .....................
T. CANAUE . oosims x s anow v s v swms
8. Costa Rica: s sussspuminssmsns s s
9, JAMFIBA i 5 ap o s mmen o s mvosns s 2 mim
10:  COBB ;oo 50 mve v 0 ome 5 9wt s 1 5w
1. Niearagua - - wes s s s s s s 5 nws ¢
12 Panama) ... o s suees s s o o stoswoe s o i
18, BamBalos. .. ssows sasmrs on e cvamee
18.  Chinal ; swme s sums 53 55w 5 s 5mes 5 5w o
15.  Trinidad & Tobago
16. DTS o oms o v mispmse o 9 s v wmmsses w wmses
0. GBIMANY x5 wewn o550 s suen § 5558 §
18 Taiwan ........coovvviiiinniinnn
19, BADARES ».c v ommme v nmme s sgson supess
20. Belgium ..o vsrassamassssmes pames
[8:151: 1P PR PR
TOTAL 10,655.8

Minutes (millions) 1999 2000 2001
Incoming n.a. 24.0 28.5
Outgoing \ 9.6 9.6 10.7
Surplus (Deficit) n.a. 144 17.8
Total Volume ‘ n.a. 33.6 39.1

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.
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COUNTRY TRAFFIC STATISTICS

Bolivia

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States ..............c.eenn. g4 0 . | 26.6%
2. " ATHBINNG! @2z smes s iame s 2055 1053 & 6.0 . 19.0%
3. BT .« cines s s hmans v 5 065 £ 8 5 e 8 37
B BRilB s i s smies o simsan s v momien s wmn ¥ swis » 3.0
B: POTcsscmassiomessmess=oossssmoss 28
(A s [T o - R 1.0
T SDAIN & o ssmmn s samas s wms s s wus cs oo s 1.0
B: BCUAAOT wus s s s 5 mws & s maw ¢ 3 sy s 0.7
9. Haly....oovirveniiiiiiiiiiiinnnn 0.6
10 GEMMANY e o smts o o o wmin s s i ss saime o 05 B 16%
§ (P[] o RS — 0.5 . 1.6%
12, Paraguay w « » wuoe s ss o5 91500 3 s wse d 05 B 16%
13 Canada .........oooviiiiniiniii.s 04 M 13%
14, Switzerland ..........oooiiiiiinnn. 04 M 13%
15.  United Kingdom ................... 04 W 13%
OBIBRE. « v o momion s woisin wonticn « s i o 17 B 54%
TOTAL 316

Minutes (millions) 1999 2000 2001
Incoming 82.2 80.8 n.a.
Outgoing 29.7 21.2 31.6
Surplus (Deficit) 525 53.6 n.a.
Total Volume 111.9 107.9 n.a.

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

Botswana

P
>
=
a2
w

ECOMMUNICATIO

Y 2001/02

Destination Minutes (thousands) Percent of Outgoing Traffic

1. South Africa .........cvvnennn. 38,621.0 65.4%
2 ZIMDEBWE oo s o v s 5 5we s 5 wmwn s 6,427.0
3. United Kingdom ................ 2,488.0
4. Zambia .........c.ciiiiiiinn. 1,738.0
5. United States .................. 1,472.0
B  INGMIBIA w5 5 s o 5w o 5 wsions o s s w8 958.0
7 <11V RS ——— 515.0
8. Swaziland....................L 304.0
9. MBIBWI aessmmssssmasismmnsssmes 288.0
10 Lesothin) s osomarnasmsnsisamss cepmng 281.0
1. TEARZANIE 5. ovsvivssnsssmi vseeas 249.0
122 GOIMENY = s00s o aammiossminsimis 239.0
18, Sk iess s nmsass s rso 2220
14 FrEN68 oo sus vvsnns vonavadsns o 157.0
18:  MAURGES s 5505 s snmmss s s sesam s 131.0
16. Mozambique .................... 129.0
12, lteland oo comnes sues s ssmenagosins 116.0
18  INIGeria o« suwns samms ssmmosssmmis 111.0
19.  United Arab Emirates ............. 100.0
200 Cangdal ... suncsvamiey e samesd 69.0
Others . 7.4%

TOTAL 59,013.0

"NATIONAL TRAFFIC BALANCE = S
Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming n.a. n.a. 41.2
Outgoing \ 40.0 42.0 59.0
Surplus (Deficit) n.a. n.a. (17.8)
Total Volume ‘ n.a. n.a. 100.2

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. Fiscal year ends 31 March.
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COUNTRY TRAFFIC STATISTICS

Brazil

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States ................... x50 . 33.0%
2. POrtugal s o s 5 wm s 5w o s wvis smsime s 63.0
35 AEGenting) ., s e« s emim 8§ siste e 5 950k 54.0
4, Mtaly ..o 38.0
B  SPAIN s sorsvs s s 5 s 65 a5 5 doin 30.0
6. United Kingdom .................. 30.0
7. Germany ........oeevveeennnnnnnn 26.0
B: JADAN s s s swns s s mowie s s e 5 sais 25.0
9: Frangl sumes seome o b s s s wogs g s soses 230
W BRIlE, . wsws s s s o i s sassians 17.0
1. ULOGUBY sies s vmwn s s smim 63 simm o5 e s 14.0
12. Canadal sz s wommes oo o g e = o s o 13.0
13. Paraguay .....oms-eeevesmes i moes 13.0
18 BOIVIE «om e s wuim s s wivm e mmsa s wasin s 12.0
15. Switzerland ...l 11.0
18 MeXICO: 5n:i wsmmssmmivismmsasaasa 10.0
17, PBTU 1 s s avse v sismn v v wwisa 5 svamn 10.0
18: Netherlands: . oo vess o ssmass 7.0
19. Colombia .........ccvvinviinn.. 6.0
20; NeNGZUEIE :: sawes varws v same s samnsa 6.0
Others 14.1%
TOTAL 172.2

Minutes (millions) 1999 2000

Incoming 838.5 1,212.4 n.a.
Outgoing 574.8 692.7 772.2
Surplus (Deficit) 263.7 519.8 n.a.
Total Volume 1,413.3 1,905.1 n.a.

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

Bulgaria

Destination Minutes (millions) Percent of Outgoing Traffic
1. GrEBCE .....cevvrerreeinieanannn, 9o B _ o 15.2%
2 (GBYMEANY w00 tammyes s o s soms 16.0
Bt TUCKEY 5 mioiien s sinmuion o susmsin s msorns e i 13.0
4, Mtaly .o 7.0
By SPAIN 505 smiwe s same s s sEe 5 53 & e 5.0
6. United Kingdom ................... 5.0
L. BUSHI « o oot o msmes 5 sismoss snese v 5 s 4.0
B. IFTANCE o :ammes s ames s smmes smmy i 55 40
9 IRUISSIA 256 anma o b ams 5 §6mme 3 5 wises 50 4.0
10, United States ..o s e e s s s 5 s 4.0
11 IMacedonia <.« svssssmme s ames s son 3.0
12.  Serbia & Montenegro .............. 3.0
13. Belgium ... 2.0
14.. 'Czech Republit: . s co s s s 5 5w 55 5 2.0
15. Netherlands ...................... 2.0
16, ROMEANE ; wiws swmoms vammes smue p o 2.0
12 ‘Switzerland sic. s svsis isssiwe 5505 590 2.0
18: UKIEINE' & o snnmslsmmmn o dbines Smmnssinin 2.0
19. Hungary.........coviiiininnnnn. 16
20 Poland .. :ssmesismpas ssmssssevnins 15
DHNBIS oo setas 25 cmiamng s amnas 22.9 . 18.3%
TOTAL 125.0

Minutes (millions) 1999 2000 2001
Incoming n.a. 211.0 220.0
Outgoing 98.9 110.0 125.0
Surplus (Deficit) n.a. 101.0 95.0
Total Volume , n.a. 321.0 345.0

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

Burkina Faso

Destination Minutes (thousands) Percent of Outgoing Traffic
FRENEE s smmm oo e som J 70.9%

il

2. Cote d'lvoire

3. Switzerland ...l 1572 [ 18%
4. Netherlands .................... 1105 | 1.3%
5. [DEOMAR sesassnasseans e dma 462 | 05%
6. CONGO,ReP....cveennnnnnns. 417 | 05%
7. TUNISIA <.t 238 | 03%
B, B0 «cath s srmo som snsons 1o 235 |03%
9. AIGEHA «veereeeeeea e, 197 | 02%
10. CAMETOBN| o wivs os » simes smwmnm i 186 | 02%
s REBBY camaziommz rmnsscsmnscan 152 | 02%
120 NIGEF v, 135 | 02%
13, BURUNGT v 121 ] 01%
W B0 oo mt g e s grak sy AR R 18 101%
15 Gabon .....oovviiiiiieeiiiennn, 103 |01%
16. GUINEa-BiSSaU .................... 99 | 01%
17, DJiBOUL e 62 |01%
18. GreBCe .....ovvvreireie i 59 | 0.1%
19. CapeVerde ...........ooveveennn.. 47 1 01%
20. Equatorial Guinea .................. 45 | 01%

Others .....c.ovviiiiieennnnn.. 420.0

TOTAL 8,663.2

Minutes (millions) 1999 2000 2001

Incoming 16.3 n.a. n.a.
Outgoing 10.9 10.6 8.7
Surplus (Deficit) 5.4 n.a. n.a.
Total Volume 27.2 n.a. 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.
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-—

-
54

L U U

Destination
United States

Philippines ............cooinae..

Australia .........covviinnnnnn.

OB 4o 55 2555 2 5 v & 5.5 biess & = wism o 713.0

TOTAL 1,915.0

NATIONAL TRAFFIC BALANCE

134

Minutes (millions) 1999

9.0%

2000

75.8%

2001

Incoming n.a.

n.a.

n.a.

Outgoing \ 5,830.0

7,224.0

7,915.0

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

Cayman Islands

Destination Minutes (millions) Percent of Outgoing Traffic
1. United StateS = ssminrs wmwvs vawsmny 16.9 33.1%
2. JAMaICA . covive i e s 1.3
3. United KiNGAOM. .wous s o5 005 w0 w6 wn 3.0
4, CANGAA . .saavinssing addmmasang sEw 25
5. Honduras.............cooooiiinnn 11
6. PRINDDINES: 5505 mmnms smins s pws sy 0.7
1. Batbatas:. ;e saem i smans s ammd s 0.6
8 Cuba ........oooviiiiiii 05
9. Trinidad & TobaGo « +» v s b sss s s 30s 05 Bo
10.  BEhAMES: s o500 5 5amsn 5609 F5.5. 04 Ho
1. dreland ..o 03 fo
12, Switzerland ...........ooiiiiinnn. 03 fo
18 I o E T 05 sy e e 03 fo
14, Bermuda ........o.ooveviniinenins 03 fo
15, Brazil ...ovoveeneeiniiiiinaens 02 [o
16. Dominican Republic ................ 02 | 04%
17. CostaRica ......ocoovevvrveinnnnn. 02 |03%
18. Colombia .......vouveneeinenennns 02 |03%
19, Nicaragua s.c.siseve s pssas swess vasd 02 |03%
20, MEXICO +.vvneeeneeinieaninennns 01 |03%
OhEES: .o vmme vammussmeeaysmay = sws 1.4 22.4%
TOTAL 51.0

: A .

Minutes (millions) 1999 2000 2001
Incoming n.a. 27.3 n.a.
Outgoing 334 51.0 51.0
Surplus (Deficit) n.a. (23.7) n.a.
Total Volume n.a. 78.3 n.a.

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

Nethetlands .. .. s« s s s s ssess s
United Kingdom
COte DIVOITE o v s wveim o 5 wmve o s wmsmm 4 6

NIBETIE =0 mmarsaemss name s 4 @many

© e N oo g &= o N =
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Central AfricanRep. ...............

_._
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=
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12.6%

TOTAL 3,884.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 2.8 3.4 3.9
Surplus (Deficit) n.a. n.a. n.a.
Total Volume , n.a. n.a. 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.
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COUNTRY TRAFFIC STATISTICS

Chile

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States .................... 793 ‘
2. ATGRHHMA . oo o s i & o s s 5 o x 5 37.2
S BT ;asme a3 mee o's sam v s 2 1 5 Ganes) 26.9
&: OPANT 5omsn imslo ks b 5§ 5 6 Ae 5 LoE £ 3 16.4
8. Bragil sssssssmessommeismmsvssmayy 15.4
6. MeXigo coisswmesonmeismansisoesd 79
7. BOIVIA sucevnmimims s nusics s siwsas wmsss s 6.1
B. Colombia e s samons v waw e s 6.1
9.  ECUatOR ..o o .oz s sows 56 smns § monsss 6.1
105 " Canada e oolnms i sasbos 1o 5a0e i 4 5.7
. GEFMANY s » wte e » s s mare v wsostins + 7 5.7
12 FrENCR sm: s somis s smmi 0¥ nevs ppsia 5 5.0
13.  United Kingdom ................... 45
14. Nenaziiehd: - sown o s e s s s s s 8 4.1
15: 1 Ml shanasbmens s frmnroyams sy ame e § 3.8
16, o Mraguays. « § Geose Tamme <a S s ety 3.2
17. AUSEHANA i s s wumsm s susmig s s s 3 29
18.  SWitzprland, : suss s somss s mnss smei s 4 2.1
19. Paraguaysc: smbssaases sbens b wmss s 1.7
20.  JAPAT < coonn o wansn o smenw s s s G 14
OMETS rosoimnaieomms vamnd s posd e 39.7 14.1%
TOTAL 281.2

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 265.3 261.4 281.2
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

Percent of Outgoing Traffic

Destination Minutes (millions)
1. Hong Kong . 51.9%
2. TAWNEN s vossamwaies com s SuTer s
<N -] 11 (| R A ——
4. United States
B, KO8, RAD. « vy pmmmssmens i o 60.0
8L  MRACAI oo oo min 5 sosavins ivomisis oxowivs ik
7. Singapore L
8. United Kingdom .................. 20 §1.1%
9. AuStralia ...........ooereriinin.. 230 | 09%
10. Canada ............ccoeveneenn.. 230 | 09%
1. Germany .........cooveveeeennnn. 220 [ 08%
120 FrANCE «ovvvvinnervinnrsinnseenns 160 [ 06%
130 Maly ooveeie i 130 | 05%
14, Malaysia ..........c.covveenenn... 10 |04%
15, RUSSIE covvnvninnsvmnrsmasssnenes 100 | 04%

TOTAL

TRAFFIC BALANCE

14.2%

Minutes (millions) 1999 2000 2001
Incoming n.a. 3,500.0 4,270.0
Outgoing \ 1,950.0 2,240.0 2,600.0
Surplus (Deficit) n.a. 1,260.0 1,670.0
Total Volume n.a. 5,740.0 6,870.0

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data are for PSTN traffic
only. VolIP traffic accounted for over one billion minutes of additional call volumes from China in 2001.
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COUNTRY TRAFFIC STATISTICS

Colombia

Destination
1. United States o 41.2%
2. SPAIN . e o b oo § pemag s @ns s THEE
3 VENBZUBIA « - v umuwes v s o st s 5ama o
B, ECUSOOF ss 55 s s s s 5w 7 s sms 5 s 5ma
B MU woicssmesssmmesiswssaames
6. United Kingdom ................... 7.1
1. 'CanBUA) sy & cmimes fome i s 009 8§ Frma s 7.0
8.  PANENE oo sewms s mmms s 5o s 5 s 6.8
9. BUaZIl :omsvsconmessoms s vamme s mme s 6.3
10, PERU .5 5525 s wanes smme i s 91908 6 § i & 55
L BRI e s ot bnd Benie S5.5000 04 SimE R B 5.2
12, COSEE RICE 5 : 5 wion o5 s ¢ v ootmms s 3 ot 5.0
13  Frange jomersmmsis homer sy s amess 45
14. GBIARY e osrsmssmmi s samet s movs 4.0
18 BBt «wsionm o n mismms oarnsrs aossais & ssmswed 39
16. ATGEHtNG s scmesdmassvomns st aomn s 24
T AN it wowiiscsins soms st a5 2:2
18. Swntzerland . .o s vomi s oo s asroes 1.5
19. AUSHAlA <o vsamersmmesimswissmeas 1.0
20. Netherlands Antilles ............... 1.0
OLHEES! =50 0.5 smmsm o s o v st & svein & 193
TOTAL 363.4

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 2454 312.0 363.4
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. 2002 TELEGEOGRAPHY 2003 139




COUNTRY TRAFFIC STATISTICS

Costa Rica

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States .................... 46.6 _ P 355%
2, INICATAOUD) oy samss Labes s anaikess 23.7
3. MexXico ....oiviiiiiii i 5.9
4, Guatemala .. s soim o swomm s 3 30055 5 2w 5.8
N ST | Vo[]S A —————— 5.0
Bl IPANAME s« rire s v avnin wn wiwsmrn » wiamwn s o 44
T Colombia .. s s s omw s s s wmw e s ad 44
8. Honduras ::essssswees smwsssnmanss 33
9. Canada .........coovvevvnnennnnne. 26
100 (BUBE i w5 moww = 2 e v 5.5 wison 5 » o .5 30 1.6
L o ] T R T e T TI T 13
12. Argentina ..........ccovviinnnnnn.. 12
13, Venezuela , vuwes»umvss sws s wmsenssu 1.2
18; MW 550005 w5 amss e smms s i s i3 6 1.0
15.  Dominican Republic ................ 0.8
16:  POIU < smossmomon = o momm oy s w3 s o 5.4 0.7
18 Chileysssos 5508 65 5ams pFem o5 somans 0.7
18. Germany ..........coovviiiiiinnnn 0.7
TR - /| [ B ——— 0.6
20. Frante ssees sonss pmivonyases sammess 0.6
OIIBTS; ¢imiae 436000 H8a080 ddbiimsrosiimmnn d 19.6
TOTAL 1314

RAFFIC BALANCE

Minutes (millions) 1999 2000 2001
Incoming 109.0 137.8 165.5
Outgoing \ 94.1 99.6 131.4
Surplus (Deficit) 14.9 38.2 34.1
Total Volume ‘ 203.1 237.4 296.9

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

Cote d’lvoire

Destination Minutes (millions) Percent of Outgoing Traffic
[ SO 5 [ RO R 18.0
2. Senefdl sqiemsiasemnienam nlEE R 7.7
3. BurkinaFaso...................... 27
4. ‘United States .. vswssswmons swresnas 16
5, Mall ssemessmmineensssasseameices 15
6. Benin ... 1.3
7. United KINGAOM: » 55 vyoumasnwss saes 12
8 Al iceasmronssstaaisamsstame dis 1.2
9. LeDANOM 1o smmymssimm vn snewasc s 1.2
T0:  TOGD! wpws weiems smwas & susws semas ¥ 1.1
il Switzerland com sseemisznng stesviaad 0.8
12, Belgium ..o 0.8
13; CAMBIOON sivsosumnssmmmes ssiwws s 0.7
4. GEIMENY :s5u0w 55006 rge0maemes w0 0.7
15. Nigeria.....coovvviiiiiiin. 0.6
16:  NIGEE s s msess soss visess penes vl 0.6
1% (Ghana: erreassinms sambasasssisnl 0.6
18. MOroCCo .....vvvvviniininnnnn 0.6
19 GEBON ws vwwis smmmey pwses smmes sy 0.6
200 SPAIN wvnssecris s 1 5o REs 25685 AT 05
Others ...oovviiiiiiiiiien. 16.5 21.3%
TOTAL 60.3

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 7.3 74.0 60.3
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

Croatia

Destination Minutes (millions) Percent of Outgoing Traffic
R - " a9 B0 _ 20.2%
2 RUBHIE oreviprsmmms e e s aame s ae 27.1 12.2%
3. Switzerland ... 238 L 10.7%
4, Italy ... 205
5, Macedonia s asmesssmenssmmss i 14.6 6.6%
6 JBRENCE o on oo o miwnein sominim op cassin s s 1m 12.3 5.5%
b JEIBBEE e s s 5 wmen & 1 wosze v wmtwe s wa 10.3
8 HINGaTY :::uwisommessmmessnmmsns 10.2
9. United Kingdom ................... 8.2 o 37%
10, RUSSIA «.vviii 7.1 3.2%
11, United States «.:swsesssmssvimmsssa 6.2 2.8%
12 Sweden ........coovnvivnenninnn..d 6.0 2.7%
13. Netherlands .....................s 45 2.0%
14. ROMENA. s vvwas s ame srswme i smns s d 4.0
18:  BOIGIUI, s o « wivsmse v smponsmmssimams o o s s o 29
16. Turkey ......covviiiiiiiinnnnns 21
17 S s ] T P T T TT 24 . 11%
18. Bulgaria..........covviuviiiinnn. 23 1.0%
19. Australia ........coooviiiiiiit 17 § 08%
PO, DERTIR vy s snmme s woms s nsmass 17 B o0s%
OHBIS! osinu i s o i AR S Rl 8.8 4.0%
TOTAL 2223

Minutes (millions) 1999 2000 FY 2001/02
Incoming n.a. 512.0 n.a.
Outgoing X 323.4 222.3 2445
Surplus (Deficit) n.a. 289.6 n.a.
Total Volume ‘ n.a. 734.3 n.a.

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. 2001 traffic data are not
available. Data exclude traffic to Slovenia, Serbia, and Bosnia.

142 TELEGEOGRAPHY 2003 © TELEGEOGRAPHY, INC. 2002



COUNTRY TRAFFIC STATISTICS

Cuba

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States ..................... 33 BT 6%
2. SPAIN et 3 BEENEEEEETEEEE 0Ty
Be  CANAS oo 3 w3 3 500 § s 218 20 L 9.4%
B QY oo 17 7.8%
5. MEXIED mazs:msereens: sunaiormis 1.7 L 18%
B, FATIEE o omnx v e s mosre s 5 aoms 5 8 i 54 12 | L
T. GOIMANY wocumron s wsmvis s s amwss s wmns o 09 RN 3.9%
8. Venezuela ................co.o... 06 BEEEE 26%
9. United Kingdom ............cvvn.. 05 N 23%
10 Chile .. oeeveeeeieeieiieeiaans 05 [ 22%
W Pandalsm: i mms i sossveoms  sgeesd o5 B 21%
12 Argenting ..........ooviniininan.d 04 BN 20%
13, Brazil .....o.oviiiiiien, 04 B 16% ]
14.  Dominican Republic ................ 03 B 15%
15.  Colombia .........oovvvvnrennnnnn. 03 [ 13%
16.  JAMEICH i convions s ¢ msoin 5 2isimse « S 03 B 13%
W EoStaRiCAis: sears smis st s bt 18 02 B 07%
T8,  'SWeden wim e iiwassiimei s sdims s aab sy 01 B 06%
19. SWItZEHENH . oo v s s oo 0.1
(011311 £ TR ——— - 4.0 17.7%
TOTAL 224

Minutes (millions) 1999 2000 2001
Incoming 225.3 284.4 258.0
Outgoing 32.6 20.6 224
Surplus (Deficit) 192.7 263.8 235.5
Total Volume 257.8 304.9 280.4

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

2. United Kingdom' ...« cvomeismsesis 56.6
3. RUSSIA iz siminsismigoimaniam 10.5
4; United States ....coevomsvmmensans 10.0
By BRIMARY sowwssvamnsamss saswse s 5.4
6. Bulgaria :::cueesimmivnmne s snm o 4.6
L.  ROMEDIG won cnicnni seng sumassamd 4.2
B: LBBARDH sauimnn samnis veone s comsns s 4.0
9, URKAING . « s s assins srwaces s aiminios i s 4.0
10. Serbia & Montenegro .............. 2.7
Mo B covesommesimmnes oames s amse s 5500 2.7
12, Switzerland ... 24
13, RVANGE). 2o snummins wommgions sawaes s bl 2.3
14, EOUBE s comme s muims tulens s s 2.2
1B: SYHE cessammo sommni oot os s s o 22
16. Philippines ... vomss cmmiss vmonsos 22
17, SWEHEH w <o vsoevs swmn s smmns s smms s 2 2.2
18. Netherlands .............ccovnntn. 2.1
19. Australia ...........cooiiiiiin 1.7
20. 18086l sowessomes s mmn s sms s s s v 1.7
OUTOIS 5uvs 5 svmw s 5 5smis s i 6 5 s s o 26.3
TOTAL 216.5

12.2%

NATIONAL TRAF

Minutes (millions) 2000 2001
Incoming 159.7 164.3
Outgoing \ 192.6 216.5
Surplus (Deficit) (32.9) (52.2)
Total Volume 352.3 380.8

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

Czech Republic

Destination Minutes (millions)
1, GOIMANY «.s v3viws s 5 v « § 3w 5 50 e 105.0 . 287%
2. Slovak Republic .................. 87.0 20.5%
3, AUSHIA s sime ¢ 3 womn ¢ 5 wimnes v wmsr o 53 mie 5 31.0
4, United Kingdom .................. 26.0
B,  POlANE s e s 5 me s mmimp s nmm s s amis s 18.0
6: HBIY s om0 s vamin e s wmsm sy swmmus a e 17.0
Ve FPENGH concssea s s omim i s atowm s & Groasis & 14.0
8. Netherlands ..................... 13.0
9. UKIaine s s ssis s same s s e v 5w s 12.0
10. United States .................... 120
M. SWHZEHIEAA - e » s mios 2 wisie 55 mn o 0 10.0
12, RUSSIA! vaen s wommmn s s womms s 1 s esssa o 9.0
18: HUNGAMN ws » aoms s ame s s smwns ximns 8.0
TE.  SPAIN oo wosws o5 e § 4BEEE CRETs @ 7.0
18 BEIGIUM) os v cimss wn svmi s s swisaes spss o 6.0
1B,  CFOEHA wsssn s s osmas s omas § o s o 5.0
17, SWBHBT scwe o muminss s suiomn 45 sty wmes i o 5.0
1B:  BTBBCE wayein s wuves wwstivaie s svvims sestsess 59 4.0
19 BOWNIS sus womes s sme v mmge s Smes £ 3.0
20, Denmark ... cemsesmmms e S 3.0
OIDBES w5 oovuscn o isimonie w osganis @ avaaisis o 30.0 L 11%
TOTAL 424.4

Minutes (millions) 1999 2000 2001

Incoming 452.2 n.a. n.a.
Outgoing 364.0 359.9 4244
Surplus (Deficit) 88.2 n.a. n.a.
Total Volume 816.2 n.a. n.a.

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

Denmark

Destination Minutes (millions)

1. Sweden «.:::swesssmes exmmassmas 170.0
2. Germany ........o.iiiiiiiiiiann 130.0
3. Norway ....oovvviiiiiniennnnnn, 100.0
4. United Kingdom .................. 95.0
5. United States .................... 51.0
T -1 39.0
7. Netherlands . ..o oumossswon s aw 33.0
B. SPAIMN: ; srins § 5oms 2 150007 5 5ma T Sils 21.0
9. BRI cvn s s s csnmn s msoman 3 ssme s 2 mivse 20.0
10 BeIGIUM wosss s 5 wmmn o wmmns o 5 mime v 55 s 17.0
Tl FIVEDH) ;5005 5 s 50 8 5 ot o b & & i 16.0
12, SWItZerland ... s s o s s e v smesis o mms 15.0
18c TUTKEY' < 5uss x5 wmm s s sites & wwisis s 2 misia 14.0
14, CANAUE .uam a5 sems s sams 5w sspso 8.0
15, ICBIAN0 .o v swivs vemme ogmmse s ymd 8.0
16. GYBOBE: ¢ ws v swcwis o v soms s & wissire & 3wy | 6.0
T IRITA o 05ms o svvame 46 Bagan el mivss s i 6.0
18 AUSHENA oo rsmes s s s s yame 5.0
19 [OWI o ssnmws s smmensumve s smms 5 amad 4.0

TOTAL

995.0

Percent of Outgoing Traffic
: . i 17.1%

| 224%

2000

Minutes (millions) 1999 2001
Incoming n.a. n.a. n.a.
Outgoing \ 800.0 905.0 995.0
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

Dominican Republic

Destination
1. United States 74.8%
2. ISPAIN cporsie i i, Sgiranihe; fon epssarerasa
3 Al somsovmmevswwn vvswns s smmey vne b2
A T . 38 B 17%
5. Germany ..........oeeeieinininnns 32 [ 14%
B. MEXICO ..ouvvrieneenieeniannn. 26 §11%
1. Nenezuela s unsssvmsnsasnias v 26 §11%
8. CUBA «.vvtiiiiie e 21 | 09%
9. 'SWIBHAND 505 ssmws s swns s smms 39 20 | o9%
10.. Argenting. sseuv esweesrsmsssamsnsas 19 [ 08%
1. Colombia .......c.ovvenenennnnnn. 19 | 08%
120  BrANGE s smimms s wmensmumpns supmms s 19 [ 08%
130 Haiti ..o 17 [ 07%
14. Netherlands Antilles ............... 17 [ 07%
15.  United Kingdom ................... 15 | 07%
16. Panama «ossawsssnimpsias sasmeni s 14 | 06%
L 12 | 05%
18; Netherlands . ...sn.esmswenasy vz 1.1 | 05%
(Y R —— 08 | 04%
20. Guatemala........................ 05 |02%

Others

TOTAL 2214

Minutes (millions) 1999 2000 2001
Incoming 920.0 1,340.0 1,714.6
Outgoing 185.7 2117 227.4
Surplus (Deficit) 734.3 1,128.3 1,487.2
Total Volume 1,105.7 1,551.7 1,942.0

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

Ecuador

Destination Minutes (millions) Percent of Outgoing Traffic
(MR ————————— 17.0 . 21.8%
2y (COIDMBIE wses s wsmiot S s f algas ages 16.0 26.2%
3. United Kingdom ................... 4.0
A POIU susin s snomsn o wooves s  anaies v swasmn  34s 3.3
8 TP osen s o s SRR s PR R S 3.3
6. Chile.....oovvvieiii, 2.0
T VOOBZUCHE: » wises: ¢ 5 wwm o s wimie x5 s s 3 10 2.0
8. BTAZI 5o on 5w ev s s w5 e s ¥ v iy 5 1.9
9. ATGENting .. .oovoreeeeaeaeans 18 BN 29%
TO: IMBXICO: «sumwmsvn s envmmmeysmws s w 1.6
OMHTETS s 5.5 e 2 & o & 93 2750 5 5.600R § .60 8.2 13.4%
TOTAL 61.1

Minutes (millions) 1999 2000 2001

Incoming n.a. n.a. n.a.
Outgoing \ 57.4 55.5 61.1
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.
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COUNTRY TRAFFIC STATISTICS

Egypt

Destination Minutes (millions) Percent of Outgoing Traffic
1. SaudiArabia ...........c.coouenn.s 402 [ | 22.0%
2. UnitediStates ..:ssomsmwass vnain 14.1
3. United Arab Emirates .............. 139
B WY ovews pommis pam s sume s saens s 11.3
5. United Kingdom' . . cocesensas oo mea 1.1
6. Kuwait ........covvviiiiiiiinn, 10.3
N 7111 (1 —————— 9.8
8. FIENGR: :nde st staas s am contm 13
9. Yemen ........oiiiiiiiiiiii 6.8
10, Lebanon s swuss sames pumess gomiss 5.5
1o, JOrGAN: ¢omtsamras s meme o mms masbo 4.2
12, 8Syria oo 32
13, SWItZetland . vusros ssmnsa smevs mumes s 34
14, Netherlands ....ssseessvsmsssamass 2.6
15 DB oo suuimnsin mimasmain s, v wosiisasinnd 25
18, QAEF ooy snimm s s smw ey s 24
1 UBYE :ontsas semvioetes tasmase@mn 2.3
18. Morocco ........covvviiiinnnnnnnn 2.1
V1 (=TT 2.0
20},  CHNAdA soinisammssemms s e s 19
OTHErS: L asmmms s osioingerd 26.9 14.7%
TOTAL 183.1

