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EXECUTIVE SUMMARY

Executive Summary

If something cannot go on forever, it will stop.
—Stein’s Law

Plummeting prices and surging traffic volumes were the hallmarks of the late 1990s
international long-distance market. Market liberalization and competition caused
prices to tumble, encouraging individuals to place far more calls than ever. For several
consecutive years, carriers enjoyed double-digit annual volume growth, and revenues
soared. As the economist Herbert Stein noted, however, markets must return to equi-
librium eventually. The decade-long market expansion finally came to an end in 2000.
Annual call volume growth crested at 25 percent, as did carrier revenues, which peaked
at $72 billion.

Since its zenith in 2000, the international carrier market has turned decidedly sour.
Despite four years of aggressive price cuts by carriers, call minute growth rates have
slowed, sending revenues spiraling downward. With some currently questioning
whether the international voice sector is altogether doomed, now may be the time to
recall Stein’s Law. Call volume growth stabilized in 2002, and the relentless price
decreases showed signs of possibly slowing.

Figure 1. Call Volumes and Growth Rates, 1984-2002
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Figure 2. International Traffic Volumes and Growth by Region

Regional Share of Global Traffic Annual Traffic Growth by Region
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Notes: Global traffic was 155.2 billion minutes in 2002. Data do not include VolP traffic.
Source: TeleGeography research © PriMetrica, Inc. 2003

Traffic

International switched traffic increased just over six percent in 2002 to 155.2 billion
minutes (see Figure 1. Call Volumes and Growth Rates, 1984-2002). Growth was par-
ticularly slow in Europe and North America, the two regions where international carrier
markets liberalized earliest and matured most quickly. Europe and North America gen-
erate 75 percent of the world’s international traffic and, thus, drive global trends (see
Figure 2. International Traffic Volumes and Growth by Region). Consequently, sluggish
growth in these markets led to the single-digit annual increase in worldwide switched
traffic.

VolP

Examining only switched traffic volumes provides a partial picture of the international
voice sector. Voice-over-Internet-Protocol (VoIP) traffic surged 80 percent in 2002 to
18.7 billion minutes, accounting for almost 11 percent of international traffic. The
growth in VolP traffic—and its substitution for switched calls—has contributed consid-
erably to anemic switched traffic growth. VolP appears to have had a particularly
notable impact in Latin America, where switched traffic volumes decreased in 2002.
Including traffic transmitted via Voice-over-Internet Protocol, aggregate international
minutes growth reached approximately 11.3 percent, slightly higher than in 2001.

Despite its recent growth, VolP is still primarily used to bypass high settlement rates in
developing countries. However, industry acceptance of VoIP is increasing. Incumbent
carriers in a growing number of developing countries now accept and terminate incom-
ing VolIP traffic. The VolP sector received a significant vote of confidence in November
2003, when Teleglobe, the former monopoly incumbent of Canada, announced that it
was acquiring ITXC, the largest VolP wholesale carrier.
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Mobiles

Mobile-originated international traffic surged upward by approximately 19 percent in
2002 to 27.9 billion minutes. As a result, calls from mobile phones accounted for 17.4
percent of the world’s international traffic. Few mobile carriers operate their own inter-
national links, making them a crucial contributor to wholesale carriers’ revenues from
outgoing international calls. However, persistently high mobile termination costs make
mobile growth a mixed blessing. In Europe, for example, mobile-terminated calls
accounted for 32 percent of incoming international traffic but over 70 percent of inter-
national carriers’ estimated termination costs. These cost differentials have prompted
regulatory investigations from both European and U.S. authorities.

RBOC Entry into Long-Distance

Regulatory shackles have historically prevented the four U.S. Regional Bell Operating
Companies (RBOC) from competing effectively in the long-distance market. While the
four former Bell companies accounted for 87 percent of local access lines in the U.S.,
TeleGeography estimates that they carried only one percent of U.S. outgoing interna-
tional traffic in 2002.

Over the course of 2002 and 2003, authorities eliminated most of these regulatory
constraints. The Bells have launched a ferocious assault on both the domestic and
international long-distance market. The RBOCs’ initial success has been resounding.
Qwest’s long-distance subscriber base more than doubled in the second quarter of
2003, and BellSouth’s long-distance revenues surged 70 percent between the third
quarters of 2002 and 2003. As of late 2003, however, the Bells’ impact in the inter-
national long-distance market has been mixed. While their retail traffic volume is grow-
ing dramatically, some RBOCs are relying almost completely on wholesale carriers to
deliver their international traffic. Consequently, the RBOCs may prove to be fierce
rivals of established retail long-distance carriers, but major customers of wholesale
international carriers.

Revenues

During the boom years of the late 1990s, optimists predicted that traffic growth would
more than offset falling prices. Unfortunately, the opposite turned out to be true. Price
declines have outpaced traffic growth in the past two years, causing retail revenues
from international traffic to decline from $72 billion in 2000 to $53 billion in 2002.
Between 1999 and year-end 2003, TeleGeography estimates that average price
decreases of 17.2 percent per year will have undermined annual call volume increases
of 11.9 percent, with net revenue growth spiraling downward by an annual global aver-
age of 7.3 percent.

Carriers suffering in this multi-year market adjustment may be consoled by a few hope-
ful signs. First, the pace of retail rate decreases appears to have slackened. Prices for
many of the world’s highest-volume routes (e.g., U.S.-to-Canada) have already reached
their floor and will likely stabilize or, at worst, drift slowly downward. Second, despite
the surge of international VolP traffic, cheap VolP calls have not undermined interna-
tional call revenues as much as feared. Evidence suggests that the substitution of inex-
pensive VoIP calls for higher-priced switched calls dragged down international service
revenue by just two cents per minute in 2002, to 32 cents. Finally, plunging settlement
outpayments have cushioned the decline in gross revenues. In fact, U.S. international
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Figure 3. U.S. Carrier International Call Prices and Margins, 1982-2002
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carriers enjoyed the highest average margins (revenues net of settlement outpayments)
in 20 years (see Figure 3. U.S. Carrier International Call Prices and Margins, 1982-
2002).

Measuring Change

For beleaguered international carriers, 2002 offered some encouraging signals. Though
call volume growth remained anemic, the rate of price decreases gave some indication
of abating. However, further turbulence is projected. Technologically, VoIP is emerging
as a legitimate substitute for the switched network. Consumer migration from fixed-
line phones to mobile handsets have created a new set of problems and possibilities for
international carriers. Regulatory developments—VoIP, mobile termination, and the
emergence of RBOCs as a force in the ILD market—continue to shape the international
carrier market.

This year’s edition of TeleGeography—the twelfth of our annual series—offers a com-
prehensive picture of an industry in flux. The report’s call volume data set of over
3,000 international routes in 116 countries remains the principal tool for gauging
change. In addition, TeleGeography 2004 presents detailed analysis on traffic, prices,
revenues, 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 terres-
trial networks, undersea cables, and international Internet backbones.
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Overview of International Traffic
Trends ‘ |

International carriers experienced a second consecutive year of sub-par international
traffic growth, as volumes of switched traffic grew 6.2 percent from 146.1 billion to
155.2 billion minutes. While respectable by the standards of most industries, this
growth pales in comparison to annual growth rates of 15 percent or more that were
regularly achieved through the late 1990s and 2000. If voice-over-IP traffic (VolP)
were included, aggregate growth would come to approximately 11.3 percent, slightly
below growth in 2001 (see Figure 1. Call Volumes and Growth Rates, 1984-2002). This
article will review the past year’s worldwide telecom traffic growth patterns and exam-
ine the reasons for the recent slowdown in growth rates.

Regional Trends

Aggregate traffic growth has slowed in all regions of the world (see Figure 2. Regional
Traffic Growth, 2001-2002) over the past two years, but the reasons for the decelera-
tion varied.

Latin America. The most pronounced drop occurred in Latin America, where outbound
volumes of switched traffic actually declined by 1 percent after growing 8 percent in
2001. Although economic turmoil in many Latin American countries certainly played a

Figure 1. Call Volumes and Growth Rates, 1984-2002
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Figure 2. Regional Traffic Growth, 2001-2002
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role in the slowdown, VoIP traffic also appears to have noticeably impacted switched
call volumes from Latin America. While tracking the origin of wholesale VoIP is diffi-
cult, several Latin American countries are among the largest originating countries for
many VolP retailers contributing traffic data to TeleGeography.

Europe. Although Europe had been regarded by many as a relatively mature market
for ILD services, growth was tremendous in the late 1990s, driven by deep price cuts
and the mass adoption of mobile phones. Both these growth engines have slowed in
the past two years, and European traffic growth declined to just under 7 percent in
2002, from 14 percent percent in 2001. Intra-European traffic growth slowed to 3 per-
cent, and traffic to the U.S. and Canada grew by 8 percent. The fastest-growing des-
tinations for European traffic were Northern Africa and the Middle East, which grew 10
and 12 percent, respectively.

Asia. Growth rates in Asia, although among the highest in the world, were poor by
recent standards. While growth in Australia and Japan, two of the first countries to lib-
eralize their ILD markets, slowed to under three percent in 2002, more recently liber-
alized countries, such as Taiwan, helped maintain aggregate growth in Asia.

U.S. and Canada. U.S. traffic increased by approximately four percent, comparable to
growth in the previous year. However, U.S. volumes to both Canada and Western
Europe, two of the largest destinations for U.S. international traffic, declined in 2002.
Traffic to Latin America and Asia, grew by 13 and 17 percent, respectively. The slow-
down in U.S. traffic growth is likely a reflection of several factors. First, and most
importantly, U.S. traffic volumes include several billion minutes of reoriginated traffic.
While small relative to the total base of U.S. traffic, these volumes may be large enough
to have a noticeable impact on individual routes. Second, growing traffic volumes have
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Figure 3. Traffic Growth in Competitive and Monopoly Markets, 1987-2002

30%.

'm Competitive Markets |
| Monopoly Markets !

Annual Market Growth
&
=

1997 1998 1999

2001 2002
Note: Data reflect aggregate PSTN and VoIP irafﬁc volumes.
Source: TeleGeography research © PriMetrica, Inc. 2003

migrated from the PSTN to VolIP carriers. Finally, since international traffic flows reflect
macroeconomic trends, the economic slowdown of 2001 and 2002 almost certainly had
an impact on traffic volumes

Africa. Growth from Africa, which generated two percent of the world’s outbound
international traffic, remained relatively steady. Overall trends in African traffic were
driven by South Africa, Northern African countries (Morocco, Algeria, Tunisia and
Egypt), and Nigeria, which collectively account for over 60 percent of Africa’s traffic.
While growth in most countries was relatively constant, Nigerian traffic surged over 40
percent, buoyed by the recent liberalization of Nigeria's mobile phone market.

Price Elasticity

The price wars of the past five years have driven down retail prices for international
calls by more than 70 percent in many competitive markets, unleashing pent-up
demand for international long-distance services (see Figure 3. Traffic Growth in
Competitive and Monopoly Markets, 1987-2002). In microeconomic terms, these
price cuts “shifted the supply curve,” allowing callers to purchase more long-distance
services for a given amount of money. While this resulted in torrid short-term traffic
growth, the long-distance market would eventually have to return to equilibrium. Five
years after the main wave of market liberalization, an uneasy market equilibrium
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Figure 4. Traffic Growth versus Price Declines, 1997-2002
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appears to have set in. Retail prices and carrier market shares have become more sta-
ble, albeit at at painfully low levels, and traffic growth has returned closer to historical
trends.

Interestingly, traffic growth in monopoly markets exceeded growth in competitive mar-
kets in 2002. However, traffic growth in competitive markets has far exceeded growth
in monopoly markets over the past 6 years—17 percent, compared with 12 percent in
monopoly markets.

The experience of recent years has shown that, while demand for long-distance serv-
ices is price-elastic, demand is less than unitary. Price reductions outpaced traffic
growth, causing carriers’ revenues to plummet. While price erosion has slowed in the
past two years, so too has volume growth—thus carriers’ revenues have remained
under intense pressure (see Figure 4. Traffic Growth versus Price Declines, 1997-
2002).

The furious retail price competition has affected carriers worldwide—not just in the
countries where the most traffic is originated. Although retail price declines are more
immediately apparent, retail prices could not have fallen so far if termination and set-
tlement rates in the destination countries had not declined as well (see “Overview of
International Call Price and Revenue Trends” on pages 79 to 90).
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Figure 5. International Wholesale Traffic and Destinations

Total International Total International ; Total
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Regional Totals Fixed  Mobile Total Fixed Mobile Total Fixed  Mobile Total
Northern Africa 1.9 0.6 25 0.8 0.3 1.2 $0.1 $0.1 $0.2
Sub-Saharan Africa 2.1 0.9 29 1.1 0.4 1.5 . $0:2 $0.1 $0.3
Central Asia & Caucasus 0.5 0.1 0.6 0.3 0.1 0.4 $0.0 $0.0 $0.1
East Asia 15.5 6.7 22.2 6.4 25 8.9 $0.4 $0.3 $0.6
Middle East 45 2.2 6.6 1.9 0.9 2.8 $0.3 $0.2 $0.5
Oceania 36 1.0 46 1.6 0.4 20 $0.0 $0.1 $0.1
South Asia 43 0.6 49 1.6 0.2 1.9 $0.3 $0.0 $0.4
Eastern Europe 59 2.1 8.0 3.2 1.1 4.3 $0.2 $0.2 $0.4
Western Europe 416 19.9 61.5 8.0 9.0 17.0 $0.1 $1.6 $1.7
Caribbean & Atlantic 2.4 0.9 33 1.0 0.4 14 $0.3 $0.1 $0.3
Central America 5.8 2.1 8.0 1.2 0.4 16 $0.1 $0.0 $0.1
South America 49 1.1 6.0 2.9 0.7 3.6 $0.2 $0.1 $0.2
U.S. & Canada 22.5 1.3 23.8 6.5 0.4 6.9 $0.4 $0.0 $0.4
World 1155 39.4 154.9 36.5 16.8 53.4 $2.6 $2.8 $5.4

Source: TeleGeography research . » ( . © PriMetrica, [nc 2003

Prior to market deregulation, traffic growth was determined primarily by macroeco-
nomic factors, including economic growth and growth in trade, tourism, and immigra-
tion. Now that the one-off surge from market liberalization has passed, these factors
will, once again, drive growth patterns.

International Wholesale Trends

Wholesale traffic—calls carried to their final destinations via third-party carriers—
accounted for approximately 34 percent of total international PSTN volumes in 2002
(see Figure 5. International Wholesale Traffic and Destinations). TeleGeography sam-
pled several wholesale carriers to determine both the aggregate amount of interna-
tional wholesale traffic and the largest wholesale destinations. This research revealed
that some destinations received a disproportionately large amount of wholesale traffic.
In general, international carriers purchase the services of wholesale carriers when
sending traffic to countries where traditional mechanisms for terminating traffic (such
as the settlement rate regime) are expensive. Wholesale traffic is highest to destina-
tions where wholesale carriers have secured arrangements for terminating traffic at
costs below the official interconnection rate. For example, the official U.S. carrier set-
tlement rate with Cuba was $0.60 per minute in September 2003 while the average
wholesale rate to Cuba at the Arbinet minutes exchange was only $0.55 per minute.
TeleGeography’s research indicates that wholesale carriers handle 80 percent of all
traffic to Cuba.

TeleGeography found that the 53 billion minutes of calls handled by international
wholesale carriers accounted for roughly $5.4 billion in revenues. Wholesale carrier
revenues estimates reflect the estimated wholesale traffic to each country multiplied
by the average observed wholesale price to that country. The wholesale prices used in
the analysis were taken from several U.S. wholesale carriers and from average whole-
sale prices on Arbinet’s minutes exchange. These prices are at the low end of the mar-
ket; as a result, TeleGeography’'s revenue estimates should be regarded as
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Figure 6. Traffic and Wholesale Revenues by Destination Region

Share of Total International Terminating Traffic Share of International Wholesale Revenues
U.S. & Canada Europe Mobiles U.S. & Canada
. TN 14% L. America & 7%
L. America & . Caribbean Europe Mobiles
Caribbean 13% 32%

1%

Asia ' Europe Fixed :
25% & 32% Asia EUFO{;(:;’/FIXGd
31% il =
Africa A1f[r]|°;:a
3% .
Source: TeleGeography research © PriMetrica, Inc. 2003

conservative. Furthermore, this methodology only counts wholesale revenue once per
call. In reality, an international call often traverses through several wholesale carriers’
networks, with each carrier booking revenue on the call. Thus, although net revenues
totaled approximately $5.4 billion, gross revenues for the international wholesale car-
rier industry likely exceeded $10 billion in 2002 (see “Overview of International Call
Price and Revenue Trends” on pages 79 to 90).

TeleGeography'’s research indicates that calls to mobile phones represent a dispropor-
tionately large share of wholesale carrier revenue. Only 14 percent of global PSTN traf-
fic terminated on European mobiles in 2002, yet these calls accounted for 19 percent
of international wholesale carrier traffic and, due to the high call costs, 32 percent of
wholesale carrier revenues (see Figure 6. Traffic and Wholesale Revenues by
Destination Region).

Routing and Settlement Arrangements

Until a few years ago, sending and terminating calls abroad was simple but expensive.
International carriers (typically, incumbent monopolies) shared the cost and revenue
for cross-border calls in accordance with the decades-old accounting rate regime. To
send a call abroad, a carrier would route the signal onto its own international “half cir-
cuit,” then transfer the call onto the matching network of its foreign counterpart for ter-
mination. For this service, the originating carrier would pay the foreign telco a hefty
settlement fee, usually equal to one-half the accounting rate negotiated by the two car-
riers.

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
ro‘qghly in balance, there was little reason to question the economics of the accounting
rate regime. But times have changed: in 2002, over 90 percent of the world’s traffic
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Figure 7. Call Delivery Methods
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was originated in countries with international services competition, and traffic imbal-
ances 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—particularly those sending more traf-
fic than received—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 deregulation of telecom markets to offer
carriers a host of ways to send and terminate their international traffic. Not all 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 interconnected directly to the public switched network (PSTN) in
the origin and destination countries. Sometimes called “direct interconnection,” 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 des-
tination country. Most competitive telecom markets, including the European Union, the
U.S., Canada, and Japan, now allow direct interconnection.

The advantage of direct interconnection is that local exchange carriers’ termination
rates are typically far lower than the official international settlement rate. Despite the
apparent cost advantage of ISR, many carriers—particularly incumbents—still send a
substantial proportion of their international traffic via the settlement 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 outdated settlement system may hold some advantages for incumbent
carriers. 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 symmetric, the effective termination rate paid by the
sending carrier can be zero if traffic on a bilateral route is in balance. As markets have
liberalized, most incumbent carriers have continued negotiating volume-based bilateral
agreements but at lower, market-based rates. Many of these agreements are still
denominated in SDR (Special Drawing Rights), a currency basket used for international
settlements that helps reduce the impact of exchange-rate fluctuations.

By contrast, new market entrants, which tend to send far more traffic than they termi-
nate on their own networks, generally find it advantageous to send as much traffic as
possible via direct interconnection. For carriers sending traffic between countries
where direct network interconnection is permitted, the term “bypass” has become a
misnomer. 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 interna-
tional traffic.
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Source: TeleGeography research

to Manitoba Telecom Services in Canada.
Manitoba Telecom then sent the call to BCE,
which terminates its U.S.-bound traffic via AT&T.
While the details of BCE's agreement with AT&T
are not public, AT&T's contract with BCE was
apparently based on a fixed settlement rate that
did not differentiate between rural and urban mar-
kets. Most crucially, the settlement rate negoti-
ated by AT&T and BCE seems to be significantly
less than the access charges levied by NECA car-
riers. While the routing arrangements are unusu-
ally complex, the underlying tactic was not: MCI
and Onvoy were taking advantage of imbalances
in termination rates.

What is surprising about the dispute is the volume

of traffic AT&T claims was routed via Canada.
AT&T charges that between July 22, 2002, and
July 23, 2003, 166 million minutes, 25 percent of
AT&T’s terminated traffic from Canada, were orig-
inated in the U.S. Of this traffic, approximately 88
percent was destined for high-cost rural carriers.
While AT&T has not yet established how much
incoming traffic was originated by MCI cus-
tomers, the volume was clearly significant—and
MCI does not dispute this point. MCI, for its part,
argues that the company was simply using least-
cost-routing procedures to identify the lowest-
cost provider.
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Illicit Bypass

The issue of bypass traffic is far more significant in countries where direct interconnec-
tion with the domestic network is not permitted. While illicit bypass is difficult to
measure, the volume is clearly large. In its annual report, Telmex estimates lost rev-
enues of approximately $105 million due to settlement rate bypass in 2002, equivalent
to over 12 percent of Telmex’s international long-distance revenues.

Given its illicit nature, bypass traffic is difficult to measure, but it can be easily identi-
fied. A comparison of wholesale prices charged by carriers on minutes exchanges with
official settlement rates suggests that many carriers have found ways to beat the sys-
tem. Figure 9 compares wholesale country rates available from the Arbinet minutes
exchange in November 2002 with the prevailing U.S. settlement rates. Each dot in the
chart compares the settlement rate with the wholesale price charged for carrying a
minute of traffic to that country. To cite one extreme example, one wholesaler opera-
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Figure 9. Comparison of Wholesale and Settlement Rates, 2003
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tor delivered traffic from New York to Andorra for $0.02 per minute in November 2003,
95 percent less than the prevailing settlement rate of $0.29 per minute. Since ISR is
not permitted in Andorra, this traffic is certainly bypassing the settlement rate illicitly.

Voice over IP

The volume of traffic carried over IP links in 2002 was impressive: 18.7 billion min-
utes, equivalent to more than 10.8 percent of the world’s international-traffic. While
the traffic volumes suggest that VoIP has become a mainstream technology, the pri-
mary destinations of VolIP traffic indicate that it is, as yet, primarily used for settlement
rate arbitrage. VolP has clearly 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 traffic, a growing number of incumbent carriers in developing countries
have reached 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
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identifies the originating country and replaces it with its own country code. This ruse
makes economic sense in cases where settlement rate disparity exists between origi-
nating countries.

Based on information gathered in its annual survey of international carriers,
TeleGeography estimates that refile traffic accounts for about 15 to 20 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. “Multinational” carri-
ers, telecom companies that operate switches in multiple markets, are more likely to
send refile traffic than national carriers. Approximately 30 percent of the traffic car-
ried by multinational operators surveyed by TeleGeography is refile traffic, compared
with approximately 10 to 15 percent for carriers with a more strictly “national” orien-
tation.

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, the practice
will survive as long as there are cost structures to be circumvented.

Looking Forward

Although the pace of revenue declines is slowing, the outlook for the international voice
market remains cloudy. The following sections examine three key issues that are
reshaping the industry: the continued rapid growth and evolution of voice-over-IP traf-
fic and carriers, the migration of voice traffic from fixed to mobile networks, and the
U.S. Regional Bell Operating Companies’ (RBOCs) entry into the long-distance market.

TRAFFIC ANALYSIS
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VolIP Routes & Traffic

While PSTN traffic growth has been sliding the past two years, VolP has continued to
surge, growing over 80 percent to 18.7 billion minutes of international voice traffic in
2002. Latin America, Asia and Eastern Europe—with deregulating markets, emerging
competition, and relatively high settlement rates—remain the principal destinations for
international VolIP traffic, underscoring the continued role of settlement rate arbitrage
as the primary growth driver. While the destinations for VolP traffic may not have reg-
istered much change over the past year, the field of players certainly has. Perhaps the
most surprising dynamic to emerge during the past year has been increased incumbent
participation in the VolP market. Established traditional switched carriers are now
beginning to compete directly with—and, in one case, acquire—their VolP wholesale
counterparts.

This article surveys the findings of TeleGeography’s fourth annual international VolP
traffic survey, concluded in October 2003. The analysis begins at the global level, pre-
senting evidence of a possible slowdown in 2003. More detailed discussion of regional
growth trends and traffic patterns follows. The article concludes by reviewing the mar-
ket structure of the VoIP industry and examining incumbent carriers’ recent moves into
the arena, both by by outsourcing traffic and transporting significant volumes on their
own networks.

Figure 1. International VolP and PSTN Traffic Summary, 1997-2003
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Figure 2. International VoIP and PSTN Traffic Termination Summary, 2002
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Traffic Trends

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 ultimately terminate on traditional fixed or mobile networks. PC-to-PC com-
munications 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 VolP 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., the U.K., Germany, Singapore, or Hong Kong.

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 global VolP traffic currently originates in the U.S., although the U.K., Germany,
and China are growing as alternative origination hubs. Furthermore, because the
Internet remains U.S.-centric, U.S.-based VolP carriers have access to the most inter-
national IP bandwidth at the lowest prices. As the primary hub for intercontinental
Internet traffic, the U.S. may retain its position as a hub for VoIP traffic even as the
ranks of VolP carriers proliferate into Western Europe and Asia.
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Global VoIP Traffic

Between 1997 and 2002, the combined traffic of companies routing international calls
over IP networks increased from less than 10 million to more than 18.7 billion minutes.
VolP traffic grew by almost 85 percent in 2002, compared with just under 74 percent
in 2001. By comparison, switched traffic increased by just over 6.2 percent in 2002.
In total, VolP and PSTN traffic grew 11.3 percent in 2002, to 173.9 billion minutes—
slow, by historical standards, but not unprecedented.

Based on TeleGeography’s half-year survey results, international VoIP traffic may reach
24 billion minutes in 2003, constituting a little more than 12 percent of the world’s
forecasted international traffic (see Figure 1. International VolP and PSTN Traffic
Summary, 1997-2003). However, the survey results also suggest that VolP growth has
slowed to an annualized rate of approximately 30 percent in 2003.

Regions

In terms of total traffic, Latin America, Asia, and Eastern Europe continued to be the
primary VolP destinations in 2002, due to arbitrage opportunities, rapidly developing
IP infrastructure, and opening markets (see Figure 2. International VolP and PSTN
Traffic Termination Summary, 2002).

Latin America. Latin America was the primary destination accounting for about one-
third of all inbound international VolP traffic—over five billion minutes. Traffic to both
Peru and Venezuela grew by over 160 percent, making them the fastest-growing desti-
nations in Latin America (see Figure 4. Global VolIP Traffic Termination in Latin America,
2001-2003).

Figure 3. International Inbound VolP Traffic Growth by Region,
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Source: TeleGeography research . © PriMetrica, Inc. 2003
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Brazil opened its market to VolP competition in 2002; however, industry participants
report that regulatory obstacles remain significant. Consequently, traffic growth to
Brazil was 60 percent in 2002—respectable by most standards, but sluggish by com-
parison to other newly liberalized markets, such as India. Mexico remained the largest
recipient of VoIP traffic, accounting for over 50 percent of all incoming voice traffic to
Latin America.

Asia. Traffic to Asia grew 95 percent in 2002, compared with 85 percent growth in
2001. Traffic growth to Asia was spurred by the opening of the international voice mar-
ket in India where traffic increased by 190 percent, and the tripling of traffic to
Philippines (see Figure 8. Inbound Growth to Top VolP Destinations, 2002). China
remained the top destination in Asia, but growth has slowed as the market has
matured—China opened its international voice market to VoIP in 1999 (see Figure 5.
Global VolIP Traffic Termination in Asia, 2001-2003).

Europe. VolIP traffic to Europe grew by just over 50 percent in 2002. Eastern
European countries received 85 percent of this VoIP traffic, but only 15 percent of
Europe’s international PSTN traffic. Conversely, Western European countries received
85 percent of cross-border PSTN traffic but only 15 percent of international VoIP traf-
fic. Poland, Russia, and Bulgaria accounted for more than half of Europe’s inbound
VolIP traffic in 2002 (see Figure 6. Global VolP Traffic Termination in Europe, 2001-
2003).

Figure 4. Global VolP Traffic Termination in Latin America, 2001-2003
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"Source: TeleGeography research ' ; _ © PriMetrica, Inc. 2003
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Figure 5. Global VolP Traffic Termination in Asia, 2001-2003
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Figure 6. Global VolIP Traffic Termination in East Europe, 2001-
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Source: TeleGeography research ’ © PriMetrica, Inc. 2003
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Figure 7. Global VolP Traffic Termination in Africa, 2001-2003
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Source: TeleGeography reséarch_ _ © PriMetrica, Inc. 2003

Africa. Traffic to Africa grew over 200 percent in 2002, far faster than any other world
region. However, this rapid growth is due, in part, to the small size of the overall VolP
market in Africa. Half of the inbound international VoIP in Africa terminated in Senegal
and Nigeria (see Figure 7. Global VolP Traffic Termination in Africa, 2001-2003).

Middle East. VolIP has still not made substantial inroads in the Middle East, except in
Israel. The environment is right for VoIP to flourish—high settlement rates and grow-
ing IP infrastructure—but, the incumbents have, thus far, been successful in limiting set-
tlement-rate bypass.

Routes

Although VolIP calling patterns run roughly parallel to established PSTN demand, the
largest share of VolIP traffic is terminated in countries where existing PSTN settlement
rates are highest relative to the actual cost of transporting the call. Also, because
quality expectations may be lower on many popular arbitrage routes, VolP calls com-
pare favorably to the mediocre quality 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, VolP accounts for up to 15 percent of total
incoming traffic on a given route (see Figure 9. Incoming VoIP Traffic on Selected
Routes, 2002).
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Figure 8. Inbound Growth to Top VolP Destinations, 2002
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The clearest example of this trend is traffic on the U.S.-Mexico route, which accounted
for over 18 percent of U.S.-originated VoIP traffic between 2001 and 2003 (see Figure
10. Top 25 U.S.-Originated VoIP Routes, 2001-2003). Routes into the Philippines,
Poland, and China are still growing strongly and accounted for another 15 percent of
U.S.-originated VolIP traffic during the same time period. Routes to Poland and the
Philippines have seen the most growth between 2001 and 2002, each growing by over
200 percent (see Figure 11. Growth on Top 10 U.S.-Originated VolP Routes, 2001-
2002). Traffic to India grew 190 percent, driven by the introduction of international
competition. VolIP is still a logical alternative on routes like these, where the combina-
tion of market liberalization and relatively high termination rates create perfect condi-
tions for arbitrage.

Wholesale VolP

While many new and incumbent carriers have begun to build IP networks that will carry
their voice traffic in coming years, most wholesale VolIP traffic is still carried by a hand-
ful of specialist providers acting as carriers’ carriers. Most of these specialist whole-
salers use regular Internet transit to carry their voice traffic; others use private lines
running IP. Some use a combination of the two, along with PSTN “failover” circuits
where IP connections are too thin, too few, or too congested.
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Regardless of the the companies’ network architecture, VolP carriers share the same
goal: arbitrage. VolIP carriers take advantage of differences between official PSTN set-
tlement fees and de facto termination rates by using IP to transport their voice traffic.
Arbitrage continues to act as the primary driver for the prodigious growth of interna-
tional VolP traffic.

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 VolP traffic car-
ried by established carriers is bundled into enterprise services on private networks,
some carriers are beginning to carry significant volumes of wholesale VolP over their
long-haul networks. Telecom lItalia, Deutsche Telecom, and Reach are some of the most
prominent incumbent carriers offering wholesale VolP services.

A notable exception to the incumbents’ cautious transition to VolP is China Telecom.
Since the first VoIP licenses were issued in 1999, China Telecom reports that VolP traf-
fic has grown to comprise almost half of its international traffic in 2002. This aston-
ishing growth, however, was probably more the result of fierce competition to maintain
market share against low-priced VolP competitors than an intentional shift away from
its PSTN network.
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Figure 10. Top 25 U.S.-Originated VolP Routes, 2001-2003
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Figure 11. Growth on Top 10 U.S.-Originated VolP Routes, 2001-2002
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While some established PSTN carriers are utilizing their own IP networks to carry voice
traffic, most are still outsourcing a large portion of their VoIP traffic to middle men.
Both iBasis and ITXC carried over 2.5 billion minutes of international traffic in 2002
constituting about one-third of the VolP market—volumes comparable to the largest
switched carriers. ITXC and iBasis carried this traffic for numerous incumbents, as well
as for many major U.S. carriers, including the Regional Bell Operating Companies.

One reflection of the incumbents’ growing faith in VoIP as a transmission platform was
Teleglobe’s recent acquisition of ITXC. Instead of deploying its own VolP network,
Teleglobe chose to expand its range of services by acquiring one of the largest global
VoIP networks. This move also highlights the changing view of traditional carriers
towards transporting voice traffic on the public Internet. The cost and time efficiencies
of interconnecting with other carriers have begun to overcome one of the main imped-
iments to a complete embrace of VoIP: call quality. Interconnecting with a public
Internet backbone involves having a gateway and access to the Internet as opposed to
setting up a dedicated connection between two carriers and reconfiguring the network
with the addition of each new PoP.

This network architecture is also appealing to new international carriers in emerging
markets. Whereas incumbents have been slow to roll out their own VolP networks, the
short deployment times and lower initial infrastructure investment seem to make VolP
the preferred transmission platform of new carriers. Data Access—backed by PCCW—
bégan offering voice services in mid-2002 soon after the opening of the Indian market
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Figure 12. If You Can’'t Beat Them...
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to international competition. The company’s rapid deployment of VolP services has
enabled it to achieve tremendous growth rates. Data Access claims to have already
captured 30 percent of India’s international long-distance market in a mere six months.

In Latin America, outbound PSTN traffic has actually declined for the first time. This,
at a time when markets have recently opened or are in the process of opening and com-
petition is rife, may indicate a shift by new carriers to VoIP as the transmission tech-
nology of choice. In Bolivia, the competitive carrier COTAS-Teledata took a different
approach than competitors to rapidly gain market share upon the deregulation of the
Bolivian market. The company outsourced its domestic and international long-distance
network to ITXC. And from the first day of the deregulation, at the end of 2001, ITXC
has been carrying COTAS-Teledata’s long-distance traffic while other competing carri-
ers’ network buildouts were initially mired by funding issues.

Incumbents’ adoption of VolP has been more deliberate for a variety of reasons.
Although call quality has frequently been cited as an obstacle, incumbents’ willingness
to route traffic via wholesale VoIP carriers suggests that this concern is not insur-
mountable. More crucially, incumbents (and other established PSTN operators) have
invested billions of dollars in PSTN equipment. As this equipment reaches the end of
its depreciation cycle, voice traffic from incumbents can be expected to steadily migrate
to IP networks.

Retail VolP

Many VolIP specialists have been taking a direct path to the consumer by way of PC-
to-PC, PC-to-phone, and phone card calling plans. Companies such as Net2Phone,
deltathree, Callserve, and Go2Call reported significant volumes of PC-to-phone traffic.
Net2Phone continues to dominate the retail market with over 650 million minutes of
international traffic in 2002. While retail carriers’ volumes are small in comparison to
ITXC and iBasis, their per-minute rates are significantly higher. Many retail VoIP carri-
ers also offer wholesale services; however, like their switched counterparts, many are
focusing more on the end user as wholesale margins evaporate.

© PRIMETRICA, INC. 2003 TELEGEOGRAPHY 2004 39



40

TELEGEOGRAPHY 2004

The capaﬁiliﬂés of a VoIP network—that is, what

can be delivered to the consumer—are largely

determined by the standards implemented. To
date, the most widely deployed standard for han-
dling VolP traffic has been H.323, a protocol
developed 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 handle VolIP calls.
Although H.323 is nearly ubiquitous in VolP net-

Figure 13. Protocols

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 par-
ticularly attractive scenario to VoIP carriers {and
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ated with carrying voice traffic, especially on

_ competitive routes. Although there was much

hype surrounding the potential of SIP to revolu-
tionize the VolP industry—peaking with the

~ works, a second standard, Session Initiation rglease of the much publicized integration of SIP
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Its acceptance, however, has less to do with bring to the VolP industry are still compelling but

voice than it does with video and other premium have yet to be realized on a large scale.

Source: TeleGeography research © PriMetrica, Inc. 2003

In 2002, VolP operators such as Vonage and 8x8, which offer voice services in the U.S.
over residential broadband connections, elbowed their way into the media spotlight.
Initial growth has been dramatic: Vonage’s subscribership grew to over 100,000 within
its first year of offering services. Although this growth has been dramatic, broadband
VolIP customers still represent only a tiny fraction of the approximately 187 million local
loops in service in the U.S..

U.S. cable TV companies have also announced that they will deploy VoIP via their
broadband networks. However, the reality of cable-TV operators’ deployments has not
kept pace with the surrounding rhetoric. Most deployments have been limited regional
trials, and large-scale rollouts of VoIP over broadband cable are not expected until the
end of 2004 or 2005.

In Japan, broadband penetration is slightly lower than the U.S.; however, broadband
VoIP subscribers are much more numerous. Broadband services provider Softbank BB
began offering VolP services mid-2002. By year-end 2002, the company had over 1.2
million subscribers and has grown in 2003 to about 2 percent of total phone lines. This
striking growth has stimulated NTT and other major Japanese broadband providers to
begin offering voice services over their I[P networks.

While most of these VolP-via-broadband operators have emphasized the VolP compo-
nent of their service offering, few (if any) of these service providers operate their own
international VolP networks. Instead, the long-haul portion of the call is typically
routed via wholesale carriers—most of which operate switched networks. So, in
essence, unless both the caller and the person being called are customers of the same
VoIP telephone company, only the first leg of the call involves an IP network.
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Figure 14. VoIP’s Regulatory Status in the U.S.

VolP has enjoyed a relatively unregulated status in the U.S.
While end-users may regard VoIP as being comparabie to
plain old telephone service, the FCC treats VolP as an “infor-
mation service,” because VolP traffic traverses the Internet,
rather than the PSTN. The U.S. Congress has mandated that
the Internet and other interactive computer services, or,
“information services,” remain unfettered by state and federal
regulation to promote healthy free market competition. Thus,
VolIP has not been not subject to the same charges, taxes and
fees as a basic telecommunications services under the
Telecommunication Act of 1996.

Much of the current regulatory status of VolP was defined in
the 1998 Stevens Report, a report by the FCC apprising
Congress of certain provisions of the Telecommunication Act
of 1996 regarding the universal service system. The report
confirmed that Internet services were “information services”
and would remain unregulated and thus not obliged to con-
tribute to the Universal Service Fund (USF). While phone-to-

phone VoIP may resemble “telecommunication services” more

closely than “information services,” the FCC determined not to
make any definitive pronouncements until it had a more
detailed record of individual service offerings. The report con-
cluded that, although VoIP providers do not directly contribute
to the USE they pay indirectly through leasing of private lines.
Since then, phone-to-phone VolIP has remained in regulatory
limbo.

As the VoIP industry has grown, however, the regulatory
debate has heated up at the state level. RBOCs and state pub-
lic utility commissions have begun to eye what they see as the
loss of significant revenues under VolP's current unregulated
status. Perhaps more worryingly, the lighter regulatory burden
imposed on VolP service provider affords them a significant
competitive advantage over PSTN service providers. Although

Source: TeleGeography research

the regulatory status of VoIP has not changed at the federal
level since Stevens Report, a number of state governments
have begun investigating whether VoIP should be regulated
within their jurisdiction.

In August and September 2003, Minnesota, Wisconsin, and
California moved to regulate VolP carriers. Minnesota was the
first state to decide that a VolP carrier, Vonage, should be reg-
ulated and taxed as a traditional phone company, required to
obtain business licenses and begin to pay fees to support
state services such as 911. Wisconsin's Public Service
Commission followed suit and contacted at least one VolP car-
rier, 8x8, regarding a change in their regulatory status.
California is latest and largest state to begin regulating VolP
carriers as traditional phone companies. Due to the state’s
size and importance, some feel that the decisions made by
California’s Public Utility commission (PUC) may have some
influence on future FCC rulings. '

All the recent requlatory activity has not been against VolP
carriers, however. A federal judge found that the Minnesota
findings were in conflict with federal law and issued a perma-
nent injunction against the PUC's August ruling. In
Pennsylvania, a state senator introduced a bill in September
for a statewide moratorium on requlating or taxing VolP carri-
ers for five years.