Minutes (millions) 1999 2000 2001
Incoming 554.6 620.6 n.a.
Outgoing 171.0 183.1 n.a.
Surplus (Deficit) 383.6 4317.5 n.a.
Total Volume 725.6 803.7 n.a.
Notﬁz Elata are in millions of minutes of outgoing public switched telecommunications traffic. 2001 traffic data are not
available.
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COUNTRY TRAFFIC STATISTICS

Eritrea

Destination Minutes (thousands) Percent of Outgoing Traffic
1.
2.
3.
4.
5,
6.
7.
8.
9,
10.
1.
12.
13.
14. Canada
15.  Denmark
16.  Switzerland
1T, FiANCE ;ummasasms s s oo s 5smss
18. Norway
19. Uganda .......oovvvvvennnnnnnn.. 201 £ 06%
20, NIGOM ..ceurvvnnssnersnnssranes 198 § 06%

Others 21.6%

TOTAL 3,568.8

Minutes (millions) 1999 2000 2001
Incoming 13.8 17.9 22.7
Outgoing \ 25 2.9 3.6
Surplus (Deficit) 1.3 15.0 19.1
Total Volume ‘ 16.3 20.8 26.2

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.
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COUNTRY TRAFFIC STATISTICS

Estonia

Destination Minutes (millions) Percent of Outgoing Traffic
1. Finland ......cooiiiiiiiiin . 219 29.4%
2, RUSSIE sosgmavessmnssow sy om e o 14.0
3.  SWRHBN o550 e fiemd $HAMGD 5 13
By LAIIA oo v v v miwss v mme s wussses 2o 4.6
5. GRIMANY s:smsssvsvmprssssvasss nad 45
6 IGEhUANIAL - vom v cncnn gwnros w mmnna wid 3.1
T United KIAGHOM, v o wmmos s wmames wes 23
8. INOIWAY w5 555505 i 5 56 55 5 9w 5 35 22
9. Ukraine ........coovivviiiint, 2.1
10, DenMatk . cowes wms o snsmess swwss v 1.8
11, United States .«csweseswesnsswrsses 18
12: Brante o sdesio g e safmn) 46 6a 996 1.2
13 Haly oo 1.0
14. Netherlands ....oooessmmesisnssnnd 0.9
15: Belanus: wsssaes oo sates s daasd pod 0.9
16. Belgium ..o 0.8
17 Poland .. 056 snsmn s s smass smas s s 0.8
18: SpAN soadsesrm s smmes oot S4EEI 5640 0.5
19. Austria ....oooviniiiiiii i 05
20, Canadd :ssswsssswens snies vves s 0.3

Othiers Srim. L e e 21

TOTAL 74.6

Minutes (millions) 1999 2000 2001
Incoming 84.8 n.a. 919
Outgoing 74.6 75.5 74.6
Surplus (Deficit) 10.2 n.a. 17.3
Total Volume 159.4 n.a. 166.5

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

Ethiopia

Destination Minutes (thousands) Percent of Outgoing Traffic

1. United States 11.4%

2 KEMVA r corpat Sais yEoas ety Tt

3. United Kingdom

A, BAN oo scims s o s 5w s wioes 3 sl

5. Saudi Arabia

6. United Arab Emirates

7. Djibouti

8. Germany

9. France ........cciiiiiiiiinn..
10, SOULh ATIICE . .cowsvsmmssnmmis s 391.1
LR PR T A ——— 341.9
120 I o oo vms o mmie s mimns v o o 318.3
13;  INetheHands! . ... smmws s s spm e s v 285.3
T8, SWBHBN . ssuws b5 wisis i 5 mm 5 5 sesimn & 3.8 204.1
15. Yemen ...t 197.6
16:  BGYDE - .« viome v wmws o smmm o v i v e 1784
U 1GENBOE ssswwsmsst 17445 S nEemm 130 17.2
18. Sudan ..............ooial 171.2
19, BEIGIUIT 5000 smmes e summs 55w 1271
20. Greeee .xsssssssmenssmisssamisis 119.2

Others
TOTAL 13,415.0

NATIONAL TRAFFIC BALANCE

Minutes (millions) 1999 2000 2001
Incoming 46.5 51.2 43.3
Outgoing \ 125 13.4 134
Surplus (Deficit) 34.0 371.7 29.8
Total Volume 59.0 64.6 56.7

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.
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COUNTRY TRAFFIC STATISTICS

- Finland

Destination Minutes (millions) Percent of Qutgoing Traffic
1. Sweden ..., 155.0
GEIMANY 5o v s s s ¥ 6w s 44.0
United Kingdom' ......cocoonmes vand 41.0
ESTONIE 1 sommsmimoses msmmms wassos s 32.0
RUSSI «ssimnssssmns wsms s amons s waws 29.0

32.0%

N o o N

OtherS «ovveeeeeeeeeeennn, 1430 | 29.5%

TOTAL 485.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 423.9 468.0 485.0
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

Destination Minutes (millions) Percent of Outgoing Traffic

| 89%
Germany ...........oeveniniinnn. f _ . 85%

-

United Kingdom

|3 (41177 R ——

United States ............oovunn

Switzerland) s« s s v s 555w smman s

O 00 N e G A N
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o
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o
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o

=
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-
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Luxembourg ...l

-
©

Senegal ...

-
©

SWEABN! 5. 5 nsims 7 5 35505 5 sims & jeashs 19
Serbia & Montenegro ............. 45.0
Others «..vvvvviiiiiii i 1,416.0

]
1]

| 18.6%

TOTAL 17,605.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 5,165.0 6,500.0 7,605.0
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

S s
Destination Minutes (millions) Percent of Outgoing Traffic
o TRPADREN cn o a5 wsmns » isvmne s anagaie 5.0 008 19 . o 31.7%
2. Seneqal . ::vvwes swime s s oms v same s e 22
Bl CaMBroon, - s s e s ssws s s smwo s suis 1.8
R NI « oo 5mmims b 5 mpmns » s 6 5 o 5 1.8
B BENIN) st ;o sire v sovm & 3 0 0 5 5 g 1 5 1.6
6, Cote diIVOIr wo:.awsssanbossmmsssus 1.2
T TOGO comma o5 wore o 5 v & 5 i & 5 9t 3 3 65 1.0
B LEDANDN ;& soms s 5 moas s smms & smea s we 0.6
9. UnitedStates ................c.... 0.6
10)  \MBYOEED: 5 wissm v sowmsan &6 o msa s s w5 40 0.5
11,  CongDBeR: ves =5 50 s 5 smws s s mms s50d 0.5
12.  United Kingdom ................... 0.4
13, Mauritania ............ccooveennnns 03 ’
14. Burkina Faso w: : s e i s sms s sames s o 0.3
15. Belgiim o smms s s ams v s s wsms s s 03
16. Equatorial Guinea.................. 03
A2 AW cmecetvsmaa s s ¥ sy snmme s i 0.3
18.  SouthiAFICE o iuamessutes i mmsssumnd 0.2
191  BOIMBIN « oo s wisims v asmsions s Sisssi, o o 0.2
200 Canada s seoassenns o e e 0.2
DINBTS o awawsmmes sswhs emis ol 2.8 11.0%
TOTAL 25.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 18.6 22.0 25.0
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

Gambia

Destination Minutes (thousands) Percent of Outgoing Traffic

1. United Kingdom . 30.6%
2 ([CaNAIS srosnnenunss mRAIGEREAAD

3. United States

B,  FUANCE o csoamnss wmen s smens semy
8. ‘GEIMENY ssseacsmiiinnetsmnsts
6. Sierra Leone

(V] R ——
B: NIgENa weesmmssssnansssmarsnmas
9. SpaiN..cciiwietinonrnamnnenmmn.
10. Senegal ........coiiiiiiiiiiin..
W  BUINBA sie s 5 s 25 3w 2 ¥ 550 5 5 6 o ¥ 8
12. Netherlands
18,  SWBHEN: s v wmme s s miws o 5 mmie s 5 miosm o o
18, MOTORCO' i & youwmi 1 5 wosie 15 At i 5930 s

—
o
w
o
=
=
>
=
@
=
o

16. DEAMENK «vs smsmer wmme sz amss s samue s
e NOPWEY somezsomimeam s somny samsy
18.  South Africa
19. Belgium ...
20. Hong Kong
Others 8.2%

TOTAL 7,100.0

NATIONAL TRAFFIC BALANC . A . .
Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 6.4 6.7 7.1
Surplus (Deficit) n.a. n.a. n.a.
Total Volume , n.a. n.a. 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.
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COUNTRY TRAFFIC STATISTICS

Georgia

Destination Minutes (thousands) Percent of Outgoing Traffic

(R . 180964 L 28.2%
2. Azerbaijan .................... 33152 B 52%
% TIRBAID 4 e s s v 3 3 5 w35 28933 B 45%
4. Armenia R 37%
B, KAZAKRSTAN o « wevs v s 6 v vms ¢ 3 el 4529 | 07%
By BRIBFUS s scossmmar s soms s amwrss n 367.4 | 06%
7. UzboKiStan .o.vouessvnnseennonsn 1814 | 0.3%
8. Turkmenistan .....:.vewsomsssss 1314 | 02%
9. Moldova ........ovvevernennnnnn. 992 | 02%
10. Kyrgyzstan.............oooveinennn 396 | 0.1%

Others .

TOTAL 64,200.0

Ak £ \ ,
Minutes (millions) 1999 2000 2001
Incoming 65.7 37.6 n.a.
Outgoing 46.7 45.6 64.2
Surplus (Deficit) 19.0 (8.0) n.a.
Total Volume 1124 83.2 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 “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

Germany

Destination Minutes (millions) Percent of Outgoing Traffic

-—

United Kingdom .................
FEANEE! o sumansamyusnmusnsnnisd

BUSETIA. oo i 0w 66 s sos i a5 v o

© @ N @ o s W N
b=y
8
~
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Belgium ...l

—
N

[T A ——
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Denmark ......................

-
&>

Croatia ..cvoe sservenmaesamass ase

_._.
> o
z o
S o
a 9
o T
< =3
D
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=
=
=

=
o~

Serbia & Montenegro ............

-—
(=}

(6117 [1 | [ e o,

il
©

Sweden ...l

[N
=]
o
o
=t
=

=}
i

TOTAL 10,320.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 7,565.0 9,570.0 10,320.0
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

Z

Destination Minutes (thousands) Percent of Outgoing Traffic
1. United States ...« swes s vews s vie 19,150.7 . L 41.0%
2. United Kingdom ................ 67862 [N 14.5%
I 1:T411F: 1) | 3,886.3 m 8.3%
B, [FTANGE & smre s 5 umns o winsess & wossn & 5 wod 2,800.4
Bt Candda . oo s etees s ss oo o 2,587.3
6. Italy .....oovviii 1,527.5
T NIGETIAL i s w5 0 v 0 s 6 5 s 6 5 1,385.2
8. Netherlands .................. 1,044.0
9. TOGO .ot 754.6
10;  SoUth AFCA &« ws s s wime o5 svas v v 3 00 600.8
11, BUrkinaFas0 ; o s« « wom o s svomm s winid 402.3
12, Belgium ... 281.7
13 Koted, ReMl o« vouro e amn s s smione s v s 276.1
14, 8enegal ;s swnss s s s mans s o5 121.3
15. COMErOON oy amens s omeysams s s sl 87.8
T8, 'GUINRA - s essimios v simasss somvss o500l 85.5

_._.
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&5 =
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TOTAL 46,741.0

Minutes (millions) 1999 2000 2001
Incoming 118.4 166.4 139.3
Outgoing 30.1 421 46.7
Surplus (Deficit) 88.2 124.3 925
Total Volume 148.5 208.4 186.0

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.
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COUNTRY TRAFFIC STATISTICS

Greece

Destination
1. United Kingdom 15.7%
2. GEIMANY womnues svnonsmmesuns iy
3 AN s smor s sz amas wassEd
A Al » amnsamnssnma@us S coras e
5. United States .......cvevmvneinned
[+ PR 64 11 [ ——
A BOlGaTia s coness sonas seassswna
8. FANEE suvsvmwows sapvrpseres aus
9, ROMENIE o o s i v isiocemviimis sais .
10. Netherlands ..................... 210 N
1. Belgim ..o .
12, Switzerland : :wswes somsssssnns s
18 RUSSIA] sicnssiminbas svmmmidamnm smmns
14, UKFAING: ooy v siwin i sussin s smip o swps
15 TUTKEY' « wnm o-s aiinm s s s sousis o s s
16, AGSERAlAl oo sme s srmsmnis stz wimses
17. Sweden .........covviviiiinnnn..
18:  POland -5 s on comeis s sommms s ssmmas
18, CaNata s oo ¢ s ik s s
20. Serbia & Montenegro .............
OLhETS! < sse 5 & wmin o s aiwie s o wmn ¢ s
TOTAL 1,020.0

Minutes (millions) 1999 2000 2001
Incoming 794.2 889.8 891.0
Outgoing \ 725.7 793.2 1,020.0
Surplus (Deficit) 68.5 96.6 (129.0)
Total Volume ‘ 1,519.9 1,683.0 1,911.0

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

Guatemala

Destination Minutes (millions) Percent of Outgoing Traffic

1. 'United S1ates: mur s mnmaemsnmeminn 79.7 51.0%
2. [EISaVEGOR vsumuwms sy wumuns s asomes 17.6
3. MeXICO sxsmeasmvssssrsssmissases 125
A, HONAURES .« covs womamionss mvominss s iominin s minsisors 8.7
B, COSta RICH wusvumasnsmes s mmses ypuos 5.7
6. Nicaragua .z aseassvsess s cames 4 41
7. Colombia .......ccovviviiiiinnt. 29
8. SDAN «cvwunsswmmas vsmos ssmes yumare 29
9. [FIBNGE . susissamns piasases sasm 25
10. Panama ........csceorvenns e vnmaes 2.1
1. Korea, Rep. ...ovvevvereeneennnnns. 19 §12%
120 HAlY oo 17 B 1.1%
13, Canada srussvamas ssrunsssens aism 15 1 09%
14 Germany ..........coeeveieenenenn. 10 §07%
16 PRI ses svmanssmonymnssismensnans 10 [ 06%
16.  United Kingdom .........coovvnn... 0.7 | 05%
17 Chile ..o 06 | 04%
18. Venezuelad :::sswessssisssnsnssnned 06 |
19. ATGeITDa o cmdimbmmn s im e o 06 |
20, BOBA woumwes vmsvs s samue s 4 0.5

OIBLS ;5055 v55mas smaens smae s wmass 15

TOTAL 156.2

=
L

Minutes (millions) 1999 2000 2001
Incoming 208.6 295.9 536.8
Outgoing 83.3 125.9 156.2
Surplus (Deficit) 125.3 170.0 380.6
Total Volume 291.9 421.8 693.1

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

Minutes (thousands)

Destination Percent of Outgoing Traffic
1. United States ................. 10,256.0 . 52.9%
2, CAMACR! «x 5 mmna s was tames s s 2,702.0
3. Trinidad & Tobago .............. 1,688.0
A, Barbades) ..o s e s sssimes s massie 1,288.0
5. United Kingdom ................. 817.0
6. Antigua & Barbuda .............. 455.0
7.  SUTNAME 55 sumw s sicsom 3 st g v 3 wise 407.0
8. JaMAICa w:voumeisvmivssmusssnms 272.0
9. BETMANY m: - s 00 05 ame e s s 2 8 § e 150.0
10. Brazil ..o 149.0
11.  SaintKitts & Nevis ............... 139.0
12, SAIELULIA .o issmmes s sme nsmasms 131.0
13.  Netherlands ...c..ssee.ssmeesvwse 113.0
14.  Netherlands Antilles ............. 113.0
15, GUBIAUE com s semm s« stias § smimne s amanm s 99.0
16. China .......covviiiniininnnnnnn. 9.0
17 Venezuela :.:ssassswwessmnssswmes 89.0
18 BERBIES oo o coos i vnmisiwns s snmsd 68.0 | 0.4%
19, ANQUIlla ..ot 20 |02%
Others .......ooeveveennennannns 2400 U 12%
TOTAL 19,400.0
NATIONA| i
Minutes (millions) 1999 2000 2001
Incoming 101.0 52.3 69.6
Outgoing \ 16.1 15.0 19.4
Surplus (Deficit) 84.9 37.2 50.2
Total Volume 117.1 67.3 89.0

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.
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COUNTRY TRAFFIC STATISTICS

Hong Kong

Destination Minutes (millions) Percent of Outgoing Traffic
......................... : 47.8%

=
o
=,
35
o

United Kingdom
AUSIRANR, 52200050 e 2 seie T e

Taiwan ...

W L N m oo s N

—_
o
=
%)
o
<))
[ =4

10.0%

TOTAL 3,481.3

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02

Incoming 1,747.2 1,858.0 1,942.3
Outgoing 2,720.3 3,074.9 3,487.3
Surplus (Deficit) (973.1) (1,216.8) (1,545.0)
Total Volume 4,467.5 4,932.9 5,429.6

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

Hungary

Destination Minutes (millions) Percent of Outgoing Traffic
T, 74.6 . | 228%
2, BOMANE sosvmnusmonvansas e o 53.9 . 16.5%
3 RUSHIR 505000 wvissm wassmsmm o o st oxsas 28.3
PR | RSP e 16.7
5. United Kingdom .................. 15.6
6. Serbia & Montenegro ............. 14.6
1. United States .......ovvrvrmvinyos 14.6
B FANCE 5 wwvseomensismmes vamus s ue 104
9. Slovak Republic ................... 9.2 ,

10. Switzerland ...........conieinn,ald 66 B 2.0%

1. Netherlands ...................... 6.3

12, Croati| sc o oovies s s smms s drivstis s oa 6.1

185 PO sinc smscnn imsmsce e smmmss s mmns wpes 6.1

14, UKFEIE «ssmers swmes smmmssvse s v 5.8

15, (Czech Republit: ; - suir s s w4 sisisio s 0 wia 5.1

16.  BeIGIUM . .o o vsroes oo g omas o sl 43

1ln SPAR waesaume fmums S sBR e T T S 3.9

18. ISTAB i s oo v 5 ssvma s sosouse ioa moere s i 34

1. BUSEIB seots tomm.sisSimsmsn.s wsmme w15 svazas s o 33

20. Sweden .......c..cociiiiiiiiinnrans 3.2
(6] (3] - J R T 34.9 10.7%
TOTAL 326.8

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 343.9 349.2 326.8
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

India

Destination Minutes (millions) Percent of Outgoing Traffic
1. Saudi Atabig s < =se: ¢ e e nmsss 89.5 15.3%
2. United States .................... 89.0 15.2%
3. United Arab Emirates .............. 54.6
4. United Kingdom .................. 54.3
5. Singapore ............oiiiiiiinnn. 26.1
B KUWAI <o s smums somns mmws s ammns g 20.9
¥ OmAN sas s tarmdssasd veesnseman i 15.5
8. Germany..........coviiiiiiiinnn 14.3
9. Canada s sswosssmes s smes ssmves as 1.3
10;. Austialid =seaiciess staraneiss sis 11.0
1. HongKong .........ccovviiinnnn. 10.6
12 IMAIEYSIA: o wnwss ssss s smes xs 10.3
18, STifl-ankd s ssoevpsam s smanamn g sea 9.7
14. France .........c.covvvviinnninnnn.s 8.7
18 Q&85 oo ssmessopes siesns swne s s 8.7
16; A csomestarnmmms s 1s 008 8.2
17 Japan......ovviiiiiieinnniinnnn. 1.8
18, PakKiStam s wsmessmwas vsmess muwes mwe 14
19, Baholadesh :scs same tas6ma dais s 6.4
20; BABKAINT wo viswosin smsesee smsis wgsspssn vl 6.2
BEIS cvnmmmssiumen wamen 4 s as 1159 19.8%
TOTAL 586.4

AF
Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming 1,772.5 2,161.4 2,533.6
Outgoing 473.3 527.1 586.4
Surplus (Deficit) 1,299.2 1,634.3 1,947.2
Total Volume 2,245.8 2,688.5 3,120.0

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

Indonesia

Destination Minutes (millions) Percent of Outgoing Traffic
1. Singapore . . 22.7%
2, IMAIBYSTE s s mrsddnttas o 0 o ts Bl
3. Australia ........cooiiiiiiiii...
(R - 1 11 [ R .
5. United States
6. Taiwan ...........ccooiiiiiiinn.
7. Hong Kong
B. KoM@ay REP: sovrssoms snoms st s eae 9.0
9. China ...covmvinincnrninnciennan 19
10. United Kingdom . ..oveuswsisssmansn 1.8
Bl Thalland] - :see:csmessssme s 50450 6.5
12.  Philippines ........ .ol 6.0
13. GErMANY . . s s es s s 5 wmiws o s gme v s o 51
14, Netherlamos: s v s s o o 5 s o A 5.1
15, India. ..o 4.9
16, BIRUDBT swe s s o wimicn msvus s ws v 0 34
1 FRENCE, sacninssams femadissam e s 2m9 54 33
18. ltaly ..o 23
19. Canadal .o vsmmesssss penmess sumees 19
20; New Zealand' ..ssusseesssss onammiss 13
OTHBIS! 2 5.6 ey s it wpesmimons aseinge 43.3 13.7%
TOTAL 316.2

Minutes (millions) 1999 2000 2001

Incoming n.a. 345.8 365.9
Outgoing \ 269.6 315.5 316.2
Surplus (Deficit) n.a. 30.3 49.6
Total Volume , n.a. 661.3 682.1

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

Iran

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Arab Emirates .............. 24 [0 _ 18.1%
2. United Stales ...mossimmesi o isumm 22.4
By (PAKISEAN s mons o mspisn s mnsion ywiss oo 14.1
4, United Kingdom .................. 13.6
B BBIMANN svers smmiie simmins fin b 3w 10.9
B  TUTKBY . viemnnmmsme s oo wmws wmues 5.8
7. Saudi Arabia ::sccossmarivansaingnd 5.0
8. Azerbaijan ....................... 49
9. KUWAI & comss wsmermmessvmmss e 45
10: RElY coscswes snmamsaenesvomes snmes 45
1., SN susss sowing sammas s daal 3.6
12, ERBNGE v usmmnssumane nsosmsn ngssn smiosd 3.3
18:  INdIA won s smms s 5w s memn s wamons s 3.2
1. Japalicaseednticensisnd ssatid ssaEa 3.0
1. Switzerlandl ..o mws s sswnssgmss suwo 2.6
16 'QBLEE o mw s numen s ams s sy 25
2. INetherlands: .oneme s comms casms g 25
18, CANEUE s onsmisans wums simmone o musrs s 23
19;  AUSHIA o 5 5o s wmss s swm s wasw i 5 5w w s 2.1
201  IBalmaing s cm e tins oo smasd@ine sanm 2.0
OHEES .« wmvon wmmein s mws s mie 5w 338
TOTAL 1791

Minutes (millions) 1999 2000 2001
Incoming 191.5 216.8 173.1
Outgoing 156.1 176.8 179.1
Surplus (Deficit) 35.4 40.0 (6.0)
Total Volume 347.6 393.6 352.2

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

Ireland

ELECOMMUNIC,

Destination Minutes (millions) Percent of Outgoing Traffic

1. United Kingdom . 56.4%
2. United States ::cssssssmsrssmasis

3. (GBIMIBNYE 1 amis b5 v s st o s senimsiesd

4 France ........ooeviiiiinininnnns

B Spaill swisvamerssmmes samess vmnasg

6. Netherlands .....................

7. Canada ..........covniiininnnn.

8. Australia .::coicasmersssmarsvnnes

B MBI = e s 5 e 5 & Gt A £ 5 M 5

10. Belgium ...

TV SWeHBN v s wmmsssmvnss s s svmws v

BB VORI .« ., e om0 0000 08 b 0 60 | 04%
13, Finland ....o.ovvniniiiiiin 60 | 04%
W, ROMBNIE < wmess pow o s mmnve san s 60 | 04%
15. Switzerland . ... .. cocwismmon s cooesd 6.0 | 04%
16, Poland ....o.oviviiiiiiiiinnn 50 |03%
| T 40 |03%
18, POMOGHL < o coonss snesismme s minss 40 |03%
19. South Africa ........c.oevvvnnnn... 40 |03%
20. NOTWEY o sammme savissvsmmns s wamess 30 |02%

RUNETS) it pmatitd ph achiE R G S SIS 219.0 14.3%
TOTAL 1,535.0

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming n.a. n.a. n.a.
Outgoing \ 1,015.0 1,250.0 1,535.0
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 31 March.
Data exclude at least 100 million minutes of cross-border traffic to Northern Ireland.
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COUNTRY TRAFFIC STATISTICS

Israel

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States ................... 2600 [0 I 32% i
2. United Kingdom .................. 75.0
3. CANAUE . wivo s miws 26 wmie 5 5mse § 2 o 64.0
Qi (FRATCE & o wisiop o moms ¢ 2 s 5 5 2500 5 5 o 53.0
Bl GRIMAnY :me: s mmssswwe s s s 53.0
B URAIY a5 ma a6 s o s & oo i 8 swe ¢ 5 G 37.0
T, RUSSIA & .wnuiessmmnismms oommsss o 32.0
B, UKTAING : ; sow s s siwws s sz s s amae v 5 o 27.0
9. Netherlands ..................... 21.0 J
Others ..ovoeveeeeeeeeennnnnn. w30 BTSRRI 5%
TOTAL 1,120.0

Minutes (millions) 1999 2000 2001

Incoming 539.6 661.0 728.0
Outgoing 803.7 1,022.4 1,120.0
Surplus (Deficit) (264.1) (361.4) (392.0)
Total Volume 1,343.3 1,683.4 1,848.0

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

Italy

Destination

-—

Germany ..........oiiiiiiiiinn.
FiaNG® s s sams snamss samass samas
United Kingdom .................
United States ...................

i - R
g
=
N
@
=3
o
=
=

s
e

AUSETia ..o

-
-

BelGilim .« s wie s 5 5 wiom v 5 s s 5 5w 6
PORRGT was s o mmon 5666 255008 15 505 &

(] 1= o

= e e
W~

Netherlands: oo« s s s s s s s o

-—
o

Serbia & Montenegro

-
]

Croatia ..o

-
=~

THURISIA sconss wamms v 39 55 5mn § w5584

=
]

VKTAITES s ¢ st a5 oo 9 s a s sy

—_
©w
m

(/=]

<

=]
—

N
o
o
<)
=
QO
(=
Y

OEIS vomwivamminsation s seiss sap 22.8%

TOTAL 4,805.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 3,250.0 4,160.0 4,805.0
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

Jamaica

FEL]

Destination Minutes (millions) Percent of Outgoing Traffic
y PR 1) - ) ) X ——— 63.4 66.3%
2. United Kingdom ....-c:vssssszsmss 13.6
3. Caymanlslands ................... 3.1
A, CaNA0A sssesswmuinames vames s saess 24
5. BaNAnIas: s seaties dvdfie oieema doarm 2
6. Trinidad & Tobago ................. 1.8
7. Barbados...........oooiiiiiinins 12 [ 13%
8L, . (GRMMIANY false tn s il Soh @A Aaa 05 | 0.6%
9. Antigua & Barbuda ................ 05 | 05%
100 I0dia .00 04 | 04%
11.  Dominican Republic ................ 03 |04%
12 Bermuda ........ooevieiiniinannn. 03 |03%
18, BUVANA: somusmmns sspwss wawessses 03 |03%
T 11 03 |03%
15, Colombia .. ...veeieeaieiaiinns 03 |03%
16, PanamMa: ;v s snmass sams samss vams d 02 |02%
U BAROR0 emn 1 nmm s hims b s thand 02 |02%
18, ChiNa ..o, 02 |02%

(8111 ¢ R T — 4.0 4.2%

TOTAL 95.6

Minutes (millions) 1999 2000 2001

Incoming 347.4 328.5 413.8
Outgoing 64.4 73.9 95.6
Surplus (Deficit) 283.0 254.6 318.2
Total Volume 411.8 402.3 509.4

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

Japan

1.

2 CNINE s cmemts Ot ie 88 rmiia i 385.0

3. Philippines.............oiiiil 345.0

4, Kofea,Bep. s s s ssmes s s o o 210.0

5 BRAZl gescssmennams i mnatisAtad s 190.0

B THIWEN 5.0 ¢ e« omenlin s imom s mmin o1 135.0

7. TOEIERT . < comin s« s wroms v v semis e s wssm e 9 100.0

8. United Kingdom .................. 850 B 3.1%

9. HongKong ...................... g0.0 NN 29%

10;  SIHQAPOTE: . . vs v s svum v s 5w o v 5 s 5 9 60.0

I AUSIrAlE .55 a0 vs s s 56 omos 5o v 58.0

12. Indonesia ..............oiiian.. 52.0

13. SeychelleS . .oww . v sman <z pumy s wmess 48.0

10, GEIMANY .5 5507 5 55w 15 sun s 555004 42.0

15. Malaysia .........covvvviniinn... 38.0

16.  Canada) .o smwesamue s s mmsv s yoms o 36.0

1 FPIEHCE 3aman sty s s s 5500 36.0

18 Peru .....cvvevniiieiniinninenn., 30.0

19, RUSSIA «..voviiiiiiiiiiiannes 210 [ 08%

. VD 50 s snssum s snmasimsnnsica 210 B 08%
Others

TOTAL 2,750.0

; 18.7%
| 14.0%
| 125%

9.6%

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming n.a. n.a.
Outgoing \ 2,575.0 2,750.0
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. Fiscal year ends 31 March.
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COUNTRY TRAFFIC STATISTICS

Jordan

Destination Minutes (millions) Percent of Outgoing Traffic

(- T P —— 216 L 14.9%
2. Egypt oo 243
3. United Arab Emirates .............. 15.0
4. Palestinian Territory ............... 15.0
B SyMa .. 12.9
6 T80 s s ummesnmmse s amon vas s s mes 127
L. United States! suecsisscmaismms b 10.6
8 18688l smmrn s esammens amves ame 8.7
9. KuWait ::sevemmminssanes swmes sunes 7.1
10, RebEnon amsssses s amnsteste ot 6.0
11.  United Kingdom ................... 4.1
122 QA oo s s ems smir §swmes yemms vames 38
18, Balifain sismessamms o sesatmmmg 3.3
14, Germany .........oevveeueenennnns 3.1
18, YEMBN oo iws smis swmns ssmes pumes 1.8
16: - EYENCEI¢.osanp voiitonsman s i Srsss 1.7
1. OMAN waesmom o v bmmmssmin 1.7
18 MY soussminssmm s smpensumas s s 17
19 ' Banada «ssme ssemmostnms sdsiem ianes 1.5
20. Sudan ... 13

0] (11 P — 216 11.6%

TOTAL 185.3

NAT FEi
Minutes (millions) 1999 2000 2001
Incoming 191.5 214.1 217.0
Outgoing 145.6 170.6 185.3
Surplus (Deficit) 459 43.5 31.7
Total Volume 337.2 384.7 402.3

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

Kazakhstan

Destination Minutes (thousands) Percent of Outgoing Traffic
s |RUSSIE® m s anmmns on e oee avennny i 42.0%
2. Uzbekistan
3. Kyrgyzstan
4, UKrAIN® «5vs55nms s smms o5 wman i 9
5. Tajikistan ........... ...l
Bl [GEIMBNY wvior v o vuin s wsms 5 moss v ¢ 5
7. Turkmenistan 2.3%
8. Belarus ...........oooeiiinn.. 15000 & 1.3%
9. Azerbaijan .................... 1,000 ¥ 0.9%
10 AMMeNia ......oovvrnneeeaannnn.. 800.0 [ 0.7%
1. GEOIGia ...vveeeeneaannnns. 6000 § 05%
122 China ..ovveeiieeeieeanann, 4400 | 04%
130 France ..........ooevevveeennn. 3100 | 03%
18, Moldova .........covveveennn.n. 3000 | 0.3%
15 I0did .. 1800 | 0.2%

19.0%

TOTAL 118,577.3

Minutes (millions) 1999 2000 2001

Incoming 149.8 183.1 206.9
Outgoing \ 104.5 105.4 118.6
Surplus (Deficit) 45.3 77.8 88.4
Total Volume _ 254.3 288.5 325.5

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.
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COUNTRY TRAFFIC STATISTICS

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom ................... 55
2. United S1AtES wswms vt siions sewmsses 36
3. INGI8! sairac s s amas inmmi SRR 1.9
4, South Africa .........covvivvnninn.. 13
B GEIMANY s samssvsmeovemass samns s 0.9
B: Al seumazsemascam vicnesastd anad 0.8
7. France .......c.ovviiiiiiiiin 0.7
8. United Arab Emirates .............. 0.7
9. Ethiopial ooseemissmaissaas soainnsis 0.7
10. Canada ..........cvvvvuiviinnnnn. 0.5
11 Switzetland « o s waws s ssmas samess owd 0.5
12, Somalial « :scmesnmiesissms s55dus s 0.5
13. Netherlands ...................... 0.5
14, BEIGIIM & wsswpsswmssapen sumons s 0.3
15, AUStRlE . omanimos samo pamem s 0.3
16. Japan.......coovviiiiinnnniinennn. 0.3
. BOYDE ssmmsmen s susmis wawis nas e 20 0.3
18, ZIMBabWe .cis i swsansaninsne s s sed 0.3
19. Pakistan ...............cooia 0.3
20, RWaNda . soess s e s s wmd 0.3
BOBS cns srmmncemms ss .t 4.1 16.8%
TOTAL 24.2

Minutes (millions) 1999 2000 2001
Incoming n.a. 571.2 n.a.
Outgoing 25.0 21.0 24.2
Surplus (Deficit) n.a. 36.2 n.a.
Total Volume n.a. 78.2 n.a.

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

Korea, Rep.

. 24.1%

.y

HONE KONG: - - 550 1 3 50t 2 2 oimpos 15 mimes

W 0 N O g A~ WwN

Vietnam ...
10.  United Kingdom
T8 GETIENY - 5 amin 58 s mae + » misks &5 mhics
12, TAIWEN ; s 5 5 somms o wmsmia s 5w w5 wasvon
18 SINGAPOTE o :cnmw s swimss s sama s s sms
14, Thailand oo i covioe s mmn oo omos oo moo

15. Russia .......covviiiiiiiiiininn.

16:  MONGONE oo 5 smims s nismms o5 0 5 awind 8.6
17. NewZealand ..................... 75
18, Maly oo 7.5
19, PaKiStam swnesswms s avmos s smmss samms 7.1
20, Bangladesh a. s amsvined dismma i 7.0

15.6%

TOTAL 1,120.0

Minutes (millions) 1999 2000 2001

Incoming n.a. n.a. n.a.
Outgoing \ 898.0 1,063.0 1,120.0
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

Kyrgyzstan

Destination Minutes (thousands) Percent of Outgoing Traffic
1. Russia
2. Kazakhstan
3. Uzbekistan
4, Tajikistan
5. Turkey
6. Ukraine
7. Belarus
B BTN 5 s S S 46 s 199.0
9 AZETDAAN svvss seevs samms samvs s 167.0
10, Turkmenistan «.veses sssvesumesss 137.0
10 United Kingdam w:s00 isamasssmmas 101.0
12 China ovviiiii i 97.0
13.  United Arab Emirates .............. 50.0
14  France ;ue s amas s smns ssamm i 38.0
15. India....ooviniiniii 38.0
16 a0 ssseossmenssmnos snpenssmesms 26.0
175 Korea: Rep: « amanssemsseems asaam s 19.0
18. Pakistan..................c.oo. 14.0
19 BBIGIUM s vmienos wumsws ssmas wsmasss o 13.0
20k | AAPAN 32005 25 0An e AT R RO 2 S50 515 12.0
Others .....covviviiiniiinnns 710.0
TOTAL 23,496.0

Minutes (millions) 1999 2000 2001
Incoming n.a. 36.4 423
Outgoing 23.5 23.1 235
Surplus (Deficit) n.a. 13:3 18.8
Total Volume n.a. 59.5 65.8

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.
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COUNTRY TRAFFIC STATISTICS

Latvia

Destination Minutes (millions)

1. BUSSIA: & susies smvamssaossasmsssms 14.5
2y INUANE, xxama s o smyseienhd SAE 78
c I - (o [ (I S 5.1
4. Germany ........iiiiiiiiiiiiiaa 44
B URMEINE: ; vsinvnss vvassmus sises nis 29
6. BBIEIUS .o mmmmmins g s oxmmns wnss 2.7
7. Sweden ... 23
8: Flafd . svens epeasssmams imans sss 2.0
9. DONMIBNIS o:i e oo smionm g 1.7
10.  United Kingdom ................... 1.6
1 POlEDE. ssssmms nansnsmmsns immmms v 1.4
T2 FHAINEE! s iusimins o wimione b iiopor vy woesyal 0.9
18 Mtaly oo 0.9
14. Netherlands ...........ccvvvvnnsnd 0.8
18, NOTWAY © nimienvmin s s oo i mmnin o e 0.8
16: United SIAtes .. uwews sumurasmmies e 0.8
12 Irelantl s vsemersmmnsnsscmismmmsigd 0.7
18.  Switzerland .............. ...l 0.6
19. AUBHHIE o simusnammes ysummre s vy v 0.4
20, Czech RepubliG : «x:s 555w s swmsss am 0.3
BIES aspsemni s sesEdsheatig 115
TOTAL 64.7

Percent of Outgoing Traffic

22.4%

17.8%

Minutes (millions) 1999 2000 2001
Incoming 90.0 90.1 105.3
Outgoing \ 55.6 54.8 64.7
Surplus (Deficit) 34.4 35.3 40.6
Total Volume 145.6 144.9 170.0

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

Lesotho

Destination Minutes (thousands) Percent of Outgoing Traffic
South Africa

—

87.6%

@ 8 N e A W N
(]
=4
=
[=})

Swaziland ...
ZIMBabWe: « ; vassx 5 ses e s ammons
TAIMBN: 550 3 s a5 Somsia aas
Germany ........oiiiiiiina
10, [0l comns sewvassampssmposrimens
11, Namibial ..o sssmesssms wseemissm s
T2 B o ocine o mmiios wsminss wossessns s s m o
18, MalaWi s samomes ssmes cammsn s oo
18: Kenyai. ... cszemainsens isavainsoms
15.  Switzerland
16.  NIGETIB «uv v wamus s wmmss vam o5 wamess s
172 leland s cowssmmns sasnzsaass sasmss
18. Mozambique
18, Zambia o oo v vmmwrss wnmmmsmsmes o
20. Uganda: ..o: sssismmsngmininsss s
DUTBES wivcos wominmd @ evmione papwsmnmosy wmseiuns
TOTAL 21,4740

Minutes (millions) 1999 2000 2001

Incoming n.a. n.a. n.a.
Outgoing 35.8 21.6 21.5
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. 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.
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COUNTRY TRAFFIC STATISTICS

Lithuania

Destination Minutes (millions) Percent of Outgoing Traffic
1. RisSia s s ommr g R 108 { . . 18.6%
2. [BHIE coomesvemas snssen s sl 6.6 - 11.4%
3. GEIMANY s i 55m m e siwio s asonsion o wssa 5.0
4., BRIATHS! wwsrsisnasamentasimsdnpmmma 4.8
5. POlENG i cuves smsnrwinsnsmuoms s 4.3
B ESHORIR - oo umsiosinnss s s i 2.6
I U141 (- SN P 2.3
8. United Kingdom ................... 2.1
9.  DENMark vsses swwss s s i s 1.5
10:  United SIAES « i i inms cnmsns s marss 14
Tl FALEE) i« s v wme s pamm s o o s s 14
12, SWRABN . s aw s nimiuns s s siem s aimine i 1.2
18 MBI w5 s e scmommin, sosammingn i St el 0.9
14. Netherlands ...................... 0.9
18  FrENGE w5 comisn s s i o s miius & 5isid 0.7
i[5 | U S —— 0.7
17, NOTWAY .o, 05 & 09%
18. CzechRepublic.................... 04 ¥ 07%
19 Belgium ........oovvnininin.. 04 B o07%
20:  AUSHHE . s soson s sesn s s mmvrers o sowsion 5 03 [ 05%
OHHETE w0 b seme o5 50w o0 650085 e b0 s 9.3 16.0%
TOTAL 58.1

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 52.0 54.6 58.1
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.
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COUNTRY TRAFFIC STATISTICS

Luxembourg

Destination Minutes (millions) Percent of Outgoing Traffic

1= FIANCE b inemasnm ey s mmemm 95.0 _ 24.1%
2. Belgium ... 880 1 L 223%
8.  GEIMANY s samssssams s asmes s s 88.0 . L 223%
A Poftmgaless: somss vsmma paeag s 24.0
5. United Kingdom .................. 20.0
B: B 5smmecnmnes vomens s s wasey 19.0
7. Netherlands :.ce-soamstimmimasss 14.0
8. SWIZEHANT wowermmme smmmes sms e 11.0
9. United States ssosvvnsssmpssvmwnss 7.0
10 Spaifi 5:comisomugssims A s 2 6.0
Others ..o 22.6
TOTAL 394.6

L , .
Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 319.1 381.0 394.6
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

Macau

Destination Minutes (millions)

T ChifiA : e anmmms s ammsmassm 62.5
2. Hong Kong '« sees searnammermnessmey 57.0
3 TTRIMEND b i LT rinahscae e haeneroxeiesons et 9.8
4. United States :wwwsssuwssssmvnsssned 6.0
5. PRIIppINeS: «ussmuyvmones s sronss smad 3.2
6. United Kingdom ................... 3.1
T CARANE s e so s ¢ 3o e wuge s 3.1
8. Portugal cowsssmsees smns s mes s s mme 28
9. AUSITAlIE s 0 6 ¢ im0 4 5 puscs 4 5 mparm v e 24
T, TRANANE s o won 0 wmesne s wme v v s os 1.2
11, SINGADOTE i s s somvs s s om0 s s 5w 7 5 5 3wis 0.7
12, DEAPAMc & 2 5575 & 5 o « » mrsion o mimzece 0 wised 0.5
13. Korea,Rep. ......oovviiiinnnian 0.5
14: VIOMAM s smimss s smes s smes w5 v s v s 05
18,  Malaysia - vi oo wmne e amion s amesrs v o acend 0.4
L 1 - 0.3
17 NEPAL s 555 7 5 wmsin s 5iss os s § 5 3570 0.2
18. NewZealand ..................... 0.2
19. INAORBSTE s exmivns smsnmses wnseene 5 wisid 0.2
20: Cambodial s:wseqsmvs s swmess amwas s 0.2
QBES: st s simmasie C G0 D Gbimsn e 16
TOTAL 156.5

| 39.9%
36.4%

Minutes (millions)

2000 2001
Incoming 103.2 111.9
Outgoing \ 152.1 156.5
Surplus (Deficit) (48.9) (44.6)
Total Volume 255.2 268.4

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

Macedonia

Destination Minutes (millions) Percent of Outgoing Traffic
1. Serbia & Montenegro ............. 171
2, GOIMANY e s s st Ead 45000 6.6
3 (GIEREE)s v uwwmns wuons vy wagws s 5.6
&  BUldania cssemsamnes svmss snnes samas 438
5. Switzerland ... 38
Bl MY sowwmmes i suimns wsmos vasmm 3.6
T TUTKQY: &5 50s sawas svmmas wawss nmwms 2.6
8. Croatia ........oovvivvviiniinnn, 23
9. SIOVERIE: swiws s vmmes wamme i s s 21
10. United Kingdom ................... 2.0
M., United Stales .owie et o e 1.9
12,  AUSIHE o svwsn wmmms vsmon s swmw s swes 1.7
18 MONACO 5swss smson s smms s s s s g 1.2
9. Franes) . ooinsesfis s S tan satng aadas 12
15, AIBEANIA wmressnsmien s ssomy s smus 1.1
16. Bosnia-Herzegovina ............... 1.1
T, INSTHOEIANAS! o o tiwann it fimpe & siberians i 0.8
18 'BEIGIIM cosves wimmams waroen 5 amens wssmsod 0.7
19 Australia «cc wmvns ssmes s smwes vasod 0.7
Z0%, . IO O ATV ity i i e 0.6

Others ... 48

TOTAL 66.3

Minutes (millions) 1999 2000 2001

Incoming 1525 166.4 197.2
Outgoing 82.3 73.2 66.3
Surplus (Deficit) 70.3 93.2 131.0
Total Volume 234.8 239.6 263.5

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Traffic from Serbia &
Montenegro is for the period August 2001-December 2001

© TELEGEOGRAPHY, INC. 2002 TELEGEOGRAPHY 2003 183




COUNTRY TRAFFIC STATISTICS

Malaysia

Destination Minutes (millions) Percent of Outgoing Traffic

-

Singapore . 49.9%
Indonesia
L1 117111 IR Ep—

Australia

W 00 N OO U AW N
c
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=3
[12]
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w
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o
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o
2

«
=
=]
3

«

1. GHIRA ¢ nmes s siemes s mums « musi v amns
12,  PHilippinesics ; som s s mmes sicns s et 12.0
13.  Bangladeshi .. . coie o momeme s som oe sl 9.0
T4, MYAHMAE cuwi s sws s sommes sam s ssms 39
18 QOTMANY s s sivacs s smnis s o s s s 3.1
18: BENEL .- svains s prasoa s mapaswmas s waas 3.0
12, CANAHE . sowe . ommesoomes ¢ 5 mmns o sinie 25
18, Kored, Bep:: cx o s i s s suwim s sianinis s 2.0
19. SaudiArabia .................... 14
20, FUANBE «vuummes s smpes s s £ oot o Sovis 14
(0] 11 55.0 6.5%
TOTAL 845.0

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02

Incoming n.a. 765.0 810.0
Outgoing \ 690.0 840.0 845.0
Surplus (Deficit) n.a. (75.0) (35.0)
Total Volume : n.a. 1,605.0 1,655.0

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

Malta

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom! «sxsms samsmizsmnss 14.0
2. MBIV sy msn v s iessisin srersguerans 7.1
8. GEMANY se s sominms s mws svpes samen o 37
4. ETANGB: coms o5 it sbactns 4 aes e st 20
B, WbV odisssmmmmmsens s s 1.8
6. United States «.cssmisssvmss sonvisn 15
T, Netherldnds cue:sss s sewmivesms s 1.3
8. AUSHANE o o5 vmvwcmmumsgrsmes s wmes 3 13
9. Switzerland isssasesssvsnsssmraes 1.0
0. Belgiom s sstemamsrssseimitsamins 0.8
M0 SWEHEH ns wmmrss mosssms amizos x sepss g 0.8
12, SPAN wsmos suwesyamms wms s s wmpss o 0.7
13:  AGSIHA 2 srntamtas 2o mmng framm ibamm s 0.6
19,  Treland: o ssmwvs smmve o smmnn wmemms o 0.5
15 Canada: ous waves somes sopas ssmass s 0.5
165  TUDISIH o5 s cnmmii i 1samm G a L 0.5
17. GBreete ......ocsvvcsscmnnsosnnesod 0.4
18 TUTKEY wnsvamms o smnes vew s wimmss 5 0.4
19  INOIWAY: s s cnnss 0660 $5aatr i 0.4
20. Serbia & Montenegro .............. 0.3

OHBIS ovsmsmes i & siwens s ot s i 5.8

TOTAL 45.6

Minutes (millions) 1999 2000 2001
Incoming 50.2 56.5 65.5
Outgoing 39.0 43.0 45.6
Surplus (Deficit) 11.2 13.4 19.9
Total Volume 89.2 99.5 111.0

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

Mauritius

Destination Minutes (millions) Percent of Outgoing Traffic
1. France ........ooevveivieinnennnns 72 0. . 202%
2. United Kingdom: o« .+« smes o smn s s soni 5.4 | 15.1%
35 BBUBION: & e s mises ' mimewrars sssimsscn s snsua 3.7
4. South Africa .........cccvvvuiiinnn 3.0 L 85%
8. 008 e v s wman s wmes samme s smas s saiod 26 L 13%
B: MBIV oz amen 8 amaas B o s ansme s esse 13
7. Australia ... 1.1
8. GEIMANY « sms v s sains s swws s siwms s o5 1.0
9. Madagascar .........ooiuiiiiinn 0.9
10. China ....oovviiin 0.8
11 SWitzerland «s ¢ s s s s wmms s 4 vmiw o 5 0w 0.7
12. United States ..................... 0.6
13. Seychelles ..........ccoiiini..l 0.6
14 SINGAPOTE s s v smws 55 vwv 5 nmws 5.5 900 0.5
15. HongKong ....................lld 0.5
16. Belgium ..., 0.5
17 'Canada s iwwssammnissmms s ames s 5w 0.3
18;  1SDAIN srent ¢ morrsr s sl aiiphine s, oot wsl 03 . 07%
19. Malaysia .......coovvieinniniana.n 02 B 06%
20 TAiWan ........oiiiiiii 02 [ 06%
ONELS cor oo s T s omntissmai 43 12.2%

TOTAL 35.6

Minutes (millions) FY 1999/00 FY 2000/01 2001
Incoming 433 49.0 56.2
Outgoing \ 314 35.1 35.6
Surplus (Deficit) 11.9 13.9 20.6
Total Volume ‘ 74.7 84.0 91.8

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

186 TELEGEOGRAPHY 2003 © TELEGEOGRAPHY, INC. 2002



COUNTRY TRAFFIC STATISTICS

Mexico

e

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States .................. 1,734 B 82.8%
2. Canada ...........ooiiiiiiii.n. 216 | 1.0%
3. SPAIN vt 191 [ 09%
4, Guatemala....................... 133 | 06%
1] 132 | 06%
6: Argenting «susicsssamesssiissamanss 106 | 05%
7. Colombia ....ovvvenrieeinnnnnnn. 101 | 05%
8. France ............oooeivveeeann. 98 | 05%
9. United Kingdom ..........covvenn.. 87 | 04%
10. Germany ........covviiiniieinnnnn. 77 | 04%
OtherS ...vvveenreeeinneeannnns 2445 11.7%

TOTAL 2,082.0

Minutes (millions) 1999 2000 2001
Incoming 4,007.5 5,896.0 5,100.0
Outgoing 1,563.0 1,981.0 2,082.0
Surplus (Deficit) 2,444.5 3,915.0 3,018.0
Total Volume 5,570.5 7,877.0 7,182.0

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

Micronesia

Destination Minutes (thousands) Percent of Outgoing Traffic

53.9%

—_
(=
S
=
®
o
(7]
-
o
=
]
n

2.  PHIIPPINES ;o sovsvnis srssmn somsiss 398.4

8. ChiNA s sswvmmrsnmssammsimamein 186.4

U™ RIADAD - 25 mromas weiss A R A s AR AN 1255

B AUSHEND «omwns voses vamsmnsme saswd 49.7

6. Marshalllslands .................. 39.7

o Fillls svmine s e R AT A R 314

B THINHR .oooecrs munsassnsnsnmrsss 257 [ 11%
9. INdONBSIA « uuuissaminn 3 smmns s & 157 1 07%
10. NewZealand .................... 105 | 04%

9.2%

TOTAL 2,400.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 1.8 1.9 24
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. 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.
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COUNTRY TRAFFIC STATISTICS

Moldova

Destination Minutes (millions) Percent of Outgoing Traffic
1. RUSSIE «oovvreeinineeiieeannnn. 165 ' . 31.5%
2. UKFAING +.oveeeeeeeeeenanennns 05 B 20y
3. Romania ........cooovvvnvniiennnns 15 B 4%
B Maly oo 35 [ 6.7%
5. GEMMANY «.vveeeeeeeeeennnns. 217
B:  TUCKEY e s s wmrsis s wis s 6 6o 5 5 misia v o 18
7. Belarus .......ooeiiiiiiiiiiiinnn. 14 B 26%
8. Portugal ........oiiiiiiiiiiann. 14 B 26%
9. GreeCe ......ovvvvienreennnnnnnn. 08 M 16%
10;  FPANER: wiis 5.5 ms & s sims 6.0 5o 8 i 5 9 07 M 13%
£ Y1 RS 05 B 1.0%
12, United States ..................... 05 £ 09%
13 Poland .....o.oovviiiiiiiiinnn. 05 & 0.9%
14, BUlgaMia ........ooovuveeeiinnnnns. 04 § 08%
1B, B8N .o e smmn s v simoss msomn s s s 14 04 F 08%
16. CzechRepublic .................... 04 ¥ 08%
17.  United Kingdom ................... 04 F§ 07%
18. HUNGAMY .......oovveeeeeeeaannnn. 03 [ 06%
19, Belgitm ... 03 | 05%
20, | BYPIUS wosmams s mm e mepss eesssa 03 [ 05%
Others ....oovvivneiiiiieeann.. 2.2
TOTAL 52.3

Minutes (millions) 1999 2000 2001
Incoming 101.1 120.8 161.8
Outgoing 49.0 50.8 52.3
Surplus (Deficit) 52.1 70.1 109.6
Total Volume 150.1 171.6 2141

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

Mongolia

e
Destination Minutes (thousands) Percent of Outgoing Traffic
1L BUSSTA i e e 2 S TR TR S 8 . L 6%
. THE oo vonvin erssvmin dehase 8 L R 19.9%
8. Korea; Bep. .- c.vsvasmiisnnssod 380.6
B, AN s s s e s A e A
B, GEIMANY wuswssosmsinssss simesss
6, United States : ..oumsssnmssanis i
7. United Kingdom
8. HongKong ......cosivevsvsiisess
9. SINGAPOLR: ; sisuiiwssiisins s s s o
105 WIKNBINE! oivmencsn somnns sonnds mxbmes 5o
1. Kazakhstan ..orvomeessamisssss o
12 SWitzBrland . ... s 5w 6 0 ssiuns sioam oo
13.  Czech Republic
14. Australia ................ciuin
15:  FRANBE! 5o s sossiis wiesonsos sobiign s 35 s 4
16: WHALE cvosnsn mansi ok s prasa e
17, HUNGBIV o5 s sovwns o wimn o s omms 5 s 1
18. PhilippINes : o s s« ssios 5 ossimis s e o
19:  CANAEL s coimin v s svmnmn s w4 s s
OHErS: e vy s e mms o3 svn g s mrwe
TOTAL 3,469.1

Minutes (millions) 1999 2000 2001
Incoming 18.1 n.a. n.a.
Outgoing \ n.a. 3.1 35
Surplus (Deficit) n.a. n.a. n.a.
Total Volume ‘ n.a. n.a. 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.
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COUNTRY TRAFFIC STATISTICS

Morocco

Destination Minutes (millions) Percent of Outgoing Traffic

1. France

2 SPAIN 5cwmrwsws woyswns s wsmnes o o

3. United Kingdom

4, NHaly ..o

5. Belgium

6. GEIMANY v st oot s mnos s waioess 11.0 4.1%

7. United States .................... 11.0 4.1%

8. Nethedands: . com s swmvs sisms s sws s 10.0 3.7%

0. SauditAmabia .seascaeas esme samns 10.0 3.7%

10. Canada ..........ocovvuvuninnnes 5.5 2.0%

OHETE smass wisemnn e onsre.s wmsre o 36.0 13.4%
TOTAL 269.5

Minutes (millions) 1999 2000 2001

Incoming n.a. n.a. n.a.
Outgoing 219.5 245.0 269.5
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

Myanmar

b

Destination Minutes (thousands) Percent of Outgoing Traffic

—
—
=
0
o
=

=9

23.6%

19.0%

@ ©® N & o A~ W N
oy
o
=

Korea, Rep.......coovveeiiinnn.

10, United.States w.«owmsssmmiss wamss
1. United Kingdom .................
12. |NOOHESIA . ; co 55 vomsmn x womsws o5 oz o
13, AUSHAND ::wswvssseeiswms s wmms
14, Bangladeshi . .ou s smuws s ammos s i o 5
18. FPENGE suw s smpmns v sommme oo s o
16. PhilipPINeS . 5505 ¢ & 5w s saven v 5 svm s
VI GErMANY & 42506 i <wrks o sisjons s sommasns
18.  PaKISEAN o o5 s s mw s mammons s smvaae o
19.  VIBtam oo v wsiwe v mame s swmses s gmws o
20, Cambodigl s :cmvssssme soasms somag
Others ......ccovviiniininnnn.
TOTAL 10,1305

Minutes (millions) 1999 2000 2001

Incoming 29.8 37.0 55.1
Outgoing \ 17.4 1.4 10.1
Surplus (Deficit) 124 25.6 44.9
Total Volume . 47.2 484 65.2

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.
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COUNTRY TRAFFIC STATISTICS

Namibia

Destination Minutes (thousands) Percent of Outgoing Traffic
1. South Africa .................. 49,6000 FEEEEEE | 76.5%
2. GOrMany . suessmwmssamivesamvnss 1,7000 B 26%
3. Botswana ...................... 8000 | 1.2%
4. United Kingdom ................. 8000 | 1.2%
5. Zimbabwe ...................... 800.0 [ 1.2%
6. United States ................... 6000 1§ 0.9%
7. ANGOIA .. 5000 [ 0.8%
R 4000 | 06%
9. Zambia .......oiiiiiiiiiinnss 4000 | 06%
10 France .........oooeeeeeeeennn.. 2000 | 0.3%
1. Portugal ........ovvvvennnnnnnnn. 180.0 | 0.3%
B2 BHIDE vy omeessomananmens sansis 1700 | 03%
13 HAlY oo 1700 | 03%
18, RUSSIA ...voveereieinenannns, 1500 | 0.2%
15. Switzerland ..................... 1500 | 02%

.................... 1400 | 0.2%

—
=2
-
@©
~—
=
]
==
o
>
o
n

17. AUSHIA ..o 1300 | 02%

18, AGSITENE! ity s scraersewsg pomsess 1200 | 02%

19. Mozambique ...............o.... 1000 | 0.2%

20, NGB .. vveeeeeeeeeeeannnns, 1000 | 02%
Others . 11.8%

TOTAL 64,846.0

Minutes (millions) 1999 2000 2001
Incoming 51.2 50.7 46.2
Outgoing 61.2 60.2 64.8
Surplus (Deficit) (10.0) (9.5) (18.7)
Total Volume 112.4 110.8 111.0

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.
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COUNTRY TRAFFIC STATISTICS

Netherlands

Destination Minutes (millions) Percent of Outgoing Traffic
1 GEMMANY cveoidtusmmiiey feilsihe i . . 16.7%
2. Belgilum «cimme wsim samm s v amimins .
3. United Kingdom
4. United States ...................
B FRADCE: «isnsmn swamnsosmmswswms
Bt M8 v cmvinmsmmmass st s e
To  SPAIN s vees s asmss g s owsvs w
8 Swntzerland| o < csmes snims ssamnes
9 TUIKBY s rvwmrns s mvms, s < imwli s cosprsys
10:  Polahd! <o govess v smesus sl
e Canata = . smve iomw «ivsie s msiin o o
12 IMOTOOLT: « s s tmasss womams srmis o
13, SWBHEMN . sl vnvwngmmwenh swvs s
18:  'POTEUDA] s o5 mum s summmnns s mvses o i 9
15:  DenMalk o usins s smsssmwmasio s s
16: AUSTEANE & uomoeevnesinamnes soessd
V2 PUSTIS o v s sosvin s 3 wisvns & domimacs seamwin 49
18, BYBBBR v s aisiins s wiviwrsin o ansrsins wissine's 4
19, Ieelaid wo s s sswns s g s 5 apees s svmesn
20  SUGNEAME © 55 sww 56 niss amims s 5008 s
OTNEES: i i 5 st s st s 3 s s o &
TOTAL 3,225.0

L TRAFFIC BALANCE

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 2,380.0 2,830.0 3,225.0
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

New Zealand

Destination Minutes (millions) Percent of Outgoing Traffic
Australia ...........ccovvvinnn.. i 44.6%
United Kingdom

—_

United States: :::vceaosvmssirmuns

Canada ..........covvinivinnnn..
PRINDPINGS ; sissws i 5 swvmi s smsss &
Hong KoM  :.ccmss somsmsmei i me
South Africa .............c.oit

© ©® N & o~ W N

MEIRYSIA s 20500 0 56 s sa o o mmies

=
o

Singapore ........ooiiiiiiiiinn..