As an increasing number of state PUCs begin to evaluate the
regulatory status of VoIP, Chairman Michael Powell announced
that the FCC will hold a forum on these issues in December
2003 to review the FCC's regulation of VoIP. A formal ruling by
the FCC is anticipated within 12 months of this forum. The
international telecommunications industry will be watching
with interest as the regulatory drama unfolds in the U.S.

© PriMetrica, Inc. 2003

VOIP

What's Next?

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 and VolP have no doubt played a significant
role in accelerating this process in the last few years, and forecasting the effect on
actual traffic flows remains an extremely difficult endeavor. Moreover, as new IP com-
munications services and devices become available, they may stimulate new demand
and increase VolP traffic flows beyond the growth rates characteristic of the traditional
voice telephony market. We will be watching—and reporting—these developments as
they occur.
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International Traffic to and from
Mobile Phones |

Over the past decade, rapid growth has transformed mobile telephony from a niche
market segment to a formidable market force in international telecommunications. In
2002, mobile lines overtook fixed lines globally, passing from 47 to 52 percent of total
lines. Ten years ago, the portion of calling opportunities (total possible calls between
telephone numbers) involving mobiles was less than ten percent. In 2003, the ITU
expects mobile calls (both to and from mobiles) to account for over 70 percent of
worldwide calling opportunities. As a result of its growth and ubiquity, mobile teleph-
ony has become an important issue for investors, consumers, regulators, and, not least
of all, international carriers.

That mobiles represent such a significant portion of calling opportunities underscores
their relevance to international operators. The more calls (and, thus, international
calls) that involve mobiles, the more wholesale revenue mobile operators may gener-
ate for international carriers—and the more termination costs international carriers pay
out to mobile operators. Given the significant differential between fixed- and mobile-

MOBILES

Figure 1. Mobile versus Fixed International Traffic and Subscribers by Region, 2002
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termination prices, even a 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 15 percent of total international traffic to 17 percent while mobile-ter-
minated traffic rose from just over 23 percent to 25 percent. As that proportion grows,
mobile traffic will become an even greater consideration for long-distance carriers.

Mobile Traffic

Growth in international mobile traffic has generally exceeded that of international fixed
traffic of the past few years, reflecting the boom in mobile subscribership. The matu-
ration of many mobile markets (particularly Europe) has dampened global subscriber
growth from 54 percent in 1998 to 23 percent in 2002, down slightly from 29 percent
in 2001. Even so, many other markets have shown robust growth in subscribership
over the past year. Registering a 55 percent jump, Africa continues to lead the world
in subscribership increases, largely due to countries with blistering growth rates such
as Nigeria (1000 percent growth in 2001 and 395 percent in 2002). The United States
and Canada remains the only region of the world in which fixed lines still outnumber
mobile subscribers, though by only four percent.

Figure 2. Percent of Mobile-Originated International Traffic, 1999-2002
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International mobile traffic has likewise experienced declining growth in recent years,
though growth rates appear to be stabilizing. The volume of mobile-originated inter-
national traffic grew approximately 19 percent, from 22.7 billion minutes to 27.9 bil-
lion minutes, between 2001 and 2002. While almost triple the global switched growth
rate, mobile traffic growth is roughly the same as the previous year. The distribution
of traffic across regions has remained relatively constant over the past four years, with
Europe representing 59 percent of the world’s mobile-originated international traffic.
Between 2001 and 2002, Europe’s share declined slightly due to growth in other
regions, such as Asia & Pacific and Africa (see Figure 1. Mobile versus Fixed
International Traffic and Subscribers by Region, 2002).

Regional traffic growth rates tend to reflect differences in subscribership growth, vary-
ing considerably across the world. Africa, again, scored high with a 37 percent increase
in mobile-originated international traffic. Latin America & Caribbean decreased from
13 to seven percent growth, on par with its decline in subscribership growth.
Interestingly, while Asia & Pacific subscribership growth shrunk slightly between 2001
and 2002, its mobile-originated traffic growth was higher than the previous year.

Figure 3. Percent of Mobile-Terminated International Traffic, 2000-2002
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Figure 4. Roaming 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, plus a
markup from her home provider, will then be billed directly to
her. For originating ca"s, 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 mobile
provider and at least one Austrian provider. Such agreements
are quite common, especially among GSM operators. The
GSM Association 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 {CODMA, TDMA, etc.} in use. Interstandard roaming is
thus a central issue for truly global roaming. World phones,
capable of functioning on GSM and CDMA netwaorks across
the globe, are expected to be launched commercially, at least
in the U.S., by the end of 2003.

© PriMetrica, Inc. 2003

Overall, mobile-originated traffic increased from 15.6 percent to 17.4 percent of out-
going international call volumes (see Figure 2. Percent of Mobile-Originated
International Traffic, 1999-2002).

The growth of mobile-terminated traffic dropped significantly more than mobile-origi-
nated traffic between 2001 and 2002, increasingly only 17 percent (compared to 36
pQrcent the previous year). Worldwide, approximately 25 percent of international call
volumes, or 36 billion minutes, are terminated on mobile phones. European users

© PRIMETRICA, INC. 2003
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Figure 5. Mobile Subscribers and International Traffic for Selected Countries, 2002
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again received the bulk of mobile-terminated traffic, with a 56 percent share of the
world’s total. Europe’s share declined roughly one percent over the past year, reflect-
ing stronger mobile-terminated growth rates in almost all other regions of the world.
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Figure 6. International Call Prices: Mobile versus Fixed, 2002-2003
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Regional growth rates of mobile-terminated traffic were less varied than for mobile-
originated traffic, with most regions registering between 15 and 30 percent increases.
Such consistency across world regions may indicate a maturing of the mobile-termi-
nated market. Nevertheless, growth remains robust even in the most mature of
regional markets. Europe’s volume growth was a healthy 15 percent in 2002 (see
Figure 3. Percent of Mobile-Terminated International Traffic, 2000-2002).

Despite slowing growth rates, international mobile traffic growth will likely continue to
outpace fixed traffic growth as mobile penetration increases and substitution occurs.
Roaming is often cited as a contributor to international mobile traffic growth, but its
effects are difficult to quantify and often rather volatile. For example, mobile opera-
tors in Singapore reported a significant decline in roaming traffic during the height of
SARS panic. (For a discussion of how roaming contributes to international mobile traf-
fic, see Figure 4. Roaming and International Mobile Traffic.). Worth noting is that while
mobiles account for over half of the world’s calling destinations, only a quarter of inter-
national call volumes are terminated on mobile—and even less are originated on
mobiles. That disparity may indicate some room for growth, but such growth may rely
heavily on mobile substitution of fixed phones.

Termination and Regulation

With growing amounts of international traffic flowing to mobile handsets, mobile ter-
mination costs have become an increasingly important issue for international carriers,
consumers, and regulatory agencies. Terminating traffic on mobile networks is almost
u‘n'iversally more expensive than terminating traffic on fixed networks, resulting in a sig-
nificant differential between call prices to mobile and fixed phones. Figure 6 charts the
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Figure 7. Interconnection, Wholesale, and Retail Prices for Select Countries, 2003

Interconnection (US$/min) Wholesale (US$/min) Retail (US$/min)
Mobile % Mobile % Mobile %
Country Fixed Mobile of Fixed Fixed Mobile of Fixed Fixed Mobile of Fixed
France 0.03 0.13 452.4% 0.01 0.13 1066.7% 0.12 0.31 258.3%
Germany 0.02 0.26 1198.2% 0.01 0.16 1341.7% 0.12 0.28 233.3%
Hungary 0.03 0.16 558.6% 0.03 0.14 511.1% 0.27 0.41 151.9%
Italy 0.02 0.17 854.9% 0.01 0.13 1066.7% 0.12 0.27 225.0%
Portugal 0.02 0.22 1118.6% 0.02 0.16 815.0% 0.12 0.31 258.3%
Spain 0.03 0.23 896.8% 0.01 0.15 1363.6% 0.12 0.30 250.0%
Sweden 0.01 0.11 1118.8 0.01 0.12 958.3% 0.12 0.28 233.3%
Switzerland 0.02 0.28 1439.8% 0.02 0.19 1206.3% 0.12 0.33 275.0%

Notes: Percent reflects the mobile rate as a percentage of the fixed rate. Wholesale rates are from New York as of September 2003. Retail rates
are from AT&T. Interconnection rates are for national interconnection. ,

Source: AXCESSRATESM by Arbinerﬂ_'aexchénge and TeleGeogfaphy research . v © PriMetrica‘,,‘inc, 2003

differences between wholesale rates to fixed and mobile phones in various countries.
In some countries, such as the United States and Canada, there are no additional
charges associated with mobile termination, and wholesale prices are equal. In coun-
tries, such as Spain, wholesale costs to mobiles may be up to 14 times those of calls
to fixed lines.

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.

Where the rates for fixed and mobile termination are in line, e.g., Paraguay, mobile traf-
fic does not contribute significantly more to the cost of terminating traffic in a partic-
ular country. Where the difference is more substantial, mobile traffic contributes
disproportionately to the total cost of termination (see Figure 8. Estimated Costs of
Wholesale Traffic to Fixed and Mobile Destinations, 2002). Wholesale rates to
Portuguese mobiles, for example, are nine times those to Portuguese fixed lines. Thus,
while 37 percent of incoming international traffic is terminated on mobiles, they
account for over 80 percent of termination costs. Given the dramatic differences in
rates, a slight increase in mobile-terminated traffic may thus produce an appreciable
increase in termination costs. In Europe, for example, mobile-terminated calls
accounted for 32 percent of incoming international traffic, up only two points over the
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Figure 8. Estimated Costs of Wholesale Traffic to Fixed and Mobile Destinations, 2002

Global Traffic

to Destination (m min)

Wholesale Rate
to Destination (US$/min)

Total Cost
of Traffic (US$ m)

Destination Total Traffic % to Mobile Fixed Mobile Fixed Mobile % to Mobile
Africa

Cameroon 50.0 44.4% 0.18 0.18 5.01 3.99 44.4%
Congo, Dem. Rep. 8.8 62.0% 0.15 0.19 0.50 1.04 67.4%
Ethiopia 34.3 8.4% 0.37 0.46 11.62 1.33 10.3%
Ghana 153.0 32.0% 0.08 0.09 8.32 4.4 34.6%
Kenya 69.2 40.0% 0.15 0.15 6.23 415 40.0%
Madagascar 26.0 34.1% 0.20 0.22 3.43 1.95 36.3%
Morocco 736.7 44.3% 0.18 0.23 73.90 75.02 50.4%
Senegal 183.4 32.5% 0.17 0.18 21.05 10.72 33.8%
Uganda 13.3 47.6% 0.1 0.1 0.77 0.70 47.6%
Africa Total 5,405.8 26.9% 0.15 0.18 585.84 266.85 31.3%
Asia & Pacific

Australia 2,785.5 22.1% 0.02 0.14 43.42 86.05 66.5%
Azerbaijan 69.1 28.0% 0.14 0.15 6.97 2.90 29.4%
Bahrain 200.8 30.9% 0.16 0.18 2.2 11.16 33.4%
Bangladesh 268.8 25.8% 0.16 0.16 31.89 11.12 25.8%
Cambodia 334 69.0% 0.33 0.33 3.42 761 69.0%
China 4,688.6 19.6% 0.02 0.02 75.42 18.35 19.6%
Georgia 57.6 50.0% 0.06 0.07 1.73 2.02 53.8%
India 2,851.6 10.9% 0.25 0.25 635.29 7161 10.9%
Indonesia 4294 25.2% 0.06 0.12 19.26 13.01 40.3%
Jordan 236.0 35.0% 0.13 0.14 19.94 11.56 36.7%
Korea, Rep. 928.0 35.0% 0.03 0.06 18.10 19.49 51.9%
Malaysia 1,050.0 32.0% 0.03 0.03 21.42 10.08 32.0%
New Zealand 1,567.3 20.0% 0.02 0.15 25.08 41.02 65.2%
Pakistan 1,530.4 12.0% 0.24 0.24 323.21 44,09 12.0%
Qatar 134.6 52.7% 0.23 0.30 14.66 21.26 59.2%
Saudi Arabia 815.2 35.1% 0.17 0.19 90.01 54.29 37.6%
Singapore 3,587.0 32.8% 0.01 0.02 24.10 23.53 49.4%
Taiwan 2,001.3 25.1% 0.03 0.08 44.97 40.18 47.2%
Thailand 305.0 35.2% 0.10 0.10 19.78 10.72 35.2%
Asia & Pacific Total 38,999.4 21.1% 0.09 0.1 2,546.19 1,208.34 32.2%
Latin America & Caribbean

Bolivia 115.1 31.0% 0.19 0.20 15.09 7.14 32.1%
Brazil 1,410.7 18.0% 0.07 0.10 80.97 25.39 23.9%
Chile 760.0 15.0% 0.02 0.1 12.92 12.54 49.3%
Colombia 815.8 14.9% 0.08 0.08 55.54 9.72 14.9%
Guatemala 817.7 28.3% 0.15 0.18 87.98 41.61 32.1%
Haiti 54.7 20.9% 0.23 0.29 9.96 3.31 24.9%
Mexico 5,836.9 21.2% 0.10 0.12 424.76 190.69 31.0%
Panama 125.9 25.6% 0.16 0.20 14.98 6.46 30.1%
Paraguay 7.4 45.6% 0.20 0.22 7.76 711 48.0%
L. America & Carib. Total  17,471.5 24.3% 0.1 0.13 1,444.68 555.35 21.8%

Notes: Global traffic to destination equals total incoming traffic to each country in 2002 and includes bothktrafﬁc 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 2002. Total cost to fixed and mobile deéﬁnaﬁpns 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: Band-X Ltd. and Tel'aGeography research
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Figure 8. Estimated Costs of Wholesale Traffic to Fixed and Mobile Destinations, 2002

(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
Europe
Austria 1,721.0 43.7% 0.02 0.16 19.39 120.26 86.1%
Bulgaria 213.0 25.0% 0.06 0.14 9.59 7.46 43.8%
Czech Republic 580.0 42.2% 0.03 0.13 10.06 31.80 76.0%
Denmark 1,203.2 28.0% 0.02 0.14 17.33 47.17 73.1%
Finland 398.6 42.0% 0.02 0.15 4.62 25.11 84.5%
France 8,899.4 21.1% 0.02 0.16 129.75 385.88 74.8%
Germany 15,092.5 28.0% 0.02 0.15 217.33 633.89 74.5%
Greece 935.0 31.0% 0.04 0.1 25.81 31.88 53.3%
Hungary 448.5 33.0% 0.04 0.15 12.02 22.20 64.9%
Italy 5,889.3 50.3% 0.02 0.16 58.54 473.96 89.0%
Luxembourg 394.1 35.0% 0.02 0.09 5.12 1241 70.6%
Malta 65.5 32.5% 0.05 0.12 2.21 2.56 53.6%
Moldova 191.4 20.8% 0.07 0.07 10.61 279 20.8%
Netherlands 2,802.2 38.0% 0.02 0.19 34.75 202.32 85.3%
Norway 1,192.8 23.2% 0.01 0.13 9.16 36.05 79.7%
Portugal 1,310.3 37.4% 0.02 0.18 16.40 88.24 84.3%
Slovak Republic 278.0 33.4% 0.05 0.14 9.26 13.00 58.4%
Spain 3,415.3 33.0% 0.01 0.18 22.88 202.87 89.9%
Sweden 1,421.6 28.0% 0.01 0.14 10.28 55.96 84.5%
Switzerland 3,338.1 35.0% 0.02 0.17 43.40 198.62 82.1%
Europe Total 69,520.9 31.6% 0.03 0.15 123760  3,380.57 73.2%
U.S. & Canada
Canada 9,595.3 6.2% 0.02 0.02 180.01 11.90 3.2%
United States 14,249.8 5.0% 0.02 0.02 270.75 14.25 5.0%
U.S. & Canada Total 23,845.1 5.5% 0.02 0.02 450.75 26.15 5.5%
Notes: See facing page. -
Source: Band-X Ltd. and TeleGeography research ' © PriMetrica, Inc. 2003

previous year. The mobile percentage of termination costs, however, increased from 69
to 73 percent. These cost estimates are meant to be solely illustrative, but the eco-
nomic effects they imply are definitely real.

The grave economic reality of these effects, exacerbated by burgeoning call volumes,
has fomented a complete reversal in regulatory trends over the past few years. Where
national regulatory agencies (NRAs) were once more concerned with stimulating the
industry growth and competition, often through implementing calling party pays (CPP)
payment structures and pricing constraints on fixed interconnection, they are now scru-
tinizing the charges levied for connection to mobile networks and, in some cases, inter-
vening on behalf of fixed-line operators.

The European Union, long a leader in both international traffic and mobile penetration,

has been most notorious for its pronounced interconnection price differentials (occa-
sionally as severe as 2,000 percent), attracting vociferous complaints not only from
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_ fixed-line phone.

(RPP). In the former, the party originating the call

_to a mobile phone pays a premium for access to

the mobile network. Thatis, 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

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

Figure 9. Payment Structures for Mobile Calls

. Two payment structures exist for mobile services:
_ calling party pays (CPP) and receiving party pays

Proponents of CPP argue that it increases mobile
penetration, especially by facilitating pre-paid
mobile services. RPP, they contend, discourages
mobile uSagg, 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. ‘

© PriMetrica, Inc. 2003

European fixed-line operators but also from bodies such as the Office of the United
States Trade Representative (USTR) and the Federal Communications Commission
(FCC). In response to these criticisms and as part of the implementation of the
European Telecommunications Regulatory Package, almost every European NRA has
undertaken studies of the mobile market, with particular attention paid to intercon-
nection issues. The results have been mixed, ranging from the establishment of best-
practice guidelines for setting interconnection prices (in France) to direct mandates for
cost-oriented pricing (in Sweden) to no intervention whatsoever (in Germany).

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
(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.
Furthermore, the Swedish regulator issued a mandate stating that the competitors’
interconnection rates should be within 10 percent of Telia’s rates in order not to war-
rant further regulatory investigation and potential action.
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In the United Kingdom, Oftel has deemed each of the four mobile operators to wield
SMP over mobile termination, due to their monopoly control over interconnection to
their networks rather than their share of the overall market. As a result, all four oper-
ators are subject to regulatory intervention regarding interconnection. The broad
assignment of SMP and corollary subjection to regulatory control underscores Oftel’s
generally aggressive stance towards reducing mobile interconnection prices. In
September 2001, Oftel released its recommendations for cutting prices and imple-
menting a price cap for termination charges. Mobile operators opposed Oftel’s rec-
ommendation and referred the dispute to the Competition Commission. The
Commission concurred with Oftel, suggesting a 15 percent reduction by April 2003 and
subsequent reductions over the next three years.

Similar regulatory efforts have yielded disparate results. A court in the Netherlands
overturned an OPTA (the Dutch NRA) ruling on fixed-mobile termination pricing earlier
this year. Spanish regulator CMT mandated a 17 percent rate cut in 2002, followed by
an additional seven percent reduction in October 2003. Italy’s regulator approved a
13 percent reduction in fixed-to-mobile call costs in June 2003 and announced the pos-
sibility of a further 20 percent reduction over 2004 and 2005. Given the relative inde-
pendence of European NRAs and the litigation pursuant to any regulatory intervention,
the evolution of mobile termination rates will likely continue to be marked by such
regional variations.

Despite regulatory differences within the EU, mobile termination costs are clearly, if
slowly, moving downward. The differential between wholesale rates to European coun-
tries has generally narrowed, though generally by less than 20 percent. Elsewhere, the
gap between prices has also narrowed, by as much as 50 percent in some cases.
Wholesale rates, however, are highly variable over time and may reflect illicit, grey mar-
ket arrangements rather than stable price declines.

Where from Here?

While such price reductions are welcome news for consumers and international carri-
ers, their effect on mobile operators may be particularly severe. According to some
estimates, mobile operators depend on termination for 25 percent of their revenues.
Faced with mandated price cuts, mobile operators are struggling to shore up their aver-
age revenue per user (ARPU), which is no small feat given the slow up-take of 3G serv-
ices and the inherent volatility of roaming traffic. International carriers can thus expect
declines in termination costs to be much slower than pricing declines elsewhere in the
international market and much more hotly contested. With mobile phones now out-
numbering fixed lines, international mobile traffic and its associated costs will undoubt-
edly be an acute concern of international operators for some time to come.

MOBILES
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International Services of U.S.
RBOCs

In most of the world, the incumbent fixed-line local-exchange carrier (LEC) also domi-
nates the national and international long-distance market. The U.S. stands as an
exception to this rule: AT&T’s local and long-distance services were separated in 1984
as a condition for settlement of a landmark antitrust case against AT&T. The terms of
the “Modified Final Judgement” split AT&T into distinct operating companies: a long-
distance carrier (AT&T), and a group of “Regional Bell Operating Companies.” The set-
tlement bequeathed the local network services market to the RBOCs but forbade them
from offering long-distance services within their local-service areas.

In the twenty years since, the U.S. fixed-line market has been divided into two broad
classes of operators: Local Exchange Carriers (LECs) and long-distance, or “Inter-
Exchange Carriers” (IXCs). While the market for long-distance services became fiercely
competitive in the 1990s, the market for local services continued to be dominated by
the four RBOCs. Collectively, the four RBOCs account for approximately 87 percent of
U.S. access lines—but virtually no long-distance customers (see Figure 1. RBOC
Statistical Summary). However, this situation is changing rapidly.

Regulatory Changes

The Telecommunications Act of 1996 (1996 Act) dramatically changed the competitive
landscape. The 1996 Act was motivated largely by two interrelated concerns. First,
the U.S. Congress sought to foster greater competition for local services by, among
other things, allowing the country’s major long-distance carriers to compete directly for
local services with incumbent carriers. The second goal, and the political quid pro quo
for the first, was to free the RBOCs from the antitrust constraints imposed in 1984.

According to Section 271 of the 1996 Act, in order to receive FCC authorization to pro-
vide long-distance services in a state where an RBOC is the largest local exchange car-
rier, an RBOC must first prove that its local service market is actually competitive by
satisfying a “14-point competitive checklist.” “Section 271 Approval,” as the process
became known, proved to be a long, hard slog for the RBOCs.

Figure 1. RBOC Statistical Summary

Access lines Long-Distance  Long-Distance Total Revenue
Company (million) lines (mil) Revenue 2002 (billion) 2002 (billion)
BellSouth 23.9 34 $0.88 $22.4
Qwest 16.5 11 n.a. $15.4
SBC 54.8 115 $2.32 $43.1
Verizon 56.2 15.9 n.a. $67.6

Notes Access line and long—dlstance line data for BeitSomh SBC, and Venzon for 03 2003; Qwest access and long-dis-
tance data are for ﬂ2 2003. SBC reported 11.5 million Iong d:stance customers rather than subscriber lines.

. Source TelsGeographyresearch . . . @FﬂMatnca, Ing. 2(!33

RBOCS
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Figure 2. Section 271 Approvals

RBOC State Status Date Approved RBOC Access Lines
Verizon New York Approved 12/22/99 11,857,572
SBC Kansas Approved 6/30/00 1,390,959
SBC Texas Approved 6/30/00 11,844,985
SBC Oklahoma Approved 1/22/01 1,663,280
Verizon Massachusetts Approved 4/16/01 4,406,165
Verizon Connecticut Approved 7/20/01 2,381,200
Verizon Pennsylvania Approved 9/19/01 6,970,719
SBC Arkansas Approved 11/16/01 1,037,211
SBC Missouri Approved 11/16/01 3,033,011
Verizon Rhode Island Approved 2/24/02 641,977
Verizon Vermont Approved 4/17/02 360,161
BellSouth Georgia Approved 5/15/02 4,225,392
BellSouth Louisiana Approved 5/15/02 2,377,949
Verizon Maine Approved 6/19/02 731,657
Verizon New Jersey Approved 6/24/02 6,681,455
BellSouth Alabama Approved 9/18/02 2,260,366
BellSouth Kentucky Approved 9/18/02 1,805,685
BellSouth Mississippi Approved 9/18/02 1,345,229
BellSouth North Carolina Approved 9/18/02 2,892,176
BellSouth South Carolina Approved 9/18/02 1,720,475
Verizon Delaware Approved 9/25/02 589,979
Verizon New Hampshire Approved 9/25/02 795,753
Verizon Virginia Approved 10/30/02 4,226,700
SBC California Approved 12/19/02 23,013,488
BellSouth Florida Approved 12/19/02 9,027,643
BellSouth Tennessee Approved 12/19/02 2,673,375
Qwest Colorado Approved 12/23/02 2,812,527
Qwest Idaho Approved 12/23/02 692,507
Qwest lowa Approved 12/23/02 1,107,337
Qwest Montana Approved 12/23/02 374,971
Qwest Nebraska Approved 12/23/02 473,121
Qwest North Dakota Approved 12/23/02 211,961
Qwest Utah Approved 12/23/02 1,076,872
Qwest Washington Approved 12/23/02 3,378,958
Qwest Wyoming Approved 12/23/02 261,260
Verizon District of Columbia Approved 3/19/03 919,587
Verizon Maryland Approved 3/19/03 3,932,175
Verizon West Virginia Approved 3/19/03 862,638
SBC Nevada Approved 4/14/03 426,320
Qwest New Mexico Approved 4/15/03 854,785
Qwest Oregon Approved 4/15/03 1,918,643
Qwest South Dakota Approved 4/15/03 257,651
Qwest Minnesota Approved 6/26/03 2,279,543
SBC Michigan Approved 9/17/03 5,910,478
SBC lllinois Approved 10/15/03 7,609,540
SBC Indiana Approved 10/15/03 3,358,983
SBC Ohio Approved 10/15/03 5,133,605
SBC N Wisconsin Approved 10/15/03 2,614,546
Qwest Arizona Pending Pending 2,881,752

Notes: Access line data are.as of December 31, 2001. Hawaii and Alaska are not served by RBOCs. ’
Source: FCC and TeleGeography research - : . © PriMetrica, Inc. 2003
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Figure 3. RBOC Access Lines Approved for Long-Distance Service

Subscriber Lines (millions)

~ Notes: Lines approved represent RBOC access fines i

tates wh re RBOCs have received Section 23
Source: FCC and ‘[é!p' ography research . - 3

Ameritech (which later merged with SBC) filed the first Section 271 application in
January 1997, only to have it rejected a few weeks later. The first RBOC to win Section
271 approval in a state was Verizon (then known as BellAtlantic), in New York in
December 1999. The pace of approvals continued slowly in 2000 and 2001 and accel-
erated in mid-year 2002 (see Figure 3, RBOC Access Lines Approved for Long-Distance
Service 1999-2003). By November 2003, the Bells had received authorization to pro-
vide long-distance services in all states but Arizona (see Figure 2. Section 271
Approvals).

A number of factors account for the recent wave of approvals. While critics of the
RBOCs point to a friendlier management team at the FCC, some fundamental issues
have changed as well. The Bell Companies are clearly no longer as invulnerable as they
seemed during the telecom boom. The number of phone lines in service—the RBOC'’s
core business—peaked in 2000 and has declined by approximately one percent per
quarter during the past 12 months. Moreover, a growing number of the lines in serv-
ice are lower-margin “unbundled” wholesale lines that rival carriers, such as AT&T and
MCI, are reselling to their own customers.

Due to the growing pressure on their traditional business lines, the RBOCs have scram-
bled to find other source of revenues. All four Bells have identified long-distance serv-
ice as a priority growth area, and international long-distance as a lucrative niche within
the sector. Now free from regulatory restraints, the Bells have made rapid inroads in

Dec-99 Jun-00 Dec-00 Jun-01 Dec-01 Jun-02 Dec-02 Jun-03

RBOCS

~ ©PriMetrica, Inc. 2003
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Figure 4.

BellSouth Switched Line and Long-Distance Revenues
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the long-distance market. For example, BellSouth’s long-distance revenues have grown
more then 70 percent in the past 12 months (see Figure 4), and Qwest’s long-distance
subscribers more than doubled in the second quarter of 2003.

RBOC International Long-Distance Strategies

While the RBOCs have been quite public about their international long-distance ambi-
tions, most are reluctant to divulge consistent metrics regarding this business.
Consequently, assessing their current market position and their potential impact is dif-
ficult. However, the four local service providers clearly have the potential to capture
substantial international service market share. According to FCC data, the four RBOCs
accounted for approximately 15 percent of residential long-distance customers at year-
end 2002—compared with almost none in 1999. While they’'ve been gaining market
share rapidly, each company is taking a distinct approach to the long-distance market,
and the international market, in particular.

Verizon, the largest RBOC, was formed through the 2000 merger of Bell Atlantic with
CTE, the largest “independent” (non-RBOC) local-service provider. While Bell Atlantic
had been prohibited from competing in the long-distance market, GTE had re-entered
this segment in 1996. Verizon was also the first RBOC to receive Section 271 approval
in any of its markets, and had aggressively marketed long-distance services to its cus-
tomers. By the third quarter of 2003, Verizon reported nearly 16 million long-distance
access lines in service. Verizon uses a combination of direct bilateral routes and whole-
sale carriers for its international traffic. Verizon carried over 135.7 million minutes of
international traffic in 2002.
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Figure 5. SBC Switched Lines and Long-Distance Revenues
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SBC is the second largest RBOC, with just under 55 million local access lines in serv-
ice. SBC received Section 271 authorization in its final four states in October 2003.
At the end of the third quarter of 2003, SBC had 11.5 million long-distance customers,
and approximately 1.7 million international long-distance customers. SBC currently
sends most of its international traffic via WilTel and other wholesale carriers. SBC has
developed discount plans for calls to Latin America and Canada to serve its customer
base in Texas, California, and the Midwest. SBC has also developed calling plans tar-
geted towards the substantial Arab immigrant communities in Detroit and Chicago.
After declining steadily over the past three years, SBC’s long-distance revenues began
to increase sharply in Q2 and Q3 of 2003 (see Figure 5. SBC Switched Lines and Long-
Distance Revenues).

BellSouth was the first RBOC to receive Section 271 authorization in all of its states.
With Florida as its largest single market, the company has targeted its international
long-distance service offerings towards the Latino community. While BellSouth sends
some Latin American traffic via direct routes, the great majority is sent via wholesale
carriers. BellSouth reported approximately 16 million minutes of international long-dis-
tance traffic in 2002, all of it resale. The company’s long-distance revenues have
grown more than 70 percent in the past four quarters (see again Figure 4. BellSouth
Switched Lines and Long-Distance Revenues), suggesting that international traffic vol-
umes will also increase sharply in 2003.

Qwest, the ambitious fiber-optic network builder, merged with RBOC US West in 2000.
Qwest provides an extensive set of wholesale long-distance network services in addi-
tion to its local telecom services. Qwest has also provided retail long-distance service
on a resale basis outside its local service area. While Qwest is still awaiting 271
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approval in Arizona, the company’s long-distance subscribers have grown rapidly in its
other markets. In the second quarter of 2003, Qwest added 590,000 retail long-dis-
tance customers, more than doubling its subscriber base. With its origins in the whole-
sale networks business, Qwest is developing not just a retail international long-distance
business but is also aggressively offering international wholesale voice services.

RBOCs International Traffic Volumes

Although precise international traffic data are not available for most of the RBOCs, the
four Bell companies clearly did not generate much international traffic in 2002 relative
to the total U.S. market. Verizon reported 135.7 million minutes of traffic in 2002,
most of it originating in Hawaii (where Verizon has a long-distance business predating
the 1996 Act). BellSouth reported 16 million minutes of traffic, all of it international
resale. While SBC did not file an international traffic report with the FCC, the company
routes almost all of its international traffic via WilTel, which reported approximately 100
million minutes of outbound international traffic in 2002.

FCC data suggest that the RBOCs accounted for slightly more than 15 percent of resi-
dential domestic long-distance subscribers and approximately 10.6 percent of domes-
tic long-distance traffic by year-end 2002. The Bells’ share of business long-distance
subscribers is probably significantly lower than their residential market share, since the
RBOCs have, historically, had difficulties serving large corporations due to their inabil-
ity to provide a full array of long-distance services. The RBOCs’ share of international
long-distance service is also likely lower than their share of domestic long-distance
services. Price-sensitive high-volume consumers are likely to favor discount carriers,
while international businesses, as noted above, have traditionally been a difficult mar-
ket for RBOCs.

TeleGeography estimates that the RBOCs originated approximately 1.6 billion minutes
of international traffic in 2002, roughly 3 percent of total U.S. international traffic.
However, most of this traffic was not carried by the Bells, but delivered by wholesale
carriers. Consequently, TeleGeography estimates that international traffic actually car-
ried by the RBOCs was between 300 and 400 million minutes, about one percent of
U.S. traffic. Though tiny, this volume is important in its historical context. As recently
as mid-year 2002, the states for which RBOCs had received Section 271 authorization
accounted for only one-third of the Bell’s total access lines. With the exception of some
of Verizon’s former GTE operations, they served no long-distance customers at all prior
to 1999.

How much of the international long-distance market will the RBOCs ultimately capture?
Though exact parallels are hard to find, the experience of fixed-line operators in other
countries provides a useful frame of reference. Incumbent fixed-line operators seldom
account for less than thirty percent of a country’s international voice traffic. Obviously,
the situation of incumbents in other countries is not directly comparable, in that other
incumbents’ local and long-distance operations were never legally separated. Also,
none of the Bells possess the complete national coverage that their foreign counter-
parts can provide. Nevertheless, the RBOC’s rapid market-share gains in the past year
suggest they are well on their way to reshaping the U.S. long-distance market.
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Competition and Market Shares

In 1995, less than half of the world’s international traffic was originated in the 15 coun-
tries that had opened their international long-distance markets to competition. By
2002, more than 50 countries, accounting for 90 percent of the world’s international
traffic, had liberalized their international long-distance markets (see Figure 1. 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 initiative, which opened most of Western Europe
to international competition in January 1998 (though a few countries jumped the gun,
opening their markets in 1997). Since the dramatic market opening of January 1998,
many additional countries have joined the ranks of competitive markets, including
Creece, Taiwan, China, and, most recently, India.

New market entrants used low prices to pry customers away from the former monop-
oly incumbent carriers. Given their lower cost structures and their lack of an estab-
lished customer base, new carriers were able to price their services far more

Figure 1. Traffic From Competitive Telecom Markets, 1995-2002
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Figure 2. New Carrier Market Shares, 1990-2002
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aggressively than their entrenched rivals. Moreover, given that international call costs
had traditionally been set well above carriers’ underlying costs, there was plenty of
room for price reductions.

Low prices proved an effective market-entry strategy. In most countries, new carriers
were able to capture 10 to 20 percent of the market within two years of liberalization.
Between 1990 and 2002, new international carriers (that is, carriers formed after
1989) grew from a fraction of a percent to 32 percent of the total international long-
distance market (see Figure 2. New Carrier Market Shares, 1990-2002).

The Empire Strikes Back

Incumbent carriers were initially slow to respond to the low prices offered by their
rivals. Their large customer base, as well has their relatively higher cost structures
(most were privatized former state-owned companies, with large legacy staff), made it
difficult to cut prices. However, as their market shares declined precipitously, incum-
bents found themselves with no choice but to cut both prices and costs sharply. Five
years into the market era, incumbents’ prices generally compare favorably with those
of their main domestic rivals, though they have ceded the most price-sensitive cus-
tomers to deep discount providers. (For example, “Teledump” in Germany offers calls
to the U.S. for only 2.1 Euro cents per minute, even during peak business hours—
approximately one-sixth the rate charged by either Deutsche Telekom or Arcor.)
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Figure 3. Market Shares of Incumbents and Key Rivals, 1998-2002
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Most incumbents’ market shares have stabilized in the past two years at 45 to 55 per-
cent of their home countries’ international long distance market (see Figure 3. Market
Shares of Incumbents and Key Rivals, 1998-2002). While new carriers gained market
share rapidly in the 1990s, their growth has slowed, and now barely exceeds the pace

of the international long-distance market as a whole.

Some incumbent carriers, such as AT&T, have even been able to recapture market share
lost to rivals in previous years. AT&T’s traffic grew from approximately 12 billion min-
utes in 2001 to 12.7 billion minutes in 2002—approximately 1 billion minutes more
than MCI, its closes rival. On a worldwide basis, data suggest that MCI was able to
retain its position as the largest carrier of international traffic, with 18.7 billion minutes

of traffic, 6 billion of which were originated outside the United States.
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Market Shares of International Carriers

Percentage of Outgoing Minutes l ;

Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina
Telefonica Argentina 546 51.1 545 541 469
Telecom International 453 489 455 459 463
Others 6.8
Australia
Telstra 1000 980 870 763 734 620 550 495 495 389 392 390
MCI 60 100 194
Optus 20 130 219 234 270 260 219 219 217 182 179
AAPT 1.0 134 136 127 131 106
Teleglobe 44 44 54 59 6.0
Primus Telecommunications 3.0 40 50 60 64 3.7
Others 1.8 32 1.0 5.0 6.8 56 93 72 34
Austria
Telekom Austria 1000 790 653 513 459 443 |
MCI 14 26 12 124
UTA Telekom 6.1 138 94 95
Tele2 50 71 68 78
E-Tel 39 4.0
coLT 31 37
Cable & Wireless 38 35 43 28
Others 210 184 216 189 156
Belgium -
Belgacom 1000 871 81.0 696 637 647
McI 98 144 193 |
coLT 64 45
Cable & Wireless 21 59 1.9
Others 130 190 184 96 96
Brazil
EMBRATEL 1000 1000 907 868 66.7
Intelig 93 132 165
Telefénica Brazil 36
Telemar Participacoes 0.8
Others 124

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

Source: TeleGeography research ‘:‘»‘. ' _ - ‘ . » ‘ ’ '@PfiMetrica, Inc. 2003

66 TELEGEOGRAPHY 2004 © PRIMETRICA, INC. 2003



CARRIERS

Percentage of Outgoing Minutes

Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Canada* X
Bell Canada 274 263 253 244
Allstream 1.0 50 8.0 90 100 140 191 211 216 240
Teleglobe Canada 290 300 300 310 290 330 300 230 260 238 169 163 174 158
Sprint Canada 150 21.0 170 180 195 141 139 134
Telus 58 80 76 89
Primus Telecommunications 87 90 82 74
Stentor 710 700 700 690 660 540 440 440 410 400
Others 40 80 30 30 6.0 40 26 51 60 6.1
| Chile .
. CTC Mundo <10 175 312 310 222 228 255 264 306 321 310 |

ENTEL Chile 1000 80.0 575 400 406 373 341 332 348 342 325 305
Chile Sat 200 250 197 194 152 179 139 128 130 130 143

BellSouth Chile 66 68 100 111 107 100 101 98 106
Globus 93 68 70 72 34 32
TransAm <10 <10 28 3.1 32 30 31 28
AT&T Latin America-Chile 12 <0 28 31 30 27 20 20
Telefonica del Sur Carrier 02 1.8
Others <1.0 <10 04 10 32 30 34 28
| Colombia
Telecom Colombia 1000 880 705 557 476 372
Orbitel 70 157 243 282 341
ETB 50 138 201 242 287
| Czech Republic
Cesky Telecom 822 717 526
E-Tel 33 22
Cable & Wireless 46 12
Others 180 141 440
Denmark

Tele Danmark 1000 925 844 675 550 472 427 396
Tele2 Denmark 40 6.6
Primus Telecommunications
SONOFON

Telia Danmark

Cable & Wireless
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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 2002
Dominican Republic

CODETEL 1000 900 8.8 80 770 738 722 781 774 718 738

Tricom 6.7 75 128 129 155 142 155 146 149

Centennial 15 95 102 133 123 i 27 A | 76 112
Estonia

Elion 80.0 70.0

Tele2 129 180

Elisa/Radiolinja 64 100

Others 0.7 1.9
Finland*

Sonera 1000 900 728 660 589 547 540 493 479 455

Finnet International 50 191 242 282 280 257 269 260 250

FinnetCom 00 00 64 72 80

Song Networks 3.0 12 8.8 93 120 86 85 67 71

Others 20 0.4 0.9 35 52 116 88 122 145
France

France Telecom 1000 950 850 676 604 563

Telecom Developpement 84 133 134 130

LDCOM 0.1 5.8 77 15

MCI 40 48

Cable & Wireless 30 56

Telia 1.0 20

coLT 22

Primus Telecommunications 20

Others 50 66 53 19
Germany

Deutsche Telekom 1000 80.3 580 473 487 497

MCI 101 1.7 144

coLT 5.2 5.2 59

| Arcor 34 33 29 49 44|

Telia 16 15 34|

Cable & Wireless 41 48 30

Viag Interkom 16 15 1.4

Others 163 387 272 217 178
Greece

OTE 100 930 90.0

Others 70 100
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. Percentage of Outgoing Minutes .
| Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 |

Hong Kong "
PCCW Hong Kong Telecom 1000 900 613 390 364 294
City Telecom 169 263 227
New World Telephone 21 143 146 149 186
MCI 58 84 82

New T&T Hong Kong 20 96 91 86 75
Others 60 148 146 54 136

| Indonesia -
PT Indosat 1000 995 954 885 848 882 865 892 897 897 |
PT Satelindo 05 46 115 152 118 135 108 103 103
| Ireland
| Eircom 1000 910 780 738 750 703 628
MCI 30 30 65 106 135 167
Esat Telecommunications 5.0 80 99 83 108 99
‘ Others 1.0 110 98 61 54 106
Israel
Bezeq 1000 725 514 459 442 411 402
Barak ITC 150 248 299 313 330 335
. Golden Lines 125 237 243 245 259 263
| Htaly*
Telecom ltalia 1000 886 735 650 592 555
Wind Telecomunicazioni 45 92 108 171 180
MCI 18 24 16
Albacom 1.1 65 80 67 63
Cable & Wireless 61 74 45
coLt 19 27
‘ Others 58 108 83 53 54
| Japan*
KDDI 933 880 733 697 669 663 662 639 627 580 51.3 436 369 36.0
C&W IDC 3.7 65 133 153 169 173 173 187 184 182 176 228 254 248
Japan Telecom 3.0 55 134 150 162 164 165 175 190 183 175 167 141 138
NTT Communications Corp. 1.2 25 59 16
MCI 5 92 67
Others 56 73 52 1.1 130 |
| Korea, Rep.
Korea Telecom 1000 799 745 687 726 735 690 666 595 519 494 525 |
DACOM Corporation 201 255 313 274 265 270 219 247 236 267 231
Onse Telecom 40 115 158 153 152 158
Others 91 88 85|
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CARRIERS

Market Shares of International Carriers

. Percentage of Outgoing Minutes [

Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Malaysia
Telekom Malaysia 1000 900 800 770 585 611 547 458
Maxis Communications 76 112 1589 181 171
TIME Telekom 49 87 89 83 170
Celcom 80 110 100 145 90 115 107 |
Digi Telecommunications 12 . 85 14 9.4
Others 20 9.0 1.0 10 10
Mexico
Telmex 1000 8.0 781 680 647 680 687
Avantel 75 85 100 151 147 150
Alestra 85 105 131 131 125 128 |
Others 1.0 30 89 71 48 35
Netherlands
PTT Telecom Netherlands (KPN) 1000 950 849 683 578 514 472
MCI 108 95 187
Primus Telecommunications 35 30 9.0
Telfort 16.8 193 154 87
coLT 72 6.0
Cable & Wireless 22 67 42
Others 50 151 149 63 67 6.2
New Zealand
Telecom New Zealand 1000 920 820 800 784 748 780 782 746 776 725 718 714 649
TelstraClear 80 180 200 216 252 220 198 202 125 179 153 150 147 |
Others 2.0 5.2 99 96 129 136 203 |
Nigeria '
Nigerian Telecommunications 1000 97.0
Others 3.0
Norway
Telenor 1000 926 732 750 726 66.2
Tele2 Norge 70 73 69 6.9
Others 74 198 176 205 270

 Notes: See page 6. . . ‘ » .
| Source TeleGeogrephyresessh @ - . ~ ©PriMetrica, Inc. 2003
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CARRIERS

Percentage of Outgoing Minutes
Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Philippines* :
PLDT 1000 916 842 690 680 790 730 690 654" 518 499 460 |
Globe Telecom 20 70 86 160 306 367 412 |
Digitel 20 30 43 49 50 45 45
Bayan Tel <1.0 4.0 5.0 5.7 46 35 26
Eastern Telecommunications 7.0 6.0 5.0 7.0 64 34 46 38
Capitol Wireless <1.0 <10 1.0 10 35 41 31 15 14|
Philippine Global Communications 84 158 230 230 6.0 30 1.1 13 12 09 09}
Others 10 30 1.0 1.0 14 10 10 10 10
Portugal
Marconi 833 763 767
Cable & Wireless 86 125 100 |
Jazztel 20 A1 20
Others 61 96 13|
Singapore
Singapore Telecom 100.0 950 837 741
StarHub 40 104 1.2
MCI 02 24 45
Others 07 36 102
| spain
Telefonica 1000 905 827 826 722 564
Lince 21 24 32
MCI 03 24
Teleglobe 22 26 29
Retevision 45 43 37 35
Cable & Wireless 33 86
BT 14 23
Communitel Global
coLT 2.1
; Others 50 87 371 29
?"‘":5: Sweden
Telia 1000 920 870 760 690 660 61.0 531 471 434 393
MCI 138 170 199
Tele2 80 130 210 220 220 240 180 145 132 109
Telenordia 70 48 44 57|
CoLT 20 40
Cable & Wireless 04 62 23
Others

9 acquisition. Globe Te
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CARRIERS

12

~ *United Kingdom: Figures for Cal:le & W!reless raﬁect data
~ CableComms. .

Market Shares of International Carriers

38 |

Percentage of Outgoing Minutes
Country/Carrier 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Switzerland*
Swisscom 1000 931 776 587 544 554
Sunrise 37 66 253 218 193
MCI 74 5.7 9.4
coLT 43 5.6
Cable & Wireless 53 64 28
Others 30 224 33 74 74
Taiwan
Chunghwa Telecom 100.0 100.0 912 806 64.6
Others 88 194 354
United Kingdom*
BT 910 860 8.0 768 742 686 677 600 549 517 397 372 304 279
Cable & Wireless 90 140 190 232 240 281 258 268 303 322 313 285 223 238
MCI 6.6 5.1 52 100 118 125 145
Primus 35 50 &8
Teleglobe 42 48 56 4.1 5.2
coLT 27 44
Energis Carrier Services 42 36 34
Telia 20 2.5 2.7
Others 18 33 6.5 6.6 9.7 70 142 7.2 159 120
United States™
AT&T Corp. 833 784 748 703 622 601 543 502 447 429 368 257 309 317
MCI 102 146 178 212 254 286 320 329 312 286 283 330 295 291
Sprint 5.8 64 63 73 103 111 113 132 120 116 127 104 139 118
IDT Corporation 05 44 55 90
Teleglobe USA 1.3 33 49 40 38 42
Cable & Wireless 09 23 27
Primus 0.3 0.5 30 28 21 25
TRICOM USA 0 18 22
Telecom New Zealand 19
Telia USA 09 14 11
0.7 11 1.2 21 0.2 24 37 105 131 147 16.8 9.0

,‘(’] Others 0.7

 Notes: See page 66.

Gy Swnzer!and Sunﬂse shares include dle traffic. prior to November 2000 merger.

' Mercurv pnor toits Apni 1997 merger thh Beii Cabmmedm‘ Vdentmn, sud NYNEX

- Umted States: Mafket shares for B S. carriers prmr to 1993 exclude trafﬁctu Canada and Mexico. MCI market shams pnorto 1998 merqer aggregate MCI

. :{SOurce‘ TeieGeogr apl
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nd ‘WorldCom trafﬁc World Access filed far bankfuptcy and ceased operat:ons in tha ﬁrst half of 2001.
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Top 40 International Carriers

CARRIERS

Outgoing Traffic 2002 Revenue
(millions of minutes) : (USS billions)
Rank Company Origin Country 2002 2001 Change ‘01-'02 Total Int'l Service

1 AT&T Corp. United States 12,796.5 12,006.8 6.6% $371.8 $4.5
| 2 wma United States 11,7502 11,4547 26% na. $1.1
3 Deutsche Telekom (b) Germany 5,275.0 n.a. n.a. $50.8 n.a.
4  Sprint United States 4,774.3 5,384.4 -11.3% $26.6 $0.5
5  France Telecom France 4,603.0 4,592.0 0.2% $44.1 n.a.
6 BT(a) United Kingdom 4,058.5 4,2335 -4.1% $29.0 n.a.
7 IDT Corporation (b) United States 3,644.5 n.a. n.a. $1.5 n.a.
8 Cable & Wireless (a) United Kingdom 3,459.2 31138 11.1% $6.6 n.a.
9  Telecom ltalia Italy 3,405.1 3,042.0 11.9% $28.8 n.a.
10  Telefénica Spain 2,518.2 3,084.8 -18.4% $27.6 $1.2
1 MCI United Kingdom 2,103.0 1,747.4 20.4% n.a. na.
12 Bell Canada (b) Canada 2,000.0 n.a. n.a. $126 n.a.
13 Allstream Canada 1,960.7 1,711.4 14.6% $0.9 n.a.
14 Swisscom Switzerland 1,937.0 1,751.0 10.2% $9.4 $0.1
15  Saudi Telecom Saudi Arabia 1,916.3 1,516.6 26.4% n.a. n.a.
16  Etisalat United Arab Emirates 1,893.6 1,395.9 35.7% $2.2 n.a.
17 Teleglobe USA United States 1,677.9 1,458.1 15.1% n.a. n.a.
18  PTT Telecom (KPN) Netherlands 1,662.9 1,695.0 -1.9% $12.1 $0.4
19  MCI Germany 1,533.0 1,209.1 26.8% n.a. n.a.
20 Belgacom Belgium 1,530.7 1,372.2 11.6% $4.9 $0.5
21 Singapore Telecom (a) Singapore 1,456.0 1,565.0 -1.0% $5.8 $0.5
1 22 Telmex Mexico 1,3711.9 1,386.4 -1.0% $11.7 $1.0
23 Chunghwa Telecom Taiwan 1,368.0 1,227.2 11.5% $5.1 <80.1
24 China Telecom China 1,325.0 n.a. n.a. $9.2 $0.1
25 Teleglobe Canada Canada 1,289.3 1,376.7 -6.4% n.a. n.a.
26  Rostelecom Russia 1,219.2 1,081.6 12.7% $0.8 $0.3
27 Telstra (a) Australia 1,200.0 1,188.0 1.0% $12.0 $0.2
28  PCCW Hong Kong Telecom Hong Kong 1,169.0 1,270.0 -8.0% $26 $0.5
29  Sprint Canada (b) Canada 1,100.0 n.a. n.a. $0.5 n.a.
30 Cable & Wireless United States 1,092.1 910.1 20.0% $6.6 n.a.
31  Telecom Developpement France 1,058.4 1,021.5 3.6% n.a. n.a.
32 Primus Telecommunications United States 1,008.6 832.0 21.2% $1.0 <$0.1
33 Wind Telecomunicazioni Italy 987.0 880.0 12.2% $3.7 n.a.
34  KDDI (a)(b) Japan 950.0 n.a. n.a. $229 n.a.
35 LDCOM France 940.0 585.8 60.5% $0.5 n.a.
36 City Telecom Hong Kong 905.0 916.0 -1.2% $0.1 n.a.
37 OTE Greece 897.9 825.1 8.8% $4.1 $0.3
38 TRICOM USA United States 876.9 603.4 45.3% $0.3 $0.0
39  Eircom (a) Ireland 876.6 9733 -9.9% $3.0 $0.1
40  Primus Telecommunications UK United Kingdom 837.1 700.0 19.6% $1.0 n.a.

ale ﬂlvissrvme : sg\ j|§ axctuded} Carnar
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CARRIERS

Traffic Base of Selected Multinational Carriers

= Rest of World
m Home Market
=z
o=
2 12.8
2
w
8
=
£
=
o
=
S
2
=4
o
2.8 26
@ - - [&5) » -
% S g =2 = 5 § E E =
X S8 £ =2 ® g = @ S
2

Notes: AT&T data include U.S.-originated traffic only. Reach home market includes Australia and Hong Kong; TeliaSonera home market includes Sweden and
Finland. Some Cable & Wireless data are estimated. {TXC and iBasis traffic are VolP.

Source: TeleGeography research © PriMetrica, Inc. 2003

Market Shares of U.S. International Carriers

Carrier Share of Outgoing Traffic, 1990-2002
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Notes: Traffic figures are for public switched network circuits based on billing point of call, not originating point. International Simple Resale {ISR) is included
in facilities-based totals. -

Source: TeleGeography research and FCC carrier filings ; © PriMetrica, Inc. 2003
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Overview of International Call
Price and Revenue Trends

Since reaching a record high of $72 billion in 2000, global revenues from international
calls will have slipped to barely $50 billion by year-end 2003. This article examines
the turbulent—and often countervailing—trends underlying this revenue slump. While
revenue erosion on outgoing international calls has been a near-universal experience
for carriers across the globe, carriers’ net revenues—outgoing revenues minus settle-
ment payments made to other carriers—have shown mixed results. For some carriers,
net revenues have actually increased due to falling settlement payments. The analysis
also examines how carriers must contend with increasing market complexity—the num-
ber of separately-priced international routes has proliferated, and prices for many of
these routes remain volatile. Finally, the analysis concludes with a review of several
emerging trends suggesting that the international call revenue erosion may soon slow.

The Revenue Retreat

The biggest story in the international services market remains the revenue decline. The
market for international voice communications saw its peak in 2000, when global rev-
enues exceeded $70 billion. Since then, global call traffic has continued to expand;
however, plunging call prices have neutralized volume gains. Between 1999 and year-
end 2003, TeleGeography estimates that average annual price decreases of 17.2 per-
cent will have undermined annual call volume increases of 11.9 percent, with net
revenue growth spiraling downward by an annual average of 7.3 percent globally (see
Figure 1. Global Retail Revenues from International Calls, 1999-2003).

Figure 1. Global Retail Revenues from International Calls, 1999-2003
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Figure 2. U.S. Carrier Revenues and Settlement Outpayments, 1980-2002
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Beginning in the 1990s, fierce competition in many countries forced international car-
riers to slash prices to near-cost levels. As carriers’ costs have subsequently fallen, so
too have their prices. Costs have declined largely as a result of lower termination pay-
ments—the per-minute fees a carrier must pay to connect each call to its final desti-
nation. Settlement rates and other termination fees have fallen significantly in the last
ten years as a result of three factors:

1. Unilateral regulatory action by the U.S. Federal Communications
Commission (FCC) effectively placed price ceilings on settlement rates
with the U.S. Beginning in 1997, new FCC rules required U.S. carriers
to negotiate settlement fees ranging from $0.15 to $0.23 per minute—
much lower than many of the prevailing rates of the time.

2. New technologies such as Voice-over-Internet-Protocol (VolP) enabled
carriers to evade settlement payments by routing traffic around foreign
PTTs for termination directly into the local network. The threat of illicit
bypass motivated monopoly telcos in many countries to lower their set-
tlement price.

3. The spread of competition for public switched service increasingly

enabled carriers to directly interconnect with their foreign counterparts.
Direct interconnect charges are usually the same fees that domestic long

TELEGEOGRAPHY 2004 © PRIMETRICA, INC. 2003



Figure 3. U.S. Carrier International Call Prices and Margins, 1982-2002

$1.60 60% .

Revenue per Minute

N

$1.40
50%

$1.20
4 40%
$1.00

$0.80 4 30%

Revenue per Minute

$0.60
20%

Margin (Net of Settlement Outpayments)

Margin (Net of Settlement Outpayments)

$0.40 -
10%

$0.20
$0.00 e By e el g e o L o e dp s g Lppl g 0%
1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002

Notes: Revenue per minute indicates average revenue per mmute on outgomg international calls from the U.S. Calls to
Canada and Mexico are excluded.

Source: FCC carrier filings and TeleGeoﬁraphv resaarch © Pr:Matnca, lnc. 2003 .

distance operators pay to send traffic onto local networks, generally
falling in the range of $0.01 to $0.04 per minute—far lower than tradi-
tional settlement rates.

Fortunately for many international carriers, profits have fared much better than rev-
enues. While the prices carriers charge customers have dropped precipitously, so have
the termination fees paid to overseas carriers. As a result, relative margins (per-
minute revenues net of settlement payments) have crept upward for many carriers. For
example, multinational carrier Primus has registered an increase in net margin in every
quarter since year-end 1998. In 2002, U.S. carriers enjoyed their fattest margins, on
average, in twenty years (see Figure 3. U.S. Carrier International Call Prices and
Margins, 1982-2002).

Though many carriers have benefitted from falling termination payments, others have
suffered. The dramatic settlement rate decreases have damaged carriers receiving
more international traffic than they send. VSNL, India’s incumbent international car-
rier, terminates approximately five times as many minutes than it originates. This net
traffic surplus has yielded large settlement payment incomes. In fact, VSNL's net set-
tlement surplus with the United States is so large that the carrier lists AT&T and MCI
among its five largest “customers.” In recent years, VSNL's revenues have plunged in
lock-step with its U.S. carrier settlement rate (see Figure 4. VSNL Settlement Rates and
Revenues from Incoming Traffic). As with VSNL, carriers in developing countries, his-
torical beneficiaries of large traffic surpluses, face double revenue difficulties as domes-
tic prices on outgoing traffic plunge and overseas settlement payments from incoming
traffic dissolve.

© PRIMETRICA, INC. 2003
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Figure 4. VSNL Settlement Rates and Revenues from Incoming Traffic
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Sizing the Market: Gross versus Net Revenue

International call revenue collected from end users totaled $53.3 billion in 2002. In
recent years, wholesale carriers—intermediaries that bridge carriers generating inter-
national calls and the foreign telcos terminating them—have complicated the revenue
picture. TeleGeography has launched research to determine how much of total inter-
national PSTN traffic travels via wholesale carriers and at what prices. TeleGeography
has found that international wholesale carriers handled approximately 53 billion min-
utes of calls, accounting for roughly $5.4 billion in revenues (see “Overview of
International Traffic Trends” on pages 17 to 28).

The $5.4 billion wholesale revenue total is net of payments to other wholesale carriers.
However, it is not uncommon for a single call to traverse three, four, or even five dif-
ferent carriers’ networks before arriving at its destination, with each carrier booking
revenue from the call. Although we estimate total wholesale carrier revenue net of pay-
ments to other wholesale carriers to equal $5.4 billion, the actual wholesale carrier
industry total may be closer to $10 to 15 billion each year. Settlement payments and
other interconnect charges collected by domestic carriers to complete international
calls account for an additional estimated $30 to 35 billion per year. Termination pay-
ments, when combined with wholesale carrier revenues, accounted for over $40 billion
in inter-carrier payments in 2002. Thus, while we estimate net revenues at $53.3 bil-
lion, gross international carrier revenues easily exceeded $90 billion.

Market Complexity

As carriers wage their struggle to stem revenue erosion, they must also contend with
increasingly complex market choices.

80 TELEGEOGRAPHY 2004 © PRIMETRICA, INC. 2003



Figure 5. Variance of International Wholesale Prices over Time
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Notes Data show the regional averages for month-to-month standard deviation on average wholesale rates from the
Arbinet minutes exchange. Standard deviation is a metric of historical variance. In this data set, higher standard devi-
ation equates to higher variance over time {i.e., price volatility).

Source: AXCESSRATESM by Arhinef—thexchang’e and TeleGeography research - @_PriMetrica, lng:.: 2003

Disintegration of the “One Country, One Rate” System

In previous years, when the international settlement regime held sway, determining
interconnection costs was relatively straightforward. A carrier would negotiate a sin-
gle, per-minute settlement rate with carriers in each country to which it sent traffic.
Whether the call traveled to the most densely wired megalopolis or to the most remote
hamlet was irrelevant; with few exceptions, the settlement rate was the same to all des-
tinations within a country. Monopoly ownership of most network elements within a
country allowed for the simple rate structure.

The twenty-first century telecom market is far more fragmented. Rarely does a single
company control all aspects (international calling, domestic long distance, cellular, and
local connectivity) of the network. Indeed, many governments now allow foreign carri-
ers to own network elements within their home markets. Thus, a British carrier can
build an international network from London to Frankfurt and add on a domestic link
from Frankfurt to Munich. However, unless foreign carriers also own the local cell tow-
ers or last-mile copper needed to complete a call, they must eventually hand off to
some other carrier. For that service, the terminating carrier charges an interconnect
fee.

Interconnect fees tend to vary by distance: fees covering calls terminating within a
major city are at the low end of most rate structures; termination fees that include long-
distance transport within the destination country are more expensive. In many coun-
tries, the type of operator completing a call also plays an important role in determining
interconnect fees. In Europe, termination rates to mobile phones are sometimes eleven
times higher than fees to fixed networks. International wholesale carriers typically pass

PRICE & REVENUE

© PRIMETRICA, INC. 2003 TELEGEOGRAPHY 2004 81



PRICE & REVENUE

Figure 6. International Wholesale Prices to Europe: Mobile versus Fixed
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these fees onto their customers. Consequently, international wholesale prices typically
fall into three groupings: calls to cities are among the cheapest, calls to fixed-line tele-
phones in other parts of a country are in the middle, and (in those countries with high
mobile interconnect fees) calls to wireless phones are the most expensive.

Operators that do not tailor their prices to their termination costs run the danger of
losing substantial sums. As a hypothetical example, an operator may offer a single,
blended rate of $0.25 per minute to a country where the incumbent Local Exchange
Carriers (LEC) charges a $0.05 termination fee and the mobile operator charges a
$0.35 fee. When dealing with most customers (such as residential end-users), this
blended rate makes perfect sense for the international carrier: only a small proportion
of traffic will flow to the mobile operator. When dealing with other carriers, however,
this blended rate is an invitation to disaster. By examining calling codes, savvy tele-
com service providers can identify their calls destined for the mobile operator, and
route this traffic and only this traffic via the carrier offering blended rates. The blended
rate, which made sense when dealing with retail customers, now costs the wholesale
carrier $0.10 ($0.35 minus $0.25) per minute.

Further complicating rate plans, country destinations rarely comprise as simple a struc-
ture as a single interconnect fee for fixed carriers and a second interconnect fee for
mobile carriers. Many countries have licensed multiple LECs and multiple mobile oper-
ators—each with its own termination fee. As a result, some international wholesale
op‘erators now charge a separate price for each major domestic operator to which they
terminate traffic. For example, the October 2003 average wholesale price (as pro-
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Figure 7. U.S. Carrier Revenues for International Voice Service, 2001-2002

. r Total Receipts (US$ millions) Average Revenue per Minute (US$/minute)
Billed  Settlement Retained Settlement Net Billed  Settlement Retained  Sett.
Revenue Outpayment Revenue Inpayment Revenue Revenue Outpayment Revenue In
2001
AT&T © 5M92 14661 42831 2139 45569 0.48 012 ' 036 0.06
MCI 2,875.8 1,778.9 1,096.9 551.9 1,654.9 0.25 0.16 0.10 0.10
Sprint 1,370.7 7781 592.6 172.3 764.9 0.25 0.14 0.11 0.07
Top 3 Total 9,995.7 4,0231 5,972.6 1,004.1 6,976.7 0.35 0.14 021 0.08
2002
ATET 54733 12416 42318 2975 4592 043 0.10 033 006
MCI 2,135.2 1,300.0 835.2 275.6 1,110.8 0.18 0.1 0.07 0.05
Sprint 1,181.8 803.7 384.1 1183 502.4 0.25 017 0.08 0.05
Top 3 Total 8,796.4 33453 5.451.1 691.4 6,142.4 0.30 01 0.19 0.05
Change 2001-2002 o
AT&T % 5% 1% % A% 1% 2% % %%
MCI -26% -21% -24% -51% -33% -28% -29% -26% -47%
Sprint -13% 3% -35% 31% -34% 2% 17% -21% -31%
Top 3 Total -12% 17% -9% -31% -12% -13% -18% -10% -33%

Notes: This table breaks down international voice service revenue for the three largest U.S. international carriers. In 2002, for example, AT&T col-

lected $5.5 billion from customers for U.S. international outgoing calls and paid foreign carriers $1.2 billion to terminate those calls. Thus, the com-

pany gained $4.2 billion by carrying U.S. outgoing calls. Because FCC regulations generally entitled each U.S. carrier to terminate incoming calls

based on the percentage of U.S. outgoing traffic it originates, AT&T also collected a significant sum {$298 million} on foreign settlement inpayments,
_ netting $4.5 billion on international voice service. . -

_ Source: FCC carrier filings and TeleGeography research . © PriMetrica, Inc. 2003

cured via Arbinet’s minutes exchange) for a one-minute call to an individual in the U.K.
on Vodaphone’s network was 2.8¢ per minute via Arbinet, while a call to an Orange
mobile subscriber cost 6.2¢.

As the number of mobile operator and LEC licensees proliferates within a country, so
too does the number of separately priced international routes to that country. For
example, international minutes to Germany sold on wholesale markets have striated
into sixteen distinct routes: four routes to T-Mobile and its three largest mobile com-
petitors, eleven separate routes to Frankfurt, Berlin, and nine other German cities, and
one route covering other fixed-line destinations in the country. Where once a carrier
could cover the entire world via settlement arrangements with, at most, 150 carriers,
there are now nearly 700 separately priced international routes.

Route Prices and Volatility

Although average rates have tracked generally downward in recent years, large price
gaps still separate many types of routes. For routes to countries where mobile opera-
tors have maintained high termination rates, calls to wireless phones are expensive.
The differences are particularly dramatic in Europe, where international wholesale rates
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Figure 8. PSTN versus VoIP Revenue per Minute, 1999-2002
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Notes: Data reflect average retail revenue per minute from outgoing international calls. The data do not factor in
wholesale revenues. While average VoIP revenue per minute temporarily peaked in 2001 due to increased traffic to
higher-priced destinations, VolP prices to most destinations have consistently declined since 1999.

Source: TeleGeography research - « © PriMetrica, Inc. 2003

to mobiles are four times more expensive than calls to fixed. In some countries, the
differences are even starker. Calls to German mobiles averaged 16.1¢ in October
2003, compared to just 1.2¢ for calls to fixed-line phones. Rates to developing coun-
tries whose incumbent operators maintain high settlement rates are also relatively
costly. For example, wholesale rates to major African cities averaged 15.2¢ per minute
in October 2003, compared to 3.3¢ per minute for European cities (see “Wholesale
Rates by Country, 2000-2003” on page 95).

The most expensive international routes typically attract the most innovative market
activity on the part of suppliers. As a result, these routes tend to feature the most
price volatility. Dramatic price swings stem from gray market activities in countries
where cheap and direct interconnection to local networks is not permitted. In such
markets, traditional settlement rates remain the only legal option to terminate calls—
and often remain expensive. In an effort to evade settlement charges, some carriers
have bypassed the international gateway operator by disguising incoming international
calls as local traffic. Over time, local authorities spot these gray market links and shut
them down. With the average lifespan of an illicit bypass link measured in months if
not weeks, wholesale rates to such countries are unstable. When authorities step in,
an international route available at bargain basement prices one day may not work the
next, forcing international carriers to shift their traffic back to “official”—and relatively
costly—Ilinks.
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Figure 9. U.S. Call Revenues by Destination
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Note: Charts show average revenue on U.S. international outgoing calls for the three largest U.S. carriers (AT&T, MCI, and Sprint).
~ Source: FCC carrier filings and TeleGeography research . ~ ~ © PriMetrica, Inc. 2003

Trends in wholesale prices to many mobile destinations appear strikingly similar to the
price volatility for calls to gray market countries. As with calls bypassing an interna-
tional telco’s settlement rates, carriers seek to minimize high mobile termination fees.
Traffic to mobile destinations tends to shift from one wholesale carrier to the next,
depending on which carrier has crafted the cheapest interconnect path to the cellular
operator. Thus, while average prices to mobiles often remain far higher than to fixed
line destinations, they also fluctuate actively (see Figure 5. Variance of International
Wholesale Prices over Time and Figure 6. International Wholesale Prices to Europe:
Mobile versus Fixed).

Outlook for Revenues

For the many carriers that have watched revenues erode for several consecutive years,
the central question is when steep price declines will end. Results from the year 2002
failed to offer a clear answer. MCI, in the throes of bankruptcy, slashed prices by an
average of 26 percent between 2001 and 2002 (see Figure 7. U.S. Carrier Revenues
for International Voice Service, 2001-2002). In contrast, many carriers appear to have
reached the bottom of the deflationary cycle—at least for now. Average international
revenue per minute for the U.S. carrier Sprint barely declined (2 percent)—Sprint’s
smallest price decrease since 1998. Telecom New Zealand managed to raise prices by
an average of one percent between its 2002 and 2003 fiscal years. The “Retail Pricing
Trends, 2000-2003” figure on page 99 illustrates how retail price declines have
slowed. The unweighted average list price of the 43 routes presented in the figure fell
by 17 percent between 2000 and 2001, by 20 percent in 2001-2002, and by only 5
percent in 2002-2003.
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Figure 10. U.S. Call Prices to Canada and Philippines, 1997-2002

$1.20
S $100
@
£
2
o $0.80
2
[+
2
2 $0.60
&
-
= Philippi
= $0.40 fippines
[+
(=]
&
:% $0.20 + v
Canada
$0.00 : : : : :
1997 1998 1999 2000 2001 2002

Notes: Data reflect average billed revenues on outgoing calls from the U.S. carried by AT&T, MCI, and Sprint. ‘
Source: TeleGeography research , ’ © PriMetrica, Inc. 2003

Negligible VoIP Substitution Effect

By pressuring incumbent PTTs to lower their settlement rates, VoIP has had an indirect
yet notable impact on international call costs and prices. Between 1999 and 2003,
U.S. carriers’ settlement rates with India fell from $0.64 to $0.23 per minute; rates to
Saudi Arabia plunged from $0.68 to $0.14. These settlement rate reductions have fil-
tered through the system, resulting in call price decreases.

However, one encouraging sign for international carriers is that the dreaded VolIP sub-
stitution effect has not yet materialized. Worries about VoIP’s impact on revenues
have centered on the substitution of relatively low-priced VolP services for higher
priced PSTN calls. Indeed, the global average retail price for an international call car-
ried on the PSTN was $0.34 per minute in 2001, compared to an estimated $0.12 per
minute for international VolP traffic. For now, however, fears of a substitution effect
appear misplaced; international VolIP traffic remains too small relative to total interna-
tional traffic. VolP call volumes accounted for only eleven percent of international traf-
fic in 2002. TeleGeography’s estimates suggest that the “substitution effect” dragged
down blended (PSTN plus VolP) international service revenue per minute by just two
cents in 2002 (see Figure 8. PSTN versus VoIP Revenue per Minute, 1999-2002).

Regional Price Differences Flattening

Another recent trend suggests that differences among prices to different world regions
are beginning to disappear. A few years ago, calls among North American and
European countries were dramatically cheaper than calls to developing countries. For
example, a call to the Philippines from the U.S. cost, on average, three times more than
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a call to Canada in 1997 (see Figure 9. U.S. Call Revenues by Destination and Figure
10. U.S. Call Prices to Canada and Philippines, 1997-2002). By 2002, that margin had
shriveled to 50 percent.

Why are regional price differences beginning to flatten? In part, the downward trend
in prices to developing markets reflects the spread of competition to countries outside
Western Europe and North America—telecom market liberalization typically has
resulted in a transition from high settlement rates demanded by a single monopoly to
lower interconnect fees offered by multiple operators. The price declines have also
taken effect due to new technologies (especially VoIP) allowing gray market rerouting
around incumbents in countries with high settlement rates. Rather than risk potentially
forfeiting all incoming traffic, several incumbent telcos have slashed their settlement
rates when faced with gray market bypass threats.

The cross-regional price equalization also reflects the fact that some “mature” routes
to long-liberalized countries have much less scope for further price declines. In the
future, routes currently featuring rapidly falling prices will likely also mature as carrier
costs to those countries reach a new floor. Consequently, downward price pressure
should ease. After a few years of continued downward pricing trends, global call price
declines appear likely to decelerate from double-digit to single-digit annual decreases.
When combined with continued traffic growth, an end to the call-price freefall could
stabilize international call revenue or even send them inching upward.

PRICE & REVENUE
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Elements of an International Call

PRICE & REVENUE

An international service provider has a number of options to send its customers’ calls
abroad. Excluding call-back, refile, and other forms of non-traditional traffic switching,
a U.S. carrier could choose from the three following methods for transporting a cus-
tomer’s call to its destination in Germany. '

14

Settlement Rate Regime. To switch the call from the customer’s telephone
to its own long distance network, the international carrier pays the local
exchange carrier (LEC) in Washington an origination fee, and then uses its
own capacity to bring the call to New York, where the international cable
to Germany begins. Costs for the domestic portion of the call equal
approximately 0.7¢ per minute. The carrier shifts the call onto the inter-
national its own “half circuit,” then pays the German carrier a settlement
fee to transfer the call onto its matching half circuit and to the final desti-
nation. The U.S. carrier’s marginal cost of using its own backhaul and
international circuit is relatively insignificant: 0.1¢ per minute. The set-
tlement rate, at 10.5¢ per minute, is far more expensive. Total cost:
11.2¢ per minute. With a U.S.-to-Germany retail call price of 16¢ per
minute, this method would generate a profit of 4.8¢ per minute.

Direct Interconnection. Competition rules in Germany permit foreign car-
riers to interconnect directly with the domestic telephone network. Rather
than leasing a half circuit and paying a settlement fee, a U.S. carrier can
lease a whole circuit all the way to an international gateway in Germany,
and then pay the German carrier a 2.2¢ per minute fee to switch the call
to Berlin. Total cost, including origination, backhaul, private line lease,
and interconnection in Germany: 2.9¢ per minute.

3. Service Resale. A telephone service provider may wish to avoid carrying its

own traffic to Germany altogether by purchasing the minutes transported
over another carrier’s network in bulk and marketing those minutes as its
own. The charge required for end-to-end service resale is a “wholesale
rate” covering origination, U.S. domestic long distance, and the underlying
carrier’s international transport and termination charges. Thanks to spe-
cial interconnect arrangements with terminating carriers, some wholesalers
can offer a wholesale price that is lower than the official termination rate.
Total cost: 1.6¢ per minute.

The following pages examine the component costs of transmitting an international call

on selected routes, both to and from the United States.

The calculations exclude

Selling, General, & Administrative (SG&A) costs, which can form a significant portion of
actual carrier expenses.
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International Carrier Call Costs from the U.S.

Per Minute Cost (U.S. cents), October 2003
Origination Settlement  Interconnect ~ Wholesale Total  Retail Price/
Cost Int'l Circuit Rate Rate Rate Cost Profit (Loss)
Americas
U.S.-Canada (Toronto) 7.0
Settlement 0.7 0.1 10.0 _ g 10.7 (3.7)
Interconnect 0.7 0.1 = 0.2 A 09 6.1
Wholesale for resellers _ _ L _ 0.7 0.7 6.3
U.S.-Mexico (Mexico City) 16.0
Settlement 0.7 0.6 95 - g 108 52
Interconnect _ i _ _ P n.a. n.a.
Wholesale for resellers o 3 - i 15 15 145
Europe
U.S.-Germany 16.0
Settlement 0.7 0.1 10.5 . - 1.2 4.8
Interconnect 0.7 0.1 _ 2.2 _ 29 13.1
Wholesale for resellers - b - = 1.2 16 14.4
U.S.-UK. 10.0
Settlement 0.7 0.1 11.0 _ N 1.7 (1.7)
Interconnect 0.7 0.1 = 19 2 26 74
Wholesale for resellers - B - = 1.0 1.0 9.0
Asia
U.S.-Australia 16.0
Settlement 0.7 1.3 11.0 e _ 13.0 30
Interconnect 0.7 1.3 - 29 _ 48 1.2
Wholesale for resellers _ N = "y 14 14 14.6
U.S.-Hong Kong 17.0
Settlement 0.7 1.0 7.0 = = 8.7 83
Interconnect 0.7 1.0 _ 1.6 _ 33 131
Wholesale for resellers N s = - 1.0 1.0 16.1
U.S.-India 43.0
Settlement 0.7 44 23.0 L _ 28.1 14.9
Interconnect 0.7 44 o 14.6 = 19.7 233
Wholesale for resellers - - _ = 93 9.3 337
U.S.-Japan 14.0
Settlement 0.7 0.5 14.5 _ _ 15.7 (1.7)
Interconnect 0.7 0.5 _ 17 _ 28 11.2
Wholesale for resellers I = L = 18 18 12.2

Notes: See follbwing pa’gei

~ Source: TeleGeography résearchﬁ AXCESSHATESM by Wﬁetjﬁiexqbanga; FCC carrier filings . “ \ - ;@f?riMstfic‘a, 3nc2003 .
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International Carrier Call Costs to the U.S.

Per Minute Cost (U.S. cents), October 2003
Origination Settlement  Interconnect ~ Wholesale Total  Retail Price/
Cost Int'l Circuit Rate Rate Rate Cost Profit (Loss)

Americas
Canada-U.S.
Settlement
Interconnect

Mexico-U.S.
Settlement
Interconnect

Europe

Germany-U.S.
Settlement
Interconnect

UK.-U.S.
Settlement
Interconnect

| Asia
Australia-U.S.
Settlement
Interconnect

Hong Kong-U.S.
Settlement
Interconnect

India-U.S.
Settlement
Interconnect

Japan-U.S.
Settlement
Interconnect
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U.S. International Settlement Rates

Destination 1999 2000 2001 2002 2003
Andorra 0.29 0.28 0.29 0.27 0.29
Argentina 033 0.19 0.19 0.19 0.19
Australia 0.15 0.15 0.14 0.14 0.1
Austria 0.14 0.14 0.13 0.13 0.14
Bahamas 0.30/0.15 0.15 0.15 0.13 0.11
Bahrain 0.55 0.55 0.19 0.19 0.19
Bangladesh 0.80 0.67 0.31 0.13 0.14
Belarus 0.43 0.35 0.22 0.19 0.19
Belgium 0.14 0.14 0.13 0.13 0.14
Bolivia 0.43 0.29 0.19 0.19 0.19
Brazil 0.30 0.19 0.19 0.19 0.14
Canada 0.10/0.06 0.10/0.06 0.10/0.06 0.10/0.06 0.10/0.06
Chile 0.19 0.19 0.19 0.19 0.19
China 0.58 0.50 0.35 0.20 0.18
Colombia 0.38 0.33 0.19 0.19 0.19
Costa Rica 0.29 0.28 0.19 0.19 0.19
Croatia 0.25 0.22 0.18 0.18 0.19
Cyprus 0.37 0.37 0.15 0.15 0.15
Czech Republic 0.18 0.18 0.17 0.7 0.19
Denmark 0.1 0.12 0.10 0.10 0.1
Dominican Republic 0.26 0.19 0.19 0.19 0.19
El Salvador 0.31 0.27 0.19 0.19 0.19
Finland 0.14 0.14 0.13 0.13 0.1
France 0.10 0.10 0.10 0.10 0.1
French Polynesia 0.70 0.70 0.15 0.15 0.15
Germany 0.10 0.10 0.10 0.10 0.1
Ghana 0.50 0.38 0.30 0.23 0.23
Greece 0.17 0.13 0.13 0.13 0.14
Guyana 0.85 0.85 0.85 0.23 0.23
Hong Kong 0.07 0.07 0.06 0.06 0.07
Hungary 0.19 0.16 0.14 0.14 0.15
Iceland 0.14 0.14 0.13 0.13 0.14
India 0.64 0.54 0.43 0.34 0.23
Indonesia 0.48 0.25 0.25 0.19 0.19
Iran 0.90 0.78 0.19 0.19 0.19
Ireland 0.10 0.10 0.10 0.09 0.10
Israel 0.15 0.15 0.15 0.15 0.15
Italy 0.11 0.11 0.10 0.10 0.1
Japan 0.14 0.14 0.13 0.14 0.15
Jordan 0.50 0.50 0.44 0.19 0.19

Notes:

1. Allrates axprsssed in USS. Equwalent dollar values are mesented for ancoummg rates that are. establlshed in Special ﬂrawmg Rights ESDRsi or gold f franca
_ The exchange rates used to convert SDRs to U.S. dollars are: 1999: 1SDR=$1.3713; 2000: 1SDR=$1. 2842, mm ISDR—$1 2457, 2002. !SDR-SI 2701, 2003 1
 SDR=1.37379. Gold francs were converted using a linking coefficient value nfsi-z,s:m GF. . ,
2. Average U.S. settlement rates in 2000 and 2001 are for the month of July. Rates in other years are for August , ~
3. Where two rates are shown, there are peak/off-peak rates or growth-based rates (traffic above a benchmark level is el:gtb}e for a lowsr rate}
4 Rates are for the largest carrier serving the route. Different setuemem rates may apply to cempetmg caruers ‘ .