—
—
|

—H

_._.
W N
5 O
S

o =
= 3
)
©w w©
o o

-
S
w
@
=)
<}
Qo
~
o

OHhETS: «vmuzsmenismis s i emssEams s 95.0 9.8%

TOTAL 965.0

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02

Incoming n.a. n.a. n.a.
Outgoing 815.0 950.0 965.0
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 30 June.
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COUNTRY TRAFFIC STATISTICS

Niger

Destination Minutes (thousands) Percent of Outgoing Traffic
1. . | 18.2%
2
3.
4.
b,
Bl  SENCHAl ssnims cisi o so s i o
A INIGETIA] v aervrmsas sEmoys e TR
8. United States
9, Mali s s sicnns s s o s s s v
108 BEIGIUN - cosess mnains mamons pgsoss o
1. MOFGCEO: «uow - s wwns s msrsessmans o
12.  Saudi Arabia
13h AlGRIE .o s pgmws s gy s rem e o
14, BETMENY « cuces s omum b oo swwon 5 50
18, GRANG s usimnssmmnss e s wies oe
16. Cameroon ..........coovvvven.nd
12 GADON i« s« wgan o v sow o v wimsrn & wosisvas
18.  ChAd oo s sosvns s siwss smnns s o 40
19, WhY8 oees s i s smm e mam s sumnaa

)
=)
w
g,
N
)

=
®

>

a

13.1%

TOTAL 6,700.0

Minutes (millions) 1999 2000 2001

Incoming n.a. n.a. n.a.
Outgoing \ 6.1 6.4 6.7
Surplus (Deficit) n.a. n.a. n.a.
Total Volume ‘ n.a. n.a. 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.
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COUNTRY TRAFFIC STATISTICS

Nigeria

Destination Minutes (millions) Percent of Outgoing Traffic

1. United Kingdom .................. 124 20.5%
2: United STates «suwess s onwamens sug 105
B INHI@ 00 semus st s s s e and 28
4. South Africa ............cocevnnnn 26
I C1:T 0 (1 (L —— 2.6
B: BBl :comassataimas dvet s oRItie s 23
7. France ........coiiiiiiiiiiii 2.1
8. Netherlands oo s sossssvmvsasnossns 16
9. lebanon s:cenesissmaianes amm i 15
10, Spain ...oviiii 1.0
15 BRENA assmms s swpss wemss s s v 0.8
12, CAnada) o .osmmsssams s e faaas s 0.7
13. SaudiArabia ...................... 0.7
14, 'SWIZBTIANM! v o 5 smaws smmass s s s 0.6
18,  BENM a4 omiirnissmss nam s pasme srsn 0.6
16. Australia ..............ooil 0.6
T BEIGION womoissmiam s smmmn s warms 5 s 0.6
18. United Arab Emirates ............... 05
19. Cameroon ..........oovvuvinninn 0.4
20, COte diIVOITE: «os smms s msmwes swms 5w 0.4
(0711121 [ Py 15.2
TOTAL 60.7

TRAFFIC |
Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. 238.0
Outgoing 57.9 66.0 60.7
Surplus (Deficit) n.a. n.a. 1773
Total Volume n.a. n.a. 298.7

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

Norway

1. N 25.1%
2. United Kingdom .................. 94.0
3. Denmark :oeuessssnssiswiass e 90.0
4. United States .................... 69.0
5. GRIHEANY cswsvi svaswspusremissind 420
6. NethBHEAdS o osommnvsvsws prsm s 36.0
T SPAM 5555 5 5eswins ssemimin o i 5wy s o
8. FRERA oo gween mpoes s s
9. FraNCe .u:sswms swammnsvsmns imasss
10. Belgium
11.  Australia
12, MEAW cvimnssmmnss somomsnnms s emmes s
13.  Poland
14. Russia
15; Canada s smesssvannssmmn ssomme s 8.0
16. Switzerland ................o. 8.0
1T, GIERIGE suus i« cmmven s i p s srmmns 5 s i 5 7.0
18:  Iralaitdl so s o smns s wngnis snies s bmsns 4 5.0
19:  TUCKBY: wisivic s s & sosisc s & wote s w dcise o5 3 5.0
20 NOBIANG! wou & 5w s s sgmms ¢ s v o 5 drs 1 4.0
(1) 131 NP T 97.0 12.2%
TOTAL 796.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 667.0 7317.0 796.0
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

Oman

Destination Minutes (millions) Percent of Outgoing Traffic
Toondia...oooniiiii 502 [ . i 315%
2. United Arab Emirates .............. 403 L 253%
3. PakKiStanm . ...... s s comssssmessm 10.7
4. United Kingdom ................... 71 B 45%

5. Bangladesh ...........coovvvuvn.. 6.1 B 3.8%
6. SaudiArabia ...................... 58 M 3.6%
7o EQYPt oo 56 B 35%
T 43 B 27%
9. Jordan ..........oooiiiiiiiiin... 22 B 14%
W0 Unied SIBE .. oves s ssmn s woe s am 22 B 14%
Th S0 LAOKE © wco v om0 wimn 55000 €5 50 21 B 13%
12 Qatar ....voveieiiiiiiiiaeens 20 M 13%
13. Philippines .....ouvveeeeeennnnnnn. 19 B 12%
e BRI e o srsies s o5 wmms b3 g 4 s 18 B 1%
15, Sudan ......oiiiiiiiiia 13 B 08%
16 TaNZANIA ; soves s s s s s o s s 13§ 08%
Dt GETMATY sarens » Borsns b2 F  ReA LS S04 10 | 06%
18. MOrocCo ....ovvvvvvvniienennnns 10 | 06%
19,  Lebanon: ....sssesssssm e nims s 08 [ 05%
20 IFFEABE: ..t : wxavicy orsm s soiwis 3 st s ariss 07 [ 04%
015 (-1 - U 109 6.8%
TOTAL 159.3

Minutes (millions) 1999 2000 2001
Incoming 83.4 n.a. 108.0
Outgoing 101.3 116.8 159.3
Surplus (Deficit) (17.9) n.a. (51.3)
Total Volume 184.7 n.a. 267.3

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

Pakistan

Destination Minutes (millions) Percent of Outgoing Traffic
1. United KInGdOm < ww s samiss nmes 22 G0 . . 20.2%
2, Saldi Arabia) ... s smas s asmess 15.2
3. United Arab Emirates .............. 15.0
4, United States ... smiosssmiovssswsss 119
B LANAUE - xsmzerssani s auas e 105
B: TVAN 5 acowos s mies wmmne sa poine vz ya o 35
B APAN 2ame v v wosee = wusss 2 2 ssem sy pases 5 3 24
8 KUWAIL ss:iinmcissmmisvamesiamers 2.3
9. Germany.....c.ceemavesmonesamns 20
10. SiNgapore ..........coveiiiieinnn. 18
T N0 < s num vk mpwm s 5 3w b s avs 57 8 Wz vy 1.7
12. Bangladesh....................... 15
18. HONGKONG . :nses o0 s vs i s smme 1.5
14, EraN0E sweiiss mimi sy sonme s s + 5 50610 67 15
18 ChiDG tamme s vmmes s mavse s aisims o snare s 15
18 HAlY oismmes vomme sssmonsasmme s s somm o s 14
1% ONAN ¢reomrssmarisammgiren s somss 14
18y  WaAr «cuss semmimanumis pamams o swmaman 1.1
19. Turkey ..o 1.1
20. AUStTAlA cossmiss asnasssre s semes 1.1

OETE so e om nnompis o6 aa 800 55 56 Fans 9.4

TOTAL 110.0

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming 644.9 896.1 1,165.1
Outgoing \ 75.1 98.6 110.0
Surplus (Deficit) 569.8 797.4 1,055.2
Total Volume , 720.0 994.7 1,275.1

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

Palestinian Territory

Destination Minutes (millions) Percent of Outgoing Traffic
1. Jordan .o.uvcecswns s ormenesmnsss 18.8 41.6%
2. United States «...ivsveseronssmsesd 44
3L EOVPE sremad s srans some s 56 60 43
4. SatdlATAbIR sowss smwes vewws vnsmes 2.8
5. United Arab Emirates ............... 1.9
6. Babfain o sostom s s st o dis oo 1.3
7. United Kingdom ................... 1.0
8. GEIMANY wassve s avmss sim s smais s 0.9
9. Yemen ........oiiiiiiiiiiiiinn, 0.7
10: BRI scpmeennmens smmes onema s as 0.7
| | T 0.6
V2, TULKEN: ocicisrs npimisrn mosvorsssl S amsodeg wdiioas 414 0.5
18, FrahEs: swwnzmunssmsoms sampms sy 05
14; Lebanon ..:asesssmesnssmnesammesd 0.4
180  Ganadal oo seame e siemmn stanid 0.4
18, QBLEF . cowm ssmnessmme nsmer ez 0.4
17 KUWAIE cwoms simns s s s as semss s 0.4
18 BhiNG] 2200 5 d 00 meimes, S0 eias 4R 0.3
19. Irag ...ccovviiiiiiniiininenennnnad 0.3
20, UKFAING: wsissmmns ponwmsswnes wase s 4 0.3
DINEES ot g s M one e el ene ke 45
TOTAL 453

Minutes (millions) 1999 2000 2001
Incoming n.a. 31.2 47.9
Outgoing 34.9 45,6 45.3
Surplus (Deficit) n.a. (8.4) 2.6
Total Volume n.a. 82.8 93.1

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

Panama

Destination Minutes (millions)

1. United States .sssssssmmesnmrasams 13.0
2. ICOlOMBIA 58 5 s s mssmin anmmsinn o mgapony 5.3
3. COSHEIRICE s s vomsre s dsbmms s vmspe ¢ sopmad 33
A MEXICO «svamevs w5 momen s s v 93 2.0
B, Vemezuela ... ..o csussnamn s s 1.1
6. Dominican Republic ................ 1.0
R 111111 |- e B 1.0
8. DRI w5 sms 15 Fws 75500 5 5 HERE 14 48 1.0
9. Nicaragua ..........ccviiieinnnn. 0.9
10: CUBE e vs oo e s mmmn v mms s s s v 50 sl 0.8
Tl [EISalVAdOR .o s e s s nemn s e e s siod 0.7
12 Honduras.............coovvivinnnnd 0.6
8L PO e s 5 wrossews wromes s s .5 sy .9 070 0.6
1 (GRS ema v smsi i asis 1 2RI F R EmRAT & 0.5
15. Brazil ... 05
16: ECUAOOT -5 soscers « wivwse 5 s wsima 5 srsis 5 s 0.5
19 'CANBUE - 5 soim 15680 v IREmE 55502 S 4540 0.4
18.  United Kingdom ................... 0.4
19 Haly onssommeaimons spenes vsme s sma 0.2
20, Frange o suaes s g 55065 s aae e 0.2
OTHEES! tus v 4.6 bivassswmminio s asmisnon. s woaiommncn 1.2
TOTAL 453

24.7%

Minutes (millions) 2000 2001
Incoming 11.7 119.9
Outgoing \ 51.9 45.3
Surplus (Deficit) 59.7 74.6
Total Volume 163.6 165.2

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

Paraguay

Destination Minutes (millions) Percent of Outgoing Traffic
1. Argenting ... ceswisme e onss s 11.6 32.9%
2. Brazil oc:vmmes s moms s wme s s wnmse v 8.7
3. United States «:svvesssoss vsnonisne 34
4, Uruguay ......ooevviviinnnnnnnnns 1.5
B, Chile wovsuwmes pumess swwes smems seme 1.1
B:  SPAIN: svs mrnns e s RS 44555 5 ¥ a0 0.6
7. Bolivia ... 0.5
8. GEIMANY « vom v s s os s om 655 swws s s 05
9. PEIU weovte e 03 §1.0%
10. Lebanon ......................... 03 [ 0.9%
Tl  TAIWAT wsciomin mdie eoiamess sEien s v 03 [ 08%
120 Haly o 03 ¥ o07%
(A R 03 ¥ 07%
18, France ..........o.ooeveerenansn. 02 | 06%
15 Calombia » s ivmsssamess samasiasd 02 [ 05%
BB B it aomis i it i) 02 | 05%
17. Korea, Rep. «..uvvvvennnn.. R 02 | 05%
B R s 3 srorssem Bre i avsan s oed 02 |
19. Switzerland ....................ll 02 |
20, CANATA ; cvnws womsvs wumes var s amd 02 |
DIHETS. s sawsmisnsms yamos snssme e 4.6 3.2%
TOTAL 353

Minutes (millions) 1999 2000 2001
Incoming 54.8 71.6 75.8
Outgoing 34.7 333 353
Surplus (Deficit) 20.1 38.4 40.6
Total Volume 89.5 104.9 1A

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

Philippines

1. 22.3%

% JAPEN s so v s

3. SaUdAREDIA: .. wu s s wrtn s mmmainea 48.0

4. SINQAPOTE ooowwswst puisssmss s 34.0

B  HOOG KODE e vsimimos sovsin s so 28.0

B CENAE osmmisimannmmmmhmnionst e 21.0

T TENEAN o pmgmmi o smm s wsgen v amis s 21.0

B Korea:Bepy seesssvscvannvssonsnes 19.0

9. Australia.::iisscssmnciimiss s 18.0

10 MalaYSIA! & s o v 5 g s va 9.0

(0] 1] - A 89.0 19.8%
TOTAL 449.0

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02

Incoming n.a. 1,977.6 2,332.7
Outgoing \ 260.0 327.0 449.0
Surplus (Deficit) n.a. 1,650.6 1,883.7
Total Volume ‘ n.a. 2,304.6 2,781.7

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

Poland

Destination Minutes (millions) Percent of Outgoing Traffic
1. BBIMBNY o isnvmssonns sy 2700 B . 37.0%
2. United Kingdom .................. 500 R s.1%
B BB om0 12 s 15 0w A 540 RN 7.4%
B, FCADCE « 5 somve e 0 o mshre s 6 wpsvs 8 5 w0 w8 Gl 430 B 5.9%
5. United States .................... 320 BN 4.4%
YV 1 [PTTTRS (e —— 25.0 | 34%
7. Netherlands ..................... 25.0 | 34%
8. UKMaine .......ooovvveneenennnn. 240 B 33%
Q. SWEdBD . e s o wms s 5 wiwrw 68 53 8 5 s 200 B 27%
10.

L 22.0%

TOTAL 729.9

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 624.0 675.8 729.9
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

Portugal

Destination Minutes (millions) Percent of Outgoing Traffic

L B =i seamunismsmeami 1400 000 ' . 15.6%
2. SPAIN oo snmmons s s sus s 130.0 14.4%
3. United Kingdom .................. 80.0 8.9%
&, Bl s emonas smess v s mens s 79.0 8.8%
8, GETMaNY sasscuvsms e ess vmisas 72.0 . 8.0%
6. Switzerland ...l 40.0
7. United States ..........ccovuennn 37.0
8  UKFAING : suwss vmimu s Smsdommses v 30.0
9. B 255 s sonmn s snme s e s 25.0

10. Netherlands ..................... 24.0

T BNGOIA .« vaume e smuns comies st 23.0

12, Belgitm : s coamne s o s sames i 17.0

13 CapeNVerde: «...ceos . cwass oowes aen 16.0

14, CEREUE s wwwes sumis sums o numasas 14.0

15. Guinea-Bissau ................... 12.0

16.  LuXembBOURG ... vuoeeomons aomesnod 9.0

17.  MOldOVE . cois s s s onmmn s smmmm o550 9.0

18: Bomania ::ssuss swws s asie s sames s o 8.0

19. Mozambique ............cviiin 7.0

20, VenezZUBlE : sue s s ssum o s wmw i s s o5 58 6.5

Others 13.5%

TOTAL 900.0

Minutes (millions) 1999 2000 2001
Incoming 753.3 n.a. n.a.
Outgoing \ 532.8 720.0 900.0
Surplus (Deficit) 220.5 n.a. n.a.
Total Volume ‘ 1,286.0 n.a. n.a.

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

Destination Minutes (millions)
1. United Arab Emirates .............. 26.6 15.5%
2 I0dia: sen s omnvs snsee s wpim s e an 246 14.3%
3. SaudiArabial ,uu . seeiaseen obns 15.9
4. Bahrain .o cuvoes onssseneressmes s 14.2
5. EQYPL snssosaemmsssnmensmsens amims 12.2
6L  PAKISEAN c,eonimicrmenis morsmivnns, sy s mitnssions 55
T JOFAAN sowssomomns s sompwpsoes vrsess 5.4
8. Sudan ::cesissmer isnen psnsEss@es 45
9. Kuwait ......covvviiiiiiit 43
10.  Lebanoh . .swowms samm os wmmes sammas 25
11.  United Kingdom ................... 2.5
T2, AN -t e ST G ke B 24
13. Bangladesh....................... 23
18; SHLanka v ssvmes s smassgumssssmass 2.1
18! 6aM morosiand fombm st hmd Satme sre s 21
16.  Philippines ..o 2.1
17.  SYIA ::scnsssmesssmsssvsnns saw s 2.0
18; YEMEN! daslngs tenis i i o GhmaEaind 3 1.4
19, MOTOCEE: wons mmomnir smmsuns wmeassiazmoes 4 0.9
20. GEIMANY s ssmess smans sesmn ssmms i 0.6
TS ol 2t S et e e o 37.6 21.9%
TOTAL 171.6

Minutes (millions) 1999 2000 2001
Incoming 84.0 95.5 1135
Outgoing 128.5 143.0 171.6
Surplus (Deficit) (44.5) (47.5) (58.1)
Total Volume 2125 238.6 285.1

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

Russia

Destination Minutes (millions)

-—

Ukraine
Belarus
Kazakhstan
Azerbaijan
GOIMENY. b vs s wnsns wawns s smes & s
Moldova

FoTi(1] =17 [1: R S

© ©® N oA W N

—_
o
—
o
<
Q

-
=
E:
=
=2
=
o
=
o

b
N
=~

<
=

(=}

<
N
%]
-~
o
=

18, By coiismves snsesiamen i i

14.  United States

15 POIERD o cmmesssnmenamanss s s s 8.1

16. United Kingdom ................... 17

17e ESIODIAI: ¢ ¢ i g aows sloamms s wwps s st 14

18: FXANGE i smive s s v saismes ma s sosid 5.9

19, ChINA e s s s s somm v ssmnss smmps s 5.6

200 TUPRBY o smsiv oo smen o s a5 s s 5.2
OhBES ¢ 15 wmd vs mma s » o & 5 swn v 1 285.2
TOTAL 1,081.6

Percent of Outgoing Traffic

17.0%

. 26.4%

RAFFIC BALANCE |

Minutes (millions) 1999 2000 2001
Incoming 929.3 n.a. 869.3
Outgoing \ 928.2 944.0 1,081.6
Surplus (Deficit) 1.1 n.a. (212.3)
Total Volume 1,857.5 n.a. 1,950.9

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

Saint Vincent & The Grenadines

Destination Minutes (thousands) Percent of Outgoing Traffic
1. United SEAIBS, : cxs summs cxmmnes oo ma B | 255%
2, [Barbados .is. . i cone . sirmes s 85 2a 582.5 19.3%
3. Trinidad & Tobago ............... 352.7
B, CANAAE : smis s s s s vamwe s vusen s v v 210.6
5. United Kingdom ................. 152.4 5.0%
6, IGEENAE s coviei v s woois v 53w w5 6 e v 5 1209 | 4.0%
1. SAINLLUCIA « s aumsssnmiswmnessnn 108.6 3.6%
8. Antigua&Barbuda ............... 534 B 1.8%
9. Saint Kitts & Nevis ............... 83 B 16%
10. Martinique . ........ooeeeeeeeen... 337 B 1.1%
M. JAMEICE . cversrvnnrsvrnnsonecesns 331 B 11%
120 GUYANA ©evvveeeeeeeeeeaeanannnns 267 & 09%
18, FHBNEB o ovins e s wmios s s s asasss oa 265 WM 0.9%
14, DOMINICA «..vvvveneeneanenennnn, 218 0 07%
15, Haly oot 177 B 06%
16. GETMANY: siisi s wosvsse s somimg w wsicsni 4 5558 158 B 05%
17.

L 116%

TOTAL 3,022.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing n.a. n.a. 3.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. 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.
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COUNTRY TRAFFIC STATISTICS

Saudi Arabia

1 14.8%

2, 14.2%

3.

4.

5.

6.

1.

8.

9,

10.

11.

125 JORHAN « swie s s svms w5 5

13, United States ....siimnersomoscma

14 LEBERON o ¢ commony wmmn § mmps i a5

18, MOFOCED s e s smemwssom susmims o3 s

16.  United Kingdom ..................

17, INGONESIE 5o s umeeasumnssweses o

18; TUCKRY . s s s o swn o5 3wis s sisin

19, QBEAY s svei v imime & 5 58 & 5 5edewns @ s

20l S LANKE <o s nsmn s wi ¢ asivess v swse
OHNEIS o5 aomes s msns o sume s s smeas o
TOTAL 1,516.6

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. 705.5
Outgoing \ 1,060.0 1,194.9 1,516.6
Surplus (Deficit) n.a. n.a. (811.2)
Total Volume ‘ n.a. n.a. 2,222.1

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic.
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Ry b e el Gl ask el e el
O W e N s N =2

€@ W N o o AW N

G
Destination Minutes (millions)
Germany ........oeveeineennnnnnn 389
AUSHTR 4o e sinn s s snmes s v s swiss s 28.1
Croatial..: « somast b poamans iestds 5 246
SWIZETIANT .oore &+ i v 4 w5505 8 0 m 5.8 23.0
G zass & onme O mmelne mies 8 & omers 8 20.8
FraBCE s i & apcgnes s s sas: & § 55500 48 1.7
Bosnia-Herzegovina............... 11.6
HUTAAYY 52 seamats s s s cmo s s pame s 9.9
STOVENTA e o nssies & sie s 9w v 55508 5 4 79
GFEBOB o & e 3 i & 55505 5 wior & 4.8 7.6
RUSSIA! 55 .m0 ¢ 5 o 5 56 cimn 65 50 63 8 7.1
UnitediSTates . s wwus s mmu s amm s s d 6.5
United Kingdom . ..coseu e vsmmmes 6.4
SWEABN w: « csiiv s s sima s ssmwis v s wimas s 5.3
Macedoniay e « s wws 05w 00 mm s s 4 5.1
ROMANIE i« s voomin s s somss s srvvenns 5w s 0.0 5i
Netherlands: i ssms s sones spnssss 48
TikeY, wzs bare inam v s pmsenssis o 3.8
BULGATIA . 5. 50 = oroonis s svaeii & susizsss & 35
Belfitin ».; yusms fdmnsinases s smes i 3.0
OINErS .. ssmesjamsels moet s Gusay 40.7
TOTAL 2755

Minutes (millions)

Serbia & Montenegro

COUNTRY TRAFFIC STATISTICS

.

Percent of Outgoing Traffic

14.1%
10.2%

. 84%
| 15%

B s
9%
B oy
| I
L KA

B 2.3%
§ 1.9%
1.9%

B 1.9%
1%
| RWUA
B 13%
| BRI

. 14.8%

1999

2000 2001
Incoming 498.8 n.a. 582.2
Outgoing 227.0 286.9 275.5
Surplus (Deficit) 2117 n.a. 306.7
Total Volume 725.8 n.a. 857.7

© TELEGEOGRAPHY, INC. 2002

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

Seychelles

B

Destination Minutes (thousands) Percent of Outgoing Traffic
1 . ' 17.4%
Z
3.
4.
b
6.
T. Germany s womes omus s smen s s
8. United States
9. Spain.....ccciiiiiiiiiiniiaenn.
10, Australid .. oo e vowm s smesss sz

16. Canada .. weme vy sams oxsmess
T BRI 200 27 5.0 s3aen d sanw 95 noma §
18. Bahrain ...............ooill
19. Netherlands
20. Sweden s:ssssmnisvmensnssmsamaa
Others 6.7%

TOTAL 8,200.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing " 4.3 6.7 8.2
Surplus (Deficit) n.a. n.a. n.a.
Total Volume , n.a. n.a. 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.
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COUNTRY TRAFFIC STATISTICS

Singapore

Destination Minutes (millions)

(O 11T R —— 550.0
2. United Kingdom ......covssemanis 155.0
3. HongKong.................oit. 140.0
4, CHifa susvsweassmees sumesssmens s 90.0
5. IndonBsial :izesistmniesin siaes ol 90.0
6. United States .................... 85.0
L. AUStralia s :svesvomor sowussenes o 75.0
8. -<lapan seaserpm stssmssiacs sssEmas 75.0
9. Thailand ...t 50.0
10:.  PhilippIngSs: s s s swwas wswas s o0 45.0
1 18 - s santime e disamn s carm 164 40.0
12 Taiwan ..o, 37.0
13 Kored, Rep. s isswmssmsmsssawiss s 18.0
18, Bangladesh ..q.cnes i i0 w08 pamngie 16.0
15. Germany ..........c.covviinininnn.. 10.0

Others

TOTAL

1,870.7

Percent of Outgoing Traffic
29.4%

21.1%

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming n.a. n.a. n.a.
Outgoing 1,350.0 1,515.0 1,870.7
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 31 March.
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COUNTRY TRAFFIC STATISTICS

Slovak Republic

Destination Minutes (millions) Percent of Outgoing Traffic
1. CzechRepublit ..« . «iuwssimmoamiond 64.4
2. Germany ... 24.6
3. PUSHIA ; wvvns swnwn ppersmpes vamns 14.1
O (151 [ S ————— 8.9
5 Poland ......... ...l 1.2
A | 1.2
7. United Kingdomy s s« i so065 555 555 momd 6.3
8. UnitedStates ..................... 5.4
9. BANEE . cuwmmomsmeesponpros s smuo 31
10. Switzerland .c: s ¢ s sasimssnmanaia 32
1. Ukraine .......ccoiiiiniininnn.. 3.1
12,  Netherlantds .. e spwnss s es gums 24
13: SPAIN cissnessszaessammen inesssmes 19
14. Belgium ......oooviiiiii 1.8
15 BUSSIA «rwsmeswamss wammes swws nsgn 1.7
16: Crodfia s 55555 sum o s 08 morsiemmames 151
17.  Serbia & Montenegro .............. 0.9
18, Canada .:.eocsmwavossmessmponsmmd 0.9
19: SWEABA s amus s snass vuwss s vsamssmd 0.8
20. Romania oo oo s mue s 0.8
Others .....viii s 16.2 9.2%
TOTAL 176.3

. TRAFFIC BA

Minutes (millions) 1999 2000 2001
Incoming 208.7 233.1 n.a.
Outgoing \ 162.8 162.7 176.3
Surplus (Deficit) 459 70.4 n.a.
Total Volume ‘ 375 395.7 n.a.

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

South Africa

Destination Minutes (millions)

1. United Kingdom .................. 95.2
2. ZImBabWe . wemos sansns smuas wus 61.4
3., - INamiihig spirsrsmaieasin g setdo tang 39.0
A, BOSWANE «.owumsssvmnes s iy s smns 329
5. United States: ...<:sxesmssmnes smes 25.2
6. Mozambique ..................... 21.7
T SWEHIEAN «vommem s smmopusevssmes 17.9
8. Bermany iqcs s ims swmns semss anns 16.3
9. Australia...........cooiiiiian 138
10 LESOthY: s mmmes wnmss swssmamss 13.6
1. MalaWi ;secvssmesivsnns sspsyiasad 8.6
12. Netherlands ................. ... 8.4
185 Zambig;: vows s somms samme vummesn wwed 8.4
18. Nigeria . ;scos suwinssnesames s 1.3
5L, ~JENATCR) o sttnyobiae i i i inses S 6.7
18, POrUGal cowms vnwssymesny s s s 6.1
17 Candda ;e wsisivssmins sswss srwsd 6.0
18, a5, S B 5.1
2 T [+ { - R S SO 5.4
20. Congo; Dem.Rep.....:caiciscivsaces 5.2

Others

TOTAL 510.7

Minutes (millions) FY 1999/00

Percent of Outgoing Traffic

18.6%

FY 2000/01 FY 2001/02
Incoming 700.0 736.0
Outgoing 494.6 510.7
Surplus (Deficit) 205.4 225.3
Total Volume 1,194.6 1,246.7

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

Sain

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom ’ ’ ' . 142%
2, Germany ..o
TR 71 RO S ——
b WAl oumesnvmnvs onme s w5 emamas 3
5. POTUAl o smmats 2855 et smasess
B, MOTOCTIHN - s susm sim misine s s o mosia o
7. United'States .. e s« smws s s mwmes
8. Netherlands ....................
9. Switzerland ...
10:  BEIGIUm o o 5w v 5 mste 5 5w 3 5 wvs 2 3
I1;  ECUBOOR w5 s ure o ¢ doire b5 5800 5 & s o 0
12 Cuba..cocemsnessommnsnnnssssmesd
13:  Colombifl e s s s smins s mums s wum o
14, Argenting ...cc.vvemnsonmiscamns
15. dreland ...
16. Romania « s suwws s wsmws s vima s s wme o
10 SWEAEN sric v viamm 7 il o Sricson o o wiiisyand
18. Andorra ..........cooiviiiiiiinnn.
19. Dominican Republic
205 POIN & 4 6mmin vty 3500608 § 6565 25 oA
DHOIS: Thills s sionbersianess coinsre mmsios
TOTAL 4,275.0

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 2,340.0 3,215.0 4,275.0
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. Total traffic volumes may
include some refile traffic to Latin America originated outside of Spain.
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COUNTRY TRAFFIC STATISTICS

Sri Lanka

e
Destination Minutes (millions) Percent of Outgoing Traffic
Lo DS i b o ot morins o mimson s st s el g7 . "16.2%
2. United Kingdom ................... 55 B 02y
3. UnitedStates .............cooevunns 32 [ 6.0%
4. Singapore ...........ceiiiiiiiiennn 2.7
B AUSIANA) 5 s s 5 s o 5 sarns o 3 e 5 mar 26
6L AP = 5w o 5 eve 22 4w 3 8 B 1 3 o 2.6
7. United Arab Emirates ............... 23
8 SaudiArabia ........cv00ii000000n 20
9. MaldiVeS cawi s mmnss sess v s« o 16
10. Germany .......c.oeeeeeinnnnnnnnn. 16
1 [KEWAR -« s sims 55 smms 5 sommn 3 5050 5 5 7 14
12, HONGIKONG: i« s svomms's s e 5 5 Sie o5 sias 14
18 HEAIVE wicee o monso .8 s s s cpmomsss 6 mimim 5.4 i 13
14, Candda . ;comvswomesinms s nmsns am 1.0
18 (PAKISEAN. « gee s 5 drere b somoa s o dle s 0.9
16  BREHCE « ooummis auisisi some b s o 0.8
1Z:  Korea, Rep. < v s swmi o wriimin s s o v sesel 0.8
18 MAIBYSIA :smns vnenvss oz = pmss = 2 0.8
19. Thailand .........ccoviiiiiiia... 0.8
20, CHIDA: wv s s smni s s swarassars s vl 0.8
OINERS: ¢ £ armaes svmvis PoTuscnrdms ity 11:2 20.7%
TOTAL 54.0

Minutes (millions) 1999 2000 2001
Incoming n.a. 157.0 180.0
Outgoing 455 42.0 54.0
Surplus (Deficit) n.a. 115.0 126.0
Total Volume n.a. 199.0 234.0

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

Sudan

Destination Minutes (millions) Percent of Outgoing Traffic

1. SaudiArabia) o on svses sosannrnnms 125 . 345%
2. United Arab Emirates ............... 42

B EQYDL s onnimns s s s smmmm samiie 24

4. United Kingdom ................... 1.6

5. BAhAIN oo iosmssimasimosey coass 1.0

6:  QAIAE & commsenmnm s awmmes s siemss 1.0

7. JAUSIENE «ssreomnscomsenmnes tmassn 0.8

8. United States ..ouvvommss vuwissusvs 0.7

N 1] [ (g g o 0.6

[ SV NS S| 05

1. GETmanY ssv s omors swne s smaes s sussd 0.4

12:  CRING & ¢ ssens s s st s dosran o sesisia 0.3

138 IN0idlssmansnmmess oomaze whmes s 0.3

14, YEMEN ..uvvrenrninnnnieeninenanns 03 [ 08%

15, LiDYA © oo 03 [ 08%

16, EFItrea ......ovvneeneneineinennns 03 [ 08%

i RS 03 §07%

18: FRANGE i s s sais s simsan s aesisrs & simiss 4 02 [07%
T ———— 02 | 06%

BOL  CRIREEE . voves s wusss smns s smner s mms 02 [ o06%

OHBIS! ¢ s o5 mmeis s mimsai is Seis » aoiatis 8.1 22.3%

TOTAL 36.1

Minutes (millions) 1999 2000 2001
Incoming 105.3 155.7 n.a.
Outgoing \ 21.9 31.8 36.1
Surplus (Deficit) 83.3 123.9 n.a.
Total Volume ‘ 127.2 187.6 n.a.

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

Destination Minutes (thousands) Percent of Outgoing Traffic
1. South Africa .................. 20800 0.0
2. United Kingdom ................. 7200 B 27%
3. (BOISWANE ok is wmes ssmm s sams ism 3700 | 1.4%
4. United States ................... 1400 | 05%
5. Zimbabwe ...................... 1400 | 05%
B. LeSOthO .........oovvveeinnennns 1200 | 05%
7. Zambig....ovvviiiiiriiiinnnnens. 800 | 03%
8l KOIWE: x o ssimm 5+ oo s v s s amgmin 4 600 | 02%
9. TAIWAN ..ot 500 | 0.2%
W UGB . oncs s 8 sbs s 8 s0n 530 500 | 02%
R T R 400 | 0.2%
12, MaIBWI ..omeiiomscnnmesssnnsssnd 400 | 0.2%
13, Namibia .......ooveeeeeennnnns 400 | 02%
14, POMUGal ..., 400 | 0.2%
15 Tanzania ............ooeeieeenn. 400 | 02%
16. Australia ...........ooeeiinnnn.ns 300 |01%
17. Canada ...........coovviennnn.s 300 |01%
18 BEIMANY: crms i smssiy siwion s m5me v s 300 |01%
BB | BEIOR ¢ ompoasmnes tase s sy e 300 |01%
20, HEIY oonreeet e 300 |01%

13.0%

TOTAL 26,300.0

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming n.a. 22.5 n.a.
Outgoing 29.3 251 26.3
Surplus (Deficit) n.a. (2.6) n.a.
Total Volume n.a. 47.6 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. Fiscal year ends 31 March.

© TELEGEOGRAPHY, INC. 2002 TELEGEOGRAPHY 2003 219




COUNTRY TRAFFIC STATISTICS

=

United States

BEIMANY -« 50w o siwin ¢ s o oot o'a
POl 55 smenas mirssaimemmns s @oms s on
FRANCE: v v s sin s Eas s s sammmsie

Netherlands « .« o« somiassimn s s »

2 w o N o e & W N =

-t

Switzerland ......................

OMEIS s smiin s sums s wstmis surmmai . 12.9%

TOTAL 1,710.0

e '
Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing \ 1,365.0 1,550.0 1,710.0
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

Destination

—

Germany

France

Portugal
Serbia & Montenegro ............. 85.0
Netherlands
Others

© ®© N & O A~ WD
>
=
7]
@
=
o

=
e

TOTAL

Percent of Outgoing Traffic
T 203%
T 1399
N 2%

[ 56%

| 48%

4.3%
B 2%
B s
Bl 26%
B 20%

. 26.2%

Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing 2,120.0 2,780.0 3,230.0
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

Syria

i L 21.1%
2.
3
4,
5.
6.
7. United States' : v s wms s e s s s wiusn o 5.1
8. KUMWEIR - ome s 5 5w 08 sohed s bione g5 mnene 49
9. |FIANCE . vsavessmsuis s smmes s amp v s aime 32
10 TUPKEY  « wisss o & 5 6msis ¢ 5 wome 3 5 5iavi o 32
11.  United Kingdom ................... 3.2
12 Germany .....ovvvvininiinnninnnns 28
13, Babirainl « sows comns v o s s s smivs s pwd 22
T4, DBLER & o o ot s o v o desn x s wimons v o et 1.2
15, SUHAD o 5w e sses vemo s s amms v 1.2
16: BUSSIA ::usmssmme s smmns s snme sapims 1.1
17. Switzerland .................oal 1.0
18: GREBGE. . somums i wummvn wo s s smwrowiwann 1.0
19: AN e ssame ssmmms vames s sums s wams 1.0
20;  IMOIOCEO] 5eossm 265 £ w5850 i s 0.8
Others ......ovvviniiiniiiinnnns 109 1.3%
TOTAL 150.0

Minutes (millions) 1999 2000 2001
Incoming 256.7 286.0 325.8
Outgoing \ 125.6 140.0 150.0
Surplus (Deficit) 131.1 146.0 175.8
Total Volume ‘ 382.3 426.0 475.8

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

Taiwan

Destination Minutes (millions) Percent of Outgoing Traffic
1o CRING v sno BN ey
2. United States ................... 000 EEEEEEEETE 131%
3. JAPAN .« vngr s v s s ¢ siwn v s omnp 5 1050 RN 6.9%
4. Philippines .....oooveeeeeeeennn 886 HLE 58%
5. HongKong .........oovvvvvunnn.. 87.0 L 57%
6. Thailand.............ccvvvnuenn.. 66.1 4.3%
% TG -« smvs s 35 wmss s 5 5 4 5 Wi 649 BEEEE 43%
8. INdONESIA ....vvvrreeeinnennnn. 371 B 24%
9. Canada ...........c.ooeieenen... 329 B 22%
10L SINGAPOTE v s s smnvs s 5w e s saims & 530 20 Bl 21%
1. Australia ......oovvevinniineinnns 210 M 14%
122 Malaysia ......ovvvvvneneeennnn.. 190 B 1.2%
13.  United Kingdom .................. 151 B 1.0%
14, Korea, Rep. ..ooovevvvnneeeennnn. 126 [ 08%
15) IGBEMAAY o s o susiess sosios s sasers & gidos 10 §07%
16. NewZealand ..................... 70 [ 05%
12 ErANGE: 2. smrrs sn srs o rseio:s s & i 63 | 04%
18, Macal .....ovveennnneeeeannnnns. 48 1 03%
19, MVADIMAT i s s wasis & svninas sosiinn st 47 [03%
0L AR a2 e €t 1 st v e 37 102%
Others .....ovviiiiiiininnnnn, 280.6
TOTAL 15222

Minutes (millions) 1999 2000 2001
Incoming 882.0 n.a. n.a.
Outgoing 949.3 1,160.0 1522.2
Surplus (Deficit) (67.3) n.a. n.a.
Total Volume 1,831.3 n.a. n.a.

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

Tajikistan

Destination Minutes (thousands) Percent of Outgoing Traffic

1. RUSSIA oo cvmennmmumis sasivesmos 5521.3

2. Uzbekistan ;.siisevisssmiisvmms 1,3914

3. Kazakhstan ..................... 634.4

4, KYrgyzstan .. :qocowis sewns samsas 303.9 35%
B, UKraing .......oovvvvvenennnss. 1402 ¥ 16%
6. Turkmenistan .. ..cessswess s 122 B 1.3%
T BElAMIS wiwnwes s smesimamnsiamines 721 | 08%
8. Azerbaijan ..............oeeei... 229 | 03%
9. ATNBIIA! o v oomrosrsmmim st s e 101 |01%
10. GEOLHIA osvomurspumvinsanss sy 101 |01%

- 4.0%

TOTAL 8,565.8

Minutes (millions) 1999

. 645%

2001
Incoming n.a. n.a.
Outgoing \ 9.0 8.6
Surplus (Deficit) n.a. n.a.
Total Volume ‘ n.a. 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 “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

¢
Destination Minutes (millions) Percent of Outgoing Traffic
T Japan ..o 454 12.0%"
2. United States «:sumasssuwes sres vim 345
8. SINGEPONe: s sorsssamass aempsane 156 29.8
4, Malaysia .....ooviiiiiii 26.0
B. A0S ssrncsmmns ssns vumavaewan s s 22.5
0.  ToIWaN s s amnasineg o tten s foagnd 116 19.8
T AUSFAE »orons vewioovmmemmmmons s 17.3
8. Hong Kong s:.s cewinsvmssissmss s 174
9. United Kingdom .................. 17.0
10. Myanmar ........ccovvvnninnnnnnnn 135
M BRIMANY vowvssimmns s wwwis sms s snn 10.8
12 Korea: Repi sressiamissmsisnesians 10.4
13 China .ovvvviiiiii e 8.1
14;: PHIlIPPIfES: wios svmuossomes s smms s s 1.5
15:  [EROICE: am s snbe s camms ststm st b 5.6
16. Sweden ..........ccoviiiiiiiiin 5.0
17 018 mme o smmnmines gumms saw s v 4.8
18, Switzarland!.sc. 60 ssmemm s saamng win 4.8
19, INAONBSIA uw e s wminsvmmminsmispmanmd 43
20; WA weissmmanssmas s ssmmspames s s 4.2
OINErS) aeimtiaitms S 850 S MR EA 69.4 18.4%
TOTAL 37111

Minutes (millions) 1999 2000 2001

Incoming 327.8 426.6 555.0
Outgoing 298.7 355.2 371.7
Surplus (Deficit) 29.1 71.4 1774
Total Volume 626.5 781.8 932.6

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

Togo

Destination Minutes (thousands) Percent of Outgoing Traffic

. 20.8%

=
o
=
o
=
o
@
N
o
o

Senegal ...
INTGRIA! & - coom = & weotor v v 6w & 5 s 5
United States .. coq:semwsssnwssss

© 0 N o a1 & 0N

)
o
=

«
(1)
=

_.
=
=
o

-—
N
—
(1)
o
QO
&=
o
=]

-t
w
@D
[
o
o
=

=
>

United Kingdom .................

=
o

Belgium ...

=
o

LiechtenSteln . .o s swimn s s simmmm s v

—
~

GADTETO0N supms o6 60mE 7 3 enms s 5 8

—_
(=3
=
@
(=
=
(]
—_
o
=
(=%
»

=
©
=
=
o

)
=}
(]
=
=1
o

12.4%

TOTAL 14,125.0

Minutes (millions) 1999 2000 2001
Incoming 21.6 12.2 48.8
Outgoing \ 8.5 10.2 141
Surplus (Deficit) 13.1 20 34.6
Total Volume , 30.1 22.4 62.9

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.
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COUNTRY TRAFFIC STATISTICS

Tonga

Destination Minutes (thousands) Percent of Outgoing Traffic

1. NewZealand .................. 1,250.3 40.7%
2. Australia «osssimmsesimarssmeosan 500.9

8. United States .....oovmenevonos i 477.2

B Fillls siees smsomes s g s sosme y wsnessiod 351.9

B,  JADAN s swens smess vane s 5 amas s 44.8

BLs. SBMOB a5 5o, seimo e d sk SRS &4 418

7 U (1 TS o SOOI 40.9

8. PapuaNewGuinea ............... 318

9. United Kingdom .................. 282 B o09%
10. Vietnam ..........coviniiininennn. 01 | <0.1%
T UNR— 0.1 | <0.1%

Others 1.8%

TOTAL 3,074.0

Minutes (millions) 1999 2000 2001
Incoming n.a. 8.0 n.a.
Outgoing 3.0 2.5 3.1
Surplus (Deficit) n.a. 5.5 n.a.
Total Volume n.a. 10.5 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.
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COUNTRY TRAFFIC STATISTICS

Trinidad & Tobag

GEST TELECOMMU ROUTES
Destination Minutes (millions) Percent of Outgoing Traffic
PN 1 1 0 | L R —— 39.1
2. Canaldal cus e vesamesssrmes oo o 75
3. United Kingdom ................... 5.4
B Barbad0s: s s« wvsie a s s s ind 4.3
5 BIenada) :iesssvennrirpantea bt 29
B JAMEITE 5ot siwasn st @ mmmmes 2.7
1o GUYEDA 5esssammsimnims s ssins s amais s d 23
8 Venezdelal ...covos arinemisnsmmess 20
9. Saint Vincent & The Grenadines ..... 20
10,  SAIELOBIA s somivn s s s sonis s o 1.6
11. Antigua&Barbuda ................ 1.1
12. DOMINICE 5en ammes sumus sumwss swswsd 0.6
13.  SaintKitts & Nevis ................. 0.5
14.  Netherlands Antilles ............... 0.4
15, GOIMNARY o sume s cwmbs s same s oo s o 0.4
16;  I0018 s 5 ssesics sismns e # sosvics & 5 s o 04
17. Netherlands .....................0 0.3
18. Caymanlslands ................... 0.3
19, BabBas ws s v s s s s s 5 s 0.3

Others .....oovviiiiiiiennnnnnd 6.3 1.8%

TOTAL 80.9

NATIONAL TRAFFIC BALANCE

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming 158.8 167.7 189.2
Outgoing \ 67.2 80.5 80.9
Surplus (Deficit) 91.6 87.2 108.3
Total Volume 226.0 248.2 270.0

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

Turkey

Destination Minutes (millions) Percent of Outgoing Traffic
1 24.9%
2,
3
4.
5.
6.
ik
8.
9,
10.
11,
12;
13.
14. Azerbaijan ... 10.0
15. UKIINE suos ssmme s gsimas pammwssmass 8.5
16% SVIE aresn Temms oA s A Em s s G s 8.0
17. Moldova ........cccovviieiinnn.. 75
18 [TaN oo o msnines e » 5wy 5960 3 7.0
195 ISraells somes s s oo s5s60 Aemu 6.5
20 SWeden .........iiiiiiiiiniiinn. 52 [ 08%

TOTAL 675.0

Minutes (millions) 1999 2000 2001
Incoming 1,122.7 1,240.0 1,100.0
Outgoing 698.4 731.8 675.0
Surplus (Deficit) 424.3 508.2 425.0
Total Volume 1,821.1 1,971.8 1,775.0

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

Turkmenistan

Destination Minutes (thousands) Percent of Outgoing Traffic
T RUSSIA siis s uees 5 smnins smmimma wosis 5 L 36.8%
2. Uzbekistan
3. Kazakhstan
4, Azerbaijan
B, UKFane: s oomsonrs amans s 13 s d
6. Belarus: ... awesscuesesmmon vn s
7. Armenia ..., 3457 [ 1.8%
8. Tajikistan ..............eoen... 2659 B 1.4%
9. GEOMGIA v e evereeeseeenenannn, 220 B 12%
10. Kyrgyzstan............oovuvennns 187.7 B 1.0%
e WIBNENE: oo summis pomus s s siam 1014 [ 05%
Others 33.1%

TOTAL 19,295.4

Minutes (millions) 1999 2000 2001

Incoming n.a. 11.3 n.a.
Outgoing \ 16.5 15.7 19.3
Surplus (Deficit) n.a. (4.5) n.a.
Total Volume , n.a. 27.0 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 “Others” category may include
routes to non-members of the Commonwealth of Independent States that rank among the top destinations for outgoing
traffic.

230 TELEGEOGRAPHY 2003 © TELEGEOGRAPHY, INC. 2002



COUNTRY TRAFFIC STATISTICS

Ukraine

Destination Minutes (millions)
1. RUSSIA 150 st mres) st B Bl i
2. Belarus
3. Moldova
&, Palandl . ssabmeoniais snmans somma dau
5. Germany
B Ity ssvssmmmsimans vemessases v an 5.1
1. Bzeeh Republic .s.. iswmus sames saimed 48
B A wowsswmmons s mwuns xmess smn 4.4
9. Azerbaifan .c:cesesiomnissmne sums 43
10 Kazakhstan ar csemsissemaiinsinnnd 4.0
1. Hungary...........coovviiiiinn.. 8.7
12 BBOFGIA s v s smans s o5 oo vt o 35
181, TUIKEY: 10 550m o 635 S ARES 500 3.1
14, United States .owws s commmmsmns s 28
15 UzbekiStan ..:esssswmsvssssssismes 28
16. BUlgara: ossmescamms s saarasos su 54 50 2.2
17.  United Kingdom ................... 22
18 EHhOanid csssvsmmes evwws sames s mmes 2.1
19 GEBRR 45505 5505 § batran At st 20
20, IStEBY wusmmws vsmmmse sty snin s 19
OIS « swsics smsma s wm i s wmas i s 437
TOTAL 388.0

Minutes (millions)

1.3%
1.2%
1.1%
1.1%
1.0%
1.0%
0.9%
0.8%
0.7%
0.7%
| 0.6%
| 06%
| 0.5%
| 05%
| 05%

G WRNSN NN WWRR VANV WRNMN  UWONS  GOMR SR WG

Percent of Outgoing Traffic

11.2%

1999 2001
Incoming n.a. n.a.
Outgoing 359.2 388.0
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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United Arab Emirates

Destination Minutes (millions)
L I o ames s Rt o e .8 oo 381.3 21.3%
2. PAKISTAN cois ¢ mms o 0 wmin o & massive o 5w 142.7
& EQYDE ;o nusimns wmimn v s min o ¢ swie 5 6w 83.3
4. SaudiArabia ............... ... 72.2
5. United Kingdom .................. 57.4
B:  OVAT 05w mowi 5 oo .5 5aseie § 6 w5 5 Fd50 50.8
de. ISV e o5 5 immms s sprmer s Semesin s 20 48.0
8. PhIlIPDINES <o s smeswimnas snmess s 443
9. Bangladesh .:.smecsswmesssmesss 43.1
10. United States .......cowcosowssand 34.8
11
12.
13.
14.
15.
16.
1Z.
18.
19.
20.
TOTAL 1,395.9
'NATIONAL TRAFFIC BALANCE e «
Minutes (millions) 1999 2000 2001
Incoming n.a. n.a. n.a.
Outgoing . 963.0 1,123.6 1,395.9
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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United Kingdom—-Qutgoing

Destination Minutes (millions) Percent of Outgoing Traffic
19.1%

-

© ©® N o o B~ wWw DN

L P Vs N e R T TS S S S
S ® ®» N & B ® N = ©

TOTAL 12,730.0

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02

Incoming 6,853.4 7,463.2 7,664.8
Outgoing 10,141.0 12,242.7 12,730.0
Surplus (Deficit) (3,2817.6) (4,779.5) (5,065.2)
Total Volume 16,994.4 19,705.9 20,394.8

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends 31 March.
Data include include approximately two billion minutes of traffic refiled via the U.K., thus overstating U.K.-originated vol-
umes.
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United Kingdom-Incoming

TARGEST TELECOMMUNICATIONS ROUTES, FY 20

Destination

1. United States 21.9%
2, [GOTIATY «ivmms s mans s pagas caskess

3. France ........cooiiiiiiiiiiinn,

4, Wrelafid osesvwes s smmes smeny swan s

5 ISP sospes=sssansisastraath

6. Australia .................l

1. CANADE v wmv s mmos s wmwn ¢ v ¢ o

8. Netherlands

9. HMaly....oovviniiiiiiiiiinn,
10. SWEHRN .o« www v womns ssmwe s s wmws s ; 2.2%
11,  SINGAPOTE: 5 ez o5 i v 5 555 0 5 5 s & 5 : 2.0%
12.  Switzerland " 2.0%
13, GreeCe ...ovvvvereninannnnn. 2 0 17%
19. Belgilum: « ;. s.am o 95 mese o550 0 5 95355 4 : 1.6%
15.  South Africa L 1.4%
16. Denmark ..........c.oveviniein. 9 0 12%
17: Hong KOG zc.u0 g5 smeersmannaamng 3 90.1 1.2%
185 INAIA: 056 s urmmanis, o mimrmin o mssansy s e somunss o 88.3 1.2%
19. NewZealand .................... 67.7 0.9%
20. United Arab Emirates .............. 66.5 0.9%

Others 18.5%

TOTAL 7,664.8

'NATIONAL TRAFFIC BALANCE

Minutes (millions) FY 1999/00 FY 2000/01 FY 2001/02
Incoming 6,853.4 7,463.2 7,664.8
Outgoing . 10,141.0 12,242.7 12,730.0
Surplus (Deficit) (3,287.6) (4,779.5) (5,065.2)
Total Volume 16,994.4 19,705.9 20,394.8

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Fiscal year ends 31 March.
Data include include approximately two billion minutes of traffic refiled via the U.K., thus overstating U.K.-originated vol-
umes.
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United States—Outgoing

Destination Minutes (millions) Percent of Outgoing Traffic

. MeXICO sxwassamsus sinsossas v 5,193.1
2. Canada ...........ccvvvniunnnn. 5,105.9
3. United Kingdom ... vvmvessneeis 2,066.3
4, Philippines - .:ormes sames nswom o 1,627.3
5. India ... - .1,4447
6 GEIMANY s 5 wwvs numme s mmwps s 1,214.0
7 1) 1) [ T T 1,003.5
8. Dominican Republic ............. 994.3
9. Brazilses sswes vnmes s sumes yemes s 849.6
10,  [Frange: o550 tamss pammsssminans 816.7
M Haly o 749.6
12, AUSHEALE v os s moopssmessvmmos wme 591.6
18,  PaKIStaN o vomspanmninsmas sames a9 519.7
14. Colombia ..........c.ccovuiit 495.1
15. Korea, RED. o usiwms » s s mmme syl 470.3
16. Poland ..sssmsssemassens symem g 455.5
17. China .......coovviiiiiiinnn. 444.0
18, ElSalVador ..o wmes smmss smmnensd 435.7
18, Jamaica::isivswss raanssmens ed 423.0
20. Guatemala................oo.onn 406.9

Others

TOTAL 37,2724

Minutes (millions) 1999 2000 2001
Incoming 10,640.8 13,010.7 13,400.0
Outgoing 29,358.8 37,594.8 37,2724
Surplus (Deficit) (18,718.0) (24,584.1) (23,872.4)
Total Volume 39,999.5 50,605.6 50,672.4

Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data exclude VolP traffic
volumes which accounted for over 3 billion minutes of outgoing traffic and 100 million minutes of incoming traffic.
Carriers and traffic from points beyond the United States, Puerto Rico, and the U.S. Virgin Islands are excluded.
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United States—Incoming

Destination Minutes (millions) Percent of Outgoing Traffic
s BENANE < wnn s marss 1 omm v smrss 5,071.0
MEXIEO s souvnsmapen e vowss 1,703.9
United Kingdom ................ 1,398.3
GEIMNANY s s womsam wssamp s s 501.0

37.8%

Korea, Bep.. .. .swausas wwmss e 267.8

ISTABL y cravee s o s wumms s amsn s s

W O N O a s W N
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TOTAL 13,400.0

Minutes (millions) 1999 2000 2001
Incoming 10,640.8 13,010.7 13,400.0
Outgoing 29,358.8 37,594.8 37,2724
Surplus (Deficit) (18,718.0) (24,584.1) (23,872.4)

Total Volume 39,999.5 50,605.6 50,672.4
Note: Data are in millions of minutes of outgoing public switched telecommunications traffic. Data exclude VolP traffic

volumes which accounted for over 3 billion minutes of outgoing traffic and 100 million minutes of incoming traffic.
Carriers and traffic from points beyond the United States, Puerto Rico, and the U.S. Virgin Islands are excluded.

236 TELEGEOGRAPHY 2003 © TELEGEOGRAPHY, INC. 2002
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Uruguay

Destination Minutes (millions) Percent of Outgoing Traffic
Te ATGENHNG] snw e mism sesssnes s s 40.0
2 Brazl 3 ssmens s isnemaasam nasas 105
3. United States ..................... 8.0
di  SPAIN oo smws vsmsws s sy wmmes s awad 4.2
5. BOIE oo srsmmnsemnsemas ns By ame 17
6. Paraguay...........c.oiiiiiiinnn. 1.5
Te WA sowvsmmns wmunvuemes sumss s 1.2
8. PO a0 satmed somtn sems e S s 0.9
9. France ..........coiiiiiiiit. 038
10; MEXIED wuwvasmmns smmpesumuns s 0.8
T Canadal osewesssis s smpansasnsids i 05
12 Germany .....ovvvvvineennnnannnn. 0.5
13,  United Kingadom ... s s eowss v 0.5
1. CUBA scusmms inamss ramis s s 6e 6 04
15.  Switzerland ...l 0.4
18; EBUEAOF : vosmwsmuvsssics swawe piom ol 03
T2, AustEla vssusseminssaens snae ivwe 0.2
18. Bolivia .....coviiiii 0.2
19. Netherlands .:.ow s vuwesssesns sead 0.2
20, ‘Venszuela .s:izesssivssssnsmsings 0.2
Others .......covvviiiniinenninnns. 5.0
TOTAL 78.0

Minutes (millions) 1999 2000 2001
Incoming 98.3 110.9 127.8
Outgoing 80.1 78.0 78.0
Surplus (Deficit) 18.2 33.0 49.8
Total Volume 178.4 188.9 205.8

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

© TELEGEOGRAPHY, INC. 2002 TELEGEOGRAPHY 2003 237



COUNTRY TRAFFIC STATISTICS

Uzbekistan

Destination Minutes (millions) Percent of Outgoing Traffic

1. BUSSIal @ aveliemirsnronm ooy ST 295 50.6%

2. Kazakhstan ..ssesersssves sasensins 5.1

3 KYTOVZSIAN ¢ .snies mssinimnns v v osieis o 32

4 UKIBINE: cosvsmmass mommesemnnss semaans 20

B, TafKistan «.s cossnsowens wsman samans 1.7

6.  Turkmenistan . ... ciasvessvssissnis 1.4

% |BelaliS ermanreessisaenmmnmsoemss 0.6

8. Azerbaijan ...l 05

8 AMBIIE e wosmmm samuns oams s s 0.3

¢ 7o 1 - R | 0.2

11, MoldBVa . cesowecssumss swmes s mmmnd 0.1
(0111 R 137 23.5%
TOTAL 58.3

NATIONAL TRAFFIC BALANCE = .
Minutes (millions) 1999 2000 2001
Incoming 75.0 54.3 n.a.
Outgoing 68.5 7.4 58.3
Surplus (Deficit) 6.6 (17.0) n.a.
Total Volume 143.5 125.7 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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Methodology

The traffic statistics in TeleGeography 2003 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 2003, however, readers should keep in mind the following issues.

Public Switched Network vs. Private Line Traffic

Traffic volumes in TeleGeography 2003 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 carriers 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-Internet-Protocol (VolP). For an overview of Voice-over-IP traffic volumes,
see “VolIP 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 2003 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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240

Inbound vs. Outhound 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

Rounding may cause the figures on total national incoming and outgoing traffic to
appear inconsistent with other national data.

Revised Data

Some differences exist between the historical statistics reported in TeleGeography 2003
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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Bandwidth

The statistics and analysis presented on the following pages are excerpted from
Submarine Bandwidth 2002 and Terrestrial Bandwidth 2002, published in March and
April 2002, respectively.

After five years of frenzied network construction, the fiber-optic industry is suffering a
hangover so severe that it’s hard to remember why anyone ever thought it was a good
idea to lay an undersea cable in the first place. While the pain will likely persist for
some time to come, TeleGeography’s analysis of bandwidth demand suggests that the
underlying idea may not have been so far off the mark.

Supply

The construction boom experienced at the end of the twentieth century has yielded a
vast supply of fiber-optic capacity and a diverse array of suppliers. Over the past year,
a number of bandwidth providers have disappeared, unable to surmount the debt
incurred through ambitious network construction. Others have scaled back their activ-
ities and pruned plans for network expansion while diversifying their product and serv-
ice offerings. In the midst of such volatility, incumbent carriers have re-emerged as the
industry’s prominent players—nearly all of the few companies still extending their
networks in 2001 were owned by incumbents.

While the number of providers may be dwindling, supply remains abundant, if not
excessive. Major cities in the U.S., for example, are routinely traversed by a thousand
(or more) pairs of optical fiber while pan-European networks have laid hundreds of
pairs through population centers. Only a small portion of those fibers are actually lit:
on average, 10 percent of potential wavelengths on 10 percent of available fiber pairs.
As a result, only one to two percent of potential bandwidth is active. The potential
capacity is even more astonishing, reaching petabits per second in the U.S. (on domes-
tic and international networks) and hundreds of terabits in Europe (on international
networks alone).

Since 1998, lit capacity on both trans-Atlantic and trans-Pacific cables has grown more
than 20-fold while lit capacity on intra-Asian regional cables has increased more than
50-fold in only four years (see Figure 1. Submarine Cable Capacity Trends by Route,
1998-2004). Although construction of new cables has slowed sharply, two high-capac-
ity cables are still scheduled to be deployed this year, one each in the Atlantic and
Pacific.

Demand

The incredible supply available in the bandwidth market has generated much discussion
of an industry glut. Given the tremendous amount of fiber laid over the past few years
and the waning of dark fiber sales, industry analysts and network builders have focused
on the distinction between oversupply of fiber and oversupply of bandwidth. That the
current supply of fiber exceeds demand is now a foregone conclusion, but, according to
many in the industry, surplus fiber does not directly imply surplus bandwidth—after all,
only a small portion of that fiber is actually lit. TeleGeography’s research, unfortu-
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nately, suggests that a bandwidth glut does indeed exist alongside the fiber glut.
London has 6.5 Tbps of capacity running through it on cross-border networks, yet the
combined bandwidth on Internet, voice, and private data networks to and from the top
forty European metropolitan areas (ranked by international circuit usage) was only
1.6 Tbps in 2001.

How severe is this disjuncture between supply and demand? TeleGeography research
indicates that demand is certainly growing, though not as vigorously as the industry
might hope. The Internet has long been touted as the pivotal driver of bandwidth
demand, and research confirms its importance in generating demand for bandwidth
products and services. Between 2000 and 2001, international Internet bandwidth
tripled, far outpacing growth on other, private networks. While still robust, the rate of
Internet bandwidth growth appears to be slowing, despite increased broadband access
to homes and businesses.

For all the industry worry over capacity gluts, it is ironic that the supply/demand equa-
tion now has little bearing on price changes. The overhang of bandwidth is so large
that, for the foreseeable future, the supply/demand equation will not strongly deter-
mine price swings in either direction. With bandwidth prices already at or even below
costs, however, it seems unlikely that the capacity overhang, alone, can depress prices
any further. If prices do continue their steep descent, it will be due to other market
forces—cheaper provisioning costs or distressed sales by providers nearing bank-
ruptcy—rather than the continuing capacity glut.