Source: FCC . ' Q’_Rri@ét{ica,‘mcﬁxzm@
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Destination 1999 2000 2001 2002 2003
Kazakhstan 0.51 0.34 0.16 0.16 = 0.14
Korea, Rep. 0.36 0.26 0.19 0.19 ) 0.19
Kuwait 0.78 0.15 0.15 0.15 0.15
Luxembourg 0.14 0.14 0.07 0.07 0.08
Macau 0.50 0.15 0.15 0.15 0.15
Malaysia 0.40 0.19 0.19 0.19 0.19
Mexico 0.19 0.19 0.19 0.10 0.10
Moldova 1.04 1.04 1.04 1.04 0.19
Netherlands 0.07 0.07 0.06 0.06 0.07
New Zealand 0.14 0.14 0.13 0.13 0.13
Norway 0.08 0.08 0.13 0.08 0.08
Oman 0.68 0.60 0.60 0.60 0.19
Pakistan 0.60 0.51 0.36 0.23 0.21
Panama 0.45 0.28 0.19 0.19 0.19
Paraguay 0.40 0.40 0.19 0.19 0.19
Peru 0.33 0.25 0.25 0.19 0.19
Philippines 0.29 0.19 0.19 0.19 0.19
Poland 0.21 0.19 0.19 0.19 0.19
Portugal 0.15 0.15 0.10 0.10 0.1
h Russia 0.35 0.30 0.20 0.14 0.14
| SaudiArabia 0.68 0.67 0.14 0.14 0.14
’ Serbia & Montenegro 0.34 0.30 0.25 0.26 017
Singapore 0.15 0.15 0.15 0.15 0.15
Slovak Republic 0.29 0.20 0.13 0.13 0.14
Slovenia 0.34 0.34 0.17 0.17 0.19
South Africa 0.35 0.30 0.19 0.19 0.19
Spain 0.14 0.14 0.13 0.13 0.14
Sri Lanka 0.60 0.60 0.45 0.30 0.23
Sweden 0.06 0.06 0.06 0.06 0.06
Switzerland 0.14 0.14 0.13 0.13 0.14
Taiwan 0.23 0.15 0.15 0.15 0.15
Thailand 0.35 0.30 0.19 0.19 0.19
Turkey 0.33 0.27 0.21 0.19 0.19
Ukraine 0.50 0.22 0.17 0.17 0.1
United Arab Emirates 1.00/0.65 0.14 0.15 0.15 0.15
UK. 0.11/0.07 0.10/0.06 0.10/0.06 0.10/0.06 0.11/0.07
Uruguay 0.33 0.19 0.19 0.19 0.19
Uzbekistan 0.60 0.45 0.19 0.1 0.09
Venezuela 0.32 0.23 0.19 0.19 0.19
Vietnam 0.78 0.67 0.56 0.65 0.62
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Termination Rates By Country, 2001-2003

Local Termination Regional Termination National Termination
(U.S. cents) (U.S. cents) (U.S. cents)

2001 2002 2003 2001 2002 2003 2001 2002 2003
Argentina 1.04 0.97 0.97 1.04 0.97 0.97 1.04 0.97 0.97
Australia n.a. 0.52 0.52 n.a. 0.76 0.73 n.a. 3.24 2.86
Austria 1.05 1.06 0.99 1.61 1.55 1.52 2.61 2.53 2.63
Belgium 0.74 0.83 0.77 1.20 1.17 1.08 1.60 1.39 1.26
Canada n.a. n.a. n.a. 0.25 0.25 n.a. n.a. n.a. n.a.
Denmark 0.60 0.60 0.60 0.95 0.96 0.96 1.42 1.44 1.43
Finland 0.59 0.59 0.58 n.a. n.a. n.a. 0.78 0.79 0.78
France 0.62 0.59 0.58 1.25 1171 1.05 1.86 1.47 1.45
Germany 0.74 0.77 0.76 1.13 1.26 1.25 1.78 2.20 217
Greece 0.82 0.77 0.77 1.35 1.37 1.37 2.26 3.05 3.03
Hong Kong 1.64 1.64 1.63 1.64 1.64 1.63 1.64 1.64 1.63
Hungary 10.39 2.36 1.80 10.39 2.84 2.46 10.39 3.0 2.90
India n.a. 9.74 12.59 n.a. n.a. n.a. n.a. 28.77 14.58
Ireland 0.74 0.47 0.36 1.13 0.78 0.64 1.54 112 0.96
Italy 0.88 0.77 0.76 1.56 1.25 1.23 211 1.96 1.93
Japan 1.38 1.37 1.34 1.76 1.45 1.65 n.a. n.a. n.a.
Luxembourg 1.72 n.a. n.a. 1.72 1.32 1.31 1.72 1.62 1.61
Mexico 1.25 0.98 0.98 1.25 0.98 0.98 1.25 0.98 0.98
Netherlands 0.69 0.69 0.62 0.90 0.91 0.82 1.1 1.15 1.05
New Zealand 1.61 1.57 0.67 1.61 1.57 0.67 1.61 1.57 0.67
Norway 0.58 0.52 0.57 0.7 0.64 0.70 0.89 0.82 0.89
Portugal 0.77 0.96 0.59 1.51 1.42 1.27 2.60 2.08 1.94
Spain 0.89 0.90 0.89 1.35 1.24 1.36 258 2.62 2.52
Sweden 0.69 0.66 0.65 0.93 0.89 0.88 1.13 1.01 1.01
Switzerland n.a. n.a. n.a. 1.45 1.32 1.20 2.26 2.08 1.91
UK. 0.64 0.63 0.60 0.92 0.88 0.82 1.97 1.95 1.90
u.s. 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65

 Notes:

1. Allinterconnection charges are for peak period. ’ *
2. Allrates are established in national currencies and presente«i here i inUS. cents. Atl rates were convened usmg October 2003 axchange rates
3 local termination is the lowest level of interconnection, typically giving a carrier access to a single town or pan of a city.
4. Regional and national termination are also known as single tandem and double tandem termination.
5. Regional termination generally gives a carrier access to all subscnbars within a melmpohtan area or 3 North American area code ‘
6. US. termmaﬁon fees vary accordmg to Local Exchanqe Carrier (LEC). U.S. average for regional termmahon was 0.78¢ as of October 2003

_ Source: Natmnatregulatorv agancies andITU * - . : @PnMemc_ nc. 2003 .
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Wholesale Rates by Country, 2000-2003

Rate to Largest City (USg) Rate to Mobiles (USg) Rate to Rest of Country (USg)
Africa 2000 2001 2002 2003 2000 2001 2002 2003 2000 2001 2002 2003
Algeria na. n.a. n.a. 8.0 n.a. n.a. 12 107 142 128 108 8.2
Egypt 316 191 129 129 3.0 246 163 103 +31.5 211 164 128
Nigeria 3, 123 74 45 390 286 223 174 288 W5 229 9.8
South Africa 10.7 16 4.1 43 17.2 114 184 152 14.2 85 43 4.4
Africa Average 20 166 135 152 2714 219 184 157 243 204 192 149
Asia
Australia na. na. n.a. 14 97 157 138 129 24 22 18 14
China 6.2 34 1.8 13 13.2 14 25 1.5 10.0 53 22 13
Hong Kong na. na n.a. n.a. 25 24 19 1.0 22 21 19 1.0
India 240 185 15.8 83 448 410 250 9.2 a5 319 246 122
Israel 4.6 4.1 2.9 19 12.0 13.0 8.4 44 5.2 45 29 1.9
Japan 3d 29 25 18 135 168 147 107 36 32 24 18
Malaysia 5.1 34 29 18 59 45 32 32 55 35 28 18
New Zealand 2.3 19 20 15 6.9 159 151 204 23 19 20 15
Pakistan na. 348 244 189 n.a. 360 244 195 426 355 238 189
Philippines 10.9 9.6 89 122 11.6 10.1 134 15.0 12 102 82 122
Saudi Arabia na. 143 5.7 3d 373 235 185 188 342 202 166 157
Singapore na. na. na. na. 42 16 1.6 1.1 37 1.5 14 iy
Taiwan 43 3.1 25 na. 14 9.6 8.1 6.9 5.2 39 25 14
Thailand 7.5 67 33 39 18.9 14.2 9.8 13 172 142 99 na.
Vietnam 521 512 445 253 570 533 396 264 549 496 372 262
Asia Average 168 157 11.0 89 228 194 152 148 258 210 161 127
Europe
Austria 1.6 1.2 1.2 13 13.6 148 156 na. 2.1 19 17 14
Finland 34 21 19 17 6.6 129 146 117 34 21 19 17
France 19 1.5 1.2 12 225 164 157 128 2.1 16 16 12
Germany 0.9 1.0 1:2 12 211 147 145 161 1.8 14 16 12
Greece 46 26 3.0 23 1.1 7. 12 121 8.8 a9 36 24
Ireland 21 13 1.2 14 14.3 138 146 na. 2 13 12 14
Italy 1.8 14 15 12 242 167 161 128 22 1.8 16 1.2
Netherlands 1.6 15 13 1.2 20.1 158 194 180 1.8 14 15 1.2
Poland 6.1 34 32 18 11.9 96 174 172 99 5.1 38 17
Russia 33 25 1.4 1.1 10.0 9.8 5.4 3.7 10.5 9.1 5.6 38
- | Spain 24 14 1.2 1.1 234 163 182 15.0 21 14 14 10
- | Sweden 14 0.8 1.0 1.2 7.0 152 142 115 1.3 09 11 1.0
- Switzerland 1.6 1.2 1.8 1.6 16.9 170 167 193 2:2 15 18 1.5
Europe Average 39 39 34 33 133 128 137 135 10.2 86 81 45
Latin America & Caribbean
Argentina 6.9 37 1.9 09 13.6 8.0 68 na. 11.2 76 66 28
Brazil 45 29 2.0 20 14.2 134 100 102 "n7 105 69 4.1
Chile hids | 18, n.a. n.a. 89 82 112 na 5.0 3.1 25 1.2
Colombia 5.7 5.5 48 35 136 93 83 5.9 1.2 83 19 5.3
Mexico n.a. 4.1 3.7 15 121 123 118 6.3 94 120 97 8.0
Peru 6.5 49 39 20 21.0 168 202 142 152 112 89 na.
Latin America & Carib. Avg. 8.0 6.7 55 44 19.1 187 166 147 188 173 160 112
U.S. & Canada
Canada na. na n.a. 0.7 n.a. n.a. na. na. 4 1.2 1.6 na.
United States na. na. n.a. 06 n.a. n.a. na. na. 1.9 1.8 18 1.2
U.S. & Canada Average na. na na. 0.7 n.a. n.a. na. na. 20 17 12 2

Notes' Rates for 2003 reﬂect average prxee of wholesale rafﬁc from the Arbinet rmnutes exchange on October 5, 2003 Rates for 2000-2003 reflect prices from
~ the Band-X London Switch in August of each year. Rates for 2000-2003, originally established in U. K. pounds sterling, are expressed here as U.S. cents based
. on axnhange rate conversions of 1 500 $/£ in- August 2000, 1,426 $/£ in  August 2001, and 1.536 $/£ in August 2002 Regional avaragas are stmpie, unwa:ghted
_ averages for all counmas within a region. Global Avemge is an unwesghtad average for aﬂ counmes mt’ne wo .

k '4 Source AXCESSBATES" by Arbmet~thexchanga, Band X, ud Te]eGsography research
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PRICE & REVENUE

Retail Prices for a Three-Minute Call

; Retail Rate (US$) for Fixed-Line Termination, October 2003

From/To Australia Austria Belgium Canada Czech Rep.  Denmark Finland France
Australia n.a. 1.37 1.37 0.66 1.99 1.37 1.58 1.06
Austria peak 1.06 n.a. 0.86 1.06 0.69 0.86 0.86 0.86
Austria off-peak 0.89 n.a. 0.69 0.89 0.53 0.69 0.69 0.69
Belgium peak 1.45 0.80 n.a. 0.59 1.79 0.80 0.80 0.59
Belgium off-peak 1.1 0.66 n.a 0.35 1.48 0.66 0.66 0.35
Canada 0.75 0.34 1.32 n.a. 0.73 0.43 0.50 0.34
Czech Rep. Peak 0.84 0.84 0.84 0.84 n.a. 0.84 0.84 0.84
Czech Rep. off-peak 0.80 0.80 0.80 0.79 n.a. 0.79 0.79 0.79
Denmark 1.60 0.66 0.66 0.66 1.13 n.a. 0.38 0.66
Finland peak 1.28 1.26 1.26 1.28 1.26 0.46 n.a. 1.26
Finland off-peak 0.96 0.77 0.77 0.79 0.77 0.33 n.a. 0.77
France peak 1.35 0.70 0.60 0.60 1.24 1.16 0.70 n.a.
France off-peak 0.69 0.43 0.34 0.34 0.88 0.89 0.43 n.a.
Germany 0.60 0.16 0.16 0.16 0.52 0.16 0.16 0.16
Ireland peak 237 1.05 1.05 0.53 1.34 1.05 1.05 1.05
Ireland off-peak 1.21 0.81 0.81 0.42 1.16 0.81 0.81 0.81
Italy 2.67 0.80 0.80 0.80 1.30 0.80 0.80 0.80
Japan peak 5.21 6.86 6.86 3.93 1.87 6.86 6.86 5.30
Japan off-peak 3.29 5.03 5.03 3.1 5.58 5.03 5.03 1.65
Korea, Rep. peak 2.95 3.49 3.49 3.83 3.45 349 3.49 343
Korea, Rep. off-peak 2.06 243 2.43 2.67 2.40 243 243 2.41
Mexico 267 2.14 2.14 1.53 2.14 2.14 2.14 2.14
Netherlands 0.56 0.39 0.21 0.28 1.05 0.32 0.42 0.21
Norway 0.38 0.51 0.33 0.38 0.51 0.31 0.46 0.35
Poland 2.63 1.18 1.18 2.63 1.18 1.18 1.29 1.29
Portugal peak 2.16 0.72 0.72 0.66 1.39 0.71 0.7 0.57
Portugal off-peak 1.29 0.40 0.40 0.35 0.82 0.40 0.40 0.29
Singapore 1.04 242 1.73 0.67 3.28 1.3 1.13 1.73
Singapore off-peak 0.86 2.42 1.73 0.67 3.28 1.73 1.73 1.73
Spain 2.57 0.56 0.56 1.44 1.26 0.56 0.56 0.56
Sweden 1.03 0.65 0.42 0.42 0.65 0.20 0.20 0.42
Switzerland peak 0.56 0.28 0.56 0.28 1.39 0.56 0.56 0.28
| Switzerland off-peak 0.42 0.21 0.42 0.21 1.04 0.42 0.42 0.21
Turkey peak 3.10 2.07 2.07 2.07 2.07 2.07 2.07 2.07
Turkey off-peak 248 1.33 1.33 1.33 1.33 1.33 1.33 1.33
UK. peak 1.00 1.12 0.79 0.71 1.12 0.83 1.12 0.79
U.K. off-peak 0.46 0.96 0.46 0.46 0.96 0.46 0.96 0.46
U.S. (MCI) peak 0.48 0.48 0.48 0.21 1.23 0.48 0.48 0.48
| U.S.(MCI) off-peak 0.24 0.24 0.24 0.15 0.87 0.24 0.24 0.24
I—S (AT&T) 0.36 0.36 0.36 0.18 0.81 0.36 0.36 0.36

_ Notes:

. J"
2
3

4
5

Al rates are gn U s d‘ollars exctustva of taxes and were current on Gcmbsr an 003
 Rates for calls from the U.S. to Canada and Mexico are from Washington, D.C. to Montreai and M

Where available, retail prices reflect rates under discount calling plans of the major carrier in each country Most ofthese cailmg phms requirs 3 monthly
subscription fee. For example, the AT&T AnyHour International Savings Plan charges $2.95 per month .

Rates do not include special supplements for calls to mobile phones.
Peak and off-peak rates are listed nuiy for carriers that offered daﬁerent rates based on time and day

Seurce Ts!eGeography reseamh
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PRICE & REVENUE

Retail Rate (US$) for Fixed-Line Termination, October 2003
: Germany Hong Kong Ireland Italy Japan Korea, Rep. Mexico Neth'lands  Norway To/From
' ] 1.06 0.96 0.66 1.06 1.06 1.89 2.51 1.16 1.48 Australia
0.69 1.06 1.06 0.69 1.06 1.06 2.12 0.86 0.86 Austria peak
0.53 0.89 0.89 0.53 0.89 0.89 1.79 0.69 0.69 Austria off-peak
| 058 1.45 0.80 0.59 1.45 1.99 2.46 0.59 0.80 Belgium peak
| 035 1.1 0.66 0.35 1.1 1.48 1.96 0.35 0.66 Belgium off-peak
0.57 0.23 0.50 0.34 0.43 0.34 1.03 0.23 0.23 Canada
| 084 1.23 0.84 0.84 1.23 1.23 2.93 0.84 0.84 Czech Rep. Peak
-] 079 1.18 0.79 0.79 1.18 1.18 218 0.79 0.79 Czech Rep. off-peak
0.66 1.89 0.94 0.66 255 4.15 4.15 0.66 0.21 Denmark
1.26 21 1.26 1.26 1.50 27 457 1.26 0.46 Finland peak
| om 271 0.77 0.77 1.50 2.7 4.57 0.77 0.33 Finland off-peak
| 060 1.35 0.70 0.60 1.35 1.35 2.29 0.60 0.70 France peak
0.34 0.75 0.43 0.34 0.69 0.69 1.34 0.34 0.43 France off-peak
n.a. 0.60 0.16 0.16 0.60 0.60 1.53 0.16 0.16 Germany
1.05 237 n.a. 1.34 2.37 231 Z12 1.05 1.34 Ireland peak
| o3 1.21 n.a. 1.16 1.21 1.21 212 0.81 1.16 Ireland off-peak
| 080 2.67 0.80 n.a. 2.67 267 3.07 0.80 0.80 Italy
| 530 457 6.86 6.86 n.a. 3.38 6.49 6.86 6.86 Japan peak
| 165 2.84 5.03 5.03 n.a. 2.47 4.12 5.03 5.03 Japan off-peak
|3 2.60 3.49 3.49 213 n.a. 4,07 343 3.49 Korea, Rep. peak
241 1.81 243 243 1.50 n.a. 2.85 2.4 243 Korea, Rep. off-peak
| 214 2.67 2.14 2.14 2.67 2.67 n.a. 2.14 2.14 Mexico peak
| 039 1.16 0.42 0.42 1.02 1.51 1.89 n.a. 0.39 Netherlands

03 1.30 0.47 0.35 0.51 222 2.50 0.35 n.a. Norway
1.18 476 1.29 1.29 4.76 4.76 4.76 1.18 1.29 Poland
0.66 2.16 0.71 0.71 2.16 3.36 3.36 0.71 0.71 Portugal peak
0.35 1.31 0.40 0.40 1.31 217 217 0.40 0.40 Portugal off-peak
1.73 1.21 2.42 1.73 1.55 1.81 3.45 1.73 1.73 Singapore peak
1.73 1.21 2.42 1.73 155 1.55 3.45 1.73 1.73 Singapore off-peak
| 056 2.57 0.56 0.56 2.57 251 1.72 0.56 1.08 Spain peak

| 042 1.58 0.65 0.65 1.03 2.98 2.05 0.42 0.20 Sweden
0.28 1.39 0.56 0.28 0.56 0.56 1.39 0.56 0.56 Switzerland peak
0.21 1.04 0.42 0.21 0.42 0.42 1.04 0.42 0.42 Switzerland off-peak
2.07 5.31 2.07 2.07 3.10 5.31 3.10 2.07 2.07 Turkey peak
1.33 413 1.33 1.33 2.48 413 248 1.33 1.33 Turkey off-peak
0.79 1.37 0.67 0.92 1.53 2.70 270 0.79 1.00 U.K. peak
0.46 1.12 0.46 0.46 1.41 2.58 2.58 0.46 0.46 U.K. off-peak
0.48 0.51 0.48 0.48 0.42 0.42 117 0.48 0.48 U.S. (MCI) peak
0.24 0.30 0.24 0.24 0.24 0.21 0.75 0.24 0.24 U.S. (MCI) off-peak
0.36 0.30 0.36 0.36 0.30 0.24 0.51 0.36 0.36 U.S. (AT&T)

ption fee. For example, the

© PriMetrica, Inc.
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PRICE & REVENUE

Retail Prices for a Three-Minute Call

Retail Rate (US$) for Fixed-Line Termination, October 2003

From/To Poland Portugal  Singapore  Spain Sweden Switzerland  Turkey UK. U.s.
Australia 1.99 241 1.16 1.48 1.27 1.27 1.79 0.66 0.66
Austria peak 1.06 1.06 1.06 0.86 0.86 0.69 1.06 0.86 1.06
Austria off-peak 0.89 0.89 0.89 0.69 0.69 0.33 0.89 0.69 0.89
Belgium peak 1.93 0.80 1.45 0.59 0.80 0.80 1.45 0.59 0.59
Belgium off-peak 1.59 0.66 1.11 0.35 0.66 0.66 141 0.35 0.35
Canada 0.66 0.55 0.23 0.66 0.39 0.59 0.84 0.32 0.23
Czech Rep. Peak 0.72 0.84 1.23 0.84 0.84 0.84 167 0.84 0.84
Czech Rep. off-peak 0.69 0.79 1.18 0.79 0.79 0.79 1.59 0.79 0.79
Denmark 0.85 1.13 2.64 0.94 0.15 0.66 1.32 0.53 0.66
Finland peak 1.26 1.28 21N 1.26 0.46 1.26 1.50 1.26 1.28
Finland off-peak 0.77 0.96 2.7 0.77 0.33 0.77 1.50 0.77 0.79
France peak 1.24 0.70 2.29 0.60 0.70 0.60 1.24 0.60 0.60
France off-peak 0.88 0.43 1.35 0.34 0.43 0.34 0.88 0.34 0.34
Germany 0.60 0.16 1.59 0.16 0.16 0.16 0.60 0.16 0.16
Ireland peak 1.34 1.34 2.37 1.34 1.34 1.34 255 0.43 0.53
Ireland off-peak 1.16 1.16 1.21 1.16 1.16 1.16 221 0.34 0.42
Italy 1.30 0.80 267 0.80 0.80 0.80 1.30 0.80 0.80
Japan peak 1.87 6.86 5.03 6.86 6.86 6.86 6.86 393 1.65
Japan off-peak 5.58 5.03 3.66 5.03 5.03 5.03 5.03 1.65 1.10
Korea, Rep. peak 3.45 3.49 2.60 349 349 343 3.45 2.89 1.84
Korea, Rep. off-peak 2.40 243 1.81 243 2.43 241 2.44 2.03 1.28
Mexico peak 2.14 214 267 2.14 2.14 2.14 2.14 214 1.22
Netherlands 0.91 0.81 1.26 0.42 0.28 0.35 1.09 0.18 0.18
Norway 1.00 1.09 0.85 0.35 0.31 0.35 1.77 0.35 0.35
Poland n.a. 1.29 476 1.29 1.18 1.18 263 1.29 2.63
Portugal peak 1.39 n.a. 3.36 0.46 3.36 0.66 1.39 0.66 0.65
Portugal off-peak 0.82 n.a. 211 0.21 2.17 0.35 0.82 0.35 0.34
Singapore peak 3.28 3.28 n.a. 242 1.73 1.73 3.28 1.02 0.67
Singapore off-peak 3.28 3.28 n.a. 2.42 1.73 1.73 3.28 1.02 0.67
Spain peak 1.26 0.56 2.56 n.a. 0.56 0.56 1.26 0.56 0.56
Sweden 0.65 1.03 1.03 0.65 0.00 0.42 1.13 1.03 0.34
Switzerland peak 1.39 0.56 1.39 0.56 0.56 n.a. 1.39 0.28 0.28
Switzerland off-peak 1.04 0.42 1.04 0.42 0.42 n.a. 1.04 0.21 0.21
Turkey peak 2.07 207 3.10 2.07 2.07 2.07 n.a. 207 2.07
Turkey off-peak 1.33 1.33 2.48 1.33 1.33 1.33 n.a. 1.33 1.33
U.K. peak 1.12 0.96 1.62 0.92 0.79 0.79 1.4 n.a. 0.67
U.K. off-peak 0.96 0.75 1.46 0.46 0.67 0.46 1.33 n.a. 0.46
U.S. (MCI) peak 1.02 0.48 0.72 0.48 0.48 0.48 1.53 0.3 n.a.
U.S. (MCI) off-peak 0.84 0.24 0.42 0.24 0.24 0.24 1:35 0.21 n.a.
U.S. (AT&T) 0.45 0.36 0.42 0.36 0.36 0.36 1.29 0.24 n.a.

Notes: ~ -

1. Allrates are in U S. dollars exc!us:ve of taxes and were current on October 31, 2003, ‘
2. Rates for calls from the U.S. to Canada and Mexico are from Washington, D.C. to Montreal and Mexmo Cxtv ’ .
3. Where available, retail prices reflect rates under discount calling plans of the major carrier in each country. Most of these catlmg ptans require a manth!y
subscription fee. For example, the AT&T AnyHour International Savings Plan charges $2.95 per month .
4. Rates do notinclude special supplements for calls to mobile phones.
5

. Peak and off~peak rates are listed only for carriers that affereﬁ d«fferem rates based on time and. day

i

Source: TeleGeography research
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PRICE & REVENUE

Retail Pricing Trends, 2000-2003

Average Retail Price for a Three-Minute Call, 2000-2003

$8.00 - from Australia $8.00 - : from Belgium

Australia Germany Japan Mexico UK. u.Ss. Australia Germany Japan Mexico UK. us.

$8.00 - from Japan $8.00 from Germany

$6.00 -

Australia Germany Japan  Mexico U.K. us. ) Australia Germany Japan Mexico UK. us.

$8.00 from UK. $8.00 from U.S.

$4.00 |

$2.00 -

Australia Germany Japan  Mexico UK. us. Australia Germany Japan Mexico UK. u.s.

Key

" = B
2000 2001 2002 2003

cint

Notes All rates are for peak calhng and are axpressed in U S doﬂars. To correct for exchange rate fluctuation in the t;me series, all retail prices (2000«2003)
were converted to U.S. dollars using Dctober 2003 exchange rates. ;

~ Source: PBI Media (2000) and TeleGeography (2001- Zw&;e:senrch/j . ' @»PfiMetri'ca, Inc. 2003
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TRAFFIC SUMMARY

Global Traffic Review

Figure 1. International Traffic and Main Line Growth
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Notes: Data include outbaund international traffic on public networks only, VolP call volumes are excluded. Projections assume 10 percent traffic growth, 5
percent main line growth, and 20 percent mobile subscriber growth annually.

Source: TeleGeography research and ITU - © PriMetrica, Inc. 2003

Figure 2. International Traffic, Revenue, and Subscriber Growth

Historical Trend Slow Growth Moderate Growth Fast Growth
CAGR CAGR CAGR CAGR

Indicator 1998 2002 1998-2002 2006 2002-2006 2006 2002-2006 2006 2002-2006
Calls (bn) 29.0 55.4 17.6% 75.4 8.0% 90.9 13.2% 108.6 18.3%
Minutes (bn) 934 155.2 13.5% 188.6 5.0% 2212 10.0% 2711.4 15.0%
per main line subscriber 1105 141.7 6.4% 153.0 1.9% 1706 4.8% 189.0 1.5%
per main line plus mobile 80.3 68.9 -3.8% 64.4 -1.7% 60.9 -3.0% 57.2 -4.5%
Revenue (US$ bn) 69.2 53.3 -6.3% 425 -5.5% 40.7 -6.5% 38.2 -8.0%

Assumptions

Call length (mins) 32 28 -3.5% 25 -2.8% 25 -2.8% 25 -2.8%
Price per minute (US$) 0.74 0.34 -17.5% 0.23 -10.0% 0.18 -15.0% 0.14 -20.0%
Main lines (bn) 0.8 1 6.7% 1.2 3.0% 13 5.0% 14 1.0%
Mobile subscribers (bn) 03 1.2 38.1% 1.7 10.0% 24 20.0% 33 30.0%
Total subscribers (bn) 12 23 18.0% 29 6.8% 37 13.4% 47 20.5%

Notes: 1998- 2002 based on reported data. 2003-2006 based on TeIeGeography forecasts. Scenarios are as follows:
1. Slow Growth: PSTN traffic continue to grow at a sumllarly slow pace expenenced in 2000-2001 as newly competitive markets mature and as traffic migrates

to IP networks.
2. Moderate Growth: PSTN traffic gmwth returns to rates experienced prior to the \Mdespread market Itberallzatoon of the late 1390s as price cumng kesps
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 ' ~ © PriMetrica, Inc. 2003
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TRAFFIC SUMMARY

Figure 3. Intercontinental Traffic Flows, 1997 and 2002
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TRAFFIC SUMMARY

International Traffic by Region

Figure 1. Interregional Traffic Flows, 2002

Asia &
Oceania

Latin
America &
Caribbean

Notes: These interregional traffic flows total 55.2 billion minutes. That sum does not equal global PSTN total of 155.2 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 60.0 billion minutes based on data set;
(3) interregional routes below 100 million minutes are not shown.

Source: TeleGeography research © PriMetrica, Inc. 2003

Figure 2. International Traffic by Origin, 2002 Figure 3. Traffic Growth by Region, 2001-2002

Latin America &

Carribean o
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Latin  Canada Oceania
-5% L America

Percent Traffic Increase on Outbound Routes

Note: Global traffic was 155.2 billion minutes in 2002. Data do not Notes: Global traffic was 155.2 billion minutes in 2002. Data do not
included VolP calls. , include VoiP calls. ‘
Source; TeleGeography research ’ © PriMetrica, Inc. 2003 _ Source: TeleGeography research © PriMetrica, Inc. 2003
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TRAFFIC SUMMARY

Figure 4. European Telecommunications Traffic Flows, 2002
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Figure 5. Latin American Telecommunications Traffic Flows, 2002
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TRAFFIC SUMMARY

Figure 6. Asian Telecommunications Traffic Flows, 2002
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TRAFFIC SUMMARY

International Traffic by Country

Figure 1. Top 25 Countries for Outgoing International PSTN Traffic, 2002
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TRAFFIC SUMMARY

Figure 2. International Traffic Indicators, 2002

Qutgoing Incoming Balance Population Minutes (Out) Main Lines  Minutes (Out)
(m minutes)  (m minutes)  (m minutes) (m) per Capita (thous.) per Main Line
Albania 62.0 400.8 338.8 32 19.4 220 282
Angola 34.3 63.9 29.6 139 2.5 85 403
Argentina 426.7 n.a. n.a. 379 13 8,009 53
Armenia 36.2 58.3 221 31 11.8 543 67
Australia 3,078.0 n.a. n.a. 19.6 157.2 10,590 291
Austria 1,603.0 n.a. n.a. 8.1 196.9 3,988 402
Azerbaijan 325 n.a. n.a. 8.2 4.0 989 33
Bahrain 107.1 n.a. n.a. 0.7 159.4 175 611
Barbados 44.2 78.8 34.6 0.3 164.3 n.a. n.a.
Belarus 240.6 n.a. n.a. 9.9 24.2 2,967 81
Belgium 2,365.4 n.a. n.a. 10.3 229.2 5,132 461
Bolivia 39.1 n.a. n.a. 8.7 45 564 69
Botswana (a) 63.7 457 -18.0 1.7 37.2 n.a. n.a.
Brazil 806.0 n.a. n.a. 1745 46 38,810 21
Bulgaria 136.0 213.0 71.0 19 173 2,922 47
Canada 8,183.0 n.a. n.a. 31.4 260.5 19,962 410
Cayman Islands 347 37.0 23 n.a. 992.0 n.a. n.a.
Chile 294.3 n.a. n.a. 15.6 189 3,467 85
China 2,240.0 n.a. n.a. 1,281.0 17 214,420 10
Costa Rica 129.4 158.5 29.1 39 32.8 479 270
Cuba 19.2 282.9 263.7 11.3 1.7 n.a. n.a.
Cyprus 253.6 163.7 -89.9 0.8 3315 427 593
Czech Republic 475.0 580.0 105.0 10.2 46.5 2,444 194
Denmark 1,050.0 n.a. n.a. 5.4 195.4 3739 281
Dominican Republic 222.6 n.a. n.a. 8.6 25.8 583 382
Egypt 198.4 938.3 739.9 66.4 30 7,430 27
Estonia 103.2 n.a. n.a. 14 76.0 475 217
Finland 490.0 n.a. n.a. 5.2 94.2 2,850 172
France 8,170.0 n.a. n.a. 59.4 1374 33,994 240
Georgia 114.4 n.a. n.a. 5.2 22.1 649 176
Germany 10,620.0 n.a. n.a. 82.5 128.7 53,720 198
Ghana 58.3 153.0 94.7 20.1 29 274 213
Greece 998.0 n.a. n.a. 10.6 939 n.a. n.a.
Guatemala 145.9 817.7 671.8 12.0 12.2 846 172
Hong Kong (a) 3,981.1 1,745.3 -2,235.7 6.8 587.8 3,278 1,215
Hungary 327.0 n.a. n.a. 10.2 322 3,666 89
India (a) (b) 660.0 n.a. n.a. 1,048.3 0.6 41,215 16
Indonesia 289.4 429.4 140.1 211.7 14 7,750 37
Iran 171.2 118.8 -52.4 65.5 26 5,090 34
Ireland (a) (b) 1,395.0 n.a. n.a. 39 359.7 1,975 706
Israel 1,193.7 814.1 -379.6 6.5 183.8 3,100 385
Italy 5,840.0 n.a. n.a. 57.9 100.8 27,452 213
Jamaica 56.3 349.6 2933 2.6 215 450 125
Japan (a) 2,638.5 n.a. n.a. 1271 20.8 71,149 37
Jordan 198.4 236.0 37.6 5.2 38.4 675 294
Kazakhstan 131.6 260.2 128.7 14.8 89 2,082 63
Korea, Rep. 1,041.8 928.0 -113.8 47.6 219 18,600 56
Kuwait 189.8 n.a. n.a. 2.1 90.2 482 394

Notes: Data are in millions of minutes of public switched traffic. VoIP call volumes are excluded.
a. International traffic for year ending March 31, 2003. New Zealand and Pakistan fiscal years end June 30, 2003.
b. Traffic data exclude some carriers or routes (See country table for details). ,

Source: TeleGeography research . . v . ©.PriMetrica, Inc. 2003
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TRAFFIC SUMMARY

Figure 2. International Traffic Indicators, 2002 (continued)

Outgoing Incoming Balance Population Minutes (Out) " Main Lines  Minutes (Out)
' (m minutes)  (m minutes)  (m minutes) (m) per Capita ' (thous.) per Main Line
Kyrgyzstan 18.3 445 26.3 5.0 36 395 46
Latvia 63.0 110.6 47.6 2.3 27.0 701 90
Luxembourg 4140 n.a. n.a. 0.4 9324 . na. n.a.
Macau 152.7 114.0 -38.7 0.4 344.8 153 996
Macedonia 64.7 192.5 127.8 2.0 81.7 26 2,454
Malaysia (a) 982.0 1,050.0 68.0 243 40.4 4,670 210
Malta 438 65.6 21.8 0.4 110.2 207 21
Mauritius 371 64.0 26.9 1.2 30.6 321 113
Mexico 1,996.9 5,836.9 3,840.0 100.9 19.8 14,942 134
Moldova 65.8 191.4 125.6 43 15.5 n.a. n.a.
Namibia 60.6 52.1 -85 1.8 332 121 499
Netherlands 3,525.0 n.a. n.a. 16.1 2183 10,000 353
New Zealand (a) 984.0 n.a. n.a. 39 254.3 1,719 572
Nicaragua 44.0 n.a. n.a. 5.3 8.2 172 256
Nigeria 86.9 n.a. n.a. 132.8 0.7 702 124
Norway 871.4 n.a. n.a. 45 192.0 3,325 262
Oman (b) 165.8 n.a. n.a. 25 65.3 228 728
Pakistan (a) (b) 128.3 1,530.4 1,402.1 1449 0.9 3,655 35
Palestinian Territory 40.9 n.a. n.a. 3.2 12.7 299 137
Paraguay 284 714 43.0 b5 5.2 273 104
Peru 141.9 1,090.7 948.8 26.7 53 1,766 80
Philippines (a) 461.0 3,939.2 3,478.2 799 5.8 331 139
Portugal 970.0 n.a. n.a. 10.0 96.7 4,361 222
Qatar 2335 134.6 -98.9 0.6 382.8 177 1,323
Russia (b) 1,219.2 1,005.4 -213.8 144.1 85 35,500 34
Saudi Arabia 1,916.3 815.2 -1,101.1 221 86.6 1,719 1,115
Serbia and Montenegro 284.2 587.1 302.9 10.7 26.7 2,017 141
Singapore (a) 1,965.0 n.a. n.a. 42 471.9 1,927 1,020
Slovak Republic 194.0 n.a. n.a. 5.4 35.9 1,119 173
South Africa (a) 567.2 811.8 244.6 43.6 13.0 4,002 142
Spain (c) 4,740.0 n.a. n.a. 41.2 115.1 18,706 253
Swaziland (a) 233 18.3 -5.0 14 214 35 664
Sweden 1,755.0 n.a. n.a. 8.9 196.7 6,579 267
Switzerland 3,495.0 n.a. n.a. 1.2 4835 5,335 655
Syria 179.8 n.a. n.a. 17.0 10.6 2,099 86
Taiwan 2,154.0 n.a. n.a. 225 95.9 9,175 235
Tajikistan (b) 10.0 n.a. n.a. 6.3 1.6 238 42
Thailand 419.1 305.0 -1141 61.6 6.8 6,500 64
Trinidad and Tobago (a) 80.2 276.6 196.4 13 60.8 209 383
Turkey 650.0 1,100.0 450.0 69.6 9.3 18,915 34
Turkmenistan (b) 24.1 n.a. n.a. 5.5 43 n.a. n.a.
Ukraine 405.0 n.a. n.a. 48.7 8.3 n.a. n.a.
United Arab Emirates 1,893.6 n.a. n.a. 3.0 621.0 672 2,817
United Kingdom (a) 14,5454 9,569.6 -4,975.8 58.9 2471 29,411 495
United States 40,337.2 14,249.8 -26,087.4 288.4 139.9 159,735 253
Uzbekistan 60.8 n.a. n.a. 25.4 24 1,670 36
Yemen 439 186.9 143.0 18.6 24 542 81

Notes: Data are in millions of minutes of public switched traffic. VolP call volumes are excluded.
a. International traffic for year ending March 31, 2003. New Zealand and Pakistan f;scal years end June 30, 2003.
b, Traffic data exclude some carriers or routes (See country table for detanis) \
c. Data include refile traffic.