The Road Ahead

Unfortunately, the elusive state of market equilibrium will not arrive soon enough for
some companies. Caught between falling prices, slowing demand, and difficult debt
covenants, a number of bandwidth providers showed signs in 2002 that they may join
scores of other telecom companies in bankruptcy. Even so, supply costs are falling,
demand continues to grow, and prices will eventually stabilize. Once the current
market chaos finally does subside, investors will likely perceive what no one wanted
to admit in the 1990s: when stripped of its “new economy” glamour, the bandwidth
industry fundamentally is a competitive one. As with most companies in competitive
industries, the surviving bandwidth suppliers will likely earn a respectable—if unspec-
tacular—return on their capital investments. @=@®
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Figure 1. Submarine Cable Capacity Trends by Route, 1998-2004

BANDWIDTH

Thps
7.0
6.0
5.0
40
3.0
20
1.0
0.0
2004
Intra-Asia 2002
Trans-Atlantic 2001
Trans-Pacific
U.S.-Latin America o 1999
Europe-Africa-Asia 1998
Submarine Cable Capacity (Gbps)
Fully
1998 1999 2000 2001 2002 2003 2004 Upgraded
Intra-Asia 16.1 41.1 66.1 826.1 1,106.1 3,637.1  6,440.1  30,591.1
Trans-Atlantic 83.0 168.0 537.4 11,8624 26824 37291 47758 12,3224
Trans-Pacific 141 441 204.1 3441 1,3141 1,896.1 2,388.1 6,984.1
U.S.-Latin America 10.6 13.1 250.6 275.6 275.6 7256  1,171.1 4,915.6
Europe-Africa-Asia 1.1 311 51.1 51.1 61.1 71 81.1 1711

i': _ Notes: Capa cm/f«igures denote lit, protected capacity atthe end of the respecnve year. Pro;e ity assqmes xrans-Atlamu"
_ their fully upgradeable capacities by 2005 while cabie th apaciti
~ assume no capac:ty upgrades .

ill reach half of
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Submarine Cable Systems

Figure 2. Major Submarine Networks: Length, Cost, and Capacity

Ready Construction
for Service  Length Cost Cable Capacity (Gbps)
(RFS) (km) (USS$ Millions) RFS March 2002 Maximum
Europe-Africa-Asia
FLAG Europe-Asia Nov-97 28,000 1,600 10 10 10
SAFE Apr-02 13,500 290 10 — 130
SAT-3/WASC Apr-02 14,350 507 20 — 120
SeaMeWe-3 Sep-99 38,000 1,173 20 20 40
Intra-Asian
A2A Cable Network Jun-03 4,600 n.a. 40 — 1,920
APCN Feb-97 5,234 550 5 10 10
APCN-2 Dec-01 19,000 1,060 160 160 2,560
Australia-Japan Dec-01 12,700 450 40 40 320
C2C Cable Network Nov-01 17,000 2,100 160 160 7,680
East Asia Crossing Jan-01 19,500 1,280 80 80 2,560
FLAG North Asia Loop/
REACH North Asia Loop Jun-01 10,000 750 320 320 3,840
Guam-Philippines (G-P) Mar-99 3,600 100 5 5 40
i2i Cable Network Apr-02 11,400 650 160 — 8,400
Korea-Japan Cable Network Mar-02 500 60 50 50 2,880
Nava-1 Dec-03 9,000 645 160 — 3,200
South East Asia Cable Network n.a. 19,000 1,250 640 —_ 7,680
U.S.-Latin America
Americas-| Aug-00 7,350 365 80 80 80
ARCOS Dec-01 8,600 400 15 15 960
Atlantis-2 Feb-00 8,500 230 5 20 20
Bahamas Internet Cable System Jul-01 600 n.a. 15 15 240
Emergia Mar-01 25,000 1,600 40 40 1,920
GlobeNet/360americas Oct-00 29,000 1,000 80 80 1,360
Maya-1 Oct-00 4,400 152 8 8 20
Mid-Atlantic Crossing Jun-00 6,700 415 20 20 320
Pan-American Crossing Mar-00 9,000 280 10 20 240
South American Crossing Sep-00 16,000 800 40 60 1,280
Trans-Atlantic
360atlantic Apr-01 11,700 770 160 160 1,920
Apollo Dec-02 13,000 1,200 640 — 3,200
Atlantic Crossing-1 May-98 14,521 750 40 140 160
Columbus-III Dec-99 10,000 236 10 40 40
FLAG Atlantic-1 Jun-01 14,500 1,100 160 160 2,400
Gemini Cable System Feb-98 12,115 600 10 60 60
TAT-12/13 Sep-96 12,766 750 10 30 30
TAT-14 Apr-01 15,300 1,400 640 640 640
Tyco Transatlantic Jun-01 13,000 n.a. 280 460 2,560
Yellow/Atlantic Crossing-2 Sep-00 6,000 800 320 320 1,280
Source: TeleGeography research, Submarine Bandwidth 2002 © TeleGeography, Inc. 2002
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Submarine Cable Systems

Figure 2. Major Submarine Networks: Length, Cost, and Capacity

Ready Construction )
for Service  Length Cost Cable Capacity (Gbps)
(RFS) (km) (USS$ Millions) RFS March 2002 Maximum
Trans-Pacific
China-U.S. Cable Network Jan-00 30,800 1,400 80 80 80
Japan-U.S. Cable Network Aug-01 21,000 1,000 80 400 640
Pacific Crossing-1 Dec-99 20,900 1,200 80 80 640
Southern Cross Cable Network Nov-00 30,500 1,300 20 80 480
TPC5 Jan-97 25,000 1,240 10 20 20
Tyco Transpacific Aug-02 22,100 1,900 580 — 5,120
Intra-European
Baltica Mar-97 437 16 15 15 15
ESAT-1 Aug-99 200 13 5 5 960
ESAT-2 Sep-99 240 16 5 b 960
Germany-Denmark 2 Dec-95 60 3 10 10 15
Kattegat Aug-95 180 13 185 15 15
NorSea Com Jul-99 930 n.a. 240 240 960
Solas Apr-99 200 20 15 15 60
Sweden-Estonia Jun-95 240 7 15 15 15
Sweden-Lithuania Nov-97 200 4 20 15 20
Tyco Northern Europe Mar-02 600 n.a. 160 160 3,840
Tyco Western Europe Jun-02 6,174 90 120 - 3,840
UK-Germany 6 Oct-98 560 50 40 40 80
Mediterranean
ALPAL-2 Apr-02 308 15 3 - 160
Axone Dec-03 20,000 1,000 80 — 4,000
Lev Submarine System Mar-99 2,600 66 5 5 40
MedNautilus Submarine Network Nov-01 7,000 n.a. 40 40 3,840
Silk Route Jun-03 2,000 n.a. n.a. — 3,840
Tyco Eastern Mediterranean Dec-03 6,719 400 40 — 1,280
Tyco Western Mediterranean Dec-03 400 n.a. 40 — 1,920
Black Sea
Black Sea Fiber Optic Cable System Jan-01 1,300 55 5 5 20
Georgia-Russia Dec-00 433 n.a. 3 3 10
Persian Gulf
Fiber Optic Gulf Jun-98 1,300 81 15 15 30
U.S. Domestic
Alaska United Feb-99 3,218 125 3 3 10
Global West Network Sep-01 930 160 160 160 15,360
NorthStar Oct-99 3,229 n.a. 20 20 30
Source: TeleGeography research, Submarine Bandwidth 2002 © TeleGeography, Inc. 2002
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Figure 3. Map of Major Submarine Cable Systems in North America (Pacific Coast)
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Figure 4. Map of Major Submarine Cable Systems in North America (Atlantic Coast) &

Caribbean
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Figure 5. Map of Maior Submarine Cable Systems in South America & Caribbean
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Figure 6. Map of Major Submarine Cable Systems in Europe
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Figure 7. Map of Major Submarine Cable Systems in Africa and the Mediterranean
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Figure 8. Map of Major Submarine Cable Systems in East Asia
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Figure 9. Map of Major Submarine Cable Systems in South Asia

Source: TeleGeography research, Submarine Bandwidth 2002 © TeleGeography, Inc. 2002
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Figure 10. Map of Major Submarine Cable Systems in Oceania
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Terrestrial Networks

Figure 1. Overlay Map of Pan-European Terrestrial Networks

——r

Number of Bandwidth Providers

1 14 28

Rank  City Number of Providers Rank  City Number of Providers
1. Frankfurt 28 11. Hannover 18
2 Londan 27 12. Ziirich 18
3. Diisseldorf 27 13. Milan 17
4. Paris 26 14. Copenhagen 16
5. Amsterdam 25 15. Nuremberg 16
6. Hamburg 23 16. Leipzig 16
1. Berlin 22 17 Madrid 16
8. Munich 22 18. Stackholm 15
9. Brussels 22 19. Cologne 15
10. Stuttgart 20 20. Rotterdam 15

Notes: Bandwidth providers include operators offering capacity on their own network build and/or via fiber leased from other network providers. Providers
included were those who offered cross-border connectivity at 155 Mbps (or higher) as part of their standard service offerings. Maps are designed to illustrate
intercity connectivity and do not necessarily reflect the exact physical routing of fiber.

Source: TeleGeography research, Terrestrial Bandwidth 2002 © TeleGeography, Inc. 2002
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Figure 2. Overlay Map of U.S. Terrestrial Networks

Number of Bandwidth Providers

L e eee——— i 7

1 14 2
Rank  City Number of Providers Rank  City Number of Providers
1. New York 28 15. Orlando 18

2 Chicago 27 16. San Antonio 18

3. Atlanta 26 1 San Francisco 18

4, Dallas 24 18. Tampa 18

5. Washington 22 19. Baltimore 17

6. Houston 21 20. Bostan 17

7. Miami 21 21. Charlotte 17

8. Philadelphia 21 22. Detroit 17

9. Denver 20 23. Jacksonville 17

10. Los Angeles 20 24. Minneapalis 17

1. Seattle 20 25. Phoenix 17

12. Cleveland 19 26. Richmond 17

13. Raleigh 19 27, Salt Lake City 17

14, Austin 18

Notes: Bandwidth providers include operators offering capacity on their own network build and/or via fiber leased from other netwark providers. Providers
included were those who offered cannectivity to three or more states at 155 Mbps (or higher) as part of their standard service offerings. Maps are designed to
illustrate intercity connectivity and do not necessarily reflect the exact physical routing of fiber.

Source: TeleGeography research, Terrestrial Bandwidth 2002 © TeleGeagraphy, Inc. 2002
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Figure 3. Major Terrestrial Networks: Length, Connectivity, and MANs

2001 2002
Route Route Cities Route Route Cities
Terrestrial System kms miles Connected MANs kms miles Connected MANs
North America

360networks 36,0000 22,370.4 51 13 40,000.0  24,856.0 66 29
America’s Fiber Network 12,872.0 8,000.0 35 18 12,872.0 8,000.0 58 18
AT&T 98,149.0  61,000.0 189 - 98,149.0  61,000.0 189 12
BCE Teleglobe 24,0000 149136 27 3 24,0000 14,9136 27 3
Broadwing Communications 29,766.5 18,500.0 59 - 29,766.5  18,500.0 59 -
BTI 6,757.8  4,200.0 28 - 6,757.8  4,200.0 28

C3 Networks 9,332.2  5,800.0 23 - 12,872.0  8,000.0 25 -
Cable & Wireless 30,191.0 18,760.7 24 - 30,191.0 18,760.7 24 -
Call-Net Enterprises 14,000.0  8,699.6 44 1 14,000.0  8,699.6 a4 1
Digital Teleport 9,171.3 57000 18 - 9,171.3  5,700.0 13 -
Dominion Telecom 10,4585  6,500.0 49 7 23,4914  14,600.0 82 32
DukeNet - - 17 8 - - 19 14
Dynegy Global Communications (DGC) 25,7440 16,000.0 44 16 25,7440  16,000.0 44 16
e.spire 47,948.2  29,800.0 49 - 47,9482  29,800.0 49 -
Electric Lightwave, Inc. 7,240.5 4,500.0 24 6 7,240.5 4,500.0 24 10
EPIK 2,976.7 1,850.0 12 7 2,976.7 1,850.0 12 10
France Telecom North America - - 2 - 25,744.0 16,000.0 15 3
Genuity 28,479.3  17,700.0 68 - 33,530.0 20,839.0 104 -
Global Crossing (North American Crossing) 31,761.7  19,740.0 115 14 31,761.7  19,740.0 115 14
Group Telecom 25,789.0 16,0253 26 23 25,789.0 16,025.3 27 23
Hydro One Telecom Inc. 3,000.0 1,864.2 18 1 5,100.0  3,169.1 20 1
ITC Deltacom 16,057.8  9,980.0 48 - 16,057.8  9,980.0 48 -
Level 3 25,744.0  16,000.0 57 26 25,744.0  16,000.0 57 26
Metromedia Fiber Network 16,090.0  10,000.0 28 26 19,308.0  12,000.0 28 26
NEON Communications 3,040.0 1,889.1 29 - 40320  2,505.5 49 12
Norlight Telecommunications 8,045.0 5,000.0 50 - 8,849.5 5,500.0 50 -
Onvoy 32180  2,000.0 9 2 3,2180  2,000.0 9 2
Progress Telecom 13,515.6 8,400.0 25 24 16,090.0  10,000.0 26 25
Qwest 41,029.5  25,500.0 125 - 41,0295  25,500.0 125 1
Southern Telecom 1,930.8 1,200.0 9 1 1,930.8 1,200.0 9 2
Sprint 54,947.4  34,150.0 151 - 54,947.4  34,150.0 151 6
Telia 18,000.0 11,185.2 13 - 18,000.0 11,185.2 14 -
TELUS 14,930.0 92775 32 - 16,500.0 10,2531 32 -
Time Warner Telecom, Inc. 27,0409 16,806.0 46 - 27,0409 16,806.0 46 -
Touch America 41,8340 26,000.0 48 - 41,834.0 26,000.0 66 -
Velocita 32,180.0  20,000.0 56 - 32,180.0  20,000.0 56 -
Williams Communications Group 53,097.0  33,000.0 113 20 53,097.0  33,000.0 13 34
WorldCom 89,600.0 55,677.4 102 102 110,558.0  68,700.7 102 102
X0 Communications N. American Network  25,534.8  15,870.0 64 35 25,5348  15,870.0 64 35

Mexico

Alestra 5740.0  3,566.8 19 3 58400  3629.0 28 3
Bestel 6,0220  3,7421 22 4 6,0220  3,7421 26 4
Global Crossing (Mexico Crossing) 3,506.0 2,179.0 4 - 3,506.0 2,179.0 4 -
Marcatel 2,000.0 1,242.8 14 3 2,000.0 1,242.8 14 5

Notes: Terrestrial systems listed include those on which capacity may be leased in increments of at least 155 Mbps (one STM-1) as part of standard products
and service offerings. European systems include only cross-border European networks.

Source: TeleGeography research, Terrestrial Bandwidth 2002 © TeleGeography, Inc. 2002
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Figure 3. Major Terrestrial Networks: Length, Connectivity, and MANSs (continued)

2001 ' 2002

Route Route Cities Route Route Cities
Terrestrial System kms miles Connected MANSs kms miles Connected MANs
South America
Embratel 23,0000 14,2922 19 8 23,000.0 14,2922 19 8
Global Crossing (Trans Andean Crossing) 2,518.1 1,565.0 7 - 25953  1,613.0 7 -
Impsat 6,400.0  3,977.0 25 15 6,400.0  3,977.0 25 15
Intelig Telecomunicagdes Ltda. 15,000.0  9,321.0 102 10 15,000.0  9,321.0 123 10
Latin America Nautilus - - - - 5400.0  3,355.6 6 -
Silica Networks 4,300.0 2,672.0 13 - 4,300.0 2,672.0 13 -
Europe
360networks 20,100.0  12,490.1 30 - 20,100.0  12,490.1 30 -
BCE Teleglobe (GlobeSystem Europe) 14,2000 88239 27 - 23,000.0 14,292.2 27 -
Belgacom 11,300.0  7,021.8 9 - 15,300.0  9,507.4 13 5
BT Ignite 54,000.0 33,555.6 33 - 55,000.0 34,177.0 33 -
Cable & Wireless Europe 7,500.0  4,660.5 28 3 7,500.0  4,660.5 32 5
Carrier1 15,000.0 9,321.0 26 2 15,000.0 9,321.0 26 2
CECOM BV 2,0000 1,2428 9 - 2,500.0  1,5535 " -
COLT (EuroLAN) 14,0000  8,699.6 39 32 15,0000  9,321.0 39 32
Dynegy Europe Communications (DEC) 18,661.0  11,595.9 25 2 18,661.0  11,595.9 28 3
Energis 12,500.0 17,7615 62 10 12,500.0 7,761.5 62 15
Fibernet 13,400.0 8,326.8 92 16 13,400.0 8,326.8 92 17
France Telecom 20,000.0 12,428.0 32 - 20,000.0 12,428.0 44 6
Genuity - - 13 - - - 14 -
Global Crossing (Pan European Crossing) ~ 24,986.0 15,526.3 32 i 24,986.0 15,526.3 33 7
GlobalConnect A/S 1,900.0 1,180.7 4 4 1,900.0 1,180.7 5 4
Infigate 4,0980  2,546.5 8 - 4,0980  2,546.5 10 -
Interoute (i-21 network) 14,500.0  9,010.3 45 - 14,500.0  9,010.3 45 8
KPNQwest (EuroRings) 25,000.0 15,535.0 60 10 25,000.0 15,535.0 60 14
LambdaNet Communications 22,0000 13,670.8 100 7 22,000.0 13,670.8 104 10
LDCOM Networks 11,000.0  6,835.4 30 29 14,0000  8,699.6 30 29
Level 3 (Europe) 6,000.0 3,7284 9 9 6,000.0 3,7284 17 10
Metromedia Fiber Network - - 16 16 - - 16 16
Pangea Network 10,500.0  6,524.7 19 - 10,500.0  6,524.7 19 S
Song Networks Holding AB 12,706.0  7,8955 47 22 - - 47 22
Storm Telecommunications 9,500.0 5,903.3 20 12 - - 20 12
TDC Tele Danmark 6,000.0 3,728.4 17 - 9,500.0 5,903.3 21 -
Telia (Viking) 16,000.0 9,942.4 50 2 22,000.0 13,670.8 67 2
Tiscali International Network BV 12,000.0 7,456.8 37 6 14,000.0 8,699.6 58 A
Utfors 4,0000 24856 6 - 7,0000  4,349.8 7 6
Verizon 3,236.0 2,010.9 6 - 5,910.0 3,672.5 8 -
Versatel 3,500.0 2,174.9 45 4 4,000.0 2,485.6 49 45
Viatel (Circe) 10,400.0 6,462.6 39 - 10,400.0 6,462.6 39 -
Williams Communications Group 10,940.0 6,798.1 21 - 10,940.0 6,798.1 24 -
WorldCom (Ulysses) 16,260.0 10,104.0 75 44 16,260.0  10,104.0 75 44

~ Notes: Terrestrial systems hsted mclude thase on which capacrly may be feased in increments of at least 155 Mbps (one STM—ﬁ as part of standard products
. and service offermgs Eumpean systems mclnde only cross-border European networks. ,

Source TeleGeography research Terreszml Bandwidth 2002 @Teleﬁeography, !nc 2002
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Figure 1. International Circuit Usage Summary, 1996-2001
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International Circuit Usage by
U.S. Carriers

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). As of 2000, these three carriers accounted for
only 50.1 percent of total international bandwidth from the U.S. Nevertheless, the “Big
Three” statistics are still useful 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 international 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. Since 1996, the PSTN’s share of used capacity dropped from 83 to 18 percent.
During 2001, private line deployments grew by 34 percent, while public telephone line
capacity increased by a stately 8 percent.

Absolute Circuit Usage Relative Circuit Usage

100%

80%

60%

40%

20%

0%

1997 1998 1999 2000 2001 1996 1997 1998 1999 2000 2001

[destn P [ ]ide

Circuit Usage (Ghps)
IPL PSTN Idle Total Available Usage %
5.8 9.0 48 19.6 75.6%
9.4 10.9 79 28.3 72.0%
12.7 1.3 15.4 39.5 60.9%
21.9 13.5 1513 56.7 73.1%
57.8 16.1 50.2 124.1 59.6%
714 174 61.8 156.6 60.6%

_ © TeleGeography, Inc. 2002
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Figure 2. International Circuit Usage for Selected Routes, 1999-2001

Canada

Mexico

Hong Kong

Singapore

UK.

U.S. Carrier Circuit Usage (Gbps)
For Private  For Public Switched Total Circuits Idle Total
Lines Network In Use Circuits Available

Canada 1999 6.3 47 10.9 1.0 17.9
2000 13.7 4.8 18.5 26.8 45.3

2001 14.1 5.0 19.1 19.4 38.5

Mexico 1999 33 32 6.5 0.5 7.0
2000 57 4.1 8.9 14.8 24.6

2001 8.5 4.3 12.8 12.9 25.7

Hong Kong 1999 0.5 0.1 0.5 0.1 0.7
2000 0.6 0.1 0.7 0.1 0.8

2001 0.9 0.1 1.0 0.5 1.5

Japan 1999 25 0.4 29 1.8 47
2000 3.8 0.6 43 0.6 49

2001 48 0.6 5.3 2.0 14

Singapore 1999 0.5 0.0 0.5 0.1 0.6
2000 0.5 0.1 0.5 0.0 0.6

2001 0.8 0.1 0.9 0.1 1.1

United Kingdom 1999 7.0 0.9 19 22 10.1
2000 19.6 15 21.0 39 24.9

2001 27.2 1.6 28.7 11.8 40.5

0% 10%

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 Sprint for circuits originating in the continental U.S. as well as
Puerto Rico, Guam, and other U.S. territories. “Idle” circuits are owned by a carrier at year 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. 2002
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Figure 3. International Circuit Usage by Region, 1998-2001

U.S. Carrier Circuit Usage (Ghps)
For Private  For Public Switched Total Circuits Idle Total
Lines Network In Use Circuits Available
N. and C. America 1998 5.0 6.1 1.1 8.1 19.2
1999 9.6 8.0 77 15 25.1
2000 19.5 9.1 28.6 416 70.2
2001 226 9.5 322 323 64.5
South America 1998 0.5 0.5 1.0 0.4 1.4
1999 0.8 0.5 13 0.4 17
2000 1.8 0.6 2.4 0.5 29
2001 2.2 0.6 2.9 0.7 35
Caribbean 1998 0.1 0.4 0.5 0.1 0.7
1999 0.1 0.4 0.6 0.3 0.8
2000 0.2 0.5 0.6 0.3 0.9
2001 0.2 0.5 0.7 0.5 1.2
W. Europe 1998 44 2.2 6.6 3.4 10.0
1999 10.5 25 13.0 3.8 16.8
2000 244 34 278 6.2 34.1
2001 335 4.0 374 2141 58.6
E. Europe 1998 0.1 0.3 0.3 0.1 0.4
1999 0.1 0.3 0.4 0.1 0.5
2000 0.1 0.3 0.4 0.1 0.5
2001 0.0 0.3 0.4 0.1 0.4
Middle East 1998 0.1 0.2 0.3 0.1 0.4
1999 0.2 0.2 0.4 0.1 0.4
2000 0.2 0.2 0.4 0.1 0.4
2001 0.2 0.2 0.4 0.1 0.5
Africa 1998 0.1 0.2 0.2 0.0 0.3
1999 0.1 0.2 0.2 0.1 0.3
2000 0.1 0.2 0.3 0.1 0.3
2001 0.1 0.2 0.3 0.1 0.4
Asia 1998 2.0 1:2 32 2.9 6.1
1999 52 1.3 6.4 3.0 9.4
2000 9.3 1.6 10.9 1.2 12.0
2001 15.6 1.7 17.3 49 22.2
Oceania 1998 0.4 0.3 0.7 0.4 1.1
1999 1.4 0.2 1.6 0.1 1.7
2000 2.3 0.2 2.6 0.2 2.7
2001 29 0.3 3.2 2.0 53
Totals 1998 12.7 1.3 24.0 15.4 39.5
1999 219 135 41.5 15.3 56.7
2000 57.8 16.1 73.9 50.2 1241
2001 77.4 17.4 94.9 61.8 156.6

Notes: Data based on year-end FCC circuit status reports filed by AT&T, WorldCom, and Sprint for circuits originating in the continental U.S. as well as
Puerto Rico, Guam, and other U.S. territories. “Idle” circuits are owned by a carrier at year 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. 2002
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Figure 4. International Circuits of U.S. Carriers by Region, 1998-2001
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International Internet Backbones

The statistics and analysis presented on the following pages are excerpted from Global
Internet Geography 2003 and U.S. Internet Geography 2003 published in October
2002 and July 2002, respectively.

What is an Internet backbone? And when is it international? The questions are not as
straightforward as they might seem. International Internet backbones are private data
links which cross international political borders, run the Internet Protocol (IP), are
reachable from other parts of the Internet, and carry general Internet traffic: e-mail,
Web pages, and most of the other popular services which have come to define today’s
Internet. That means that international IP links devoted to just one type of traffic—
notably, Voice-over-IP (VolP)—are excluded from our definition of backbones on the
public Internet. If VoIP is excluded, though, then why publish international Internet
backbone data in a book on international telephony? The answer: because it just might
be important.

Despite a history stretching back more than 30 years, today’s Internet really began its
push toward ubiquity during the 1990s in a rapid transition from academic network to
commercial networks. What evolved was a decentralized infrastructure whose end-to-
end design made it possible for users to create new network applications without ask-
ing too many people’s permission.

Figure 1. Interregional Internet Bandwidth, 2002

1,655.1 Mbps

America

_ Notes: Flgure represents lmernet bandwidth connected across international bcrders Data as of mad-zwz .

Source: TeleGeography research Global IntsmetGeographym . . . @Ieleseugrabh‘y; Inc. 2002
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The resulting infrastructure took media services based on text and simple graphics and
turned them into the most widespread media platform since television. That ubiquity
only fueled its popularity, however, and soon people were stuffing two-way voice teleph-
ony, streaming video, and other bandwidth-intensive applications into the public
Internet. This convergence occurred not because the Internet’s then-infrastructure was
particularly well-suited to such services but because running them over the Internet
meant bringing together multiple services on a single platform. On networks, the
whole is always more than the sum of its parts.

The so-called “public Internet” is at a crossroads. How will it accommodate very dif-
ferent types of traffic inside the same networks? Some want to solve the problem by
bestowing Quality of Service (QoS) provisions upon IP so that networks can distinguish
between what needs to be delivered immediately and what needs to be delivered with
care. Some, pressed for time, prefer to forego fancy traffic engineering by throwing
more bandwidth at the problem, hoping to give every packet enough room to get to its
destination in style. Others are abandoning the public Internet altogether by building
distinct backbones for self-similar traffic generators, such as VolP. These private IP
networks—and most corporate networks—are excluded from our backbone research.

That sharpens the scope of what we mean by “Internet” backbones, but it doesn’t close
off their possibilities. There is increasing excitement over a “new public network” infra-
structure which meshes PSTN (public switched telephone network) and IP infrastructure
into the backbone of tomorrow’s public communications facilities. If the feverish activ-
ity taking place around the world can successfully achieve the economies of scale and
creative possibilities that interoperable communications services represent, these
backbones will have to come together to look like the Internet as many engineers have
always drawn it—a cloud.

Bandwidth, Not Traffic

The maps and statistics on the following pages show international Internet backbone
capacity, or bandwidth—not traffic. There are several reasons to keep track of inter-
national Internet bandwidth. One is to provide a rough metric for matching supply and
demand. Another, more compelling reason is that bandwidth take-up may provide a
clue to Internet traffic statistics, which are still in very short supply.

International Internet bandwidth is growing faster than international Internet traffic,
however. In the past few years, tremendous physical infrastructure builds began to
come on-line. Because raw bandwidth does not translate immediately into Internet
capacity, however—it must first be lit, sold, deployed, and integrated into data network
operations—the numbers showed what, to casual observers, appeared to be a mis-
match between physical capacity and Internet capacity.

All this new Internet capacity makes network bandwidth less useful as a proxy for traf-
fic, but it does provide important insights as to how traffic is routed. Historically, steep
intraregional bandwidth costs, a comparative lack of local content, and limited regional
coordination had caused the U.S. to become the Internet’s central switching office, even
for data flows within a region. In recent years, however, we have found that the Internet
was still U.S.-centric but that places like Western Europe and, to a lesser extent, east-
ern Asia were beginning to develop as secondary hubs (see Figure 1. Interregional
Internet Bandwidth, 2002).
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Figure 2. Major Interregional Internet Routes, 2002

U.S. & Canada

*Figure represents Internet bandwidth connected across in
i omesti itted. Data as of mid-2002
Source: TeleGeography research, Global Internet Geography 2003

Enormous differences still remain from country to country. The U.S.-centric pattern
wanes only with substantial and sustained infrastructure builds of the sort that has
swept Europe, rolled into Asia, announced itself in Latin America, and stalled in most
of Africa.

Methodology

The data depicted on the following pages—using different scales for different regions—
result from a TeleGeography, Inc., study completed in October 2002. The research
focused on the network topologies of over 300 IISPs operating international Internet
links—routers or switches directly connected across an international border over an
internal network. These links and their capacities were then tracked through over 300
cities in more than 180 countries. Each IISP’s network routes and capacities were
derived from a combination of public documents, confidential interviews, and com-
puter-based network analysis tools.

The study grouped specific switch and router locations according to Consolidated
Metropolitan Statistical Area, Census Metropolitan Area, or the equivalent. Only the
IP network was mapped, instead of the physical network infrastructure which runs
beneath it. In cases where [ISPs had provisioned relatively new dedicated IP capacity,
the study did not include the capacity unless it was believed to be operational and
available for public Internet traffic as of mid-2000 (i.e., bandwidth kept in reserve was
excluded). A final note: due to the complex and ever-changing nature of network archi-
tectures, omissions may have occurred. @=@
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Figure 3. Top 50 Interregional Internet Routes, 2002

City City Internet Bandwidth (Mbps)

1. London, UK. New York, U.S. 96,599
2. New York, U.S. Paris, France 25,502
3. Amsterdam, Netherlands New York, U.S. 22,489
4. London, UK. Washington, DC-Baltimore, U.S. 18,037
5. Copenhagen, Denmark New York, U.S. 11,819
6.  San Francisco, U.S. Tokyo, Japan 9,707
7. Frankfurt, Germany New York, U.S. 7,970
8. Miami, U.S. Séo Paulo, Brazil 5,523
9. SanFrancisco, U.S. Taipei, Taiwan 5,474
10.  Seattle, U.S. Tokyo, Japan 4,815
11.  Los Angeles, U.S. Tokyo, Japan 4,605
12 Los Angeles, U.S. Sydney, Australia 4,039
13.  Amsterdam, Netherlands Washington, DC-Baltimore, U.S. 3,887
14.  Buenos Aires, Argentina Miami, U.S. 3,086
15.  Paris, France Washington, DC-Baltimore, U.S. 2,953
16.  Hong Kong, Hong Kong San Francisco, U.S. 2,734
17.  San Francisco, U.S. Seoul, Korea, Rep. 2,718
18.  Madrid, Spain Miami, U.S. 2,655
19.  Frankfurt, Germany Washington, DC-Baltimore, U.S. 2,643
20.  New York, U.S. Oslo, Norway 2,488
21.  Hong Kong, Hong Kong Los Angeles, U.S. 2,354
22.  San Francisco, U.S. Sydney, Australia 2,254
23.  New York, U.S. Stockholm, Sweden 2,021
24.  San Francisco, U.S. Singapore, Singapore 1,633
25.  Miami, U.S. Rio de Janeiro, Brazil 1,401
26.  Beijing, China Seattle, U.S. 1,348
27.  Amsterdam, Netherlands Chicago, U.S. 1,244
28.  San Francisco, U.S. Shanghai, China 977
29.  Dallas-Fort Worth, U.S. Mexico City, Mexico 934
30 New York, U.S. Ziirich, Switzerland 932
- Beijing, China San Francisco, U.S. 932
32.  Miami, U.S. Santiago, Chile 826
33.  Geneva, Switzerland New York, U.S. 811
34.  Guangzhou, China San Francisco, U.S. 798
35.  Lima, Peru Miami, U.S. 797
36.  Los Angeles, U.S. Shanghai, China 77
37.  Auckland, New Zealand Los Angeles, U.S. 775
38.  New York, U.S. Tel Aviv, Israel 709
39.  Houston, U.S. Mexico City, Mexico 667
40.  Mexico City, Mexico Miami, U.S. 660
41.  Los Angeles, U.S. Mexico City, Mexico 654
42.  Guatemala City, Guatemala Miami, U.S. 650
43 Milan, Italy New York, U.S. 622
- Lisbon, Portugal Miami, U.S. 622

- Miami, U.S. Milan, Italy 622

- Miami, U.S. Palermo, Italy 622

- New York, U.S. Palermo, Italy 622

- Guangzhou, China Seattle, U.S. 622

- Nagoya, Japan San Francisco, U.S. 622

- Atlanta, U.S. Monterrey, Mexico 622

Notes: Figures represent Internet bandwidth connected across international borders to Consolidated Metropolitan Statistical Areas or equivalents

as of mid-2002. Intraregional and domestic routes are omitted.

Source: TeleGeography re §earch, Global Internet Geography 2003
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Figure 4. Top 50 Interregional Internet Hub Cities, 2002

INTERNET BACKBONES

'

Rank City. Country Internet Bandwidth (Mbps)
1. New York us. 179,278
2. London UK. 115,619
3. San Francisco U.S. 30,198
4. Paris France 29,083
5. Washington, DC-Baltimore U.S. 28,653
6. Amsterdam Netherlands 27,656
7. Miami us. 20,163
8.  Tokyo Japan 19,300
9. Los Angeles u.s. 15,561

10.  Copenhagen Denmark 11,819
11.  Frankfurt Germany 10,690
12.  Seattle u.s. 6,876
13.  Sydney Australia 6,738
14.  Sao Paulo Brazil 6,630
15.  Hong Kong Hong Kong 5,764
16.  Taipei Taiwan 5,645
17. Mexico City Mexico 3,827
18.  Buenos Aires Argentina 3,621
19.  Seoul Korea, Rep. 3,387
20. Beijing China 2,685
21.  Madrid Spain 2,658
22.  Oslo Norway 2,495
23.  Stockholm Sweden 2,023
24, Singapore Singapore 2,006
25.  Shanghai China 1,754
26.  Rio de Janeiro Brazil 1,592
27.  Sacramento u.s. 1,533
28.  Monterrey Mexico 1,442
29.  Guangzhou China 1,420
30. Palermo Italy 1,385
31.  Milan Italy 1,350
32.  Chicago u.s. 1,334
33.  Tel Aviv Israel 1,236
34.  Dallas-Fort Worth u.s. 1,148
35. Santiago Chile 1,139
36. Auckland New Zealand 1,130
37.  Houston us. 1,022
38.  Ziirich Switzerland 932
39.  Perth Australia 930
40. Lima Peru 865
41.  Geneva Switzerland 813
42.  San Antonio u.s. 775
43.  Cairo Egypt 722
44.  Atlanta u.s. 676
45.  Moscow Russia 671
46.  Guatemala City Guatemala 654
47.  Lisbon Portugal 645
48.  Nagoya Japan 622
49.  Osaka Japan 620
50. Caracas Venezuela 598

_ Notes Fi gures represent lnternet bandWldth connected across mtematmnal bardars fmm Cunsohdated Matmpohtan Statlstncai Areas or equxva-

~ lents. Data as of

-2002. Intraregional and domestic routes are omitted.

Source Telaseogfapby research, Global !ntemet G‘eagrapfzyzm .
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Figure 5. Top 100 U.S. Internet Routes, 2002

Rank Route

Internet Bandwidth (Gbps)

New York—Washington, DC-Baltimore

137.4

2. Los Angeles—San Francisco 129.9

3. Sacramento—San Francisco 124.9

4. Atlanta—Washington, DC-Baltimore i

5. Chicago—New York 110.3

6. Dallas-Fort Worth—Los Angeles 72.9

7. Philadelphia—Washington, DC-Baltimore 68.9

8. San Francisco—Seattle 68.3

9. Dallas-Fort Worth—Houston 67.9
10. Portland, OR—Seattle 64.9
11.  Chicago—Washington, DC-Baltimore 63.9
12. New York—Philadelphia 60.7
13.  Boston—New York 57.9
14.  Atlanta—Dallas-Fort Worth 56.0
15.  Atlanta—Houston 53.5
16.  Chicago—Denver 47.8
17.  Los Angeles—San Diego 45.9
18.  Chicago—Kansas City 45.7
19.  Chicago—Sacramento 44.8
20. Los Angeles—Sacramento 43.5
21, San Francisco—Washington, DC-Baltimore 42.2
22.  Atlanta—Miami 41.1
23. Denver—San Francisco 37.1

- Chicago—Dallas-Fort Worth 3.1
25. Dallas-Fort Worth—Kansas City 36.2
26. Atlanta—Orlando 34.7
27.  Chicago—San Francisco 34.4
28. Dallas-Fort Worth—Denver 31.3
29. Atlanta—Chicago 29.7
30. Chicago—Seattle 28.2
31.  Chicago—Indianapolis 218
32. Denver—Kansas City 27.4
33.  Orlando—Tampa-St. Petersburg 213
34. Kansas City—San Francisco 25,5
35. Boston—Chicago 23.2
36. Chicago—Minneapolis-St. Paul 22.6
37. Houston—Los Angeles 225
38. New York—San Francisco 222
39. Jacksonville—Orlando 21.8
40.  Atlanta—Jacksonville 21.4
41.  Chicago—Philadelphia 20.7
42.  Los Angeles—Phoenix 20.6
43.  Jacksonville—Miami 20.2
44.  Houston—Tampa-St. Petersburg 20.1

- Chicago—Cleveland 20.1
46. Miami—Tampa-St. Petersburg 20.0
47. Denver—Sacramento 19.9

- Atlanta—New York 19.9
49.  Dallas-Fort Worth—Washington, DC-Baltimore 19.6

Chicago—St. Louis

esem Internet bandwidth connenung COnsulsdated Metropolitan Stat:sncal reas o

‘. of May 2002, tntractty routes are omitted. 4
Source; TeleGeography research, U.S. Internet Geographyzow
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Figure 7. Major International Internet Routes in Asia, 2002
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REFERENCE

National Telecommunications Indicators (A-K)

| GDP 2001 Population 2001 Main Lines  Lines Per Cellular Users International Internet Hosts

| Countries (USS billions) (millions) 2001 (thous.) 100 people 2001 (thous.)  Carriers 2001 2001 (thous.)
| Albania 4.1 34 197.5 5.7 350 1 <1
Algeria 53.0 30.9 1,880.0 6.1 100 1 <1
Andorra n.a. 0.1 35.0 52.2 24 1 3
Argentina 268.8 315 8,108.0 21.6 6,975 66 465
Armenia 2.0 3.8 529.3 13.9 25 1 2
| Australia (a) 368.6 194 10,060.0 51.9 11,169 75 2,289
Austria 188.7 8.1 3,810.0 46.9 6,566 65 326
| Azerbaijan 5.7 8.1 865.5 10.7 620 1 1
| Bahamas 4.8. 0.3 1233 40.1 61 1 <1
Bahrain 1.8. 0.7 173.9 24.3 300 1 2
Bangladesh 46.7 1334 514.0 0.4 520 1 <1
Barbados 26 0.3 1238 46.2 29 1 <1
Belarus 12.1 10.0 2,857.9 28.7 138 1 3
Belgium 221.6 10.3 5,074.0 49.4 7,690 50 352
Bolivia 8.0 8.5 514.8 6 744 / 2
Botswana (a) 5.1 1.6 150.3 9.3 278 1 1
Brazil 502.5 172.6 37,4308 21.7 28,746 4 1,645
Bulgaria 127 8.1 29139 35.9 1,550 1 27
Canada 677.2 31.0 20,319.3 65.5 9,924 96 2,890
Cayman Islands n.a. 0.4 n.a. n.a. n.a. 1 n.a.
Chile 63.5 15.4 3,703.3 24.1 5,272 34 123
China 1,159.0 1,271.9 179,034.0 14.1 144,812 3 89
Colombia 83.4 43.0 7,300.0 17 3,265 3 57
Costa Rica 16.2 3.9 945.0 24.3 3N 1 9
Cote d'lvoire 10.4 16.4 293.6 1.8 729 1 3
Croatia 19.8 4.4 1,700.0 38.8 1,755 1 22
Cuba n.a. 11.2 572.6 5.1 8 1 1
Cyprus 8.7 0.8 435.0 57.2 314 1 2
| Czech Republic 56.4 10.3 3,846.0 315 6,769 15 216
Denmark 162.8 5.4 3,882.0 72.6 3,954 45 561
Dominican Republic 21.2 8.5 955.1 1.2 1,270 5 42
Ecuador 18.0 129 1,335.8 10.4 859 3 3
Egypt 97.5 65.2 6,650.0 10.2 2,794 1 2
Estonia 5,3 14 503.6 37.2 651 15 51
Finland 122.0 5.2 2,845.0 54.8 4,044 32 887
France 1,302.8 59.2 34,032.9 51.5 35,922 130 789
Georgia 30 5.0 867.6 17.3 295 2 2
Germany 1,873.9 82.2 52,280.0 63.6 56,245 135 2,426
Ghana 53 19.7 242.1 152 194 2 <l
Greece 116.3 10.6 5,607.7 53 7,962 15 143
Guatemala 20.6 1.7 756.0 6.5 1,134 15 [
Guyana 0.7 0.8 79.9 10.4 75 1 <1
Hong Kong (a) 162.6. 6.9 3,897.6 56.7 5,776 235 388
Hungary 52.4 10.2 3,730.0 36.6 4,968 1 168
India (a) 4716 1,033.4 34,7321 34 6,431 4 83
Indonesia 1453 213.6 7,949.3 37 5,303 1 46
Iran 1189 64.7 10,346.8 16.0 1,725 1 2
Ireland (a) (b) 101.2 38 1,860.0 485 2,800 45 128
Israel 1104 6.4 3,100.0 48.7 5,260 3 144
| laly 1,090.9 57,1 27,303.0 47.3 48,698 120 680
Jamaica 18 21 512.6 19.2 700 1 1
Japan (a) 4,245.2 127.1 76,000.0 59.8 74,819 150 7,118
Jordan 8.8 5.0 660.0 13.1 746 1 2

'

 Source: TeleBeography research, ITU, and World Bank
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REFERENCE

International Telephone Traffic (A-K)

Outgoing Minutes (millions) Incoming Minutes (millions) Traffic Balance

2000 2001 % Change 2000 2001 % Change 2000 2001 Countries
64.9 65.4 0.7% 178.6 317.0 71.5% 1137 251.6 Albania
151.8 207.1 36.4% n.a. n.a. n.a. n.a. “n.a. Algeria
55.9 63.2 13.0% n.a. 48.1 n.a. n.a. -15.1 Andorra
432.1 455.9 5.5% n.a. n.a. n.a. n.a. n.a. Argentina
31.4 34.6 10.2% n.a. n.a. n.a. n.a. n.a. Armenia
2,650.0 3,030.0 14.3% n.a. n.a. n.a. n.a. n.a. Australia (a)
1,410.0 1,480.0 5.0% n.a. n.a. n.a. n.a. n.a. Austria
28.1 29.6 5.5% 59.7 n.a. n.a. 31.6 n.a. Azerbaijan
67.3 725 1.8% 111.8 116.9 4.6% 445 444 Bahamas
139.5 170.1 21.9% 125.6 182.6 45.3% 13.9 12.5 Bahrain
49.6 47.1 -3.8% n.a. n.a. n.a. n.a. n.a. Bangladesh
32.1 31.6 17.1% n.a. n.a. n.a. n.a. n.a. Barbados
178.5 209.9 17.6% n.a. n.a. n.a. n.a. n.a. Belarus
1,835.0 2,155.0 17.4% n.a. n.a. n.a. n.a. n.a. Belgium
27,2 31.6 16.4% 80.8 n.a. n.a. 53.6 n.a. Bolivia
42.0 59.0 40.5% n.a. 41.2 n.a. n.a. 17.8 Botswana (a)
692.7 772.2 11.5% 1,212.4 n.a. n.a. 519.8 n.a. Brazil
110.0 125.0 13.6% 211.0 220.0 4.3% 101.0 95.0 Bulgaria
7,224.0 7,915.0 9.6% n.a. n.a. n.a. n.a. n.a. Canada
51.0 51.0 0.0% 21.3 n.a. n.a. -23.7 n.a. Cayman Islands
261.4 281.2 1.6% n.a. n.a. n.a. n.a. n.a. Chile
2,240.0 2,600.0 16.1% 3,500.0  4,270.0 22.0% 1,260.0 1,670.0 China
312.0 363.4 16.5% n.a. n.a. n.a. n.a. n.a. Colombia
99.6 131.4 32.0% 137.8 165.5 20.1% 38.2 34.1 Costa Rica
74.0 60.3 -18.4% n.a. n.a. n.a. n.a. n.a. Cate d'lvoire
2223 244.5 10.0% 512.0 n.a. n.a. 289.6 n.a. Croatia
20.6 22.4 9.1% 284.4 258.0 -9.3% 263.8 235.5 Cuba
192.6 216.5 12.4% 159.7 164.3 2.9% -32.9 -52.2 Cyprus
359.9 424.4 17.9% n.a. n.a. n.a. n.a. n.a. Czech Republic
905.0 995.0 9.9% n.a. n.a. n.a. n.a. n.a. Denmark
211.7 227.4 1.4% 1,340.0 1,7146 28.0% 1,128.3 1,487.2 Dominican Republic
55.5 61.1 10.1% n.a. n.a. n.a. n.a. n.a. Ecuador
183.1 192.3 5.0% 620.6 n.a. n.a. 4315 n.a. Egypt
75.5 74.6 -1.2% n.a. 91.9 n.a. n.a. 1i/:3 Estonia
468.0 485.0 3.6% n.a. n.a. n.a. n.a. n.a. Finland
6,500.0 7,605.0 17.0% n.a. n.a. n.a. n.a. n.a. France
45.6 64.2 40.8% 376 n.a. n.a. -8.0 n.a. Georgia
9,570.0  10,320.0 1.8% n.a. n.a. n.a. n.a. Germany
421 46.7 11.1% 166.4 139.3 124.3 925 Ghana
793.2 1,020.0 28.6% 889.8 891.0 96.6 -129.0 Greece
125.9 156.2 24.1% 295.9 536.8 170.0 380.6 Guatemala
15.0 19.4 29.2% 52.3 69.6 37.2 50.2 Guyana
3,074.9 3,481.3 13.4% 1,858.0 11,9423 -1,216.8 -1,545.0 Hong Kong (a)
349.2 326.8 -6.4% n.a. n.a. n.a. n.a. Hungary
527.1 586.4 11.3% 2,161.4  2,533.6 1,634.3 1,947.2 India (a)
3155 316.2 0.2% 345.8 365.9 30.3 49.7 Indonesia
176.8 179.1 1.3% 216.8 173.1 40.0 -6.0 Iran
1,250.0 1,535.0 22.8% n.a. n.a. ' n.a. n.a. Ireland (a) (b)
1,022.4 1,120.0 9.5% 661.0 728.0 -361.4 -392.0 Israel
4,160.0 4:805.0 15.5% n.a. n.a. n.a. n.a. Italy
73.9 95.6 29.5% 328.5 4138 254.6 318.2 Jamaica
2,575.0 2,750.0 6.8% n.a. n.a. n.a. n.a. Japan (a)
170.6 185.3 8.6% 214.1 217.0 435 37 Jordan
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REFERENCE

National Telecommunications Indicators (K-Z)

Population 2001 Main Lines

Lines Per

International

GDP 2001 Cellular Users Internet Hosts
Countries (USS$ hillions) (millions) 2001 (thous.) 100 people 2001 (thous.)  Carriers 2001 2001 (thous.)
Kazakhstan 226 148 1,834.2 12.4 582 3 1
Kenya 104 307 313.1 1 500 1 3
Korea, Rep. 4222 476 22,7247 471 29,046 60 440
Kyrgyzstan s 5.0 376.1 16 27 1 5
Latvia 15 2.3 724.8 31 657 1 25
Lesotho 0.8 2.1 22.2 1.1 33 1 <1
Lithuania 11.8 35 1,151.7 33 932 1 35
Luxembourg 19.8 0.4 350.0 78.8 432 1" 14
Macau 6.2 0.4 176.4 39.4 195 1 <1
Macedonia 34 2.0 538.5 26.4 223 1 3
Malaysia (a) 87.5 238 4,738.0 19.9 7,128 16 74
Malta 36 0.4 207.7 53 139 1 9
Mauritius 45 12 306.8 25.6 300 1 3
| Mexico 617.8 99.4 13,773.0 13.9 21,751 21 918
| Moldova 15 43 676.1 15.8 210 1 2
Morocco 337 29.2 1,191.3 4.1 4,772 1 2
Namibia 3.2 1.8 174 6.6 100 1 5
Netherlands 375.0 16.0 10,000.0 62.4 11,900 95 2,632
New Zealand (a) 483 38 1,833.6 47.6 2417 30 408
| Norway 165.5 45 3,262.0 72.2 3,731 70 305
| Oman (b) n.a. 25 2353 9.6 325 1 5
| Pakistan (a) (b) 59.6 141.5 3,400.0 24 800 1 1
Palestinian Territory (b) 4.0 31 256.9 8.3 300 1 n.a.
Panama 10.2 29 430.0 14.8 600 1 8
Paraguay 6.9 5.6 288.8 5.1 1,150 1 3
Philippines (a) 714 77.0 3,100.0 4 10,568 11 31
Poland 174.6 38.7 11,400.0 29.5 10,050 1 490
Portugal 108.5 10.2 4,397.4 43 1,978 32 247
Qatar 14.5. 0.6 167.4 28 179 1 <1
Russia (b) 310.0 144.8. 35,700.0 247 5,560 30 354
Saudi Arabia 173.3 21.4 3,232.9 15.1 2,529 1 1
Serbia & Montenegro 10.9 10.6 2,4439 23 1,998 1 16
Singapore (a) 923 4.1 1,947.5 475 2,992 93 198
Slovak Republic 20.5 5.4 1,556.3 28.8 2,147 1 73
South Africa (a) 113.3 43.2 4,969.0 11.5 9,197 1 238
Spain (d) 571.5 39.5 17,421.0 44.1 26,494 85 539
Sri Lanka 16.3 19.6 828.0 4.2 720 1 2
Sudan (b) 12.6 317 453.0 1.4 105 1 .a.
Swatziland (a) 13 1.1 32.0 3 66 1
Sweden 210.1 8.9 6,585.0 74 7,042 120
Switzerland 247.4 7.2 5,183.0 719 5,226 60
Syria 17.9 16.6 1,807.6 10.9 200 1
Taiwan n.a. 224. 12,846.9 57.34 21,633 29
Tajikistan (b) 13| 6.2 223.0 36 2 1
Thailand (c) 114.8 61.2 5,973.5 9.8 7,550 1
Trinidad & Tobago (a) 8.4 1.3 311.8 238 225 1
Turkey (b) 147.6 66.2 18,900.9 285 20,000 1
Turkmenistan (b) 6.0 5.3 387.6 1.3 10 1
Ukraine (b) 37.6 49.1 10,669.6 21.7 2,225 2
United Arab Emirates n.a. 3.0 1,052.9 35.4 1,909 1
United Kingdom (a) (d)  1,406.3 59.9 35,326.0 59 47,026 500
United States 10,171.4 284.0 190,000.0 66.9 127,000 1,800
| Uruguay 18.4 3.4 950.9 28.3 520 13
| Uzbekistan (b) 1.3 25.1 1,663.0 6.6 63 1

i

Source: TeleGeography research, ITU, and World Bank
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REFERENCE

International Telephone Traffic (K-2)

Outgoing Minutes (millions) Incoming Minutes (millions) Traffic Balance ;
2000 2001 %Change 2000 2001 % Change 2000 __ 2001 Countries |
105.4 118.6 12.5% 183.1 206.9 13.0% 71.8 88.4 Kazakhstan |

21.0 242 15.2% 57.2 n.a. n.a. 36.2 “n.a. Kenya
1,063.0 1,120.0 5.4% n.a. n.a. n.a. n.a. n.a. Korea, Rep.
23.1 235 1.7% 36.4 42.3 16.2% 13.3 18.8 Kyrgyzstan

\ 54.8 64.7 18.0% 90.1 105.3 16.9% 35.3 40.6 Latvia
. | 21.6 215 -0.5% n.a. n.a. n.a. n.a. n.a. Lesotho
. 54.6 58.1 6.4% n.a. n.a. n.a. n.a. n.a. Lithuania
381.0 394.6 3.6% n.a. n.a. n.a. n.a. n.a. Luxembourg
152.1 156.5 2.9% 103.2 119 8.5% -48.9 -44.6 Macau
73.2 66.3 -9.5% 166.4 197.2 18.5% 93.2 131.0 Macedonia
840.0 845.0 0.6% 765.0 810.0 5.9% -75.0 -35.0 Malaysia (a)
43.0 45.6 5.8% 56.5 65.5 16.0% 134 19.9 Malta
35.1 35.6 1.5% 49.0 56.2 14.8% 139 20.6 Mauritius
1,981.0 2,082.0 5.1% 5896.0  5,100.0 -13.5% 3,915.0 3,018.0 Mexico
50.8 52.3 3.0% 120.8 161.8 33.9% 70.1 109.6 Moldova
245.0 269.5 10.0% n.a. n.a. n.a. n.a. n.a. Morocco
60.2 64.8 1.8% 50.7 46.2 -8.9% -9.5 -18.7 Namibia
2,830.0 3,225.0 14.0% n.a. n.a. n.a. n.a. n.a. Netherlands
950.0 965.0 1.6% n.a. n.a. n.a. n.a. n.a. New Zealand (a)
737.0 796.0 8.0% n.a. n.a. n.a. n.a. n.a. Norway
116.8 159.3 36.4% n.a. 108.0 n.a. n.a. -51.3 Oman (b)
98.6 110.0 11.5% 896.1 1,165.1 30.0% 797.4 1,055.2 Pakistan (a) (b)
45.6 453 -0.8% 37.2 479 28.7% - -84 2.6 Palestinian Territory (b)
51.9 45.3 -12.8% i by 119.9 1.4% 59.7 74.6 Panama
33.3 35.3 5.9% 71.6 75.8 5.8% 38.4 40.6 Paraguay
327.0 449.0 37.3% 1,9776 23327 18.0% 1,650.6 1,883.7 Philippines (a)
675.8 7299 8.0% n.a. n.a. n.a. n.a. n.a. Poland
720.0 900.0 25.0% n.a. n.a. n.a. n.a. n.a. Portugal
143.0 171.6 20.0% 95.5 1135 18.8% -41.5 -58.2 Qatar
944.0 1,081.6 14.6% n.a. 869.3 n.a. n.a. -212.3 Russia (b)
1,194.9 1,516.6 26.9% n.a. 705.5 n.a. n.a. -811.2 Saudi Arabia
286.9 275.5 -4.0% n.a. 582.2 n.a. n.a. 306.7 Serbia & Montenegro
1,515.0 1,870.7 23.5% n.a. n.a. n.a. n.a. n.a. Singapore (a)
162.7 176.3 8.4% 233.1 n.a. n.a. 70.4 n.a. Slovak Republic
494.6 510.7 3.3% 700.0 736.0 5.1% 205.4 225.3 South Africa (a)
3,215.0 4,275.0 33.0% n.a. n.a. n.a. n.a. n.a. Spain (d)
42.0 54.0 28.6% 157.0 180.0 14.6% 115.0 126.0 Sri Lanka
31.8 36.1 13.4% 155.7 n.a. n.a. 123.9 n.a. Sudan (b)
25.1 26.3 4.9% 225 n.a. n.a. -2.6 n.a. Swaziland (a)
1,550.0 1,710.0 10.3% n.a. n.a. n.a. n.a. n.a. Sweden
2,780.0 3,230.0 16.2% n.a. n.a. n.a. n.a. n.a. Switzerland
140.0 150.0 1.1% 286.0 325.8 13.9% 146.0 175.8 Syria
1,160.0 1,522.2 31.2% n.a. n.a. n.a. n.a. n.a. Taiwan

6.8 8.6 26.6% 18.5 n.a. n.a. 1.7 n.a. Tajikistan (b)

355.2 371.1 6.3% 426.6 555.0 30.1% 714 177.4 Thailand (c) |

80.5 80.9 0.4% 167.7 189.2 12.8% 87.2 108.4 Trinidad & Tobago (a) |
731.8 675.0 -1.8% 1,240.0 1,100.0 -11.3% 508.2 425.0 Turkey (b)
15.7 19.3 22.6% 1.3 n.a. n.a. -4.5 n.a. Turkmenistan (b)
363.0 388.0 6.9% 269.5 n.a. n.a. -93.4 n.a. Ukraine (b)
1,123.6 1,395.9 24.2% n.a. n.a. n.a. n.a. n.a. United Arab Emirates
12,2427  12,730.0 4.0% 74632  17,664.8 2.1% -4,779.5 -5,065.2  United Kingdom (a) (d)
37,5948 37,2724 -0.9% 13,010.7  13,400.0 3.0% -24,584.1 -23,872.4 United States
78.0 78.0 0.1% 110.9 127.8 15.2% 33.0 49.8 Uruguay
71.4 58.3 -18.3% 54.3 n.a. n.a. -17.0 n.a. Uzbekistan (b)

hed traffic. VoIP call volumes are exclu
for Australia, New Zealand, and Pa 5
ountry table for details)
e country tabla for detanlsi

etails.)

June30,

b. Traffic data exclude some carriers or routes. (Se
e c. 2000 and ;2001 traffic data notdu'ecﬂy comparabl
Data mcluda some refile traffic. (See couniry ab

leGeography, Inc. 2002

© TELEGEOGRAPHY, INC. 2002 TELEGEOGRAPHY 2003 283



REFERENCE

International Dialing Codes, by Country

Afghanistan .............. 93
Albania ................ 355
T T T e e e A 4
AIGAIRA . .o o oo idotend 213
AIGIBIS. s ok 21
American Samoa ........ 684
Andorra ................ 376
ANgola; s s 244
BEAROAE o & o ayreis 2
Angadlad o 1-264
Antigua & Barbuda ... .. 1-268
Argentina . ............... 54
Buenos Aires .......... 1
Amenia .. ... et 374
b 1231 1) e S SR 1
ARURRL 10000 o oo 20 297
Ascension Island ........ 247
Australia ................ 61
Melbourne ............ 3
Sydney . s bl 2
Australian Territories . . ... 672
Austria .................. 43
NIENNE w0 e s 1
Azerbaijan ............. 994
Bakilh S hrs s s e 12
Bahamas ............. 1-242
Bahrain .. - oni e 973
Bangladesh ............. 880
DITRka b e s il 2
Barbados ............. 1-246
Belatis' ... . ..ccuvsios 375
Minske oovre aneae sn 172
Balgitm ..o uiminns e o 32
Brussels =oiei e anin 2
BON28) .09, ds b i) 501
Belmopan s« caneines 8
Banint. Sl e § =l 229
Bermuda.............. 1-441
BNGEANG =0, R oty P55 975
BoliWia .. .. veriennca o 591
lissP azae Sor it vt 2
Bosnia-Herzegovina . . . ... 387
Sarajevo ............. 71
BOSWENGA ..o dalhs o s 267
Brazil ol ot ro o ool 55
Brasilig: oo s o vl 61
Rio de Janeiro ........ 21
SaoPaule. ... .. v 1
British Indian
OceanTerr. ............ 246

British Virgin Islands ...1-284

5 111 s A 673
Bandar Seri Begawan .. .2
Bulgaria ................ 359
SOIEN S s oo i 2
BurkinaFaso ............ 226
BRI S font o b s 257
Cambodia .............. 855
Cameroon .............. 237
Canada: 5o iiir e 1
Montreal ......... 514/450
LS AR S G e 613
TOrONTDNL I 416/647
Vancouver ....... 604/778
CapeVerde ............. 238
Caymanlislands ........ 1-345
Central African Republic . .236
Banguis o il an e 61
Chian .5 S i v 2 235
[ 1], L e Rl BN 56
Santiago sicooesas s on 2
China, People’s Republic of 86
Beljingl .ok 10
Guangzhou ........... 20
Shanghal e s o 21
Colomibia).. oo ctisiand b7
BoGOta i haitaes o s 1
Cocos Islands; Norfolk &
Christmas Islands . . ... .. 672
Comoros................ 269
Congo, Dem. Rep. of ...... 243
Kinshasalst el oo 12
Congo, Republicof ....... 242
Brazzaville ...... 81/82/83
Cook Islands ............ 682
GostaRica ...c....nvvess 506
Cote d’lvoire ............ 225
Croatial . simer s e 385
ZAGIBY | wseeiovies v e o 1
BUBR . . v s s e 53
HAVANE Lo Lo v o iSmna f
CYPIUS: (ol vnicviinins s 357
NI COSIa e Mty il 2
Czech Republic . ......... 420
Praguei e g o8 s 2
DOHMATK .. coivias i e eioe & 45
Diibouti! ciin e s o i o 253
Dominica s vas oo ens 1-767

Dominican Republic . . ..1-809

\EastTimor .............. 670
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EcuBdor . viviiea sssoannn 593
[0 C1T( TR i SO 2
e 20
(62111 A S Rt 2
El Salvador ............. 503
Equatorial Guinea . ....... 240
Entraa 1.0, 0t 291
ESTONIR - :oi: - 000 e st 372
Pl AL Sy 2
Ethiopia . is eve vcsmanis 251
Addis Ababa .......... 1
Falkland Islands . . ....... 500
Faroe Islands ........... 298
T Somitien o i pe o s, 679
Finland ... ..o cosaade .2 358
HBISITKI ot siaaims o 9
FEANCO e ot i o vt 33
Paris: gt daaess 1
Marseille ........... 491
French Antilles .......... 596
French Guiana........... 594
French Polynesia ........ 689
BABON (s : 2 o v s s 241
GRMBIG . -7 o e bt 220
Goorgia ... ovsdrmnie 995
11 73 (N R O 32
Germany :.....ocovsvases 49
Berlini ..y porantel a0y 30
BONIN s v s imstieiosimng 228
Erankfurt . ..c.onoede o 69
MURICHT . cailemsalaiig o s 89
GRANG = o srii At e A 233
ACCER Bl et oo 21
GIDIARAT 30 ot o 350
Greece .................. 30
ATHENS] cova v mans e 1
Greenland .............. 299
Grenada .............. 1-473
Guadeloupe ............. 590
GUAM L 1-671
Guatemala .............. 502
GUINBAY o et et 224
Guinea-Bissau .......... 245
GUYBIBL: ; = oo sl 592
Georgetown ........... 2
Haiti e 509
Honduras ............... 504
HonglKong . ... o.un vt 852
HOnGary: ...cowomtem vaisie i 36
Btidapest ... oo 1

lealand oo e 354
[[7: [T 1 ol R S 91
MEmDAI ;. ;5o st s 22
Calential s et 33
New Delhi ........... "
Indonesia ............... 62
Jakarta . ..oseniiaa 21
Inmarsat
SHECHAl . e o 870
East Atlantic ......... 871
PaCHiCieha. ri s 872
Indign. -« s wam e sn e 873
West Atlantic ........ 874
International Freephone ..800
7T W L T R S 98
oD o i va s 21
[ o e e TR 964
Baghdad . .ihssisss 1
Ireland ................. 353
Dublia s, c ot s & oy siem 1
Istael . o b 972
Jerusalem ..-s.ane. .o 2
TEIAYN | oo iict enindinin o 3
Haly wonas Co sl 39
ROMe. .o e e 06
Milaniter, ', ot oo 02
Jamaica .............. 1-876
AT I, S T e N 81
OSAKE % oo rars sl 6
Hokyor alad = a0 3
JOTdan o e e 962
AN (1 eveianiniis o olse o 6
Kazakhstan ............... 7
LUITIE 3 e on W WE A v e 3272
Kenyai oo et 254
NaiEob b el N e 2
KitiBaties. o oo s 00 686
Korea, Dem. Rep. of ...... 850
Pyongyang ............ 2
Korea, Republicof ........ 82
SOOI e e 2
Kowait e 965
Kyrgyzstan . ............. 996
Bishkak il serait 312
| FTTT T O S R s S S 856
21T TR R 37
Ritas e p et bt g ol 2
Lebanon . ...q.ovaiees s 961
BRItlt: o r oWy rid et 1
Lesothows .. o o 0 266
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Liheria . - e et 231
Lihyai. oo s it el 218
Tripoli’ <o oo il 21
Liechtenstein ........... 423
Lithuania ............... 370
NiIRIGS: &S IR et et 2
Luxembourg ............ 352
Magail ' . bt 853
Macedonia ............. 389
SKODTBS s 91
Madagascar ............ 261
Malawi'', . .cooo s 265
Malaysia ... i iieasnsi 60
Kuala Lumpur .......... 3
Maldives: ... . - ipqd 960
L S 223
| E7 L T e S MR B U 356
Marshall Islands ........ 692
Martinique . ............. 596
Mauritania.............. 222
Mauritius ............... 230
Mayotte ................ 269
Mexico ................. 52
Guadalajara .......... 33
MaexicoGityi e 2o 55
Monterrey ............ 81
Micronesia ............. 691
Moldova................ 373
ERiSIMatr: s i h e e 41
MONABO: o o i s e 3717
Mongolia ............... 976
Ulaanbaatar ........... 1
Montserrat ............ 1-664
Morocco ............... 212
Casablantca s o on 2
Rabats Rl oni 2o o d
Mozambique ............ 258
MapUtofaee o, B TR 1
Myanmar ... .o 95
Namibia 5. e ohin ane 264
Windhosle o oivemvnatiad 61
INBUIL St e e el 674
Nepali:::oinvsvaii o 977
Kathmandu ............ 1
Netherlands ............. 31
Amsterdam ........... 20
Netherlands Antilles ..... 599
New Caledonia .......... 687

New Zealand ............ 64
Auckland ... ...ccivanis 9
Wellington ' ... uesaiasws 4