 Source: TeleGeography research - \ . . © PriMetrica, Inc. 2003
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TRAFFIC SUMMARY

International Traffic by Route

Figure 1. Top 50 International Routes, 2002

Rank Countries Minutes each Way Total Minutes
1. Canada - U.S. 6,000.0 — 4,861.0 10,861.0
2. U.S. - Mexico 5201.4 — 1,688.8 6,890.2
3. UK.-US. 2,635.0 — 1,7224 4,357.5
4. Hong Kong - China 2,063.6 — 8820 2,945.6
5. U.S. - Philippines 2,251.5 — 1250 2,376.5
6. U.S.-India 1,7226 — 950 1,817.6
7. U.S. - Germany 1,064.1 — 695.0 1,759.1
8. UK. - Germany 947.8 — 770.0 1,717.8
9. UK. -France 8456 — 680.0 1,525.6

10. Ireland - UK. 810.0 — 691.1 1,501.1
11.  U.S.-Japan 8956 — 525.0 1,420.6
12.  Germany - France 740.0 — 650.0 1,390.0
13.  Switzerland - Germany 710.0 — 650.0 1,360.0
14.  U.S. - Dominican Republic 1,186.2 — 160.0 1,346.2
15. Germany - Italy 680.0 — 620.0 1,300.0
16. UK. - Spain 6446 — 630.0 1,274.6
17.  Germany - Austria 695.0 — 570.0 1,265.0
18. U.S. - Brazil 952.2 — 266.0 1,218.2
19. Australia - U.S. 615.0 — 5794 1,194.4
20. U.S. - France 6326 — 490.0 1,122.6
21. Taiwan - China 749.1 — 3730 1,122.1
22. Germany - Netherlands 555.0 — 545.0 1,100.0
23. France - Italy 5500 — 5100 1,060.0
24, US. - Italy 7305 — 325.0 1,055.5
25. France - Belgium 560.0 — 480.0 1,040.0
26. Australia - U.K. 560.0 — 478.0 1,038.0
27. Singapore - Malaysia 5900 — 415.0 1,005.0
28. U.S. - Guatemala 908.8 —  80.1 988.9
29. Spain - France 530.0 — 440.0 970.0
30. Spain - Germany 565.0 — 390.0 955.0
31. Germany - Poland 6700 — 275.0 945.0
32. Switzerland - France 480.0 — 4500 930.0
33. Belgium - Netherlands 4600 — 4450 905.0
34. UK. - Canada 4645 — 420.0 884.5
35. UK. - Italy 4780 — 350.0 828.0
36. New Zealand - Australia 4500 — 360.0 810.0
37. Germany - Turkey 600.0 — 155.0 755.0
38. U.S. - Colombia 7219 — 281 750.0
39. U.S.-China 6609 —  80.0 740.9
40. U.S. - Korea, Rep. 4715 — 2579 729.4
41, Switzerland - Italy 415.0 — 310.0 725.0
42. UK. - Netherlands 3523 — 345.0 697.3
43. U.S. - Jamaica 647.3 — 317 679.0
44.  France - Morocco 560.0 — 115.0 675.0
45. U.S. - Netherlands 4238 — 2200 643.8
46. U.S. - Pakistan 6152 — 177 632.9
47. lsrael-U.S. 3265 — 2973 623.8
48. Japan - China 4150 — 190.0 605.0
49. UAE. - India 5149 — 61.0 575.8
50. U.S.- Taiwan 3152 — 2221 537.3

Notes: All data in millions of minutes of telecommunications traffic. The country which generates mora‘tra'ff’ ic on each route is listed first. The routes listed
above total 73.7 billion minutes, equal to 48 percent of all international traffic. Data for Hong Kong, Ireland, Japan, Malaysaa New Zealand, Smgapore, and the
U.K. are for fiscal year 2002/2003. The sym of minutes each way may not equal the total minutes due to rounding.

Source: TeleGeography research
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COUNTRY TRAFFIC STATISTICS

Albania

le B e s mrempsmeees e ihme st 25.0 40.3%
2. BTOBCB . « sy 56 summins sioses ¥ 5eiia € 98 19.2
Bl BHAINCE: . cismtmsnnsi sipess n st v s e e 56 7.0
B BEPFMENY .. s o, o s w10 wxiities 40 2.6
5. United Kingdom . ..o .s s swvsson 20
6. United States ..........ccivuvvnnns 1.6
B TUERBY v o s 0800 o i . g e & e e 1.4
8. Macedania : «uus <5 vwm e maws camme s 0.9
9. Serbia and Montenegro ............ 0.8
105 NIONEBD o ¢ spmsie s woes s wssms sa Lo 0.7
W AUSHIE siows womm s v voe s s mwmens wmen s 9 0.5
12. Switzenland! ..cso. coweonoomin ssmas s 0.5
13. Netherlands: .sovwssmsicorvepessid 0.4
18, Cangda s vomsesmenein s oo 0.3
18, Bulgeiion s smiwis svnaneminaasing 0.3
168, Croals .. cuwsvvis sernmsppramsevsud 0.3
17. BOMENIE «vavwsesvmssnmmiassoms mad 0.3
18  HUNGaNY . « csoner ssimns ssmmm oo dmmn a9 0.2
19, Slovenld) . coses e supmpwerond 0.1

OLHBTS o s sinwn s simsie « wmmnn s smon s o 3.9 6.3%

TOTAL 62.0

Minutes 2000 2001 2002

~ Incoming 178.6 317.0 400.8
Outgoing . 649 65.4 620
Surplus (Deficit) 113.7 2516 338.8 B
Total Volume ‘ 243.5 382.4 462.8

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

Angola

Destination Minutes (millions) Percent of Outgoing Traffic
1. Portlgal .. oo eamms oo o nsiossses 15.9 46.3%
2. SoUthAFER we . sswes s pwsosvimo s in 5.2
B FRATICRN o i s i 5 2 i '3 SR X 578 1.9
4 INEIDE 5 ot i An 2 2050 S 1.7
B, BYAZI soon s amion s s s o stwi s x smmn v o 1.6 ,
6. United Kingdom ................... 14 4.1%
7. United States ..................... 1.2 . 36%
8. Netherlands .. vs suws cwswns vamas s 5 09 . 27%
9. BEIGIUM vovereeeeaenenaenn 06 ¥ 18%
10 SPAIN « vt eeeeeeeeeeeean 05 & 16%
10, GeIMANY . s wux cowinn s v s o mnes e 0.5 §1.5%
120 HAY oo 04 § 1.0%
13. Switzerland ............cooiiiennn. 03 [ 09%
14, MBZAMDIGHS e wunmnnosves sasms s 0.3 §0.7%
BB CEORON - ionusssnsninenns isamsass 02 |07%
16. Gambia ........oooiiiiiiiiinn. 02 [07%
17. Zimbabwe ..............ccocoven... 02 |06%
R (R ———— 02 | 06%
19, RUSSIA .ovoveniiniieianeinnn, 02 [ 06%
20. Coted'IVOIre «....vveneennennennnns 0.1 | 04%
OLHEFS oo 55 au s 5 i i Ftain & WFRmRE 54 05 B 14%
TOTAL 343

Minutes 2000 2001 2002
Incoming 39.8 52.2 63.9
Outgoing 35.4 32.8 343
Surplus (Deficit) 4.5 19.3 29.6
Total Volume 5.2 85.0 98.1

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

Anguilla

RGEST ¢
Destination Minutes (millions) Percent of Outgoing Traffic
1.  United States .....e..sewssoenivson 1.8
2. United Kingdom ................... 0.8
3. SaintKitts and Nevis ............... 0.6
§: ARG wez e veis s ouns TR S 0.4
5. Antiguaand Barbuda............... 0.2
6. BATDATES I« sy 5 wioro wx sumins s wsmss 3 0.2
7. DOMiiEa! ws = 5mm s swsis sxmmns 0508 4 0.2
8  GUYATE 1.5ms s vigas o opsbmmns v o sniin 0.2
8. SANtLUCIE o sues o5 smmss ssms s mwiss s 0.2
10. Trinidad and Tobago ................ 0.1
11.  Saint Vincent and the Grenadines ....0.1
12.  Dominican Republic ................ 0.1
138 GUAdBloUDEL.s seme 5ommme s s s dmm 4 0.1
14: Bormuta se.vvnesiswwssssmmyssmemt 0.0
15, Grenatdal w..somes somusns smmns s d 0.0
0111 (-1 S RPN —— 0.3
TOTAL 55

Minutes 2000 2001 2002

Incoming - n.a. n.a. 6.7
~ Outgoing : 48 57 55
7 Surplus (Deficit) n.a. n.a. o 1.2
~ Total Volume _ n.a. n.a. 12.2

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

Antigua and Barbuda

Destination Minutes (millions) Percent of Outgoing Traffic

T.. United States s sows swmwes sumwos s 5.6
2. IBUYERE 5 coeintn o i sy mmn 1.2
8 JANBIEE  vamee snmess wismes v sus 12
4. DomiMICR : :wwis sness vawmes vomns s ws 11
5. Trinidad and Tobago ................ 1.0
6 BADAIES . wsvsmwws s vuss veamenanan 1.0
7. United KIngdom) :.cus vumsisosss s asd 0.9
8. SaintKitts and Nevis .............. 0.6
9, Canada ..eeume v e swuses sws 0.6
10: Saintlucla sesssssmssmvmsasssosand 0.4
11.  Saint Vincent and the Grenadines ....0.3
12 QEHEIA oo powen sassprmss s sismevard 0.2
18; . Aoquilla ;..o vsrsmssmrasswans srasass 0.2
14. Guadeloupe........c.oovuvvinn.. 0.2
TR 1< Ry e e Ry 0.1
16. Cayman Islands «.:c.osvemssvansssd 0.1
OINBTS! istevssciiiohern oittonsl smmismase scummamerinia 0.4
TOTAL 15.5

36.2%

Minutes 2001 2002
Incoming n.a. 35.5
Outgoing 25.6 15.5 )
Surplus (Deficit) n.a. 20.0
Total Volume n.a. 50.9

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

Argentina

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States 9.0%
2, Brazll speiasmie s ewmed e a e Hese 1 10
3 URIGUEY - s mww o 5 565 & v 5 5 wossiv s o
B 'SP cins o5 vimr s 53 misie o 5 wiae & 5 v s 7 4
I - Y P Y
6 CHIG s wiess g wiomm o5 0w s wssmw s s w2 2
7. Paraguay
B. BONVIE e s v s, o v il s aorensmb
9, SEI s s o S S mi s i
10; MBXIBO casnnnsssmamensmmmeswame s
ML Eantatd wmey vespy s dtias gbhetmys 7.0
12 CRINE sscms vawm esmmws s smmn s vamm < 5 2 7.0
18- FHanme: scnnssmeinimesamimsosmmmasm 7.0
18, HONAULAS o . o covcsimon nismivm iosab e wcies wvigd 6.5
18 CUBE yses csmesssseresums wensmmnd 6.0
16. GeOWANY «ismwsis s ommsvsmnem s 6.0
17.  United Kingdom ................... 6.0
18 ColOmbia o svmer psmer smumis semeysae 5.0
19. Venerueld ;:swe s some s & samns s 5.0
20, NSTHOI ovvenscis oo wesoin sty wiorsin v et 3.0
GUIEES 2wz commOrE SR s O R 23.2 5.4%
TOTAL 426.7

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing . 432.1 B 455.9 426.7
Surplus (Deficit) n.a. n.a. n.a.
Total Volume ‘ n.a. n.a. n.a.

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

Armenia

Destination Minutes (thousands) Percent of Outgoing Traffic

1. Russia ' . 54.6%
2. Georgia | 63%

B R oo sosnedd 1,657.0 B 4.6%

4. United States ................... 8620 [ 2.4%

B, BrEECE ....eevennrrreeeennnnns 4220 §12%

B T8 avcnrasietesanmaedisiie g 3550 | 1.0%

Lo HAHCE o numeomuscnssmamssssmens 301.0 | 08%

8. Kazakhstan..................... 2840 [ 08%

B BOING oo s i simmsm i sms 2700 [ 07%

10, TUKEY oovveneieeeeeieaeannn 2580 [ 0.7%
11.  United Arab Emirates ............. 1900 | 05%
12. Uzbekistan .............coeenue.. 146.0 | 0.4%
13. Turkmenistan ................... 1280 | 0.4%
14.  United Kingdom ................. 1250 | 0.3%
15. Netherlands ..................... 86.0 | 0.2%
16, SYMA .o eneainnnns 81.0 | 02%
1 BREIN onsssnmessmmeessmnesswnn e 80.0 | 0.2%
00, DRI o o o s AN 720 | 02%
19, Belgitm ...oovveeeeaeeeeannns 700 | 0.2%

0111 ) AT ——

TOTAL 36,180.0

Minutes 2000 2001 2002

Incoming n.a. n.a. 58.3
Outgoing 31.4 34.6 36.2
Surplus (Deficit) n.a. n.a. 22.1
Total Volume n.a. n.a. 94.5

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

Australia

Destination Minutes (millions) Percent of Outgoing Traffic
1. United'States ........oeeeomeesd
2. United Kingdom
3. NewZealand :.:swesimesssmsisd
A, Canadal ... o oo on e s s oo 1
B, PHDDINES « cwe s s s vwme s suigmes s
B: ROnG KOG : s s s smievs sowvw s 5 swime a5
T JOPAN v oo i s s s B
8. TR0 v e vy st pvfiten s b
Q.  SINGAPOTE: i« wnivs o v w5 s s s a8
0L, TR0T8k: s s smimmnsmemn smsemn dakan d
1. BEIMERY wovwevss o ssmes sssmus
120 Y o covssmnons sums o nsmns e asmas d
18,  MBIAYSIA e cormmacmansrmrmsme
L O o -1 D SR
15. VIStNaNT s vsmsmsspvme sermmenmmnae
Others
TOTAL 3,078.0

Minutes FY 2000/2001 FY 2001/2002 2002
Incoming n.a. n.a. n.a.
Outgoing ; 2,650.0 3,030.0 3,078.0 b
Surplus (Deficit) n.a. n.a. n.a.
Total Volume ‘ n.a. n.a. n.a.

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

Destination

Minutes (millions) Percent of Outgoing Traffic
1. GOIMENY Lo somemt i v 570.0 .
2 THAIY e savsran st e 90.0
3. Switzertand s ss amws s smens swon s s 90.0
TR V111 (7 P S 60.0
Ok o TR oo otne s e m e A 60.0
B. United Stafes s ase suwmencwmvesud 60.0
To.  POIEOT s imimasiatsmsigs i faiis amd 50.0
Bii | ROTOBTIR soore cteeepr e BT St e 50.0
9. United Kingdom . 5w ccomns snumesas 47.0
1B, FYONGE: s simmtmtismpnimimmnin sisissns 37.0
11.  Serbia and Montenegro ........... 35.0
12. Bosnia-Herzegovina............... 30.0
180 SPEM) rinasmmin srsms s SR SEFRA 30.0
14. Slovak Republic .................. 28.0
15, CrOBHA v s swams yomm sy o wapes 26.0
16. Czech Republic . .....qsmms s snmsiss 260 B 16%
17. Netherlands ..................... 250 B 16%
18, SIOVENIA . .vvvreeneanenanennn 190 B 1.2%
19, Belgium ....oovveeeeeeeeannnnnns. 150 ¥ 09%
20.

RUSSIA « v vveeeeeeeeeeeeeennnnns 150 ¥ 09%

. 15.0%

TOTAL 1,603.0

Austria

35.6%

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 1,410.0 1,480.0 1,603.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

© PRIMETRICA, INC. 2003

TELEGEOGRAPHY 2004 121



COUNTRY TRAFFIC STATISTICS

Azerbaijan

Destination Minutes (thousands) Percent of Outgoing Traffic

T:  RUSSIE wu samss satvms smmmammi J | 45.1%
2. BEOIOIE ov s znws 5o moes & iniee 35

3. UKIAITS ws 5 woms s s mmict 2 s s 3 aimisns

4. Kazakhstan

5. Uzbekistan

6. BOIATUS wwssswws s smwensmmssssnad

To  TUrkmeniSBHan: .o s ssme s 5 ams 2576 | 08%

B MOMOVE «oovvovencomenss o s sms 846 | 03%

9. KYIGYZSEAN .. ..ovseamsos somn s anms 675 | 02%

10, Tajikistan ...............ooeeiinn. 220 |01%

Others 39.4%

TOTAL 32,500.0

Minutes 2000 2001 2002

Incoming 59.7 n.a. n.a.
~ Outgoing , 28.1 29.6 325
~ Surplus (Deficit) 316 n.a. n.a.
Total Volume _ 87.8 n.a. n.a.

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

Bahrain

o

[ [ 11 A o e g . _. . . 185%
2. Saudi Arabia o . . .
3. United Arab Emirates .............. 135 L 126%
4, United KINGAom| ..ue v s s s « s s s 6.1
B TRUWATY .« 55 5iins atinti s smniors 508 B A00 5.3
Bh MHBEEE s s mmmgen & savpme 1 mwmnns v sommtsd 4.5
T United STates . .awessweas s suson s spnd 4.5
O PAKISIAN < snie.i st v s wemsns st 3 5 4.1
9. EOYDIre s ams o v omues vs s § s afmons 41
10. PhilippINES sosinwes s smvss aanss s 2.2
M AJOTHAN 5 cmacs aman i s s 2.1
12. Bangladesh....................... 1.8
13, MOFOCED cowwsssmmn sasee cvmesmmmss 1.8
14 OMEN) 500 come. cnemns asmes bhamm EGETA 1.8
18 Lebanon .. .cv.eeeeessceesvsames .14
16:  TEB wums cmomammsissmme o wmsm s 1.2
Vi EraN08 aicsmeinas i sanmanimas 1.2
18, STLANKE o aoertgumeimsnaromsssrivmmons aused 0.9
19, GRIMENY wvsmis nvswvises s wsmas s 0.9
20, BYME s sisaiesismns i mams s iasmaia 0.9
171111 DS 1.3 10.5%
TOTAL 107.1

Minutes 2000 2001 2002
Incoming 125.6 182.6 n.a.
Outgoing 139.5 109.2 107.1
Surplus (Deficit) (13.9) 134 n.a.
Total Volume 265.2 291.8 n.a.

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

Barbados

Destination

1. United States - 25.2%
2. United Kingdom ................... 6.5
e BUVADA] wo v smies s msioes peimisln v 5.6
4, Trinidad and Tobago ................ 4.8
b, Cafadal weosiwsmy s mmey vh w1 dumevy 34
6. Saint Vincent and the Grenadines ....2.6
T SaINELOGIA ©«smma s smen s sbmes s 200 o 2.1
B, JANDICA comausned it aomyrame ooy 2.0
9. GUBRAHE s v vwms s wimss s s sges 0.9
10. Antiguaand Barbuda............... 0.8
1  DOMINCE s s sier s st vs tamh s 0.4
12.  Saint Kitts and Nevis ............... 0.4
13, Cayman ISIandS .. . sims o smims 4o s 0.3
14 BOUNHHE s omwm v o enmendsinsg § 0.2
18. BANAMAS wios snwws s wimsn siomesignins 4 0.2
16. Netherlands Antilles ............... 0.2
17 11 I R 0.1
185 ARGUITR: 5w mnmmsam simss v 0.1

OXDETE .5 m i siisesion s i R B R 24

TOTAL 44.2

Minutes 2000 2001 2002

Incoming n.a. n.a. 78.8
Outgoing “ 32.1 . 31.6 442
Surplus (Deficit) na. n.a. 34.6
Total Volume ‘ n.a. n.a. 123.0

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

Belarus

Destination Minutes (millions) Percent of Qutgoing Traffic

[ S

LithUania .. .......ooeeeeennennnnns 69 B 29%
OEHBIS 4 sow s 5 svse % st 5.3 wmn s vt & 447 |

18.6%

TOTAL 240.6

Minutes 2000 2001 2002

Incoming n.a. n.a. n.a.
Outgoing 178.5 209.9 240.6
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of 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

Destination Minutes (millions)
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13.  Australia
18, Poland .onome s esmas s onmenssmmas
15.  Sweden
18  BIBBBE s same s sem s ramaTy
17. Canada
18, AUSHE w0 po smrmimsmis s soimanssmssss
19. Portugal
20, Treland .conssnes sssaassmmmpspemas

Others

TOTAL 2,365.4

Percent of Outgoing Traffic

9.0%

20.3%
19.4%

Minutes 2000 2001 2002
Incoming n.a. .a. n.a.
Outgoing 1,835.0 2,155.0 2,365.4
Surplus (Deficit) n.a. n.a.

n.a. n.a.

Total Volume

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

Belize

Destination Minutes (thousands) Percent of Outgoing Traffic

1. United States .................. 6,173.9 . 53.5%
2. Guatemala .................... 1,019.7

& MONICOL: : s sracussmmins s smins sin 7235

% |BORAUTES vre s swming dvemaammors a 619.7

5, ELSAWARGT o0 cuomvss simns swnss s 383.9

6. United Kingdom ................. 326.9

T CADBHE s pores pemus swmssimmmes s 3223

B. JAMAICH - svwossomes smnssssmns o 159.7 § 1.4%

9. CostaRica ..................... 1492 F 13%

=i
o
b,
o
>
o
3
o
—
r~
©
=

11. India
B Bbaon . cnissmwusin son s 125 [ 1.0%
- R, 1034 | 09%
W B e vt o o 995 [ 09%
15, NICATBQUA. 55005 samcis s samians 898 | 0.8%
16. Trinidad and Tobago............... 878 | 0.8%
17, Baliames ; semvolassmqeamns v ol 480 | 0.4%
18. Colombia ............ceevevnn.n. 457 | 04%
i TR 71177 ) PSR- 43 | 04%
20, GEMENY & suss somnswem ws s awssd 418 | 04%
Others 6.2%
TOTAL 11,532.0

Minutes 2000 2001 2002

Incoming 24.0 28.5 36.2
Outgoing 9.6 X 10.7 115
Surplus (Deficit) 14.4 17.8 24.7
Total Volume 33.6 39:1 47.8

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

Bolivia

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States ..................... 8.2 1.0%
2. ATGEONRE o wnmes sbrme sd dss 5 5000 50 6.8
3. PR s amen s s 25 svmiw s s aies s siswie s o 4.0
By BIAFI « vonis 5 doninioe s s £ o s 5 IR B4 3.1
b [Ghiless o voes s sues rareg ity B ERg 1A 37
B. COlOMDBIA w5 s ¢ wan v s s o s wiors 5w v+ 2.6
T SPAIMY 550005 55 5050w 5 miin € 7 5500 & 5 5ok § 1.9
8. BEDEUOF s swmns s wums d vty d vuss 0.7
9. BBV s s s win o o msmss s o s s s & 5o 0.7
0L MIBNICO) ccomse. snimimmstin mssaermsrmsnesi 4 v 0.7
11,  Pardiuay vou soum cvess pusswsd sennd 0.6
12, CanBia owws swwns s smmsswnms o s e 0.5
B B - cmsmirmas s amrmmamsmeas e 0.5
14, Germany .....cu.voweeanun.asnusd 0.5
15. United Kingdom .. «cuiwss vmsscasmmad 0.5
1O, IDUGRAYE s wowionsni oomsessm winaimmm ataiogzsas on 0.5
12. Switzerlant . ..ae ovsve sommms ssss o 0.4
18 Venezuela .. :sssssens s visw s sammasd 0.4
1 BUBE comsiissassimmanssamns swmms s 0.3
20, PREMCE o v veavine b ssdiars v upmssn s mpisbies 0.3
DHEIS s snmnvasnus s v s e s 1.6 4.1%
TOTAL 39.1

Minutes 2000 2001 2002
Incoming 80.8 n.a. n.a.
Outgoing 2 21.2 31.9 39.1
Surplus (Deficit) 53.6 n.a. n.a.
Total Volume ‘ 107.9 n.a. n.a.

Note: Data are in millions of mihutes of public switched telecommunications traffic.
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AR

Minutes (thousands)

Destination
1. SouthAfrica..........ovonun.. 43,020.0
2. ZimbBabWe v sias vames s swnns d 6,320.0
3. United Kingdom ................ 2,390.0
&, ZEMDIE i oqwiesssmmessmmyss gwmss 2,210.0
5. Uriited States ; oo s sawessqumsis 1,230.0
6 INGMIDIA .oss sumensnmin somiss s 1,120.0
L KONV ks prm s samensime sy sesen el 650.0
8 MalaWi .. cuamivnns sndesaessas 360.0
8. Swazilland s <; : vrom i mneis ism s 340.0
10  Austiglia .cvsoueomnomeasmavigon 290.0
e LESOING icisssssmssmsnmonmass vy 290.0
12:  INTQEIB) 5 mvism s svrmmminanivicn o st s v 180.0
18;  Ireldnt] mem s ot sumespnss pvimn 160.0
14. Maufitius . csuoasosmmsmwas ssisss 150.0
15. Mozambique .. .sscssmmessmmiss 150.0
16: ~ GBINERY: ¢ o520 v b « o dopn ssmzsn 140.0
17.  FRaNGO wov st s wommyanms 3 s aa 130.0
18, Srilanka < ..o sminsimass smwiss 120.0
19 Gandla) mesomiseomme v wmess somess 110.0
20. Switzerdant cuis s smies s v s ssmess 100.0
Others
TOTAL 63,735.0

Percent of Outgoing Traffic

COUNTRY TRAFFIC STATISTICS

Botswana

67.5%

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming n.a. 41.2 45.7
Outgoing - 420 59.0 63.7
Surplus (Deficit)  na (17.8) (18.0)
Total Volume n.a. 100.2 109.5

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

Brazil

Destination Minutes (millions) Percent of Outgoing Traffic
i
Z
3
4,
5.
6.
7.
8.
9,
10.
1. PAragUAY oo vwum o vomepnstomps s sesns i 17.0
12, UEUGUEY &« 5 siom s s ommin s swms s omion o s 15.0
18k PGanada) arrssma o s 14.0
14, BOlWIA oncnponvsemimusctim s : 13.0
15. Switzerlafid o o5 smve v ssns i ammmens 12.0
16 (MEXIB0 s smomammnsismemaisEm 11.0
1. Polvecsiie e bt s Sus 10.0
18. Netherands ... :ouomssnenssumsvsss 75
19, Colombial ; wiseraons samnnssnasssas 1.0
20. Venezuela ............c.cvviinennnn 6.5
OHNBEE e e et d sy Faeis 0 88.0 0.9%
TOTAL 806.0

Minutes 2000 2001 2002

Incoming 1,212.4 n.a. n.a.
Outgoing s 692.7 B - 1722 806.0
Surplus (Deficit) 519.8 n.a. . n.a.
Total Volume ‘ 1,905.1 n.a. n.a.

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

Bulgaria

Destination Minutes (millions) Percent of Outgoing Traffic
1. GrEECE . vwvrrrreeeeeneeneaennn 190 | . 4.0%
2. GOIMAMY, i ssivro s bt ¥ SagitS R 18.0 13.2%
3y MUTKBYE wrwssmmin s suomrs sxmmoss spmeind 13.0 9.6%
3" Ml - cmmmerml s S g v 90 | .
TR | [ R et 70 R 5.1%
6. United Kingdom ................... 6.0 | 4.4%
To  FOEOGR sou s vanse o ssmmn & v uoes 459 5.0 3.7%
8, | RUSEIcinz nratrnr 2 chas-sb anai s Bam S0 5.0 L 37%
9, RUSHES oevsvms s smmoes wvies s sy 4.0 L 2.9%
10. United States ..................... 40 N 2.9%
Tl BIOERBONI. oot mmiseminibnss 30 [ 2.2%
12 Netherlands ...................... 30 EEEE 22%
13.  Serbia and Montenegro ............ 30 B 22%
VA BEIGIUML 5y s s semiod i amr 665 20 | 1.5%
B THEL coinpn s s s s s 20 B 15%
16. ROMENIE sumpmsnsnasismpseissyns 20 B 15%
17. Switzerland . < ...ccissmesvonnisnass s 20 B 15%
18. UKFAINe .....ovvvineeneaninnnns. 20 B8 15%
19. CzechRepublic...........ccovvenn. 1.6 B
20,  CYPTUS 55000 s misnms 35 v w570 05 SRAwa 15 B 1.1%
DHBBES +avccn posons s swcios s « sinsmcn 239 [0
TOTAL 136.0

Minutes 2000 2001 2002
Incoming 211.0 220.0 213.0
Outgoing 110.0 125.0 136.0
Surplus (Deficit) 101.0 95.0 77.0
Total Volume 321.0 345.0 349.0

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

Burkina Faso

LAR

Destination Minutes (thousands) Percent of Qutgoing Traffic
22.2%

e
()
o
=
@

2
=
=

=
@

Belgium .......................

©© 0O N o/ e B W
o

Switzerland

i
o
=3
2,

<

-
N -
c
3
=
[1:]
(=%
w
-+
I
=
3]
7]

GEIMANY = - comw s s siom s 5 ws v smes o

=%
w

Netherlands

_—
s
=

a
[
=
o

-
o
[l
=)
=]
o
(=3
o

—
(=2
—
(1]
o
Q
=
o
=2

_.
=
[l
o
3
@
«
=i
1=}
b=

18, BAbOI crrsmmesnmenivusy soamwas
19:  SPHIN o siin s os mi s smamis
20, MORACEO! . «xonce s woscomis v nmsioia o aonroni s

11.4%

Minutes 2000 2001 2002

Incoming n.a. n.a. n.a.
Outgoing X 10.6 ) 8.7 16.8
Surplus (Deficit) n.a. na. ) n.a.
Total Volume ‘ n.a. n.a. n.a.

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

Burundi

Destination Minutes (millions) Percent of Outgoing Traffic
1. Belgim ..o 06 L. 20.9%
I T 0.3 L 115%
3. South-AFHEE wuw sswuwrs s vaner s sxuwnvod 0.2
B, KONVA ss c soummns 5w & o 2 5 susim 5 50 02 §. L
5. United States ..............cecuen. 02 S 54%
6. United Kingdom ................... 0.1 | 4.8%
T TANZANIA - «orcme s s s s s § s sl 0.1 4.4%
81 |QANAT A roennh s i s A 0.1 4.2%
9. Switzerland .......... .ot 01 & 3.3%
100 HAlY «oveeeeee e 0.1 EEEEEE 33%
11. Netherlands ...................... 01 L 31%
12 Germany .........oevivennennennnn 00 B 17%
18:  Senedal .xvamen canie s susmas vame o 00 B 15%
C R T . 00 B0 14%
B BB s s s ] 00 B 11%
16, SWeden .........oooiveriiiiiinns. 00 B 1.0%
U BERMATK <o aian i st smrdma 00 B 1.0%
18. Ethiopia ........oovvieeeeeeeiinnn. 00 B 1.0%
19. Cote d'IVOIre .....ovvvvevenennnen. 00 B 09%
B0 BB s e B s 00 H 08%
BBIEES o gy sy nesisigms i) 0.3 12.0%
TOTAL 28

Minutes 2000 2001 2002
Incoming 4.4 n.a. n.a.
Outgoing 29 3.0 28
Surplus (Deficit) 1.5 n.a. n.a.
Total Volume 13 n.a. n.a.

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

Canada

Percent of Outgoing Traffic
73.3%

oy

© ® N @ G oA W N

=
=]

TOTAL 8,183.0

Minutes 2000 2001 2002

Incoming n.a. A n.a.
Outgoing _ 72240 7,915.0 8,183.0 o
Surplus (Deficit) ) na. 7 n.a. na.
Total Volume ‘ na. n.a. n.a.

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

Cayman Islands

Destination Minutes (millions) Percent of Outgoing Traffic
1. JATTRICE semnstmamresass polat sup 131 o . . 3718%
2. United States .................... 1.2 | 32.3%
3. CamalA i raomes v vs ders s 5o o 2.7
4, United Kingdom ................... 23
5 Barbados................iiiaan, 1.1
6 HOTHOIES s s smpm soamn pammes = smss 0.7 |
7. Trinidad and Tobago................ 07 BB 19%
8. Bermuda ........................ 03 § 1.0%
9. Brazil ...oveiiiiiiiieeaiinn 02 |o7%
10 India .. 02 | 06%
11. Bahamas ..............c..covinnn. 02 | 05%
12. Philippines ..........oevvieeiinnn. 02 | 05%
13. Antigua and Barbuda ............... 01 1§ 04%
14, Saintlucia .............cooeenn.. 0.1 | 03%
15, GUYANE ©.vvvneeeeeeeeneennnnns 0.1 | 03%
16, reland ..........c.ooiviiniinnnnn. 0.1 |03%
17. Switzerland ....................... 01 | 03%
18. CostaRica.........ooovvvnvnennnn. 01 | 02%
[01111:1 G R, 08 L 24%
TOTAL 34.7

Minutes 2000 2001 2002
Incoming 213 n.a. 37.0
Outgoing 42.0 40.6 34.7
Surplus (Deficit) (14.7) n.a. 23
Total Volume 69.3 n.a. 7.8

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

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States .................... 86.7 29.5%
2. ATGENHNA .. cumisssmoms s omms s me s 36.8
S PBIU s ssmincnmmnns smen psmaw s smmn 21.8
B, SPAIN < i t0cme o 5 omcoin e ¢ simisin o0 sima s 16.8
B BRAZl o sowosmms posaves s vamn s i am 15.7
B, MBRICD swissamescsmmss summassaum g 8.0
7. ColOMDBIA. o« vovore o wmvem s s 6ot s wimm o 1.7
8. ECUBAOF ;iues s sumwn 5 s mame v s wome s s sy 6.8
9. BOlVIS.: vames sammn s savmmes sovos s 6.4
10 Germany ..........covvvevnnennnns 6.0
1. CEREANE - eunmasanr semmte inmes e 5.7
12  FEANCE s vmesisamnssamn s s smus oo sined 5.1
13. Venezuela .....cco.commeviioessned 4.7
Th MEN ceveeversemissimnm e st ol 4.5
15. United Kingdom ... ..o csovmassimsd 4.4
168 UBUgUaY e csemsmmmmres s B ows o picn 3.0
17, AUBHEIE 5ovswmee swpsvosmmis sanes & 2.1
18 JAPAN : snvnen «vsiom s i somuss avne s 2.1
19, SWBABN e vommias i s wsmins s s5mincn 2.2
20.  POAIRY e s wwe - o s s wnkey 1.6
(8131 - . 45.1 15.3%
TOTAL 2943

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing " 261.4 281.2 2943
Surplus (Deficit) n.a. . ~ na. n.a.
Total Volume ‘ n.a. n.a. n.a.

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

China

Destination Minutes (millions) Percent of Outgoing Traffic
i ’ —— ¥ 39.4%
2, 16.7%
3.
4,
5
6.
7. SINGAPOTE swwussmswss wwaes nadast
8. United Kingdom
9, AGSHENA 1 x o s
10: Canadd sewsssvimsusvosessaseones
T GetManY «smsscmmes snwsanmng s
124 VBIRNGE! 6 s oo seamvms et srmisec
13, BV wovenvisnmes phmes istuss s s
18,  Malaysia) ... o5 vis smmis sam ms s e
1Bk BUSSIA! sivansipipots msarachinsmnis i st

16.4%

TOTAL 2,240.0

Minutes 2000 2001 2002
Incoming 3,500.0 4,270.0 n.a.
Outgoing 1,850.0 2,040.0 2,240.0
Surplus (Deficit) 1,650.0 2,230.0 n.a.
Total Volume 5,350.0 6,310.0 n.a.

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

Costa Rica

Destination Minutes (millions) Percent of Outgoing Traffic
1. United S1afes’ . uus vamme s aiurs s 45.9
2, NICHTRGUE! o 5 s v s s Bossrs 5000 24.0
& PENAME o5 caes s sies s sonens sanins & wa 6.2
4., IMEXICD! &5 smocasmmnlss smmasvmss 150 5.1
8. [ELSANANOE cws s ommos smmns vaimnsomd 4.9
6. 'GUATEMANR e » wonsnin s wsms s wasorn 5 208 4.0
. BOlOMBIE «cwmrinmmrmsmmsssrantsan 37
8 HONBUFES vywrs s vaim « 5w pssems 35 34
9. CaNAD vos veime v s s« s s ias 32
M0:  SPAIN vz« s mives pa sy SaREs 1 de 1958 1.7
B CADE samsvsses s e s aeEn o s 4 A8 0w 1.6
12, ATTONHNA .o s s s e 1.4
13. Neneziigha’ . .owsqmsmw s samensmsms o0 1.4
14; PO semunvosaymmah s @B imaavia 1.2
18: GO csons s soisiom s srss esomass s 1.1
16: MAW :ontnasmonsarmopianpe v ved 0.9
17. Dominican Republic ................ 0.8
18. United Kingdom ................... 0.8
19, Frabte sosssnmvascmrssanepienmzd 0.8
20, BeMaAnY .u ek cwsamansupmamnsmemss 0.7
OHBIS «os s wsmumns s v smwsmsmos s 105 8.1%
TOTAL 1294

Minutes 2000 2001 2002
Incoming i 137.8 165.5 158.5
~ Outgoing ) 99.6 131.4 129.4
Surplus (Deficit) 38.2 34.1 29.1
Total Volume 237.4 296.9 287.9

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

Cuba

Destination Minutes (millions)
1. United States ..............cccovnn. 2.9 15.1%
2. BPAN sunn ¢ st vtes vaieios S 26 13.8%
oA 5111 1 (S 2.0 10.6%
R . 18
B:  MBXICO: 5 o5 s v s o 5 siind 36w s 53308 15 . 8.0%
B FHBNCE s v mavmocs misonss simtionss oo s 558 13 . 68%
T BETMANY .« oivmis omiin o s s s srusd 0.6
8. United Kingdom » suws s smmes v s s s s 0.5
9. Nenezuela sascus.nsbusknsuiss i 0.4
10. Netherlands ...................... 0.4
L PR 1511 7 S 0.3
12.  Dominican Republic ................ 0.3
18, BraZill sovimssdmmmaammme by 0.3
11 S 5 11T | R —— 0.3
15, Switzerland -: -.smimai s isasmaansd 0.2
16, CEIOMDIA sarss cusivnn s wmmmscvininpmmmie 0.2
17 Chile svwss sume dusmme wams e wsmme pau 0.2
18, JBMAICA :isscismnsiirserassnmes s 0.2
195 RUSSH] wn ot wmarad bossmarepminesamis 0.2
20, ATQemting . eesswnme v ummws s e sa 0.2
PINELS :ciinmmn ismaasamas sasmmesan 2.6 13.5%
TOTAL 19.2

Minutes 2000 2001 2002
Incoming 284.4 258.0 282.9
Outgoing 20.6 224 19.2
Surplus (Deficit) 263.8 235.5 263.7
Total Volume 304.9 280.4 302.1

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

Cyprus

Destination Minutes (millions) Percent of Outgoing Traffic
T (GLOOEE . =P « bEs S0 5 ST
2. United Kingdom
3. United States . cswmes womes smms o
4 BUSSIR - i semnnsmme s mme s s aarai e
B, BUlgana ... . o s s o avos s s wiaes « w 5.8
6; ROMANIE :;oiws oo ommns s v s o am s 550 5.2
T BOIMANY: =5 55005 s & 356 5 5aved s o3 4.9
B, | UIrRIS e ; srvsi, susatmr v tmnt < wamn s 4.6
9. LBBEAOH o5 womms v s wvom £ v mpsim s 1 s s.4 36
0 I i S s 2o o 2.7
. Y csmsnvimms ot st s 9w b 2.6
12. Phillppines sows s sses comow 55 nmsi s e 2.5
18. | BIANBE. s caninsimsins smmshss s oy 24
T8, BOYOE ot i m ariomiien s B e s 08 4 2.3
15. Serbia and Montenegro ............ 23
16 Sriliankal .. iscwisrnmrmmasmnass won 23
17,  Switzerlend ... cuwerecnmooimmsespimgs 23
18; Israel ow cvwmn s smses s vmmuevmmpss o 2.2
19:. Netherdands s iimsassumerimmncasd 2.0
20. Sweden .........coeiiiniiiiinennes 1.9
OIS 2o s seds simmenmeds s sase i 28.9 11.4%
TOTAL 253.6

Minutes 2000 2001 2002
Incoming 159.7 166.7 163.7

~ Outgoing . 192.6 220.2 253.6
Surplus (Deficit) (32.9) (63.5) (89.9) :
Total Volume ‘ 352.3 386.9 4173

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

Czech Republic

Destination
s BEIMEnY Ed T el g
2. Slovak Republic
B AUSHITA .« ¢ vy wmow i v v 5 srsins st
4. United Kingdom
B Polang i cssacssnams s sanns s vk
B ETENGE . v comsmw s o e wrmsavwin s movtiscn o wowos
T BB wcos o oe s 5 mma s sen s s
8. Untted States .. i saesisamsssomiiias
9. Netherlands .....................
10,  Switzerland <. « sesssve smessmms s sws
1 UKRAING sccmenssmmmasmed s sman
T2  JCHOAMAL 5.1 otpiss 212 oo rsiatbinsss:snssssiansioe mammars 9.0
18, BUSSIA i uwss snwsemmsssomy s 9.0
14,  HUDGATY . soiws 5 omen sonees v wom s 8.5
18 SPBIN coivome ccnssmsssmsosmssoroo s pimessiriamsopai 8.0
16 BRI, weacesmosvvssmmumssrasiomses 6.5
17:  SWeden .usuime s swmnsssmmmpsnmns v 5.5
18:  [BIBOGE br e raisiors s minieswim musasw mimismnn orerd 4.5
19; Denmark . .coesvsmesswuwy s vamis g 35
20. BElATUS : - oanmes nnms ssimpes wavs s 3.0
OHRBTSH o < 2.z s s isscposamen s 21ni 30.5
TOTAL 475.0

B 1.9%
Bl 18%
1.7%
B o1a%
B2
B 09%
B 07%

Minutes 2000 2001 2002
Incoming n.a. n.a. 580.0
Outgoing 359.9 4244 475.0 B
Surplus (Deficit) n.a. n.a. 105.0
Total Volume n.a. n.a. 1,055.0

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

Denmark

Destination Minutes (millions)

1. SWBHEN. 2uav i Sees w e e bBG 198.0
2. GBIMANY o s s vims oo wions x o slsovs srormss 163.0
3. United Kingdom ................. 114.0
AL | NORVAY: 5 crecmiamam 33 gt sontsss § 50 107.0
B United States . .wwwssxemss sames s a0 55.0
I T o R e 43.0
L INOtherands . ..o anmani o s swers 5354 38.0
B SPEI e ivnm i v 2 v s vuEBR AL 26.0
9, AW s o owmias o wmme s s vwise wa 240
it PO = 21 110 e p—_— e ——— 17.0
il EIDLERE o s s miems casdn detm o 17.0
125 TUTKBY w0 s siners s sossisiors wowisgne v iisioss & a8 17.0
13, SWitzetlamd! oo s ssumesaampqsamee i 16.0
18;.  BBIENY 5 tnwm iisomim v omnn s e 5 9.0
18; CANAOE wuvmmms sompsssminns sommsin 7.0
168, BreeRB s am»nsuhis bl s s 7.0
17 AUSHEDE oovinuvsamsmssntnrnasan 6.0
18 IEBIERT o cmtvimsns visme nsmimss s s 6.0
19, Portligall-c s saoimsnsmm s st 4.0
DINBIS] seassammmnie sabams s 160.0
TOTAL 1,050.0

Percent of Outgoing Traffic

. 18.9%

15.5%
B 5%
B 07%
0.6%
0.6%
! 04%
. 15.2%

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 905.0 995.0 1,050.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

142

TELEGEOGRAPHY 2004

© PRIMETRICA, INC. 2003



COUNTRY TRAFFIC STATISTICS

jibouti

Destination Minutes (millions) Percent of Outgoing Traffic
T, FHOER . oo swrish samssamimeanipis 18 . o 31.0%
2: ENODIE svmeimssos s  dwimng s 1.2 21.6%
B YOINON « wios s wmms & womins 5 wransinrs ssapseis o 0.4
' N €111 F: [ O g e N 0.3
5. United Arab Emirates . .............. 0.2
6. Somalid 5w vamsssvwrsapames e s 0.2
7. SaudiArabia. ... smvsisiaons s s ssman s 0.1
8. Canadd «uon cmmesovvmes s ssas vowan 0.1
9. United Kingdom =« suswsssnmssmams 0.1
10. United States ..............ccounes 0.1
M BRI 2osrguemsssre s s s s 0.1
TZ  EgVpt wossemmamssssmimnoswenyams e 0.1
R 1)) 7 (R T T 0.1
14, NBHIEHBNTS o vswevansimonsson vosed 0.1
15:  EfiBRA «yosssvusmen sy s ysaas e 0.0
T8 TR s monssi i mssatitin b SRR S TS 0.0
1l SBOBUAN . urivnssen vavesyen somperet s pswsgn 4 0.0
18, NOMWEY i semmmsmmes sases s spises 0.0
19k IR e < s st wntiam s st 50 miR0 SRS 0.0
20, SWIHZBHANG o0 s wmom v nirome s g 0.0
OMHETS: : oo s soavini s wsnns 5.5 Wi s w 5o 3 0.6 10.5%
TOTAL 5.7

Minutes 2000 2001 2002
Incoming 122 n.a. n.a.
Outgoing 45 3.8 B.7
Surplus (Deficit) 1.6 n.a. n.a.
Total Volume 16.7 n.a. n.a.

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

Dominican Republic

Destination Minutes (millions) Percent of Outgoing Traffic
1. United:States «...cowsevumssvmnns 160.0 1.9%
2. SPAIN v s cmmn o s s & s awins sums i 100 ©
B TR s e s mi R e R AR 50 B 22%
A CHNBOE vy o mas (5 S bty SooHE G448 § 41 1 1.8%
5. VENeZURIA: 5 : s s s s wimins & 5505 4 5 sisiivs 4 36 § 16%
B T cmiranahinrs e e 32 B 14%
7. Germany ........oieiiiiiiineinian 31 | 14%
B:  MEXICO « cimws s mmun v smon o namios s s 28 [ 1.3%
9. Colombia .........oovvvvevnnnn. 26 1 12%
10. Netherlands Antilles ............... 25 [ 1.1%
11, United Kingdom ................... 25 1%
P T 23 [ 1.0%
B B anim et e ree ety 21 1 09%
14, SWitzetland . aiwss s vws os vus 5 smmin 20 [ 09%
15 Argentifa) .ciusce inmieanenmsiamim 19 | 09%
16. Panama ............oevernennnen 14 | 06%
T ThIR o omes somis simsrmnpsas ssamnd 11 | 05%
18. Netherlands ...................... 1.1 | 05%
19. CoSTERIEE .. v vucnve s v s s wisie » 1.0 | 04%
20. Guatemala................cooenunn. 08 | 04%

OTNEIS! 5 5.0 o sesimn s amme s o wme s s o 9.5 4.3%

TOTAL 222.6

Minutes 2000 2001 2002
Incoming 1,340.0 1,71146 n.a.
Outgoing 2117 2074 28
Surplus (Deficit) 11283 1,487.2 7 n.a.
Total Volume 15517 1,942.0 n.a.

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

Egypt

Destination Minutes (millions) Percent of Outgoing Traffic
L. Soudi Arabia ... coeos essunrsinnrs 0 0 26.2%
2. United Arab Emirates .............. 17.4
3 KUWAIE oy s swmunsaovaswst o 15.6
4. United States .. .smwss v v onmis s 15.0
5. United Kingdom .................. 139
B MBI veirs vemm nemis pvmas svsma 12.6
L. FBXanGe .uqvnsessnmave vewes snpwess s 9.6
B, GETINANY ws 5. ammn s mosimssiss oo 9.6
9y LEBANON 5 cvedrnmeisg s vemsmepie 6.6
10:  JOVAAN s s o mmmibaummmraminsvaed 5.2
1 PR 1| e P 4.0
T2 BYHIE! cos s vtame e sme s sy summs 39
18, LBYE .iwernmesss swvma s svinamsad 38
14 SUHAN, i ssimnin summs s s senpsa 3.6
15 NetheHands - duwisiamessnm s voiee 28
16 Switzerland . cisswmis ssmsssupmman 28
1 MOFOGEO, a i aimass smmies smamss s minas 2.7
18, Caiada) swesiismdicamos soammsi aemd 2.5
19: GFeB0E sowsswumsas mwen s sames v swsins s 2.3
20. BAhTAIN s smins s smimess mmisss 2.2

(8100:) i e T e . 103 . 5.2%

TOTAL 198.4

Minutes 2000 2001 2002
Incoming 620.6 n.a. 938.3
Outgoing 183.1 1923 198.4
Surplus (Deficit) 4317.5 n.a. 739.9
Total Volume 803.7 n.a. 1,136.7

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

Eritrea

L

Destination Minutes (thousands) Percent of Outgoing Traffic
1. . 15.4%
2.
3.
4,
5.
6.
3
8.
9.
10.
1.
12.
1. DIBOUL oowmnwssms s sregmommss s 67.0
M, Kored; RED: o vvevnssamsessssmen s 55.4
18: Franee ssssss samessswsns wisasnssd
16.  Switzerland
17, CaNBda osamsnnonasmese s o sk o
18 DenMatk «u s ssmisssmms samms
18,  NODWAY ..o sommaiasom s srigmes §
20, (LIBVE cvessmmummismsmr e v

22.3%

TOTAL 4,480.0

Minutes 2000 2001 2002
Incoming 1.8 22.7 25.1
Outgoing . 2.9 3.6 _ 45
Surplus (Deficit) 15.0 19.1 20.6
Total Volume ‘ 20.8 26.2 296

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

Estonia

Destination Minutes (millions) Percent of Outgoing Traffic
1. Finland ......coovvvvvenneiaeenn.. 23 B . L 313%
2. RUSSIA s ommss samas s v s aws s s 15.0 | 145%
B DO « oo scsnn n s scmi s 100 | .
4, Germany .........oeeeeiiniinianns 57 B 55%
5. United Kingdom ................... 51 B 4.9%
B B or v bviin i s it 49 4.7%
7. Lithuania ....... N e 49 R 47%
B,  NODNAY: . 5 sivns st v s sass i 39 B 3s%
9. Netherlands ...................... 29 B 238%
10. United States ..................... 29 B 28%
T UKEINE osnmssissmrssanss srmsess 27 B 26%
V2 BOMREE o v vrimrsnsmnnsionm sy 23 M 22%
T 13 B 13%
18, BEIAMIS! oo snpmo sy s a0 g e 12 B 1.2%
1B FEATER s oo s Rt ity Srahtas 12 B 12%
16 Poland .....ovviiniiiiiieiiianns 11 B 1%
17, SPAIN « e, 09 F o9%
18. Belgium ....oovveeeeeeeeeieninnn. 07 ¥ 07%
19, AUSHIA . ..ooveeeeeeineiianennss 05 [05%
20, CANAGE . :oxmsssamnssnmessnmpnrsss 05 [ 05%
OIRETS, i AR st i e R 32 W 31%
TOTAL 1032

Minutes 2000 2001 2002
Incoming n.a. 91.9 n.a.
Outgoing 75.5 93.2 103.2
Surplus (Deficit) n.a. (1.3) n.a.
Total Volume n.a. 185.1 n.a.

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

Ethiopia

Destination Minutes (thousands) Percent of Outgoing Traffic
United States «..........usowess 15600

12.2%

United Kingdom .................
United Arab Emirates
BEMANY. s 005 1 vames 5 5m50 9 56165
SOUth ATFICA « e 4 s s o msinin g wiszes

© 0O N O U W N =
w
o
c
=
>
=
o
=8
o

14, EQVDE s coren sapmmonimms o ke alen

18,  YOME s onaons sw nasmm oo

16, SN swcvimnsosssmmn vmmsnvines

1. CanBda consetpnos e sasga peags

18. Sweden ............iiiiiiiiin

19, BBIGIUM, sneaasimme s amsamesnwmns

205 | INIGOIE - orescomaniarassrms gt
BHETS i pssspummasosnssand ong I 23.1%
TOTAL 12,880.0

Minutes 2000 2001 2002

Incoming 51.2 433 34.3
Outgoing . 13.4 134 12.9
Surplus (Deficit) 3717 29.8 214
Total Volume 64.6 56.7 47.2

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

Finland

O 0 N & o B W N

=
o

iy 8

Destination Minutes (millions) Percent of Outgoing Traffic
SWEAET 5 0 5 5rms s v mes ssises v 155.0 £ : 31.6%
BEFMBINY e v s mibianass wrerotars ool 45.0
United Kingdom: <.« . sews s wmos o5 41.0
ESTONIA! <5 5005 & scims wvimmes s smaiws & swod 35.0
RUSSIE ottt et s oottt 30.0
NORWBY: & oimcs o smon s ssmwm smimme s v 21.0
United States .:..ccisrssssvsessns 20.0
L2717 1] 1| RSV P SE SO RSN 16.0
714115 ({1 SRS —————— 15.0
FIANEE: 1o Sigungendisss o 5506 B 2 REsEdDa 15.0
Nethetlands ......soveoieswamsons 12.0
MBI ocommn wmmars e s s s soes 1.0
Belgium) s vmmssnnsom nnmmssies s s 8.0
BHEZETIANT, coiton s wasisnissmmmn il 8.0
AUBEG s s wmw oin wizw s amress wosmargs 39 5.0
Canada ;...smnes swass swsmes s mee 5 4.0
CHINE: 520 it Sondien gmpnd s 4.0
GEBEEE <o v wimmsics » yimre s wismene b siwries o o 4.0
Poland! s sswmis s v sommess swams s 4.0
TOKEY: e s St bmew mimraias w4 3.0
02171 - NS 34.0
TOTAL 490.0

R

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 468.0 485.0 490.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

France

Destination Minutes (millions)
1. United Kingdom «::sesssmensemmas 680.0
2. GEMANY .50 voe siroasdtase o 650.0
S BRI s maenaarir masmsm dinms 560.0
B,  MOTOBED! <« s.:mmiws vsmass susimn ins 550 560.0
0 8V cirmasirsmashsimtuatEasEEs 550.0
6. United States ................... 490.0
1. Switzerland ... 5o sssmmarsamesssend 450.0
8 SPBIN samore vt s s 440.0
9. Algeria .cve:siewovsnpvanssinivss 420.0
10  PoTHugal < s cnsmavsmimes smsos i 320.0
1 TSI sssmmsnmaammusmsanyeis 300.0
12. NetheHands: cocosusmesssimy s 225.0
18, Canada =: . omensmsiosasammas snmn 170.0
1A “TEKBY 55 eupus@smam B s 135.0
15 POlan! scovmitssaninammsssosis 110.0
18:  MODNACO s svims sismnwsvansmamsion 105.0
8 - SBIEAR - s cvs pomps st adrda ot gisad 85.0
18. Luxembourg «u.usownmusmmivssmees 80.0
19 SWedeN suisvrissnsmansmmeas s s 55.0
20; BOMEOE <owssss mpmss o ssainid 45.0
Others . 21.3%
TOTAL 8,170.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing . 6,500.0 7,605.0 8,170.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume ‘ n.a. n.a. n.a.

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

Gabon

R i e i S

Destination Minutes (millions) Percent of Outgoing Traffic
1. EAREE oot o et o e i g 8.1 29.4%
2. Senegal .. ieens sssme s s o v o 24 ” 8.8%
Bt NIAN cozsoiocms o s R insas szt . Srosiin 8 23 L . 85%
&,  CAMBEOON .« 2w v s wmiwe s gieren s mmmwnn s 2.1 § 1.5%
B.  BOOIN oo o5 smes saime s s v svwe 533 2.0 1.3%
6. Coted'lvoire .........cvvvvnvvnnnn. 14 . 52%
A 17171 [ R e 05 BE 20%
B UnHed BEBE oo xavimes s s summnss 05 B 1.9%
9. Equatorial Guinea ................. 05 B 18%
10: MOTBEEH o nnees vumewomnes paowesws 05 B 18%
Tl COnGosBOD: s asins aomms s s 0.5 "
12.  MAURLANIE o iovsie wmom menimnss wus Susomi ocd 0.4
13, BUIKING FESY 5000 mumme s s 0.4
13, United Kingdom ....sss s eesssonaess 0.3
Th: AW coos comasmmaRE et s s 0.3
165 1BEISUR e s etz S vy s 0.3
17. South AfHiCa :vses nswss s esmes mmms d 0.3
18; BEMMANY e sormsaaima i oS mm 03 B 1.0%
19. Canada .............cocoeniiinnn. 02 Fos%
20, NIGEMA...o.vveeeneneeennainnnnss 02 § 08%
PIRTS: o im s s s e s A 39 . 141%
TOTAL 214

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 22.0 25.0 214
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

Gambia

Destination
T:  SE0R0AL vt bt el 8 | . L 8%
2. United Kingdom ...
3. United States .......cveennunssn
4 GCanEa «iusevumws s
B FraNes cocsesns smes snwe 0 immans
B: - INUBHA 5 opoms s e ssmeaas ks
774111211} TN
8. Sierraleone ...................
9. LEDEAON sn e g e s sy sl
10:  SPal soomsnnssvnmemmmissmse
1. Maumtania ..o s ssmws s ammvs v s s
12, INeth8aRdS cu-eisnoovsmspssvassn
130 Belgilm . sewivnnmsns wmsussamesed
14, Switzerland e sewwsnsivrvs meaiod
18 HoNGKONG «cnnvamsmrsissmmas s
16. Guinea-Bissau
17 NOWVEY ounsasmmmss vompavsmnind
18,  IMAlL i camassopressmise agesseod
19. SaudiArabia .....................
20, DEnmark. s s e pesime o

Others 6.7%

TOTAL 13,484.2

Minutes 2000 2001 2002
~ Incoming n.a. M n.a. n.a.
Outgoing . 6.7 : 7.1 13.5
Surplus (Deficit) o n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: National traffic data are'in millions of minutes of public switched telecommunications traffic; route data are in
thousands of minutes of public switched telecommunications traffic. Traffic totals for 2000 and 2001 excluded some
cross-border traffic to Senegal.
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COUNTRY TRAFFIC STATISTICS

Georgia

- A Senmia
Destination Minutes (thousands) Percent of Outgoing Traffic
R AR 66,700.0 _ " 58.3%
2. Azerbaijan .................... 7,100.0 6.2%
3. AIMENIA s v s wess visins s 5,500.0 4.8%
8, UKFGINE ...vveeeeeneenennnns 51000 [ 45%
B, TUTKEY «ovveeeieeeineeannnss 29000 B 25%
B BrEOCH ssmmums smssasanss sumias s 1,5000 & 1.3%
7 A - (11151 ) | 1,3000 § 1.1%
8. Kazakhstan ................... 1,2000 f 1.0%
9. Belarus .......oooveiiiiiinnn. 9000 | 08%
10. United Kingdom ................. 800.0 [ 0.7%
11. United States ................... 800.0 [ 0.7%
7 5000 | 0.4%
18l ST rtmdsteses s fosien s iosaoreriecs | 5000 | 0.4%
14, Uzbekistan ...................... 4000 | 0.3%
15, FranCe ........coooeeerueeennnss 3000 | 0.3%
16  POREUAl s st o ssmssinio stoasiniarstiotiry 3 3000 | 0.3%
17. Turkmenistan ................... 3000 | 0.3%
18. AUSHHE ...vvvreeeenieeeennn, 2000 | 0.2%
19, Belgium «ovveeeeneeeeeennn, 2000 | 0.2%
20. Moldova ......coovvveeeinnnn.. 2000 | 0.2%
Others | 15.5%
TOTAL 114,400.0

Minutes 2000 2001 2002
Incoming 37.6 n.a. na.
Outgoing 45.6 . 105.0 1144
Surplus (Deficit) (8.0) n.a. n.a.
Total Volume 83.2 n.a. n.a.

Note: National traffic data are in millions of minutes of public switched telecommunications traffic; route data are in
thousands of minutes of public switched telecommunications traffic. Total traffic for 2000 reflect traffic from Sakartvelos
Telecomi only. 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)

-—

O @ N > AW N

T I e T e
0 N o oW N =

Serbia and Montenegro........... 150.0
(511 : R 130.0
SWOAON s i swimsvomme ss wmmaiaisms 130.0
Others

N -
S ©®

TOTAL 10,620.0

Percent of Outgoing Traffic

23.6%

Minutes 2000 2002
Incoming n.a. n.a.
~ Outgoing 9,570.0 10,320.0 10,620.0
Surplus (Deficit) n.a. n.a.
Total Volume n.a. n.a.

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

Ghana

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom .................. 2871 B 40.6%
2. United States .................... 23.0 39.4%
3. GEIMARY o woe s - amw o o wnms s wsgare w s 4.0
& CanNaE . vomex smms s awms s sonesasm 2.0
LT 7 ¢ 1) 7 R . 10 B 17%
B T cwc s msims o wie s smms v g v 08 I 14%
7. Netherlands ...................... 07 B 12%
TR (7 06 & 1.0%
9. BurkinaFaso ..................... 04 fo1%
10 NIGEMA .. v e eeeeeeeneeeeeenn, 03 [05%
Tl BBIGHI «. o e i cmmmoe somms e 02 | 03%
12 SeNBHal «onour svvssumeppsmmmpons 0.1 |02%
13;  SJADEN v vmseen s s cumses s 0.1 | 02%
BN IR s At i i b 00 |01%
15, Gabon ...voveiiiiiiiiieaann 00 |01%
16:  Cameroon :uws svwms consnnss e 00 |01%
17. Korea, Rep. ...vvvveeeeeeeaeaaannn. 00 |01%
18, NOTWAY .oivunnnssmmnssmumsssnes s 00 |<0.1%
T 15 R —————— 00 | <0.1%
OIS soir s siin i e b R e 14 n 2.3%
TOTAL 58.3

Minutes 2000 2001 2002
Incoming 166.4 139.3 153.0
Outgoing 421 46.7 58.3
Surplus (Deficit) 124.3 92.5 94.7
Total Volume 208.4 186.0 211.3

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

Greece

Destination Minutes (millions) Percent of Outgoing Traffic
1. Germany .........oovvvvuunnnnn. 1400 & .
2. United Kingdom s . smeesssmorss 140.0
3 AIBANIE . smare v smesins sonm dd g 13 105.0
4, 08IV secqs poss repemes saams s amme § 5 80.0
8, United SEES « . woms 3 vsinas s 61.0
B BUIGANIAL 5.0 5005 ¢ simagew it wioms w0 g s 0 45.0
Fi. CYRTUS: &£ 950t t pranne conmtst 3BT 42.0
8. FRENGE s s vamme s s umms s wwe o s 40.0
9. ROMANE < ammessmmes vommi s smamsss 37.0
10, Netherlands wu . csweeycesmsvamsd 24.0
o TR <11 1177 21.0
12.  Serbia and Montenegro ........... 19.0
18. SWItZEHEN &y s v sssiarm bt v 19.0
18, UKFAING s wmss smisiomns s somgns o 19.0
15, ROSSIE coonmmmssmmmessmaiernamos 33 18.0
16 AUSHBIE < wwomivsansiopes svainas 15.0
T2 TUEKEY: w0 cma wam s srsmmmn simism siana 15.0
18, Polanll cosssiwwnssmprimsapsammsen 14.0
19, SWEHBH s summueinmaamsmswammms 14.0
20 GHRBUE souss s sam e mnysio s 13.0
OONBTS! oniviss aonsim srs s wisims s 117.0 11.7%
TOTAL 998.0

Minutes 2000 2001 2002
Incoming 889.8 891.0 n.a.
Outgoing ; 793.2 887.0 998.0
Surplus (Deficit) 96.6 40 n.a.
Total Volume . 1,683.0 1,778.0 n.a.

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

Grenada

Destination Minutes (millions) Percent of Outgoing Traffic
1. Ubited BI85 | . vonosmomss samessid 221 [ | 766%
2. Trinidad and Tobago................ 2.8 9.6%
3. BAIDAAOS sspovs amiwns ssses s smmessns 09 B 30%
4. United Kingdom ................... 06 ¥ 21%
5. Saint Vincent and the Grenadines ....05 § 1.6%
G (17 oL A SRR Y 04 [ 14%
7. Saltlucia «sssemssmmnes svmas oo 04 [12%
B, GUYANE «nnnnneeeeeenneannns 03 | 09%
B, JAMAIGE ouwnsuamesus stos samim i 02 | 08%
10. Antigua and Barbuda............... 02 | 06%
11.  Saint Kitts and Nevis ............... 0.1 | 04%
N 7). 0.1 |03%
13, DOMINICA ...vveveeeeenanaeannnn 00 |01%
14, [GEIENY . ocvirersnason mubsasn wimmianns 59 00 |01%
15, I0dia . eeeeeeieeei e 00 |01%
16. Bermuda ......................... 00 |01%
17. Caymanlslands ................... 00 |01%
OHhers .....oovvereennenneaneanns 0.1 | 05%
TOTAL 288

Minutes 2000 2001 2002
Incoming n.a. n.a. 31.2
Outgoing 16.6 40.3 28.8
Surplus (Deficit) n.a. n.a. 8.4
Total Volume n.a. n.a. 66.1

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

Guatemala

Destination Minutes (millions) Percent of Outgoing Traffic

T: UnitediStates - ..o 55 srnrmamered 80.1 . 54.9%
2.  EISAWNVEUOE o sismss vt seosmums 15.2

3. MEXIBD s v wmms mosmnwssismmcs s 12.0

B HONAUPES 55 50 mmess ssmess s o mes s v 7.9

B, (GOSEARITE < srves somv i anam e 5.8

B.  NICATAGUA o v mvs voaim e s 3.7

T ColOMBIA « 5 civsamn s wsinin s ks sshsin 2.7

& PAAME :ieeveuiommuns e sebunys 22

9. Korea,Bep. «...scevmvammnsinsess 19

10 Canada .oswevismmonsaiceimassss 1.7

T SPAIN . ounupssorassta st amsds 1.5

12, CUBE susmmsmammmsuansmeai s 0.7

13.  Dominican Republic ................ 0.7

18, BeliZE s corges siemonsims s oz vtivszn id 0.6

185 AWV comnmammmes nbmssammas b 0.6

18 GBIMany «:.cosiisssinramsasmes s 0.6

10 ACGEANIRE voniissiogestnys smei 0.6

18. Venezuela ..............coovvnenn. 0.6 | 04%
i+ I Y URUON S S 05 |03%
- [V 05 |03%

NS womsnssavsse sumenmorsteseai 5.6 3.8%

TOTAL 145.9

Minutes 2000 2001 2002
Incoming 295.9 536.8 817.7
Outgoing , 1259 B 1562 145.9
~ Surplus (Deficit) 1700 3806 671.8
Total Volume ‘ 421.8 693.1 963.6

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

Hong Kong

Destination Minutes (millions) Percent of Outgoing Traffic
1. CHIAS s svmise pemisanbetasa mup . 51.8%
2. Philippines '
3. UnitediStates .. .vwesoamesvanme 306.2
4. Canada o oupmr crmmn s ssisys s s 184.4
5. United Kingdom ................. 153.5
B: AUSHAE csamvssnte . o seoumen 137.7
T TAWERN 5 commessums snmens s swue s s 128.9 :
B:  AJADAD: i w5 e s s mms s AR AR R 883 B 22%
9. Singapore...........c.ciieiiiann. 859 B 22%

=
=

11.0%

TOTAL 3,981.1

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming 1,858.0 1,942.3 1,745.3
Outgoing 3,074.9 3,487.3 3,981.1 [
Surplus (Deficit) (1,216.8) (1,545.0) (2,235.7)
Total Volume 4,932.9 5,429.6 5,726.4

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

Hungary

Destination Minutes (millions) Percent of Outgoing Traffic
f.  GEIANY trres triurpm oyt e 79.7 ' . . | 24.4%
2. ROMATIE wo:t wwes 1o5mi o sens o 53.9 16.5%
Bt AUSHIA] 5 siurvss wimics 5 srsvms dossrs & asiod 30.5
4. United States .......cccoavivennes 21.9
5. United Kingdom .................. 18.4
By MEBIY o ssimivns simnn o s wsien & v 17.7
7. Serbia and Montenegro ........... 16.6
8. EfERCE consmnyvetes s et s 0 124
9. Slovak Republic ... semes s v 10.5
1S5 421 s AT —— 8.6
Tl GIOEHE o atmmts s samwsnntsta s s sms HR6 7.0
12;, Netherlatlls . :smvesveiines auwsasmsd 6.3
13 POl o : coomsswomiassomsEsEmD § Gul 6.1
14 UKRBINE ) smisvevmyavitio semion s 5.9
15. Gzech REPUDIC .uus s v mwsss vsmns siema 5.1

OthErS «.veeeeeeeeeeeeenn, 39.1 L 120%

TOTAL 321.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing ) 349.2 326.8 327.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume . n.a. n.a. n.a.

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

India

Destination Minutes (millions) Percent of Outgoing Traffic
1. United STEES s sumnmiamemsmnmeas 95.0 | . !
2. SaudiArabia ..................... wo EIEENEEERERNE 136%
3. United Kingdom .................. 65.0 8%
4. United Arab Emirates .............. 61.0 ! 92%
D, SINQAPOIR .ins is més s s sovmn v aims s s 29.0
B, KUWETE «os vumw s smmme s sovvevammssns 24.0 3.6%
To  OMEH wnn s 5w s v s spmes smo s i 17.0 2.6%
B:  [CBHITENY . ; sonims s misis koo s m et 5 16.0 . 24%
9. Malaysia........ooovvnnnnennn... 150 BEEE 2.3%
10. Canada .............cooinennnn. 130 BEE 20%
e BRI vons s s niio cabosis 120 B 1.8%
12 HongKong ..........eevveveen... 120 B 18%
W BALAES <soedinnnsessnmspamsnnsn 110 B8 17%
14 FANGE 5 cnnnaiibmm s r i s 100 ¢ 1.5%
BB B cvrmnnsipioresnommemnensnnmnd 90 B 14%
16:  JADEN s sivnsmmsvesvsmsmirs s wmes 90 L
[ 90 B 14%
18. Pakistan ......................... 85 WM 13%
19 Philippines .......cooeeeereennen.. 8o B 1.2%
20. Bangladeshi: :z..: woms sz s snaimay 7.0
UHIBIS oy v st st Tt 139.5 21.1%
TOTAL 660.0

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming 2,161.4 2,533.6 n.a.
Outgoing 527.1 586.4 660.0
Surplus (Deficit) 1,634.3 1,947.2 n.a.
Total Volume 2,688.5 3,120.0 n.a.

Note: Data are in millions of minutes of 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)
I SINGEPOTE 4o s saitbies sams s S 61.0 21.1%
2. MaIBYSIA o wwi o v o s smseive s sismesd 46.4
3 AUSIANE oo msss s o mmn e wemed 21.1
A JEPAN corms wmmms 5 stn e s s dms 17.9
5. United States ..........ovevnvnnns 15.1
B TRV smsies s mvs s i & 3505 3w 3 11.6
T HONG KANG) .« csarns 7 sk g sohes 4 S 9.7
8. Koted, Bep: .svwmss s ssmmss s smes 8.9
9, BHINE s s smurs s smsmoommme & o 8.8
10. United Kingdom ................... 15
11, ‘ThBland! wesswmes yeen 5usness G 6.4
12, 10018 ssmnn s s s asm e sssmns » gEmses b5
18,  PhilpPIieS! « o:wims o 4 s eumamt s an 5.2
14. Netherlands ...................... 5.0
18:  GEFHTARY oo ssmmmss sy smemvarssiond 4.6
16L. HAIEE ssismnsssas xemgsdsimss 15ed 3.6
17 BB sutamebaesnsordm v s ama it 3.0
18, MBI wosmmsrmummms s snmms smiss 24
19, Saudi:Arabia ..o ssmmensssis vamme 2.4
20, Cafadal suenssepnasarssaisppinires 1.8
OHHBES: i ssmmmes g s s 41.6 14.4%
TOTAL 289.4

Minutes 2000 2001 2002
~ Incoming 345.8 365.9 429.4
Outgoing . 315.5 316.2 289.4
Surplus (Deficit) 30.3 49.6 140.0
Total Volume 661.3 682.1 718.8

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

Iran

Destination Minutes (millions)

1. United Arab Emirates .............. 337 . 197%
2 PakiStBN .« swam « sisne o ssivig s siang s 15.8
3. United States .................... 135
4. Saudi Arabia v comansssnes sunisss 12.8
5. United Kingdom .................. 12.3
6. Germany ...........coiiiiiiiiian. 9.2
T KOWETE o shenes sanmsv s sesms ow 7.1
8 INBIE & onissnmimes onmos s a5 6.0
B TOEKBY orseaesimsoass apmanicararassssos v ape 5.0
10. Azethal8i iz susemonmss sxmuss s 3.5
T MY cinsesmmmmmmnsismmnmmm coamss 5o 3.5
120 BYHA muosiigsss e sy ssmommss 2.7
13, Qafar . voospursavispsesimmsompes s 2.7
18, SwWeden ...:.cosmsmsaes ssnss wivens 26
18 BYADES w5 viwwss ssiimmsmamme st 2.6
16. Switzerland ;. cooesvwiss sunms sames s 24
W JAPAN s o500 srasmssns watmaa s N 5 23
I - 1 1] 1) [ SR 2.2
19, GRI 5 s ampmmssses sy satonssmens 18
20. Canata) secscmngsqomens mesad e s 17

OIYBES: sess s omrmeins srstassmsss s sommn o 27.8 16.3%

TOTAL 171.2

Minutes 2000 2001 2002
Incoming 216.8 173.1 118.8
Outgoing 176.8 179.1 171.2
Surplus (Deficit) 40.0 (6.0) (52.4)
Total Volume 393.6 352.2 289.9

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

Ireland

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom 58.1%
2. United States ...uws:ssmwees neonss
8 'GEIMANY : s s « & sweiorsmiin & 5 swsm s 3
By BHANGE) o v i o o momem 5 5 i o 3 s 4
B, - OPA senssmes taaaes s vaed 25 vl 310 8 22%
6.
1.
B BHIV. . conesmmes asonssums s susess 20 § 16%
9. Canada .................oo.ei... 160 [ 1.1%
10, BelgiUm .voovveeeeeeaieann, 120 [ 09%
1. Sweden ..........ovevvenienn.n. 100 [ 07%
12 Switzerland : sies s v s smnn wsumasin 70 | 05%
13, DeNMark ..............ocoeenn.n. 60 | 04%
14, Finland .......ccooovvvvinnnennnn.. 6.0 | 0.4%
15 Latvia ..oveenneeneeeanieannnnn, 60 | 0.4%
16. ROMANIA .o v vains os dmmi oo a0 6.0 | 0.4%
17. South Africa .........coovvvennnn.. 6.0 | 0.4%
18. Poland ...........coovvieriininnn. 50 | 04%
0. BT ..o e i on e seminns snstin o ad 40 |03%
20. POAUGEl .« ssne sumony samns smwmes o 30 |02%

[0)11]:] - J RO 135.0

TOTAL 1,395.0

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming n.a. n.a. n.a.
~ Outgoing . 12500 13850 1,395.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume ‘ n.a. n.a. n.a.

Note: Data are in millions of minutes of 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

e o

Destination Minutes (millions) Percent of Outgoing Traffic
United States

27.4%.

United Kingdom
BOSSIE  cnstinne ¢ 1hlinsy wousmm s mevsve

U5 1 D S e —

@ @ N @ ;e N S
m
s
o
=
o
@

OUTETS ot dmies camss 5 Svs & saves 7 L . . . 391%

TOTAL 1,193.7

it

Minutes 2000 2001 2002
Incoming 661.0 728.0 814.1
Outgoing 1,022.4 1,120.0 1,193.7
Surplus (Deficit) (361.4) (392.0) (379.6)
Total Volume 1,683.4 1,848.0 2,007.8

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

Destination

-y

OYMATY "5z 5 e 5 gists § et e
FRANGE: oo wn s o wimmt s bamn s s
ROMANIA: o505 sin s somimms vvmsasses 505
United Kingdom
United States ...................

0 0 N oo o= N

o
o
=
=
=
o
=
@

=~
=
o
=X
o

=3

a

=5
)
>
o

a
=
Q
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w
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@D

Q
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3

225
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@
=
@
@
o
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o
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@
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=
@
=1
o
>
(=%
n

=
=]

| 11T R — S ———

17. Serbia and Montenegro ...........
18 TSR wiaiwsiee o avoiiimsdeisssessin s
19.  E080E) o cmmrionsssmiroinms basmasin

28.8%

TOTAL 5,840.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
~ Outgoing ; 4,160.0 5,140.0 5,840.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

Jamaica

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States .................... 317 B 56.4%
2. United Kingdom ................... 9.9 17.5%
3 CAMAEHR - 5w srsmimi i maimcsrs s ks 42
4, Caymanlslands ................... 21
B, BANAMES ssumes viwstssimme s aemss dms 10 B 17%
6. Trinidad and Tobago................ 09 [ 15%
7. Barbados...............ooiiiin... 05 [ 09%
B B s conn s aimnnn sms e asninmn v 05 | 09%
9. SANtLUCIE . .'veeeeeenenanannn 04 1o7%
O S 04 [06%
11.  Netherlands Antilles ............... 04 [ 06%
12, GUYANE ovns samiasismmssmaamss s 03 | 05%
13. Antigua and Barbuda............... 0.2 | 04%
14, Bermuda .........oovviiiiiiinn.. 02 | 04%
15. Colombia .......c.oovvvennennn... 02 | 03%
BB BHE acvatattionan saatmssia o 02 |03%
17. Saint Vincent and the Grenadines ....0.1 | 0.2%
OthErS ...ovveeeeneeeinneennns 26 Bl 45%
TOTAL 56.3

Minutes 2000 2001 2002
Incoming 328.5 413.8 349.6
Outgoing 73.9 95.6 56.3
Surplus (Deficit) 254.6 318.2 293.3
Total Volume 402.3 509.4 405.9

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

Japan

Destination Minutes (millions) Percent of Outgoing Traffic
1. United STates: ... s vmmn v 525.0 19.9%
2, BhIna « wes s oimm g snarsmas sl 415.0
Qs  PHIIEPINES.: « ¢ sisres » simonsts Suimes ¢ oo 355.0
4. Kotea, Rep. :uiucess smins s sravins sam 185.0
B Bzl . cmmes i s sodmesmtm s s e 180.0
B, TTEIWEN o s o woon s s smain e oy 115.0
¥ 11 1T R ——— 100.0
8. United KInGAOM o5 s v nmt = s.aies s 50 95.0
9.  Hong Kong ... ..owws sasssssmpsnsns 70.2
0L AUSHAlIA wonssswmme s siwaress nogm s sl 62.3
11 SIHEPDIE ssowvsmes s ooy stunrs soea 48.2
12, IHOOHESIA woos osmms s smmes asmss sl 44.8
18 (BETMANY wmvssmmass smimsimss it 7o 40.8
1 FRENTE! oo mmstasmen etk s s o550 36.2
19, MAIEYSIA =weesswstntommyscims sl 36.1
18: Canada) :cesssmemnvismmsmy s s v 31.9
e POl s smmn o susmmss s asic s 21.6
18, VISHNAM! 15 cr wmman pimmssmmns v 195
19 BUSSIA wonsosssn sms s mnmmas simen s 5.2
20: SHILANKS. «cusmbsamom ssenssgodmi 35

Others 9.2%

TOTAL 2,638.5

.
Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming n.a. n.a. n.a.
Outgoing _ 2,178.4 2,575.4 2,638.5
Surplus (Deficit) n.a. n.a. n.a.
Total Volume » n.a. n.a. n.a.