Nicaragua .............. 505
Managua -:.sneosasses 2

NIBEL . i 7 i AR 221

Nigeria .. .oe .o oosvamuiin 234
Lagos: .. oS vb e 1

NG o s e 683

Northern Marianas ..... 1-670
SAIPAN el s s 322

Nomway. 5% s depsasmans 47
Oslol i o Do 22/23

OMBN 5 sl 968

Pakistan ... ... ... o 92
Islamabdd <. civemea 51

Palestinian Territory ..... 970

PalaN ™ o s S e 680

Panama ................ 507

Papua New Guinea ...... 675

PREAOUAY. . ;b eiioms 595
ASUNGIBNT . L0 o 21

PO - D bl o o 51
|5 e e S 14

Philippines .............. 63
Manila .. 7

Poland 57 s ten ot iy 48
Warsaw .. icidesis 22

Portugal <= .. ii dipcene 351
ISBOT ., o i Tk 21

PuertoRico ........... 1-787

17T SR b e W 974

Réunionlsland .......... 262

ROMAnIa!Ns .. s co e s 40
Bucharest . i asniaes 1

RUSSIA " il st on T 7
MOSCOWE s -l 095
St. Petersburg ........ 812

BWaEREA . h el s 250

St Helenal .- .oeniinavnd 290

St. Kitts & Nevis ....... 1-869

SEICTAl i s 1-758

St. Pierre & Miquelon . ...508

St. Vincent & the

Grenadines .......... 1-784

SanMarino ............. 378

Sao Tome and Principe ...239

Saudi Arabia ............ 966
Rivadh S g o B 1

Senegal ................ 221
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Serbia & Montenegro ....381 "

Belgrade ™, o e "
Seychelles.............. 248
Sierra Leone ............ 232

Freetowni. ... .. i 22
Singapore ..............\ 65
Slovak Republic ......... 421

BratisIave . wie o s s 7
Slovenia................ 386

litibljana SacheRemere 61
Solomon Islands . ........ 677
Somalia . ..aiisine s 252

Mogadishu ............ 1
South Africa ............. 27

Johannesburg ...... 10/11

Brétorial s 12
] e e e 34

Madrid e 91

Barcelona ............ 93
SriLanka ..covs s o ons 94

ColomboEa s 1
Sudan s omsaiiaeciies oo 249

Khartoum: . siemenaos 1
SWiname ... . o oo doiai 597
Swaziland .............. 268
Sweden ................. 46

Stockhiolm' - cahnresees 8
Switzerland . ............. 41

Barne - .ol 31

ZUTCHL ™ 5 T R 1
SYITA o vaume s s smae s 963

Bamaseus iy S it s 1f1]
TRhI oo v ol 689
TAIWAR «.wenehis oo bih vad 886

TaIP < cums sttt saes 2
Tajikistan ............... 992

Dashanbe e e 37
Tanzania *. .00 st 255

Dar Es Salaam ........ 22
Thailandls = s e e o 66

Bangkok ... civkenasie 2
0RO} o i vatesivetibes ot 228
Tokelau ................ 690
TONGA < s ot 676
Trinidad & Tobago ... .. 1-868
TOUMSIA) s w0500 s 216

TS T A ¥ WA 71
TUrkeyY: o <'s i esiodsmmmens 90

Ankaras 8 20 sk v 312

Istanbul . <v et 212
Turkmenistan ........... 993
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Ashkhabad ...oeoeeson 12
Turks & Caicos ........ 1-649
TUVANL e et ot 688
Dgantal c: o dusvis 256

Kampala ............. 41
UKIaine ... ot o omps va 380

S R e 44
United Arab Emirates . .. .. 971

Abu Dhabi s cossmmen 2

Dithaiinsne o v, 01 2 4
United Kingdom .......... 44

Gardifis-=tet, . S8 L& 2920

GIasgoW: v s rees 141

Egnaonkas Sl 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 . c.ovoevszens 598

Montevideo ........... 2
Uzbekistan .............. 998

Tashkent otk onii Vil
Vanuat oo oo il e 678
VaticanCity ............. 379
Venezuela ............... 58

771 Ty L0 i B S 2
Viotham .- <cius covains oo o 84
Wallis & Futuna ......... 681
Western Samoa ......... 685
YOMON s et s i 967

SANAD 5l diert o i 2
ZAMBIAL ot s s e 260

LuSalcanta iy i s 1
Zanzibar (Tanzania) ...... 255
Zimbabwe ............. 263

Harare: :x.:sn s 4

285



REFERENCE

World Dialing Codes

RUSSIA
7

AUSTRALIA ‘ . . , ~ PARAGUAY
61 , , 595

URUGUAY,
‘ 598
ARGENTINA
Lhia |
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GREENLAND
299

“* NIGER
o

:CHAD
= © 235
BURKINAFASO Yy :
P s ‘35" NIGERIA U 7 >
QOTEIJZISVUIRE g2 ™ - CENTHAL AFRICAN ETHIOPIA -
4220 CAMEROON e s 28l
UGAND. 7
25
RWANDA
~ F DEMREPOF ;
. AT i

SOMA

MOZA!
ZIMBABWE
%3
BOTSWANA .
267 .
LSOUTH .
AFRICA (¢
27
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REFERENCE

RUSSIA
7

KAZAKHSTAN
> 1

. UZBEKISTAN

: o KYRGYZSTAN 356
JA,T'I\"URKMENISTAN “ TAJIKISTAN 962
JRAN AFGHANISTAN
SPAKISTAN . ey ot

@ NEpAL BHEAN

INDIA BANGLADESH
9

i EEE 4 SLOVAK REP.a21 MQ%%WA
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REFERENCE

International Dialing Codes, by Number

20

212
213
216
218
220
o

223
224
225

227
228

230
231
232

234
235

237
238
239
240
m
242
243
244
245
246
247
248
249
250
251
252

254
255

257
258
260
261
262
263

288

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

28REY

32

34

350
351
352
353
354
355
356
357
358
359

370
an
372
33
374
375
376
377
378
3719
380
381
385
386
387
389
39

40

Lyl

420
a1

E&5R8Q

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

Serbia & Montenegro
Croatia
Slovenia
Bosnia-Herzegovina
Macedonia
Italy

Romania
Switzerland
Czech Republic
Slovak Republic
Liechtenstein
Austria

United Kingdom
Denmark
Sweden
Norway

48
49
500
501
502
503
504
505
506
507

CEEE R R

57

590
591
592
593
594
595
596
597
598
599

SSTEAR=28

670
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687

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

East Timor
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

688
689
690
691
692
7

800
81

82

84

850
852
853
855
856
86

870
87
872
873
874
880
886
90

91

92

93

94

95

960
961
962
963
964
965
966
967
968
970
m
972
973
974
975
976
977

8BS

995

Tuvalu

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

Iraq

Kuwait

Saudi Arabia
Yemen

Oman

Palestinian Territory
United Arab Emirates
Israel

Bahrain

Qatar

Bhutan

Mongolia

Nepal

Iran

Tajikistan
Turkmenistan
Azerbaijan

Georgia

Kyrgyzstan
Uzbekistan
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REFERENCE

North American Area Codes, by Number

201 New Jersey 331 lllinois 540 Virginia 714 California " 864 South Carolina
202 Dist. of Columbia 334 Alabama 541 Oregon 715  Wisconsin 865 Tennessee
203 Connecticut 336 North Carolina 551 New Jersey 716 New York 867 Northwest
204 Manitoba 337 Louisiana 559 California 717  Pennsylvania Territories/Yukon
205 Alabama 339 Massachusetts 561 Florida 718 New York 868 Trinidad & Tobago
206 Washington 340 U.S. Virgin Is. 562 California 719 Colorado 869 St Kitts & Nevis
207 Maine 345 Cayman Islands 563 lowa 720 Colorado 870 Arkansas

208 |Idaho 347 New York 567 Ohio 724  Pennsylvania 872 |lllinois

209 California 351 Massachusetts 570 Pennsylvania 721 Florida 876 Jamaica

210 Texas 352 Florida 571 Virginia 731  Tennessee 877 Toll-free serv.
212 New York 360 Washington 573 Missouri 732 New Jersey 878 Pennsylvania
213 California 361 Texas 574 |Indiana 734  Michigan 880 Toll-free serv.
214 Texas 386 Florida 580 Oklahoma 740 Ohio 881 Toll-free serv.
215 Pennsylvania 401 Rhode Island 585 New York 754  Florida 882 Toll-free serv.
216  Ohio 402 Nebraska 586 Michigan 757  \Virginia 888 Toll-free serv.
217 lllinois 403 Alberta 601 Mississippi 758 St Lucia 900 Info. Servs.
218 Minnesota 404 Georgia 602 Arizona 760 California 901 Tennessee
219 |Indiana 405 Oklahoma 603 New Hampshire 763 Minnesota 902 Nova Scotia &
224 lllinois 406 Montana 604 British Columbia 765 |Indiana Prince Edward s.
225 Louisiana 407 Florida 605 South Dakota 767 Dominica 903 Texas

228 Mississippi 408 California 606 Kentucky 770 Georgia 904 Florida

229 Georgia 409 Texas 607 New York 772 Florida 905 Ontario

231  Michigan 410 Maryland 608 Wisconsin 773  lllinois 906 Michigan

234 Ohio 411 Directory Assist. 609 New Jersey 774 Massachusetts 907 Alaska

236 Virginia 412 Pennsylvania 610 Pennsylvania 775 Nevada 908 New Jersey
239 Florida 413 Massachusetts 611 Repair Service 778  British Colombia 909 California

240 Maryland 414 Wisconsin 612 Minnesota 780 Alberta 910 North Carolina
242 Bahamas 415 California 613 Ontario 781 Massachusetts 911  Emergency Servs.
246 Barbados 416 Ontario 614 Ohio 784 St Vincent & 912 Georgia

248 Michigan 417  Missouri 615 Tennessee T Grenadines 913 Kansas

250 British Columbia 418 Quebec 616 Michigan 785 Kansas 914  New York

251 Alabama 419 Ohio 617 Massachusetts 786 Florida 915 Texas

252 North Carolina 423 Tennessee 618 lllinois 787  Puerto Rico 916 California

253 Washington 425 Washington 619 California 800 Toll-free serv. 917 New York

254 Texas 434  Virginia 620 Kansas 801 Utah 918 Oklahoma

256 Alabama 435 Utah 623 Arizona 802 Vermont 919  North Carolina
262 Wisconsin 440 Ohio 626 California 803 South Carolina 920 Wisconsin
264 Anguilla 441  Bermuda 630 lllinois 804 Virginia 925 California

267 Pennsylvania 443 Maryland 631 New York 805 California 928 Arizona

268 Antigua 450 Quebec 636 Missouri 806 Texas 931 Tennessee
269 Michigan 464 lllinois 641 lowa 807 Ontario 936 Texas

270 Kentucky 469 Texas 646 New York 808 Hawaii 937 Ohio

276 Virginia 473 Grenada 647 Ontario 809 Dominican Rep. 939 Puerto Rico
281 Texas 478 Georgia 649 Turks & Caicos Is. 810 Michigan 940 Texas

284 British Virgin Is. 480 Arizona 650 California 812 Indiana 941 Florida

289 Ontario 484 Pennsylvania 651 Minnesota 813 Florida 947 Michigan

301 Maryland 500 Pers. Comm. Serv. 660 Missouri 814 Pennsylvania 949 California

302 Delaware (PCS) 661 California 815 lllinois 952 Minnesota
303 Colorado 501 Arkansas 662 Mississippi 816 Missouri 954  Florida

304 West Virginia 502 Kentucky 664 Montserrat 817 Texas 956 Texas

305 Florida 503 Oregon 670 Northern Marianas 818  California 970 Colorado

306 Saskatchewan 504 Louisiana 671 Guam 819 Quebec 971  Oregon

307 Wyoming 505 New Mexico 678 Georgia 828 North Carolina 972 Texas

308 Nebraska 506 Nebraska 679 Michigan 830 Texas 973 New Jersey
309 lllinois 507 Minnesota 682 Texas 831 California 978 Massachusetts
310 California 508 Massachusetts 701  North Dakota 832 Texas 979 Texas

312  lllinois 509 Washington 702 Nevada 843  South Carolina 980 North Carolina
313 Michigan 510 California 703 Virginia 845 New York 985 Louisiana

314 Missouri 512 Texas 704 North Carolina 847 lllinois 989 Michigan

315 New York 513 Ohio 705 Ontario 848 New Jersey

316 Kansas 514 Quebec 706 Georgia 850 Florida

317 Indiana 515 lowa 707 California 856 New Jersey

318 Louisiana 516 New York 708 lllinois 857 Massachusetts

319 lowa 517 Michigan 709 Newfoundland 858 California

320 Minnesota 518 New York 710 U.S. Government 859 Kentucky

321 Florida 519 Ontario Emergency 860 Connecticut

323 California 520 Arizona 7112 lowa 862 New Jersey

330 Ohio 530 California 73 Texas 863 Florida
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REFERENCE

North American Area Codes, by Jurisdiction

Alabama
Birmingham and

west-central Alabama .............. 205
Mobile and southwestern Alabama ....... 251
Huntsville and northern Alabama ..... 256
Montgomery and southern Alabama .. .334
P LT O S N A M, A 907
Alberta
Calgary and southern Alberta ......... 403
Edmonton and northern Alberta ....... 780
NI % v < 2 5 s B e et Rt 264
ARG . Dacittnnd <o 8 sithauwstabnblos NG ¢ 268
Arizona
Eastern Phoenixarea................ 480
Tucson and southeastern Arizona ..... 520
Central Phoenix ................... 602
Wastarn PHOGTIHX ( Lok v has ol 623
Northern and southwestern Arizona ...928
Arkansas
Little Rock, Fayetteville and
northwestern Arkansas ............. 501
Jonesboro and southern Arkansas .. ..870
Bahamast. ¥ .. 5.ctiam i i dandie Jo 242
Barbadog . 0 Lol s s e 246
BOrmUBR| v vosis it os caies s oy e 441
British Columbia
British Columbia except
Vancouver area .................... 250
Vancouver area ................. 604/778
British Virgin Islands . .................. 284
California
Stockton, Fresno, Modesto, and
central California .................. 209
oS ANGBIRS) v sialn st isis wimss w3945 3 505 5 213
Malibu, Beverly Hills and west
Los Angeles suburbs ............... 310
ORI CERR o o o R o 2o o o e 323
San Jose, Sunnyvale, and Cupertino . .408
SN AN IS e o = o s siiaiars e 4 415
Oakland and Berkeley areas .......... 510
Chico, Redding, and
northeastern California ............. 530
Fresno and central California ......... 559
Long Beaehi - s i aresmmmsne s vs 562
San Diego and
southwestern California ............ 619
Pasadenal .. . v o o sluisieseisins nisghme e oo 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
SACTAMBNID' st lvin s s el S ceall 916
Concord, Livermore, Walnut Creek ....925
Anaheim, Irvine, and
southern Orange County ............ 949
Caymanlislands ....................... 345
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Colorado
BEnVOr 081 3 . ols sl i s 303/720
Colorado Springs, Pueblo and
southeastern Colorado ............. 719
Aspen, Durango, and
northwestern Colorado ............. 970
Connecticut
Bridgeport, New Haven and
southwestern Connecticut .......... 203
Hartford, Bristol, and
northeastern Connecticut ........... 860
DOlBWETE! & . . - wconininse i 20 5 i 302
District of Columbia
NV BSHIBOTON 55 5 s b s el o < @aibyend 202
DORMIMICE . - - - oo s R s + 6wt 767
Dominican Republic ................... 809
Florida
Miami, Key West and
southeastern Florida ............ 305/786
Orlando and
central eastern Florida .......... 321/407
Gainesville and central Florida ........ 352
Daytona Beach, area west
ot JacksonVille . .usesmsnime s e 386
West Palm Beach, Boca Raton, and
east central Florida ............. 561/772
TAMPAIBAY: s 2507 winkeisislie s rire 618 lohe 721
L CICTCUTV o AEP PRI B o~ S 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 ........... 239/941
Fort Lauderdale ................. 754/954
Georgia
Albany, Valdosta, and
south-central Georgia .............. 229
JET L L p e A G e 404/678/770
Macon, Swainsboro and
south-central Georgia .............. 478
N Georgia: Columbus, Augusta ....... 706
Savannah, Vidalia, and
southeastern Georgia .............. 912
T S . R R S b e ) 473
Tl e e e e 671
B BRI 5 B s e 3 e ke 808
Idahobeoeii ool e N R L 208
Illinois
Champaign, Urbana, Springfield,
and central lllinois ................. 217
Northeastern lllinois and
northwest Chicago suburbs ... ... 224/847
Peoria, Rock Island, and
west-central lllinois ................ 309
CRICAgO. o oo ey i bl s 312/872
Southern Chicago suburbs ........ 464/708
Alton, Mount Vernon, and
southern lllinois ................... 618
Central Chicago suburbs ......... 630/331
Chicago/outside downtown .......... 773
La Salle, Rockford, and
northerfIingls asy: sssmeis oy 815
Indiana
Gary. Fort Wayne and
northern Indiana ............ 219/260/574

Indianapolis e es s s s anms s 317
Central Indiana excluding
Indianapolis: cxias sl ¢ v s 765
Evansville and southern Indiana....... 812
lowa
Cedar Rapids and eastern lowa ....... 319
Des Moines, Ames, and
centTallawWe couiias & o5 s e 515
Davenport, Dubuque, and
notheasternlowa .................. 563
Mason City, Pella, and
COnteal JOWE! v it v o u vv oo vmwivinivucead 641
Council Bluffs, Sioux City, and
westernlowa ............ooininnn. 712
JBMBICH . . vaisivinls sivianis s she o 5lssaisriiaaiaias 876
Kansas
Dodge City, Wichita, and
SoUthernIKanSas: «o. < . vy emrsren v 316
Southern Kansas except
Wichita metroarea ................ 620
Topeka, Lawrence, and
NOTthern K8NSAS wawq: os s sawnmnsmans 785
Kansas City and eastern Kansas ...... 913
Kentucky
Paducah, Bowling Green, and
western Kentucky ................. 270
Louisville, Shelbyville, and
north-central Kentucky ............. 502
Eastern Kentucky ... .«cu oo iccvauyans 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
IMEROT . ot st M NS s 207
Manitoba . o s s s e el 204
Maryland
Rockville, Hagerstown, and
western Maryland .............. 240/301
Baltimore, Annapolis, and
eastern Maryland .............. 410/443
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
BoStori Bt IR N o Al 617/857
Michigan
Traverse City, Muskegon, and
northwestern Michigan ............. 231
Pontiac, Southfield, and
Oakland County’ ... vovmmivat 248/947
Betroit ;reso v s e ey 313/679
Lansing and central Michigan ........ 517
Flint, Flushing, and
southeastern Michigan.......... 586/810
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Grand Rapids, Kalamazoo and
southwestern Michigan ......... 269/616

Ann Arbor and Wayne .............. 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
MINNBapols: -« e = ce s o s s v s 612
SR B, ra | AR R A R 651
Fridiey and Blaine ... .cteemeins s s 763
Bloomington and Minnetonka ........ 952
Mississippi
Biloxi and southern Mississippi ....... 228
Jackson and central Mississippi .. .. .. 601

Greenville, and northern Mississippi . . .662
Missouri

SEIOUIS & e, e s 314
Joplin, Springfield, and
southwestern Missouri ............. 417
Jefferson City, Columbia, and
eastern Missouri ...........ovvunn. 573
Franklin and Jefferson counties ...... 636
Marshall and northern Missouri ...... 660
Kansas Oy -onunotic o, donimeia/nn sy 816
Montana) ety o i L e s o 406
VIOREBCITAL . s s oy i sl e B 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 .......... 908
Newark and Morristown ......... 862/973
NewMexico ......................... 505
New York
Manhattan . olies v oe s 212/646/917
Syracuse and
northwestern New York ............ 315
Nassau County and western
Longusland < o s5e s o iierssasanissas 516
Northeastern New York ............. 518
Western New York ................. 585
Binghamton and south central
INBWEYOTK s s ottt s e esteal| 607
Lindenhurst, Islip, and eastern
EongIstanti. - uldode s v caim i 631
Buffalo and western New York ....... 716
Brooklyn, State Island,
Bronx, and Queens ......... 347/118/917
Albany, Poughkeepsie, and
southeastern New York ............ 845
Westchester, White Plains, and
southeastern New York ............ 914
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Nowfoundland ... .....u.ivee e avwpmuning 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
Narth Careling ... Jowkise oo viiomenios 828
Fayetteville and southeastern
NG CATDINGL S S5 e tnete e raie s 910
Raleigh and northeastern
North'Caraling ;55 55 as s rmmenama 919
NorthDakota ......................... 701
Northern Marianas .................... 670
Northwest Territories/Yukon ............ 867
Nova Scotia and Prince Edward Island . . .902
Ohio
Glovaland| 5. dl is i e mnieicu 216
Youngstown, Akron, Canton,
and northeastern Ohio .......... 234/330
Toledo and northwestern Ohio . . . .419/567
Northeastern Ohio excluding
Clavelanl o ientsumss 2 e whisissimiu 440
Cincinnati and southwestern Ohio ....513
COlUMBESS Lot val s« e Llils s s 614
Southeastern Ohio . ................. 740
Southwestern Ohio excluding
GINGIMNAt: s s e atndsis seiaale 937
Oklahoma
Oklahoma City and
central Oklahomd: . .- caiveedises 405
Southwestern Oklahoma ............ 580
Tulsa and northeastern Oklahoma . . ... 918
Ontario
0710 1100 e e R e 416/647
London and southwestern Ontario ....519
Ottawa 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
Philadelphial «.cssoma: msowsssme 215/267
Pittsburgh and western
PENNSYIVANIA. .« isea e o amss o 412/724/878
Allentown, Reading, and
southeastern Pennsylvania ...... 484/610
Scranton and
northeastern Pennsylvania ......... 570
Harrisburg and
south central Pennsylvania ......... 17
Erie and
northwestern Pennsylvania ......... 814
PhertoiRico: oo o ol e 787/939
Quebec
Quebec City and eastern Quebec ..... 418
Southern Quebec
excluding Montreal ................ 450
e D R L 514
Western Quebec ................... 819
Rhodedstand ... i 2 i aimmnmns deas 401
SLKittsS&NBVIS :......c.comncvoeiss 869
) 4] T I E et s T N 758

REFERENCE

St. Vincent & Grenadines ............... 784
Saskatchewan ........................ 306
South Carolina

Columbia and central

South Caroling ... .ocoeeceec i 803
Charleston and eastern
DU G AT O AR < i arsrs ettt ol S el 843
Greenville and western
SO ATOINAL.: S et ore e s st 864
SouthDakolr' .. o0 N el 605
Tennessee
Chattanooga, Johnson City, and
southeastern Tennessee ........... 423
Nashvilles. . &% olWY Sy R s 615
Jackson and western Tennessee ..... 731

Knoxville, Jefferson City, and

east central Tennessee ............ 865
Memphis and western Tennessee . ...901
Central Tennessee

excluding Nashville ................ 931

Texas
SANARDNI o aissans s o e mloatae 210
Dallaghsr . antaid ol aion %) 214/469/972
Waco and central Texas ............. 254
TR T i ot et B 281/713/832
Corpus Christi and

southeastern Texas ................ 361
Galveston and southeastern Texas . ...409
Austin and San Marcos ............. 512
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

southeastern Texas ................ 979

Trinidad & Tobago . .................... 868
Turks & CaicosIslands ................. 649
U.S. Virginlslands ..................... 340
I e e e DA
Utah excluding Salt Lake City ........ 435
SaltlakeCity i oioom ol it 801
NEEMONE: o icmrannsnn s s s mas 802
Virginia
Wostern VIrginia uiiss«suess cavmsses 276
Southcentral Virginia ............... 434
Roanoke and northwestern Virginia . ..540
Alexandria and Arlington . ........ 571/103
Hampton, Norfolk, and

southeastern Virginia . ............. 757

Richmond and central Virginia . ....... 804
Washington

Seattle and suburbs ......... 206/360/425

RCAmAN. . e L L 253

Western Washington ............... 509
Wisconsin

Racine and southeastern Wisconsin . .262

Milwaukee and Oak Creek ........... 414

Madison and southwestern

WISCONSING -~ S tum s el 2000 ol 608

Eau Claire and northern Wisconsin .. ..715
Southeastern Wisconsin

excluding Milwaukee .............. 920
West Virgimia ..o« cooiovs v vininvmnsann 304
T e S . ™, 4 e VAU 307
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North American Area Codes

Edmonton @
BRITISH COLUMBIA i
e SASKATCHEWAN
G475 ALBERTA
| 403 o .
j Regina ® Winnipeg o
425 /WASHINGTON \
: NORTH DAKOTA 218
MONTANA e
406 ;7 PR, S
OREGON
541 oy
o SOUTH DAKOTA B ey
| 605
WYOMING
i 530 \
4 307
AU cAUFORNIA .
308
COLORADO
970
oo i KANSAS
. 620
ARIZONA OKLAHOMA:,!
5 L 918
NEW MEXICO o
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807 i 705 418

QUEBEC

8
MINNESOTA

M5

boli,s. L

.’3
918
903 ,
MISSIS- " ALABAMA

---------- B o 850

FLORIDA]
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A Primer on Bits

Measuring Bytes Bit by Bit

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 = 103.
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
1Kilobis = 1,0001=103 = 1,000 1Kilobyte = 1,0241=210 = 1,024
1Megabit/s = 1,0002=108 = 1,000,000 1Megabyte = 1,0242=220 = 1,048,576
1Gigabis = 1,0008=108 = 1,000,000,000 1Gigabyte = 1,0243=230 = 1,073,741,824
1Terabit/s = 1,0004=1012 = 1,000,000,000,000 1Terabyte = 1,0244=240 = 1,099,511,627,776
1Petabi's = 1,0009=1015 = 1,000,000,000,000,000 1Petabyte = 1,0245 =250 = 1,125,899,906,842,624
1Exabit/s = 1,0000=10"8 = 1,000,000,000,000,000,000 1Exabyte = 1,0246 =260 = 1,152,921,504,606,846,976
1Zettabit's = 1,0007 =102 = 1,000,000,000,000,000,000,000 1Zettabyte = 1,0247 =270 = 1,180,591,620,717,411,303,424
1Yottabit/s = 1,0008=1024 =  1,000,000,000,000,000,000,000,000 1 Yottabyte = 1,0248=280 =  1208,925,819,614,629,174,706,176

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 multiplexing 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 multiplexing system 30
E-2 8.448 Carries four multiplexed E-1 signals 120
E-3 34.368 Carries four E-2 signals 480
E-4 139.264 Carries four E-3 signals 1,920
E-5 565.148 Carries four E-4 signals 7,680
0C-1/STS-1 51.840 Basic signaling rate of SONET hierarchy 672
0C-3/STM-1 155.520 Exactly three times the capacity of 0C-1** 2,016
0C-12/STM-4 622.080 12 times the capacity of 0C-1 8,064
0C-24 1,244.160 24 times the capacity of 0C-1 16,128
0C-48/STM-16 2,488.320 48 times the capacity of 0C-1 32,256
0C-192/STM-64 9,953.280 192 times the capacity of 0C-1 129,024
Key

i s 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).

“DSs” Digital Signal that travels on the T-carrier or E-carrier.

i 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).

“oc” 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.

“STS”  Synchronous Transport Signal is the electrical counterpart to the Optical Carrier (OC).
* The number of 64 Kbps is presented for comparauve purposes only. The actual number of sﬂmuttaneous conversations pcssxhte over a given camer may

_ vary depending on the encoding scheme used.
** Inthe 'E" and T hierarchies, each higher level is set to be "almost but not exactly‘ a multlple of the bit rate for the previous order (pleswchronous)
To eliminate problems associated wrth pleswchronous multiplexing, SONET, a synchronous hierarchy, was defined in the United Statas in 1986. As a result.
_ the "0C" and "STM'’ carriers are exact blt-rate mumples of their primary levels, 00»-1 and STM~1 respectwe!y .
' Source: TeleGeography research, Alcatel, Newtons Telecammumcanans D:ct:anary ‘ @Teleﬁengraphy, Inc. 2002
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TeleGeography International Traffic Database

Now with six years of traffic data to complement your TeleGeography 2003

The International Traffic Database is the most compre-
hensive source for current and historical cross-border
telephone traffic statistics. The database contains six
years of our authoritative research on route-by-route
traffic volumes for 120 countries, from TeleGeography
1997 up to the most recent TeleGeography 2003.
All data may be viewed on screen with your Web
browser or downloaded into spreadsheet format.

* All available route-by-route outgoing and incom-
ing traffic volumes (not just the top 20 printed
each year)

 Vital data for your models: country totals

for traffic, national income, telephone
subscribers, and population

« Search, display, and export data to
spreadsheets

¢ Detailed profiles for more than 120 countries

= To see datasettneals forthe fllzwing princial couniies, cick e, * Context-sensitive help available for all
| Results search categories

¢ Over ten critical traffic and indicator
variables, including incoming and outgoing min-
utes, growth rate, fixed lines, teledensity, and
mobile phones

PLUS the International Traffic Database comes with
one free print copy of TeleGeography 2003!

unit'iu ST aomorel 811142082
United Staf Bahamas 663605  B2.7187  §4.4023
United Sta Barbados 383758 47.6861 526425

LN

457.2994 " 606.4558

115.458 128.2278

Colombia 224.266
e o570, e s For more information and how to order the
an Republic 32,0743 4531573
X f-X 182.; B H T .
Eromtr e ML o L International Traffic Database contact us at:
Grenada 16.8723 63.8253 67.4423
n.hry!ala 145.6423  178.4583
5 Country Pi e IstmnL
QUMY EHEE 111.0571 167.5591 X
R TeleGeography, Inc.
GOP (USD millions): 9,882,842.00 ]909 K Street' NW
Population {millions}: 281.55 suite 380
Main Lines: 192,518,757
Mobile Phones: 109,478,031 Washington’ DC 20006 USA
Teledensity; 68,38
Nationsi Traffc Balance R Tel. +1 202 741 0020
E e ey o R0
e i e A Fax +1 202 741 0021
Balance -10,92420 -13,786.37 -14,76851 -18,71803 -24584.11 |
Volume 27,314,00 32,21497 35,559.17 39,999.54 50,605.58

Email: info@telegeography.com
www.telegeography.com

Notes (1996): Data are in millons of minutes of outgoing publiz switched
telecommunications traffic.

Notes (1997): Data ara in millions of minutes of outgoing public swit:hed
telecommunications traffic,

Notes (1998): Data ara in milions of minutes of outgoing public switthed -
telecommunications traffic. Data indude include one to two billon minutes of traffic %

W e




About TeleGeography, Inc.

telegeography \tél“o-jé-0g 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. Ck 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 international telecom statis-
tics and analysis. An independent subsidiary of Band-X Ltd., TeleGeography’s reports, databases and
maps are used by thousands of communication companies, 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, databases, and maps on global telecom infra-
structure and network topology, including: Submarine Bandwidth and Terrestrial Bandwidth, a two-volume
guide to supply and demand on long-haul networks; U.S. and Global Internet Geography, Internet
statistics and commentary; and Colocation, a guide to the industry of power and space. TeleGeography’s
recently introduced International Traffic Database contains five years of telephone traffic data, and the
Bandwidth Pricing Database Service provides long-haul capacity prices for over 75 routes worldwide.

TeleGeography’s map series includes: Global Internet Map, a wall map of intercontinental Internet band-
width; Global Submarine Cable Map, a wall map of telecom infrastructure; and Global Communications

Traffic Map, a wall map of international telephone traffic flows.

To learn more, please visit us at www.telegeography.com.

TeleGeography, Inc.

1909 K Street, NW e Suite 380 ¢ Washington, DC 20006 USA
Tel. +1 202 741 0020 » Fax +1 202 741 0021 « Email: info@telegeography.com
www.telegeography.com
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TeleGeography, Inc.
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Washintgon, DC 20006 USA
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