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

Jordan

i

Destination Minutes (millions) Percent of Outgoing Traffic
Te  EQVIE &y o et et bpmtanspmssecs 0 L0 . Mm%
2. SaudiArabia ..................... s RGN 152
3. United Arab Emirates .............. 16.0 ‘ _ | 8.1%
4, Palestinian Territory ............... 15.9 L 8.0%
0. SV« sooon s s § G ¥ Roie & s 8 14.8 14%
B IXBO e ion e s an h i S 138 L 1.0%
7. United States .................... 104 .
8. 1888l . sneinsmessrmmne san ee s 9.0
9, KUWAIE . e mirnnin s mcossi cmsminsnis smsmeace g0 L.
10 Lebanon ........................ 68 NN 34%
Me QBT s umnsmimbiv s s s somns s o 4.0 2.0%
12, BEMMEIY .00 vimtsinsnnc s spons 32 B 16%
13.  United Kingdom ..........coovvn... 31 B 1.6%
14, Bahrain ..........ooveeieineinnnn. 26 W 13%
10 YOI cormraeisostirntionitess-sosssundonnssbalna s Aok 21 Bl 1%
16:  FIRNCE suusrmmnsmantis et nensus 20 B 1.0%
170 0MaN .o 18 B 09%
18, Haly ..o 17 B 09%
LR 17 B8 09%
20. Canada ...............coeieiiinn. 16 B 08%
DINETS! + somen smass s g dnass whl 14.5 | 13%
TOTAL 198.4

Minutes 2000 2001 2002
Incoming 214.1 217.0 236.0
Outgoing 170.6 185.3 198.4
Surplus (Deficit) 435 w5 37.6
Total Volume 384.7 4023 434.4

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

Kazakhstan

Destination Minutes (millions) Percent of Outgoing Traffic
1. Bussibl Jxnser simman st et 47.5 6.1%
2. UZDEKISTAN « & s evomasad o 005 vo e § 16.3
3. KYEOVZSTAN .« ciw s wmne s mmisn o 5 mes o 9.3
B, TAIIRISIAT :o.c - 5 v 25 wimie .6 simsts #1% w2 6.0
6. URDHIOG o o o ruitgis oy s saimme oz seme s 4.0 . 3.0%
6. GEIMANY s s wmimvssisos s s s amss 3.2 2.4%
T Turkmenistan . cesses i sams s s vumivs 5 1.8 1.4%
B.  Belahls:. oo . v & soin o o vie simis 15 & 11%
9. Azerbaijan ....................... 13 B 1.0%
T ARG 5.0 < savis & 4 s 5 misiio st 08 | 06%
T SRR oo ssumessmoysosamersnid 07 [ o05%
16 B surssarssmrmspsssensemd 04 | 03%
18, France ;sesesswsassmss samasmeained 04 | 03%
T WO .ot s it 0 w8 03 |02%
1, TO0I s v v ims wrnmmesnimnyssmund 0.1 | 01%
Others: .=cqismnmenmios sonmssamnmsm 38.0 . 28.9%
TOTAL 131.6

Minutes 2000 2001 2002
Incoming 183.1 206.9 260.2
Outgoing ) 105.4 118.6 131.6
Surplus (Deficit) 77.8 88.4 128.7
Total Volume ‘ 288.5 325.5 391.8

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

Korea, Rep.

Destination Minutes (millions) Percent of Outgoing Traffic
17T B R ——— 257.9 _ 24.8%
2. JapaAN ... e e 161.6 15.5%
8. China .sswwsssmmes smess s s us 159.4 15.3%
&  PhilippineSs. =« <5 mme s sooni s smmas s om 71.6
By AUSHERE oo i ¢ awme o sumse oo e 48.3
B Canald .« spows s simun s smums s ssmen s s 37.5
L IndOnesia . .:sswe s ssmes sames s v 36.8
8 Hong Kong ....cwee oo vmmns e 246
9. Thailand esesssmes cusins s s ppss 20.1
10. United Kingdom: ... .se.rosmiiiine 18.3
105 - VIBHIBT wohiommmipesa ervvorsmim o prspeieomanss 18.0
12, BEMANY woswenmmnmemms s vamys v 17.0
13. NewZealand .:..:isansassiasevas 15.5
14, Taiwan ........coovvvvniieinnnnn. 14.1
15. SiNGAPOre .- .:euwessswnssvnnss s 13.6
16.  Erance :ccvscsmmcrasswon sans i 10.5
12, BUSSIE coop, e srers scvonitorsmariats! pon Somsmsrsars 8.7
18, HAlY seswnsmenuesnmssas e 15
19. PaKiStanm :smowsssmmns samms v swwnsvas 14
20. Bangladesh....................... 6.9

OEIS « « caminy s wmes comarx s som 86.3 8.3%

TOTAL 1,041.8

Minutes 2000 2001 2002
Incoming n.a. n.a. 928.0
Outgoing 1,063.0 1,120.0 1,041.8
Surplus (Deficit) n.a. n.a. (113.8)
Total Volume n.a. n.a. 1,969.8

Note: Data are in millions of minutes of public switched telecommunications traffic.
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12.

© ©® N o o oA W N

EQURT ..ottt s sttt st iyl 88.9
117 [1- [ R D T 26.0
United States wsousuvicninsssomsas 11.5
United Kingdom .................. 1.4
IEAN siwmvsawmsnrnemevsmvmss e o 10.1

PHilipRINGS: + sosv s somssic s ssvsone 5 s s 6.0
Bangladesh .................. .. .. 49
SOLANKE, » oo vonse 505 woswd wmm i smiws 32
PaKIStAN sss s smmans s noe s mimns o s 3.1

MOEOBED .occi v arvis win simossnss momsracm gisni b 2.9
GBTNANY o summimessomredhmm s Somig 2.0
FRaBE 5 snisin s suamiron sumi s s srmsiamssts 1.8
BATAHA .« omivoonswimmsn worsny s mssaimry WG A0S 1.1
521 RS ER | y oeery 1.0
INCDABSIA < somsnsvmmas semwmas svmed 0.7
TOLRBY, 5.0 i omrassansi) ovm conimvi o eqos 3 E0EH 0.7
SUABM e svw o s s v sfmasonssts el 0.5
TURISIA: w55 ascscera sss o waomissiis: som e des 0.5
Mauritania ...l 0.3
SOMANE: vovvmrernpsye srme s 0.1
OUBTS 50p v meom s s 5003 50 9o 132
TOTAL 189.8

Percent of Outgoing Traffic

!
%
5

| 46.8%

B o16%

1.5%

B 1%
I 0.9%
I 0.6%
i 05%
| 0.4%
| 03%
| 0.3%

0.3%
0.1%
0.1%

7.0%

172

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 158.7 166.6 189.8
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

Kyrgyzstan

Destination Minutes (thousands) Percent of Outgoing Traffic
Kazakhstan ’ | 384%
L1 N S 8 L | 328%
Uzbekistan ’
TajiKISEAN . ; sovms « s wem s avve s smmve d
7 P 461.0 B9 25%
L 1.3%
GETMENY 25 2 5mat shemes AEaes S wse 2050 § 1.1%
BBLATIES i s ot s e o e s 27 1888 § 1.0%
United Kingdom ................. 1830 H 1.0%
TUrkmeniStan, .« s ¢ oo s suin s 1253 | 07%
Azerbaifan .........oooeeeeinnnn. 1153 | 0.6%
BN s b ixtes v ot 1000 | 05%
FEANECE i amass samnns neis v 720 | 04%
Netherlands: ... - sm5etmsmms simsnd 61.0 | 0.3%
United Arab Emirates .............. 400 | 02%
77 S Y. 300 | 0.2%
SWHERHANG « . covivs 5 cnainsinssbniind 300 | 02%
I O, 240 | 01%
BORBE 102 it st o s 180 | 0.1%
Korea, Rep: .. «sauas ssmms s s & saa 150 | 01%
ORIBES . 4vies o 5w s st wsmw s 3700 B 2.0%

TOTAL 18,255.7

Minutes 2000 2001 2002
Incoming 36.4 42.3 445
Outgoing 23.1 235 18.3
Surplus (Deficit) 133 18.8 26.3
Total Volume 59.5 65.8 62.8

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

Latvia

Destination Minutes (millions) Percent of Outgoing Traffic

o
o
o
7
-
o
=
N
=]

2. (LHNUBIIE s smis sistin » slilastswmis g 73
3, BOTMBNY amiieavivns s wsssas sams « sini 5.5
A EStONIQs & 5osimes nmamys smmiis amgns vudd 43
8. UKD - svmmipssoinisies: e s yor 3.2
B, BBIATUS! & v woammre w3 wiovn v aiomist s wsirs 3 i 2.8
T BWBHEN «:ovwwrs sinnns smims s 55w 5w 2.7
8. ERENEE oot soues s smin viaimm snnenss 24
9. United States u.« « s sume s simms ssminss 23
19: Binlant ce s s nsme s sommi saminns s 22
11.  United Kingdom ................... 22
12 DBERMETK «s5mme somes samses @ s 1.7
13,  POIANG) ars = soaice o smos spstines £ 5 amm vo 1.4
0 Y ormey onims seam o b aEEn v 148 1.0
18 IFRIEH cosnwmesimme sagmme smmons i 0.9
16 INOPARAY oo s s menss s s A5 955 0.9
12, Nethedads: . cocessonsonmmvssosnd 0.7
180 AUSHIA «ommns s smmas s s smesas sl 0.6
19. Switzerland s sv0s s smsnnsrmns s o 0.6
20} "SPEIN 5aomass s vas S ERaEs I 0.4

BT coamspsomsarenames ari s 7.8

TOTAL 63.0

Minutes 2000 2001 2002
Incoming 90.1 105.3 110.6
Outgoing . 54.8 64.7 63.0
Surplus (Deficit) 35.3 40.6 47.6
Total Volume _ 144.9 170.0 1736

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

Luxembourg

i i e S

Destination Minutes (millions) Percent of Outgoing Traffic

1.  FANGE wws = spmmasmses vy ssmsso

2. Germany

3. Belgium ... 91.0 22.0%

4. Portugal v« s sswn s swme s s e smn s 27.0

Be MBI onsmes sommis ssmon dmsmsi SR 3 20.0

6. United Kingdom .................. 20.0

7. Netherands cscscsmmisvsmsssnpnss 15.0

8. Switzerland ..........ooiiiiinnn, 12.0

9. United States ......cuxcersueesnnnes 9.0

0. 8PN :.omscammns s smmns s aows 6.5

INBES: 5516 crwwstocmnasins oo mseissiioss Fasuiis o 215
TOTAL 414.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 381.0 394.6 4140
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

Macau

Destination Minutes (millions)

T Bhina ssdes romomin o) 64.4 42.2%
2. HongKomg ..wuess seides oo 52.8
3. TEIWED s vimw s comimn s 5 simmeswiisi e s e 9.2
4. United Stafes: : auirsvmeissnmn s mied 5.9
5. United Kingdom ................... 35
6. PHIDINGS: s comes smbv 2 ¢ b = 5 sy 33
T: CBNAA :swu s s simmiasmms s sinm s vamd 3.0
8.  POERUGAL . ..oo o conioomn o momisss § <ime o nos 21
9. AUSHEANE « somvesmws duad 1 Tase s 25
10 Thailand eu.comens svmms ssmmminsms 12
1. SiNGAPOTe .cv.vuis b swmns o wiose s v sl 0.7
| e v SET 0.6
13: Malaysial <sies vmmissmimess vamannsmd 0.5
M. Kotes, RO, . o ooimu sommosres sisn o sid 0.5
15, VIGHIAN ievrer useasaspion it ssssed 0.4
16: FIaNee .somssismmenammis samniss v 0.3
17. NewZealand ..................... 0.2
18, IHdOHBSIE wru st tmmi: Hawivks s 0.2
19 GEIMENY o0« csvmms pammn s somes soumd 0.1
20. Myanmar .......c.oevuvnnnnnnnnnnnsd 0.1

OIREES: . ; cuown s siasss mmsens e s s 0.6

TOTAL 152.7

Minutes 2000 2001 2002
Incoming 103.2 111.9 114.0
Outgoing _ 152.1 1565 152.7
Surplus (Deficit) (48.9) (44.6) (38.7)
Total Volume ‘ 255.2 268.4 266.7

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

Macedonia

Destination Minutes (millions) Percent of Outgoing Traffic
1. Serbia and Montenegro ........... 15.5 . 23.9%
2. Germany ........oovviiiiiiiiiinn. 6.6 . 103%
3. BTBOCE «scismmims s s asion s muthas 3ia 5.3
& BUIGATIAx o s 5nw s gimom s womnabinsimcoas wes 5.1
5 Switzerland zvessee s sanns e ve 4.2
B, TRAIY s s s mross smne s saeens s 4.1 6.3%
T TUKBY wos smus s iname v s o 25
8, Groali vos sses bumess amsassnme s 22 . 35%
9. Slovenia ..o ve s sssess samesus 20 § 32%
10} AUSETE ovmvusstvnmaegavesm st s 1.8 2.7%
11. United States ..................... 16 B 25%
12 AIBADIE ssimmmsmmmiirmmmssmmimsns 14 L 21%
13 FANEE! vinraeosionsrem s diiimrmsace s 1.2 1.9%
14. Bosnia-Herzegovina ............... 1.1  1.7%
15. United Kingdom . ....::sumssannasss 1.1 1.7%
165 MORBED 5c e drine ginmrarm ) wssssmrm sisssancos 0.9 | 1.5%
17. NetheHands ..o sawmsvssmms vwman s 0.9 1.4%
18, SWetaNincs s sawsss sompismms i 0.7 1.1%
19;  HUBGEI «xie 5o simrosive x somcoss mmimoniors = 0.7 1.0%
20, Belalm e componn s samss spwanspig v 0.7 1.0%

OBES i ics v s vssims o 8wk 08 i@ 48

TOTAL 64.7

Minutes 2000 2001 2002
Incoming 166.4 197.2 1925
Outgoing 73.2 66.3 64.7
Surplus (Deficit) 93.2 131.0 127.8
Total Volume 239.6 263.5 2512

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

© PRIMETRICA, INC. 2003 TELEGEOGRAPHY 2004 177



COUNTRY TRAFFIC STATISTICS

Malaysia

Destination Minutes (millions) Percent of Outgoing Traffic
1. Singapore 42.3%
2. Indonesia
3. THAIEANT soe e smuen pe o i pswe s usel
4. United States
B, CRIOED .« . cooucn acasite @5 smice £ 8 seytiven 5 simsaid
B GlAPAN . 500w novem e g nae f 1 v yai
7. Australia
8. Philippines
97, A s atists s i s R e e e Gm
10: HOnGKONG . :ssmiss vumms s s s mins 26.0 2.6%
11.  United Kingdom .................. 24.0 2.4%
N2 TAIWEN s S omans s o b e s 20.0 2.0%
13. Bangladesh ... uveissminssmeis vani 15.0
T NINADMIAY .oty e g 14.0
15, BIONBI wosemmneisatennunsstiaats 10.0
18 GerMENY s :s sorssmuras swmsas s 9.0
17. Korea,Rep. ......cooviiviinninn 7.0
18 GEMRHA oo cmmmicondoin wrses bt 5.0
19 FFENEE : vemmosswmen ammmms waminsn anid 4.0
20. NewZealand ..................... 4.0
OtHErS! comessmasens spnes Gsmetmany 53.0
TOTAL 982.0

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003

Incoming . 765.0 810.0 1,050.0
Outgoing _ 840.0 845.0 982.0 B
Surplus (Deficit) (75.0) 7 (35.0) 68.0
Total Volume ‘ 1,605.0 1,655.0 2,032.0

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

Maldives

Destination Minutes (millions) Percent of Outgoing Traffic
O R ISP RRe S—— 21 [ _ | 202%
2. St LaNKE «svssnmini s smmess s s anma 2.0 19.2%
B QY « ot 12 11.7%
4. United Kingdom ................... 09 I
B: SiNGAPOT =::-umes s simen ssmms 5w o 05 N 16%
6. Bangladesh..............ccvvnn... 0.4 . 39%
T GBIMANY wov comssnpmnss smenssome 04 B 37%
8. Switzerand . ::.wessmws s ismines vas 03 BN 29%
9. France .......oeeeevirnieeeinnnn. 03 & 2.7%
10 Malaysia «....vovvveeneeenennnnn. 03 RN 25%
1. AUSHENRE o cmmn s ssmes pos s s wnmd 02 B 18%
12 Thailand ..........c.cceeeininnn. 0.1 B 14%
13 JAPAN ...ttt 01 B 13%
18 BUSSIA & oimw vssmnkasimmsnaem ssmean 01 L. 13%
15.  United Arab Emirates ............... 0.1 B 13%
16. United SIBLES J wur svsnmmmn vawms s 01 B 1.0%
o I 0.1 H 09%
T R R 01 B 07%
19, PakiStan ................ooein.n 01 B 07%
20.  Philippines .........ooeereeeinnnn. 0.1 B 06%
ERDBES: .- < rames s ot .5 ssoms massagininmmimi 0.9 9.0%
TOTAL 103

Minutes 2000 2001 2002
Incoming 1.2 8.2 n.a.
Outgoing 5.6 7.0 10.3
Surplus (Deficit) 1.6 1.1 n.a.
Total Volume 12.8 15:2 n.a.

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

Malta

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom .................. 136 1.0%
T L T e, 5.9
) A T T m————— 34
Be  PUANCR: s v simn s 4rom o fors s crmms 45 2.0
B LDYA . s s sams o 5 ¢ 1umme s §atom e 3 18
6. United SEates .o :uwmesisanissmwnss 1.3
T.  Netherlands: :cuic s nimss s vmeessnmess 1.2
8. AUSHRAlE v v nungms somm s amm as .1
0 N DN st R T e A B s 1.0
10.  Switrerland . iacci csmsesssemm sssmnd 0.9
T (RUSSIEL 5 wsomrdoms vsastmsspeid s, 0.9
120 BelGium s s comms s simn s s wsmimos capsines 0.8
13 SWadan! .. qizesnand s 0.7
T8, BUSTHE oo ismgpmrony vt S gros ds i 0.6
15.  THNISIA sowi s 5w s wamm e sumpms sumsimsd 0.5
18L lireland):sricsanirnsesomamanennniig 0.5
1. Canald wwenvis: avves gt omesse 0.5
18: BIEBEE ywepwvime samsin vl w shums s 0.5
19: NOMVBY css s amessmns i somme ¢ s o 0.4
20, TTEICKBYE oson < amenons o sosrages & v = B iR 4 0.4
EHETS, e en unm essnteng olese & awnd 6.0 13.7%
TOTAL 438

Minutes 2000 2001 2002
Incoming 56.5 65.5 65.6
Outgoing . 43.0 45.6 43.8
Surplus (Deficit) 134 19.9 21.8
Total Volume : 99.5 111.0 109.3

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

Mauritius

Destination Minutes (millions) Percent of Outgoing Traffic
1. France ........oveevvveeecrnnnenns 82 B . | 21%
2. United Kingdom ................... 5.1 13.7%
8 BOUOTON 55 550 5500 5 Tt 03 2ol 36
4, SouthAfrica ........coovvvvniin... 3.1
55 IO e St st st s e okt 28 | .
B ALY wrsvammas smme phams s st BT ks 13
T INUSTEHNE! e-os cm s o srostun ¢ mosvise o mruinsie 1.2
8.  GOrMANY i s s vuwws s s s s s 0.9
R 1 17 e N 0.9
10. Seychelles .........covvviiii..ld 0.7
Tl SWIZeVIand s« smws ssves pamus v wmsd 0.7
12. MadagasCar .. .sxwsssmessssnasamsd 0.6
13, United States ......ruewmvswmpsnad 0.5
14, Belgiiy s smmswevmses smpss o 0.5
15 Heng Kong s cissmecssassimiassaii 0.5
16.  Singapore ............cooveneinnnnd 0.4
VL, CoRadd wssimnies nspssmmme sasms g 0.3
18 TAWAT srumsn os smms v s 8 sme o 0.2
18! -SPAI e aroioe wiesest s sosan s e ancd 0.2
20. Nethierdands o :mmess smsnss uves 5o 0.2

OIRBYS. 50 s samns s amme s i s smms o5 4.9 13.3%

TOTAL 371

Minutes FY 2000/2001 2001 2002
Incoming 49.0 56.2 64.0
Outgoing 35.1 35.6 311
Surplus (Deficit) 139 20.6 26.9
Total Volume 84.0 91.8 101.1

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

Mexico

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States 84.6%
2. DDA e wome spmn e s ot aRas S S |
3 FHANCE wvvswmns v smnes samenss s s s I
4. United Kingdom .................. 182 [ 09%
B BN .o ot e mRR A1 8 173 [ 09%
6. Guatemala....................... 159 | 08%
1. DIGEANNE : soom o« simses o o wwm o 5 s o v 8 129 | 06%
B BB oy 5vmrr siim Rz el Epwainit 127 | 06%
9. GO s oo swe o e ot s i v 97 | 05%
10 Colombia ....ovovenenininenennsn. 78 | 04%
Others 12.2%

TOTAL 1,996.9

Minutes 2000 2001 2002

Incoming 5,896.0 5,347.5 5,836.9

Outgoing . 1,981.0 2,037.9 1,996.9 B
~ Surplus (Deficit) 39150 ~3,309.6 3,840.0

Total Volume ‘ 1,877.0 7,385.4 7,833.8

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

Moldova

Destination Minutes (millions) Percent of Outgoing Traffic
T PO —— na EEN | 326%
2. UKraine ........oovveeeeinnnnnnn. 14.9 L 226%
3. 'Romania s issuwe s swms 5 smme oo ome 4 8.1
By MBIV o s mmtrrsammsnstne s f s o S S 5.3
B BEANANY wecs s wmns vamees svwm cuwose 4 23
[ 1] NS A — 1.8 2.8%
K B oo niiopssnsnssmnii ramet 15 B 23%
8. Portugal ....ocvnveiumerrienseonns 14 [ 21%
9. FANEE 5w b wamns s meiss & awmsh 09 B 13%
10. GIEECE . ...w.womnsoimesnmmaessmmes 09 H13%
10 (ISTREY b aeitr cemmpiin s uirm s seckoisis iugsivons 07 B 1.0%
i A SR —— 06 & 09%
13, Unitod SI8168 .cvoneonenmninsnnsesd 05 [ 08%
14, Bulgarnia .........ooeveeeeinneannn. 05 B 07%
15 Poland ..vovnnieiiiie s 05 B 07%
16. CzechRepublic.................... 04 [ 07%
17.  United Kingdom ................... 04 | 06%
18, reland .........oovvvnniiiniinnnns 03 [ 05%
8 TN woissthams nmons summsaannd 03 | 04%
20 ICYBTUE o5t s yovessineores@ies sussuaca) 0.1

OINBES: + swsow w3 msms sacsmss v s & e 2.8

TOTAL 65.8

Minutes 2000 2001 2002
Incoming 120.8 161.8 1914
Outgoing 50.8 52.3 65.8
Surplus (Deficit) 70.1 109.6 125.6
Total Volume 171.6 214.1 257.1

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

Namibia

Destination Minutes (thousands)
1. South Africa
2. GETMENY «: 5 svsns s svnismmos s 5am
3. United Kingdom
4. BOYSWENE ... e s mes 0 s s sl
B. ZINPABWE: i« ; s o 5 s 5 sowoms s i
6. Angola ............ ...l
L. United SIATES .o v s wwmss vsves o ool
8. ZAMDIB cme ¢ swron s g s smsen s 5 5
B 8RR« oo 2 e R B S
10 \BIEAEE 5ommwnsmme s dsns dammme o
T POTEUGEl sw -+ wvavmnis s mimm s somn
B2 WAl oocn sttt e LG F S
VT e
T4 CRING: sommwm o mames emmms s miss s
15— INOTWAY 2 s st s e e
16. Netherlands . ...v.cevcvmmnviaime
17.  Switzerland .. e o wme i ommes sssmn
18: Australia o oommiinsmassoiannnsined
1 RO Al s ¢ e s e e
20,  NIGBRE o woe v wmm s s a5 pompus & 5w
OIhers: .ame s somisessmes i 5o s s
TOTAL 60,600.0

Percent of Outgoing Traffic

1.2%

Minutes

2000 2001 2002
Incoming 50.7 46.2 52.1
Outgoing 60.2 64.8 60.6
Surplus (Deficit) (95) (18.7) (8.5)
Total Volume 110.8 111.0 112.7

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

Netherlands

Destination Minutes (millions)

T BETMIANY. frcal cttpais sgm st i s & e gl 545.0
2. Belgium oo s sonens wos e s s 3w d 445.0
3. United Kingdom ................. 345.0
4. United States ................... 220.0
TR § 11 W —— 215.0
B, RBLY' ::amni s smii somns b msomes e 4 90.0
T SPAN 5 srwmer s ie swoseders @ msssssit i rasmsann s 90.0
B.  SWIZBHENT .+ s s wime s omms s swss 90.0
9. WKz vz s 5 i s Emss satieE 75.0
10:  BPEIEDY sonceme s irpambomms ez 70.0
M. Canada s omsms vomnse vemws samssd 55.0
12.  MOEOCED 55 conmns wims s dwsn pamesd 44.0
18  SWBUBH) - imstire fumammistmssnss memimsstspersisa) 40.0
14, Defmark ...ossvwssmes sssmeegomes 36.0
15; Portigal ;s ieameeissmnsssns sraans 36.0
16,  AUSHAlE ..o v 35.0
12, AUSHIA : swee e sapon s vame mommes waes 32.0
18  GreBGE s siwssaamsawsmns iamns s s 30.0
19. Ireland ...oovinniini i 30.0
20. SUNNAMNE o comsn vsmmmos s aumev s 25.0

Others 27.7%

TOTAL 3,525.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 2,830.0 3,300.0 3,525.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

New Zealand

Destination Minutes (millions) Percent of Outgoing Traffic

—

AUSTEANE «sowres s o wmmns same ol
United Kingdom
United States ....................
(F::11£:1s - (P Py
PhUlTPDINGS : 1 s:m s 5 s 5.5 svwiti o 5 i # 5
HongKong .......ccoovvvnvinn...
SOUth ATHEE 2o o« wnome o v meoe s « sosgmss »

© ©® N > o s W N

_.
=)
«
S

=)
)

°
o
=
@

—_
p—
n

—

R i
o B W N
3 @ 3 2
Pty e =.
s 3 5 3
o O o
& = 2
> © ©o
o o o o

TOTAL 984.0

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003

Incoming n.a. n.a. n.a.
Outgoing : 950.0 965.0 984.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume ‘ n.a. n.a. n.a.

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

Nicaragua

Destination
1. United States | 34.0%
2. COStalRILE oo somimar srmmmamiemmms 9.0 20.5%
3. Guatemala aev s seoe smmussnises e 31
4. HoNAUTES ssses.s wmimsss s s s smmas wwms 25
B, EISBNVBOAR - . voniie v snsers samcnimmmi s 24
8. MeXiCo ssensunsios vmmun s wms s pawe 1.3
L PANAME 4 s o5 wosimeos sonios s w0 www s 1.2
Bl BPAM s i woins smwis e 0.6
I 51 1 [ | R LT — 0.4
10  Colombia ..o civssiissici s smm vt wand 0.3
1l -HAW ronanrinmersrmssmmanss st 0.2
12, Giuba voieesasmmsmm e vsts o) 0.2
13.  Dominican Republic ................ 0.1
14, Bzl .oz s memssoboms s s s 0.1
15 Gy «smreipmomsswansyvmns vl 0.1
16;. Venewusla ..q. iewsss wsassramms s 0.1
T POIU soamm melette sz oo amsamint misiand 0.1
18. United Kingdom ................... 0.1
19;  (CHlB s i s vimis 5 s s miie 5 msvma s 3 56 0.1
20. Argentind ...........ooiiiiiinnnad 0.1
OHIETS) oo sisns 4 setons smmpamme oy s 7.0 . 15.9%
TOTAL 44.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 50.0 50.0 440
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

Nigeria

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom .................. 26.4 , . 304%
2. United States: «..«sssssws mvsanmmns 240 00 . 21.6%
& 1+ HONEL: o cnreres s s g 3.1
&, BEMNANY wuviiew o tiis oamab a6 2.8
5. LeDanoN swusswscsamassswmniss s 217
6. South AfHCE: . cvevssvces smmmsmamonn 25
T FEENCE v emanminns s @ i wi i s SQEE 2.4
B BV winwv s o np s o s o s s 5 o 50 2.2
9. Netherdands i:...m s swon v nsma 1.9
10, Canada . ouvwey coran vommes sumus s 1.5
e GRANA <smosssmms e wsims vs mwis < ssins 1.2
12 BN 5 otoismmmmmswonramsgpmasis 1.0
18, ISFaBl wos crvs snswusmmmmy s iaens e 1.0
14 BENM om e swsms mewvs wnse s oo pmaa 0.9
15 BB .5 0005 s i S o o 5 5 0.9
16. SWIZEEIAND, wovw s s svnsvessien il 0.8
17 SPAIN 5 smve s wu s wom o ams e 0.7
18.  Coted'IVoilg «sconsimme vimmssssonsd 0.7
19. Philippings .....cconcesmsoinasnad 0.6
20,  EBYPE cimmvnsonvnas sons san s s 0.5
OErS: < cuvssmmms s 5 s i i 9.0 10.4%
TOTAL 86.9

Minutes 2000 2001 2002
Incoming n.a. 238.0 n.a.
Outgoing : 66.0 60.7 86.9
Surplus (Deficit) n.a. 1113 n.a.
Total Volume ‘ n.a. 298.7 n.a.

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

Norway

Destination Minutes (millions) Percent of Qutgoing Traffic
1. Sweden ......o.oovviniiniinn..d noo BN . | 24.1%
2. Denmark . wve : siwes sxmiow s s w0 B 12.0%
3. United Kingdom .................. 950 . L 109%
4. United States .................... 70.0
B. QBIMBNY s s s ssmie s simwe s 5408 50.0
6. INetherlands .o o s sasieiss zai 36.0
Bz PSRRI G2 im0 Foi e wrersss ey vred 35.0
8. FDIADd s sy s s s s mwen ¥ o 24.0
B, [ETANCO! .- 5 cenipeissmnsting o dviests s S fomas 21.0
10, AUSHAlE ovsr s crmpe s swrwn s voisn s v 13.0
1. BelgIim « smws stioms ssmes s e i 13.0
i [ | | PV PP 12.0
18, PBIaNA s ot amer s erasairvn e 12.0
14. RiSSIA «vvncmswmmmnmusmonamsimsbms 11.0
15, Candlla «ovdicisamamstsnmsnsmmmemi 9.0
16. Switzerland ....uvvvi scvnes vnwmr s 9.0
17 GreeBB semiweqes o s vy nesm g 7.0
18.. THKBY +.cvssmmitosmeaaeasssimnms i 7.0
19, NCBIENT apus s i s s 5.0
20. Ireland o s ssws ssome sames s ammes i 5.0
OHABES: s virs S, srsminss 55500 54 1224 . 14.0%
TOTAL 871.4

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 737.0 796.0 8714
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

Oman

Destination Minutes (millions) Percent of Outgoing Traffic

1o IFdig oo M mnsismsrmoses ks 55.6 _ . 335%
2. United Arab Emirates .............. 404 . 24.4%
B PAKISEIN. « oo & 5 s wpsats s saves e 11:2
4, Bangladesh ... . s s s s s wios s 8.9
5 EOVIE ssnsnonc snwne s s maan sais 6.3
6. United Kingdom . ... .aeie s camses i 59
1. ‘SaUdUATADIA a7 5 55000 5 cmimma st 30 36
B DRABIABE e v cninsamis s smmiessxnbiss 34 B 21%
9. JOTOAM: s s tomas s seusn o s 5w ons 24 1.5%
10, UnitediSIaies: . v awums vebrestsmms nin 2.2 1.3%
i T 20 B 12%
12, Srilanka .......oooviiiiiiiiin.n, 19 B 12%
B T o desronvisnisss tammivs amens 19 B 12%
14, PHIlIDDINGS oo iwvie s comas s aimisssn 1.8 1.1%
19 MIOFOCED: «v v s sroimnn simmns missivs s i 17 B 1.0%
(R T 15 § 09%
T U, 14§ o08%
18:  Lebanon s vswssamesssmansssmmss s 09 [ 05%
18, BelMANY wossmmnnsamanssmprasdpdsn 08 [ 05%
20, FrANGE 500 snsaios @osasmm sy 08 [ 05%
UHEIS scomcnamuss@ s sdnad 1.2 . 68%
TOTAL 165.8

Minutes 2000 2001 2002
Incoming n.a. 108.0 n.a.
Outgoing . 116.8 159.3 165.8
Surplus (Deficit) n.a. (51.3) n.a.
Total Volume . n.a. 267.3 n.a.

Note: Data are in millions of mihutes of 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. Saudi Arabla isuiimnuesiviss spmnss 221 . o 112%
2. United Kingdom .................. 18.4 . 14.3%
3. United Arab Emirates .............. 18.1 14.1%
4.  United States .co s swwesramnes mwmes 17.7 13.8%
5. Germany ............iiiiiiiiins 41
6. Canfoa sueessmensmays s ameoisamin 34
T TN csvmonnnmmnnismnss sms s wams 5 d 3.3
8. Hong KONG « «vicwo s s asmmine somimn 3.2
9. Bangladesh c..qvsisssswmnsnmsmss 2.8
10 A v issmmasamnnis smiessimeins 21
W IROWATE sz = ratstunss-s cmmstemmmsisics mmmsmeras 2.1
12 [BhiNa sueusevsm e ey s 2.1
18 FPaNEs ssmmessosimsmsmamsmais esss 1.8
T8, (DB somieammnr s mme s sy s 16
15, JApANes o ammrus vom s swns & p s 5w 1.5
18, OMAN < ;osmmmammns oo somm@ssiang 1.5
12 -SINGAPOTE: e v sinciswosios s vsimomvmrn wimsacesn 13
18, Q& sv.zovsvipmes vins sr@nis some 1.3
19, Bahrain ssces svmmws vams o vsmwas vames 11
20 “THIKEN? scrarn s s ol mosss s Sarserd 11

DIHEES i muin §pamsas asims oxwis 16.3

TOTAL 1283

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming 896.1 1,165.1 1,530.4
Outgoing 98.6 110.0 128.3
Surplus (Deficit) 797.4 1,055.2 1,402.1
Total Volume 994.7 1,275.1 1,658.8

Note: Data are in millions of minutes of 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. WJOTOAN i S iriad it Bt e e 16.8
2 EOVPE soies s wumn s asns s mssen v o 4.2
3: UnitediStates = :ues s as smniva 3.7
4. SaudiArabia ................ ..., 24
5. United Arab Emirates ............... 1.8
6: United Kingdom ., «sivissmmisnmssss 0.9
[ - 15: 11\ S SR —— 0.8
8t WAl 50570015 o TR e TS B 0.6
9. BalTaIn susw s s woomn o5 s 3 s somsnn 0.5
PO, TUCKEY: o o 2 5 it st o S gssseons 0.5
10 (D 50 vemanemns e a0 mss s 0.5
12 FRODBE srmsssmnismsn s iumms e snamnsd 0.4
1% 1ehanom ...cswvavsimpaeranesvrand 0.4
U6 - | O e L 0.4
15 CHINE « somnsnnses vnmmnsassmavasmed 0.4
16, Canada ......ocossonsws e smaissd 0.4
17  KUWRIE o ox utnson ams s sl s 0.3
18:  MOTOBED: 55 swwmes s smmms s wsimen samn 0.3
18 TG .o mmammsio s ooy paviin o 0.3
0.  Uktaile oo moeos o memabs it 5 0.2
OthBTS s soamens avem s spms o5 sms s 4.9 - 12.0%
TOTAL 40.9

Minutes 2000 2001 2002
Incoming 371.2 47.9 n.a.
~ Outgoing : 456 s 453 40.9
~ Surplus (Dgficﬁit) (8.4) 7 26 ] ) n.a.
Total Volume ‘ 82.8 93.1 n.a.

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

Paraguay

-—

o 0 N e o, A0 N

o5 T T s S - i R
O 0 0 N e s W =2

R

Destination Minutes (millions)

V470 (2111111 RPN R DR LA B u——" 9.4

BIazll « e imsme i inpmns swmmm s s e s 8.2

United States ..............counn. 29

URUGUAY s o aomim 5 » st i3 masrscs wimme sy 1.3

GOIMANY s saomsisomis sminsis FEMATS 0.9 m 3.2%
CHllS , armcd gy viwrom sn e s duoae - 0.9

SPAIN .« vt 06 B 21%
L RPN 05 B 1.9%
PETI] -2 i i di iraosa dirsen e rimson e 03 B 1.0%
BABY ¢ 506 6 st s s 6 s s nmeis o8 03 § 09%
TRTMRERE, e s o 4 e i3 03 [ 09%
FEANCE s empiesstorssemimmncsisnepsmes s 02 F 08%
CanadE wo s sanms 5s e TomEs s 02 § 08%
JADAN w555 it as s e s S 8 02 F o07%
Korea,Rep. ......cocvvvvineninn... 02 | 06%

T 1o -1 11 O 02 [ 06%
SOBEHETE s s sissmdrmmaiagiset 01 [ o05%
Colombia ......covvvvvvviiinnnn.. 01 | o05%
1,11, R 01 [ o04%
United Kingdom «...ssuessmesssmass 01 [ 04%
UhBI8! . areie, vm-doenors saiveseesimpensdmsiniais 1.5 5.2%
TOTAL 284

Minutes 2000 2001 2002
Incoming 71.6 75.8 1.4
Outgoing 333 35.3 28.4
Surplus (Deficit) 384 40.6 43.0
Total Volume 104.9 111.1 99.8

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

Peru

—

0 o N o N A DM

i o e e
o B »® 0 = B

3.2%
3.2%
3.0%
3.0%
25%
1 25%
B 2.4%
B 16%

1.3%

E 09%

DR o i s Mg s s 45 B 32%
EGUBADE : 5 somee s mma 5.5 smmes v sy s s 4.5
VBNBZURIE 2005 4 somzers ¢ misvisns seomis 3 oipsd 45
(1611111 /- (AR 43
T 42
BONNAR) s ¢ gosacs 0 5 00t ¢ v s & 3.6
AN vt s s i St s s s Rl B i 3.6
BT 0 5 v 5w s s 55 i i 34
CANAAE = s50mms 5 s v svsisens s aionsi 5 S 2.2
Germany ........o.oiiiiiiiiiiiins 1.8
FEATICEE o s sssmss 5 amws o tmsscin s asinins 5 33k 1.3
OthErS: s sesainumtni b amamapatams 16.5
TOTAL 1419

11.6%

40.2%

Minutes 2000 2001 2002
Incoming 458.6 792.7 1,090.7
Outgoing 108.3 112.7 141.9
Surplus (Deficit) 350.3 680.0 948.8
Total Volume 566.9 905.4 1,232.6

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

Philippines

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States
v N [0 - {1 [N S S L |
3. SAUdTAFADIA ; cvww e smesesmmns e nu 49.0 10.6%
d. SINGAPOTE 5w s sins s nmne s swime s s e 35.0
B Canada .....semenn s s mme e 21.0
6. TAIWEN ¢ wome s i mmwme v s s sams 21.0
7. Kotea; Bep: «.ssmisssmnes swws s s 20.0
8 Australia ...............ooiiinnt 19.0
9. HongKong .........ooovvvvnenn.. 150 |
10, India..oovnieieiaea 1.0 B 24%
(315721 S N 820 |
TOTAL 461.0

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming 2,703.0 3,597.0 3,939.2
Outgoing 327.0 449.0 461.0
Surplus (Deficit) 2,376.0 3,148.0 3,478.2
Total Volume 3,030.0 4,046.0 4,400.2

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

Portugal

Destination Minutes (millions) Percent of Outgoing Traffic

1o FralBe wos s cobim s e 154.0 . 15.9%
2 BB v o s oml do ot s s : o L 138%
3. United Kingdom ‘ . .

4, BIEZ ot oummay e smme paats 1

b GOINENY s ammis s st 5 T s ki,

6. Switzerland

7. United States

8 KRB s s wngmms s sosmd orsshones 55 Sags

9. BBV o ¢ im0 o siwss st s visvens i s

108 ANGOIE ;500001 soms 1 s s paaa vEmss

11.  Netherlands

12. Cape Verde

18 BRlGM) s amwessnms s zmesss v s o

14.  Guinea-Bissau

15, Canala swsssmmasssmsessmess s

16 IMIOKOCED! soencommasining st usFes

12, MOdOVE owovsneos somas amsosvinis

18, ROMENIA! a0 ummmmne 5 s s

19 LoembOUNT -..enomapenesommss e 9.0

20. Mozambique ............c.iiiiin... 8.0

. 12.9%

TOTAL 970.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing ; 720.0 9420 970.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of 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

| VR 11 [ [ e O s S

2. United Arab Emirates

3. SaudiArabia .......n.ivinit i

& BOVPE cums o oot siwe noswia s s o

9. BabEN :.isseissmmis smmny isies ors

B. PaKISEAN] .« . vcer s smme sibsormenn s o veanss e 8.3

T JOTEN s o sssios  wsmia s smmes s wavin 5 50 12

B SHHAN s mies s dssn s AREAL S 6.9

9 KOWEIL e v s rvritns il wemss s irmsanes s 59
10. Bangladesh .. qsommm s mammns s e 5.8
e Lebanln .«iusessasmeiiamis s smysesm 4.5
12.  United Kingdom ................... 41
13, SYHA sepescismnsmm s mmame sasise s 3.3
14  Seilkanka «s:comcismerssams vonesnas 32
1 0 17 [ S 3.1
16 YEMEN wsumemsimse s smmss wowmns 4 2.6
L | T P R B e T 2.0
18.  MOFOCCO .« vssiovim crins v miwiar s wimssion s i
19.  PHIPPINGS .. csn ¢ owmes smmnssmpmes 1.4
20;  FANCE: s svmmdvs moin ¢ armtamias s 4 o e 2 1.2

Others 18.0%

TOTAL 2335

Minutes 2000 2001 2002
Incoming 95.5 1135 134.6
Outgoing 143.0 171.6 233.5
Surplus (Deficit) (47.5) (58.1) (98.9)
Total Volume 238.6 285.1 368.1

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

Russia

21.1%

Destination Minutes (millions) Percent of Outgoing Traffic
1. Ukraine .........ovviiiiniiinnns 329.9 .
2, Balalus oo esvams s omey s s 129.3
3 KAzakhstam :.smu:vmen s somm s mame 118.7
4. Azerbaijan .............cooiiinn. 70.1
9. MOIOVE] e c35uw s asme  vmne 2 h@e | 56.7
6. GOIMENY o s« s s somms o womme = 5 2w 51.2
T.  UzDoKiStan:. « . v <o o svmon s 5 ceamid 47.7
B  BEBEUI . sy 1 e Dy s s o5 657 38.2
9 ATNONIE s s v s s smm s dmmen s 5 wies 30.8
TOL FajiKIStaN <o v s momm s s simnm S e 28.0
Tl ROV A o vismmy smme o s s b 21.8
T2 LRBUANIE w0 mmms s somn s s s swyes 18.0
(1 I 1 T RS 17.9
A N s oo s s e s 1.1
15; TUKMBNSIAN v s commica s s s 9.0
18, TSI rmcimmssimmominin mveis i mp i 8.2
1 GHINE vomewn e cns asnps abmsp sesad 1.1
18  POIBAT swmsw cwuon iausn is womap s s 13
19 Bpal. s e s 6.0
20 FHaNCe cemess avevemsvbrams Somagae ; 5.8

TOTAL 1,219.2

Minutes 2000 2001 2002
Incoming n.a. 869.3 1,005.4
Outgoing : 944.0 1,081.6 1,219.2
Surplus (Deficit) n.a. (212.3) (213.8)
Total Volume ‘ n.a. 1,950.9 2,224.6

Note: Data are in millions of mihutes of public switched telecommunications traffic. Data are for Rostelecom only.
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COUNTRY TRAFFIC STATISTICS

Saint Kitts and Nevis

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States ..............ccouon.s 12 BB 37.4%
2. WAMAIEE 2ns som s s nm i wns sk s 1.0
3. Antiguaand Barbuda............... 0.9
4, DRGNS o5 e Simmarars piswsvossimmee dmd 0.7
5. Barbados ... s s e esows waed 0.6
B. GUYAME <uoissvwess smavssaimes s nms 0.5
7. Trinidad and Tobago................ 0.4
B. Canada . .ows«smses o sy s mm s smms 0.4
9. Saint Vincent and the Grenadines ... 04
10; SABLUCIA .« irwn s o s 5 5 srmies s wrosinn o 0.3
11.  United Kingdom ................... 0.3
12. BreNade cawwasmssssme resamis iume s 0.3
13 |DOMINICE 56 & armesrn ngeann saisnse swemans | 0.3
14. Netherlands Antilles ............... 0.1
15 Befmila :ssssvesesmanss smnnssws 0.1
16. Guadeloupe ............coevuuvnnn 0.1

0] 1771 (e r— 0.2

TOTAL 13

Minutes 2000 2001 2002
Incoming n.a. n.a. 21.9
Outgoing 13.8 3.0 11.3
Surplus (Deficit) n.a. n.a. 10.5 o
Total Volume n.a. n.a. 33.2

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

Saint Lucia

Destination Minutes (millions) Percent of Outgoing Traffic
1. United States - .ceoarsovimuisses o 4.9
2. BatBatd0S .. sice v wmnenais s sosibionn mseseiiais oha 2.0
3. Trinidad and Tobago................ 1.7
4, MartiniQue ...osesemis csmnorasnais 1.4
5 JAMAILA) wsisscn e midmmme s 0.8
6. United Kingdom ................... 0.8
7. Saint Vincent and the Grenadines ... .0.6
B: DOMMIMCE 55000554 s S vestiidi 0.5
9. Antiguaand Barbuda .............. 0.4
10, Granada wooovss oo s s saca s v o 0.4 2.5%
11.  SaintKitts and Nevis ............... 0.4 2.5%
12, Bandde: ..ovwscsusvsmanrsma s somal 0.4 . 24%
18 GUYAITE «smessmonemnts semns i 0.2 1.4%
14. Caymanlslands ................... 01 [ 08%
15. ANQUIlla .....ooieiie i 01 ¥ 07%
168. GURAEIOURL s v swmms sve sns wes msa 01 ¥ 07%
DRBITR: cim i s sm s ot e i 03 B 21%
TOTAL 15.6

Minutes 2000 2001 2002

Incoming n.a. n.a. 41.0
Outgoing ) 20.5 - 134 15.6
Surplus (Deficit) n.a. ~ na. 25.4
Total Volume n.a. n.a. 56.5

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

Saint Vincent & the Grenadines

Minutes (thousands)

Destination Percent of Outgoing Traffic
1. United States .................. 2,350.0 _ _ 224%
2. Barbados: . seie s samens smns s 1,700.0 16.2%
3. Trinidad and Tobago ............ 1,660.0 15.8%
B BUbAcqasues « suvesnsmns se@ms sG] 600.0
B GTeNada s ssimss smme s wme o s wmmd 550.0
B,  JANBICE wis s g s smvans v ot s manec 520.0
1. SantLutla :vewvessvmssmavesusid 520.0
8. Canada euso s commssmmnis sam et s 430.0
9. United Kingdom ................. 410.0
10. Antigua and Barbuda ............. 260.0
11, Saint Kitts and Nevis ............. 180.0
T2 DOMINICA - siimsmmsomimsmmsmpmnn 130.0
13, GIWANE socmssscos sobios sammn noa 100.0 J
14, Anguilla ... 700 £ 07%
15 Bermuda ..............ccooonnns 700 § 07%
16. Martinique .......covvvreenienennn 700 ¥ 07%
Tl FRE0CE o uimsns s siwes 5 s s 500 & 05%
18. Caymanlslands .................. 400 | 0.4%

TOTAL

Minutes 2000 2001 2002
Incoming n.a. n.a. 43.8
Outgoing 13.0 o B 30 10.5 B
Surplus (Deficit) - n.a. n.a. 383
Total Volume n.a. n.a. 54.3

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

Saudi Arabia

Destination Minutes (millions) Percent of Outgoing Traffic

_.
=1
=
o

@O P N & 5w N
-
@
=
{5°]
=

=X
o
o
o
=
=
-8
=

.d
=
~
£
S
]
=3

—_
N
—
o
=
[=%
o
3

_
=)
=
=)
=]
=]
o
o
5]

p—
B
—
@
o
[
=
o
=

—_
o
=
o
=)
3
@
@\,
o

=
o

United Kingdom
United States ...............c....s

_._.
® N
=
£
5
[y°]
~<

—_
©
=]
o
—*
o
=

N
(=}
w
—
—
1)
=]
=
@

1.5%

TOTAL 1,916.3

15.1%
- 147%

Minutes 2000 2001

2002
Incoming n.a. 705.5 815.2
Outgoing 1,194.9 1,516.6 1,916.3
Surplus (Deficit) n.a. (811.2) (1,101.1)
Total Volume ‘ n.a. 2,222 2,731.5

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

Serbia and Montenegro

" 2
Destination Minutes (millions) Percent of Outgoing Traffic
1o GEIENY duriies 3 0mme tavsin alatint 43.5
2. BUSHIR w55 5ime s aamsns vmme s 3w 58 26.8
3. Croatia o . come v smmom v cnmion s wnm s 4 26.5
4, Bosnia-Herzegovina............... 22.2
5. Switzerland ::as s smeessamssamnisa 215
6. Macedonia ....................l 21.0
T AN ssmens swimns amme s o wme sy wees o 20.3
8 FErante se:ssacrissess e sapmaan 124
9. HUNGADY .. «cowes cnimims v wmmicmmes s 95
10. Slovenia o veeesvspses smes e samp s 8.4
T, BreReBwss s sumusssies i 5mms s mras s 1.5
12.  United Kingdom ................... 6.8
18, United STaLES «v-vwsvsmsmismmes v 6.2
14. BWedBn «vsvsuss ssmnssmams s sams i 59
15: BUSSIH i commsiammismmassmsansse srormomssime s 5.9
16; ROMENA :ov covavunwns seue svmmmnsd 4.9
17. Netherands: :::cisnvesossmsvsmmass 4.8
18. Turkey ....ovvvviniiiiiinenn. 4.6
19. BUIGATIE 500 wme v s smss vamms a 4.0
20, Belgium wu o amnecnims s s wmns s swsas s 3.0
Others .....covviininiiininnnnns 18.6 6.5%
TOTAL 284.2

. 15.3%

Minutes 2000 2001 2002
Incoming n.a. 582.2 587.1
Outgoing 286.9 275.5 284.2
Surplus (Deficit) n.a. 306.7 302.9
Total Volume n.a. 857.7 871.2

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

Singapore

Destination

Minutes (millions)

-
=
o
o

<
@,
o

INAONBSIA < s « comei s & miws o 5 o o 5 wmi
AUSTrAlA. s 50 v o550 25 v 5 5 wion o 5wt
United States

© ® N o o os W N

=
o
-
=
=
=

=]

@

73

Mo 10018 sio v v wmme » sacns s s e 5 3mm o wd

125 TEWAR csssimasssmnsupsnonsmmssm

13. Korea,Rep. .....ccovvviiiiinia... 19.0

T%. BaRGIBHESH « s vowwes smoms s ssems 18.0

18: GRIMANY sics o vmenssmisssama s g 12.0
OHENS! e, s v o emogo s
TOTAL 1,965.0

Percent of Outgoing Traffic

2.3%
2.0%
B 1.0%
0.9%
0.6%

20.7%

30.0%

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming n.a. - n.a.
~ Outgoing 1,515.0 1,965.0 )
~ Surplus (Deficit) ) n.a. Gl
Total Volume n.a. n.a.

Note: Data are in millions of minutes of 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. Czech Republic ... . s v s sinss owns 70.0 . 36.1%
2 GOIMANY 5.5 « s s oomvies & 550 & %iawe 27.0
30 AUSHHA .o 15.0 . 17%
4, HUngary .........coeevenennnnenn. 100 [ | 5.2%
B DAY ccoonmrssnmessmess s smas e s 8.0 4.1%
B POIAAE © cunew s v n s o ammin v o 8.0 4.1%
7. United Kingdom ................... 7.0 3.6%
8. United Stafes ; .i::iiwwsvsamsissmnss 6.0  31%
9. FIARGE cavis pmomee swrmois e s wpses 4.0 21%
10. Switzerland .........ooiiiiiiinnnn. 35 M 18%
OHNETS! i s amnisamman s dm 0w s 3T 35.5 18.3%
TOTAL 194.0

Minutes 2000 2001 2002

Incoming 233.1 n.a. n.a.
Outgoing 162.7 176.3 194.0
Surplus (Deficit) 70.4 n.a. n.a.
Total Volume 395.7 n.a. n.a.

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

South Africa

Destination
19.3%

—-—

United Kingdom
ZIMBBEWE ¢ ¢ s wsns s 5w 5 Lo 5 3mmmns
United States: <. s« cwses smmssamien
NBMIBIA s ces smemrmmmes st o
Mozambique ...l
BOISWARE' # o « wiorow s wwmyssns & o £ 3 vaird
(01211 -1 S OO -,

Swaziland .......................

-

Australia ..o

'y
o
—
(1]
1723
o
=
=3
o

Netherlands ..............covvun.

—
e

ZATMDIR a0 2 s i miiih s sines s

I8 a2 sucomn s ooma saamey SRS Em 9.5
FHEHEE 4o eomtonsmmnn s sy vk 9.4
WIBIEWE cooinn o wismosiinsimms s s 8.3
POUgal . cinsxempe somovgesois orame 1.7

i
w

T T
A

NIGOTIE o 5 cmm0 vsmpis soeman svv by 1.6
Canada sovusumvass s s 1.2
PAkISEAN s cosivmmms someasmamsnmaes 6.6
[dly cssmismusmassssasmotapmasim 6.5
Others

N = o
S © @

TOTAL 567.2

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming 700.0 736.0 811.8
Outgoing , 4946 510.7 567.2
Surplus (Deficit) 2054 2253 2446
Total Volume ‘ 1,194.6 1,246.7 1,379.0

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

Spain

Destination Minutes (millions) Percent of Outgoing Traffic
1. United Kingdom ' .
2 BEIMANY s v s immss 3555 iR 4
Si PG sxmvwomm i smms s su e s
A, WBIY «summs s ammn oo sion s amma s s
b Portagal...csee s amens s smmay
6. MOTHEED: i v s v s smnes s men o
07 7 ) 7 —
B. Netherlands: ...c: s cimesi siws
9. Switzerland ...l
10. EcUAdOr v sssmmsssmos smmes sowmss
W BeElGIUD osocoms cmmmas sms ot nmmns
12 BUDE oo oo oot s
13 Colombia s s wuwson smam v sanenwmem s
14 lrelandl o c.immessmnssmnsoesir s
15. Argentina ...........coeiiiiiinnnn
18: BOmENE «covowovniss swrnmie s swen
. SWedON ;v 6 inmoiiinamsnThimmsdan
18  ANHOIR 4o mmmnmns sosissmss s nne
19. Perli cisowsssameniwone vamnes s
20. Dominican Republic

. 26.1%

TOTAL 4,740.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 3,215.0 4,275.0 4,740.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of 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

Swaziland

NS ROUTES, FY 2002

Destination Minutes (thousands) Percent of Outgoing Traffic

1. South Africa 82.7%
2. Mozambique i

3. United Kingdom ................. a2 § 20%
4, Zimbabwe ...................... 3119 [ 13%
5. BOSWANA ...............o.o.... 2039 §1.3%
6. United States ................... 1834 | 0.8%
7. LeSothe «...ovvenvenneeeennnns. 1410 | 0.6%
8. TaIWAD ..ccoosmenssmmnsssnsssss 1300 | 0.6%
9 INdia +e e 121 | 05%
10 KeNYa ...ovveonneeeeaeeennnn, 1098 | 0.5%
11, Zambid....ovvreeeneernriinensns 1045 | 0.4%
12 ChiNa ..o, 88.4 | 0.4%
13. Tanzania ..........coovviinnnnnn. 67.9 | 03%
14, Uganda .......ccooeeeeeeeeeenn. 60.7 | 0.3%
15.  PORUGAl ... .vvveeeeeeeaaeeannns 56.1 | 0.2%
16, Namibia .........ocoveveennnn... 481 | 02%
Ve BB oeccosissosnsrire s 424 | 02%
T BV ossmns s ions ssisn < smpe st 420 | 0.2%
189, CANBOE .veonricneennenssnecseons 379 | 02%
20. Malawi .......cooooeiiiiiinn.... 373 | 02%

TOTAL 23,3148

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003

Incoming 22.5 n.a. 18.3

Outgoing ™ B 26.3 23.3 B
~ Surplus (Deficit) ~(26) na. ~ (50)

Total Volume ‘ 47.6 n.a. 416

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

Sweden

Destination Minutes (millions) Percent of Outgoing Traffic

-

United Kingdom
DeNMArk. « ssms s ome £ s s s sa 14
United States ...................
GRFANY' : s pomms & pame agmme g
POIAT. .:: cinsso s samn s s smmm s wwmson s v

2 o e N o @ & K N

-—

"
N o
= 0
o o
< D

=

=%
w
>
o

\a
=
o

ey
F-
g
=
=~
@

-

-
o
w
@
=
=
o
o
=
=%
=)
=
=3
@
=
@

=]
=
o

. 4.6%

TOTAL 1,755.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 1,550.0 1,710.0 1,755.0
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

Switzerland

Destination Minutes (millions) Percent of Outgoing Traffic
L GEriany. woloses s awems s s ] L . . . 203%
D FUUBOD vorls Vi et ¢4 Mol 2ol . .
3. AW o vaemmamearms e e e
4, United Kingdom . .z s s ome s s waims
B,  United States: ..o« smes « vomsesimnn
B  AUSTEE « s v smoms s smmeses wusmmas’is o
O | S P —
8. Poigal comoriamsrs debsisnnss
9. Serbia and Montenegro
10. Netherlands .....................
T BeIGIOM ..u0 5500 smue g2 mud s
12, CANAdE 5o usomens s swme s e £ b
18 TUREY :immmassias sasmnsamvmsiamg
14. Macedonia .. ...o.s commsseooss o
18 CIoald . sxuessssomsswamasmiis oad
16. Bosnia-Herzegovina............... 250 B 07%
Tl SWRHBRL cmcmsrnmnmmm v giome sriwme a5 s 24.0 0.7%
18. Liechtenstein .................... 210 [ 06%
19, RUSSIA «..ovvvniniiiiiininns 180 § 05%
B B soosasressemonammesnsymasys 170 § 05%
OHTELS; wywsminmsnomnsamemson g 663.0 19.0%
TOTAL 3,495.0

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing _ 2,780.0 3,230.0 3,495.0
~ Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

Syria

Destination Minutes (millions) Percent of Outgoing Traffic
0 T —— " e
2. | 225%
3.
4,
5.
Bl EATHE rocsammmsmmmarmnns s asina 5:2 2.9%
. 37 B 21%
B, TUTKEY ..'vovereneiiiiinaninnns 34 [ 1.9%
B [FANEE snsmmmessismmemassmisnie i 27 B 15%
10, GEIMEARY wonemsmernsis e sesmis s 26 B 14%
1. Bahrain .....oovvveeiinnieinnnnnns 22 B 1.2%
B8 TR oo mnen i s s 22 B 1.2%
13, HAlY oo 18 B 1.0%
W BUlEN «osverrsnsvrnminsssnssvsans 12§ 07%
195 MOTHBEO! woonon tivmemsiamsiminis.immsein i 12 B 07%
16. United States ..................... 11 B o06%
17. RUSSIA ©.ovveeeinineeeiaininenn. 1.1 B 06%
B0 TEHE oo it o b e s 2 11 B 06%
19. GreBCe.....o.vvvirreineinneennnn. 10 ¥ 06%
20, YEMEN ......oviiiiiiiiiianiaan.s 09 fo05%
DR  gonmdwrctas it s e P 308 L 17.1%
TOTAL 1798

Minutes 2000 2001 2002
Incoming 286.0 325.8 n.a.
Outgoing 140.0 150.0 179.8
Surplus (Deficit) 146.0 175.8 n.a.
Total Volume 426.0 475.8 n.a.

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

Talwan

Destination Minutes (millions) Percent of Outgoing Traffic
| 1 R e . . 34.8%
2. United States '
3. Philippines
B BPBAN o6 5 i wins i wsions s 8, S s 5
5. Hong Kong
6l  THANGHND o sanwes smmms s smms vogms s s
By VIBEVEI: o5 vimiie 5 0 svovrs misinss. 5.5 wygos 5.4
8. CENAUE) s 5 s s smaton S Mg S GBmD
9. Singapore
10. Australia
11.  Indonesia
12.  United Kingdom .................. 25.4
o 1)L —————— 24.9
14 KOrRaBED: sumwsssumng ssms sosmas i 18.4
15. Germany .........coovviiniiiinnn.. 12.4
16 FraNGe weuswosenssmess s s sumesa 8.4
17. NewZealand ..................... 16
18i  MVENIMEL s e s somin s b nus sopiv o 8 5.7
19  JHHE scumens v sammies ssmmmsoness 52
20,  Naeall ;svuonirmosmsmissmsmesasosmm 5.1

Others 21.6%

TOTAL 2,154.0

Minutes 2000 2001 2002

Incoming n.a. n.a. n.a.
Outgoing 1,160.0 15222 2,154.0
~ Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

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

Tajikistan

Destination Minutes (thousands) Percent of Outgoing Traffic
1o BRUSSIE s somie cxmnie o smmnsauol i 65.0%
2. Uzbekistan ’
3. Kazakhstan
4, Kyrgyzstan
B UKTAIDG! wonmmncss smmsds sotmi s sH@aTS
6. Turkmenistan ................... 195 | 1.2%
T BOBIUS yovvnnnssmmnssmues sumus 626 | 06%
B. AZBIDAIAN i mnss s wmn s narn g 196 | 02%
9, AMMEHIE oo e omms garses i95088 s 122 1 01%
10, GEOGIA . .vvvvveeeenneeennnns 120 | 01%
1 WO :nneinsamnsinmssnmmens 1.6 | 01%

TOTAL 10,009.3

Minutes 2000 2001 2002
Incoming 18.5 n.a. n.a.
Outgoing B ) 6.8 i 8.6 7 10.0
Surplus (Deficit) 11.7 n.a. n.a.
Total Volume 253 n.a. n.a.

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

Tanzania

Destination Minutes (millions) Percent of Outgoing Traffic

1. United Kingdom ................... 20 . 17.8%
2, SOUHTATICE oo 5w o o5t s 8 mms e s 19
S DA i 0 smn i s smen s mees 5 spms & s 1.0
4. United States .........ccovuveeeanld 0.7
5. United Arab Emirates ............... 0.5
B ZAMDIA < s swsw vs msws s wmaers i sigesre s o) 0.3
& [FEBNGCR s 7 smmme v vavanns masisim, {30y 5 mid 0.3
8. OMBN =65 amssssun vivaRys SaE L U5 0.2
9, ZIMDABWE soivisnmmie nsmmass smmes b 0.2
10. Netherlands ... oo snmnssswms s ind 0.2
1. GOUNARY o vmum s vwis s sumss o sea@ 5 564 0.2
12 KEVA e s miiis s smime s s 5 somad v sim 0.2
13 SWitzerland .« nesmrvaommmas swaw o 0.2
18, AUSENA < voms vswwasvamass swws el 0.2
15; MBI <o omivessmmes mswass mmmms s 0.2
18,  PakiStail . sevsisimassens zovems i 0.1
W, CHINE ssassmmmsscss st apesenmsid 0.1
18:  BOVPE woos wmwsa s s s s simmies 5o 0.1
19 UGENUA cosnsmarasmimns armysssimsmt 0.1
20 SPAIN socnsans posgnmims i g 0.1

DUTBYS) vt inso o sl 2.5 21.8%

TOTAL 114

Minutes 2000 2001 2002
~ Incoming n.a. n.a. n.a.
Outgoing ‘ 13.0 9.4 11.4
Surplus (Deficit) n.a. n.a. n.a.
Total Volume ‘ n.a. n.a. n.a.

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

Thailand

Destination Minutes (millions)

Lo WJEPAN s5a8.5 dmni i saimmadiing ssmims 40.7
2. United SIteS . o somm s ammecsiaad § 39.8
3. Malaysia s« s cows suwm oz smwn v mms 35.6
4.  SINGAPATE .. s5ms s s e +5nd 57 5B 30.0
L 23.9
6. United Kingaom « . s e s smes vugan s 22.0
B BOITE i wevs o alons {5 aiien G alSha 0 19.4
8. AUSIEANE s o btebih mmse s sumva ¢ vmieng = 18.8
9. TaWWBN suessmmwis s sosws s ssvmas somss 17.7
10. | Hobig KoRg, ser. s ssinss s e wmosss 16.9
10,  NIVENMAY .. cmiseumams g snmon mewss 14.3
12. BEIMADY «s sosvsnmmse ssuay sy & 12.6
13, [KoTea, BRaP. inssnssmnsscumas dmines 9.3
18 - IHdE o s rremnos oot s gy wswsd 9.1
18. Fralite owsmvemsnvsonesannssmsmmps 8.1
16; PHUIADINGS siss i simpmestni s et e 6.6
2. |HOORESIH summmwsavmsmmosmmn v 5.7
18. SWeden wvussonmvesssms wasmes awaes 52 B 1.2%
19. Switzerland . s mtie s ismss umse o 5.0
200 TV s oo s e i st e e csenond 45
OHRETS: wsis smmmnsssms sawes ¢ sades 739 17.6%
TOTAL 4191

Minutes 2000 2001 2002
Incoming 426.6 555.0 305.0
Outgoing 355.2 3711 419.1
Surplus (Deficit) 71.4 177.4 (114.1)
Total Volume 781.8 932.6 7241

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

Togo

Destination Minutes (millions) Percent of Outgoing Traffic
T BN o o s 5 e e 1 42 " _ 19.2%
2 BERIN wowe s wome s samersnmen s soss sk 25
8. United/States .. ::ww sy i s s amnes 2.1
4. BurkinaFaso..................ou. 1.5
5, CotadIVOIre: sus s s surcn s smenss smens s 1.4
6:  BRlGIUM ws ¢ omis e s wnsso o0 ompon o 5 55w 5 7 5 1.3
7. United Kingdom ................... 12
6. BOANE s inaretoswns ST EEES 1.0
9. NIGEHE 5w os smm e sommmes smms sammne s 0.9
M0, BRrmany . o csissam taias s seod 0.8
10 SEHBUAL s s mmwe s tasens dusumsns 0.4
12 Lebanon s swmes suees samess wawinsd 0.4
T, Bl i nvsan s agean Soiam 04
4 NI cvsmms vrsvessseminson v b 0.4
18 GabON swnssaumes suen s insmessumes o 0.3
16 Portogal ...comsemnsmmsmissmme s 0.3
17. Switzerland .........ooiiiiinnnn. 02  09%
18, Gambia .........coiiiiiiiiiiiinn. 02 B 07%
19. Netherlands ............ccoooveen. 0.2 0.7%
20, CaAMBEOON . . conw v wpsnns smssmne s missing 1 0.1 B 06%
OthBTS: e 5 swws v wmsmms s mmies smsts 4 2.3 10.6%
TOTAL 221

Minutes 2000 2001 2002
Incoming 12.2 43.8 n.a.
Outgoing ‘ 10.2 14.1 22.1
Surplus (Deficit) 2.0 34.6 n.a.
Total Volume . 224 62.9 n.a.

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

Trinidad and Tobago

Destination Minutes (millions)

1. United Staes v .vwwiisdive s numond 40.4
2. Banatdad secosswm s sue v s b aies b s 1.7
3. United Kingdom ................... 6.5
4, BatBateS ac: vae s vumie s s missns s sy o8 39
5. Grenada c.ssuwsssssmesssmanssnis s 3.2
B. GBUYANE oo oo s meomo o simsiws s sioe o0 4 31
T DEMABE oox sunesomms s semers wumes s 2.5
B Venezuela ::wwwsssmmnssmsss smmsss 23
9. Saint Vincent and the Grenadines ...2.0
10: SAREINEIE venvevswes sapmiempneers 1.6
11. Antiguaand Barbuda............... 1.3
12. Netherlands Antilles ............... 0.5
13. Saint Kitts and Nevis ............... 0.5
1% Domibica «uesmesmumms sumassnniged 0.5
10y BOTANY & s st st 0.4
168 N8I cocusumsromsuess vpnes pomd 0.4
17. Bahamas «cos comm v awsnswsmss vmmas s 0.3
18. Netherlands' ... ..:sswsoramme s omned 0.3
19. Dominican Republic ................ 0.2

] 111] £ AP 2.5

TOTAL 80.2

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003

Incoming 167.7 189.2 276.6
Outgoing 80.5 80.9 80.2 B
Surplus (Deficit) 87.2 108.3 196.4
Total Volume 248.2 270.0 356.7

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

Turkey

Destination Minutes (millions) Percent of Outgoing Traffic

-

GRIMANY 5swks « 24t FmnT St | 238%
United Kingdom
UNTTEdSTaLES 4s & wwims summms v oy o
FIANTE! soms s siwms 5 5w 3w o € s w3
Netherlands .....................
[ (3]0 - 111 AR
BUSHIR 50025 50505 5 smimes 3 s a3

Belgiiil we: vases « capasemoma i

@ e N o T e D

BYCBCE s o s wimn s s siomms s wistoss s dgmsns

-
=)
=
a

~

-
b=
X
=
7]
»
o

-—
N
g
=
N
1]
g=n 34
o
=
Q.

o
w
=]
o
3
o
=,
Q

=
o

BreTHAlan) 1 o sonmasommn s shmmas b 9.0
UKFAIA®: <oo0 5w sw s mimvns o sisrmss wamsn s 8.5
Saudi Arabia ...« coevismavs sonina 8.0
MOldOVE. s ovmmmesanmmsseminsm 15
ISERB osiminn s s s R i s o 7.0
{11 [ T 6.0
SWBHBN sz o sorpistimmusestms s s 6.0
Others

[
© ® o N =& o

TOTAL 650.0

Minutes 2000 2001 2002
Incoming 1,240.0 1,100.0 1,100.0
~ Outgoing | 731.8 6750 650.0
Surplus (Deficit) 508.2 25 425.0 450.0
Total Volume 1,971.8 1,775.0 1,750.0

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

Turkmenistan

Destination Minutes (millions) Percent of Outgoing Traffic
T BUSSIE, o drert e e S e el At 7.9
2. AZBTDANAN 0r »xsis 15 vwe Lammmsa s o 22 9.1%
8. Kazakhstan ...se s smmes saas s omess 1.8 L 11%
4. Uzbekistan ....................... 1.6 | 6.8%
B.  UKIEING: wvswv ssom s sume s swmme s e s s 12 5.0%
B.  KyrQyzstan . :ss.eesseesssesni sanadn 0.6 2.5%
7. Armenia.........ioiiiiiiiiiiinn.. 0.4 . 1.9%
8. Belafus asmwssswnrs swmns smss v s s 04 [ 16%
9. GROMGIA. v veerereneaneanenns, 04 B 15%
10, Tajikistan ... .o.ovveeeneeeeinneens 02 & 1.0%
1. Moldova ....oovvvveneeneiinnnns. 00 |02%
OHBIS: s rsmasaamsrinmngs Samass 1.2
TOTAL 241

Minutes 2000 2001 2002
Incoming 11.3 n.a. n.a.
Outgoing 15.7 19.3 24.1 B
Surplus (Deficit) (4.5) n.a. n.a.
Total Volume 21.0 n.a. n.a.

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

Ukraine

Destination Minutes (millions) Percent of Outgoing Traffic
1.
2.
3.
4.
5.
B:  HAI &5 oo o5 s mms 05 wmn e s wwss v w4 7.3
7. CzechRepublic ...........c.oovnn 6.0
8., AIMENE wossen s mmn roasc e 4.9
9. AZerbailan . smses s smieas s o5 s 49
10. Kazakhstan ....................... 4.1
11,  HOO0EE e »ssmm ssswe s svaies ssas 4.1
12 TUEKEY 20 s wimins 5 s n s 5t s 4.0
13. United States ..................... 3.9
1% GEOYHE wowr s waammnsmm aiwame s @il 3.8
15, United Kingdom' . «sswe s o e s s s o 28
18, Uzhekistan ....cosass posminesysso 207
17, ISPB eseremeneamusssanyvis maiom s 26
18  LtAUBHIA «osmaom omuon o s o s i 24
19, BOMGAITE worie o wiorici s msmsmc v wisionn v s s 3 2.0
0. [GrOBtE «vven g s sromer apves paaesi 2.0
CENEES s s sumoms s e daomn s s s | 455 11.2%
TOTAL 405.0

Minutes 2000 2001 2002
Incoming - 2695 n.a. n.a. -
Outgoing : 363.0 388.0 405.0

: §urp|us(Deficit) (93.4) ) na. n.a.
 Total Volume ‘ 632.5 n.a. n.a.

Note: Data are in millions of minutes of public switched telecommunications traffic.
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United Arab Emirates

Destination Minutes (millions) Percent of Outgoing Traffic
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TOTAL 1,893.6

Minutes 2000 2001 2002
Incoming n.a. n.a. n.a.
Outgoing 1,123.6 1,395.9 1,893.6
Surplus (Deficit) n.a. n.a. n.a.
Total Volume n.a. n.a. n.a.

Note: Data are in millions of minutes of public switched telecommunications traffic.
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United Kingdom- Outgomg

Destination Minutes (millions) Percent of Outgoing Traffic

—y

United States ................u. 2,635.0
GBIRANYT oo osmepsames  snmps o 947.8
FIONGE s ¢ s svese 15 swes 5o 5.5 sissd 845.6
PibOTI i s s s s v s 691.1

@ 0 N o @ AWM

[ T e N B R U S S
e o0 N o oo e N 2o

TOTAL 14,545.4

'NATIONAL TRAFF

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003

Incoming 7,463.2 76648 9,569.6
~ Outgoing 12,242.7 1342 145654
~ Surplus (Deficit) (4,779.5) 7 (6,276.4) (4,975.8)

Total Volume , 19,705.9 21,606.0 24, 1151

Note: Data are in millions of minutes of public switched telecommunications traffic. Fiscal year ends 31 March.
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 United Kingdom-Incoming

Destination Minutes (millions) Percent of Incoming Traffic

1. United States .................. 1,694.1
2o GOYOTANY, s 5 xese imsisdra s sidvas § S pead 781.3
= T 1 (o e LT D 661.5
4. Irelant s s simes smanns smen s swwn s 560.5
Do A & st o Samans s s sl 457.6
B. AUSHAIE oumecpsumains e v ssoped 415.0
T SPA svewssamos sy wans s snwsd 413.0
B Canaldl e v sremit st i shas 3416
9. Nethetlands oo o omsosvsme 258.0
10.  Switzedland «uus « osime s wames cavime s 245.5
1V SWRHET! 5wt sosiosons sisisen s oisai 239.6
12  BIEBEE sy pumin iy e smmeaianumanss 2316
13:  Belgium . camunsamuasssvmnssmsss 174.8
TAe BUSSIA wssianesson oo s S RIAR 5 119.2
1 Ididlaservie oo 106.9
18, South Affica vxwessuses sransvemes 100.4
T, TUTKBY: nvinem saaesebesms it s manat B 59.3
18 JAPEN e s msmmin 52.9
19 Biall :soememmmns s nvrvsmssmns s d 52.8
20: Pakistans v vsman smss sa s 1amsm 30.7
TOTAL 9,569.6

Minutes FY 2000/2001 FY 2001/2002 FY 2002/2003
Incoming 7,463.2 7,664.8 9,569.6
Outgoing 12,2027 139412 145454
Surplus (Deficit) (4,779.5) (6,276.4) (4,975.8)
Total Volume 19,705.9 21,606.0 24,115.1

Note: Data are in millions of minutes of public switched telecommunications traffic. Fiscal year ends 31 March.
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United States-Outgomg

“:GEST’ T '].fiﬁc’a ,

Destination Minutes (millions)

T MBYIEU! 55ammessmnvinsons § awess 5,201.4
2. CHNAGA s oot s owss s smvs s smmme s 4,861.0
3. PhilDPINES ssec i 5555 5 samees ses o 2,251.5
& IR a0 1,722.6
5. United Kingdom ................ 1,722.4
6. Dominican Republic ............ 1,186.2
T \CelENY o cnomisscays aas iy dim 1,064.1
8 Bl ouessssome somess snens vewes 952.2
9. GUatemala) «swicssnmers somass s 908.8
10  JBPEN 5 9750w 4 sz v 5omEs 4 sy 895.6
M MBI cxmamsotomsvannms s i uidm 730.5
12 EISaVadOr s swms s vames s amees 722.6
18  Golombid) o «ssm v a0 smssssms o vt 721.9
L TS 15 O R | 660.9
15,  JAEIER: s smmes oo vamsos 5 s 647.3
18,  FrANEE: s iisprom st v dign s vosnn 632.6
17  PaKISIEN o s ansmusunmson dawd 615.2
18. AUSHAlE x5 0messmmmoewwms 579.4
19, ECUaUOT conssmnsasmmanmipysssen 473.1
20. Korea,Rep. ...v:vasvsonsansimsses 4715

Others

TOTAL 40,3317.2

Percent of Outgoing Traffic

33.0%

NATIONAL TRAFFIC BALANCE

224

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

TELEGEOGRAPHY 2004

Minutes 2002
- Incoming 14,249.8
- thgoing 40,337.2
~ Surplus (Deficit) (24,584.1) (26,987.4)

Total Volume 54,587.0
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United States-Incoming

Destination Minutes (millions) Percent of Incoming Traffic

1. Ganada ... umgesome s smmes wse s 4,263.7 29.9%
2. WIBKIGO o sosws o somard bbim i s S0 1,445.0
3. United Kingdom ................ 1,443.5
K. BEIMARY « cwnmvs vams s v s swms o 906.0
ST 1 ) [P T 3744
0; RIGNEE suvmsmminsmmins: st 356.2
T BRA#l soesvmmmivamssovmmes sswi 09 329.9
B AUSERANIE) v s s s e s as 3103
9. Koo, Bep . iauwwmismsissais s 256.1
10. Dominican Republic .............. 244.2
T BEIY s smammesmmmms s omnsin v fanm 208.6
12,  PRITDPINSS . w ossn wbieir i musminmbn v 120.9
S 67011111 [ ——— 117.2
14 JamaiCa cqoonmess vass simmensns se 100.1
18 10018 e o smiassmmtssmomin s 95.2
18 ELSaVAdOT « vivsissmwos smwss s 83.6
17:  ChINA) : swmis swnmss snas s svmes swmps 79.3
18. GUAteMAlA - . oo i wmisin s ssermrmpiemin s 74.6
19.  EGUAHOP <o sy s omvsn s vinwn s smies 40.5
20, Pakistan cu s some s ssmme s smem o swme o 13.6

TOTAL 14,249.8

Minutes 2000 2001 2002

Incoming 13,010.7 13,400.0 14,249.8 -
Outgoing 37,594.8 38,821.9 40,337.2
Surplus (Deficit) (24,584.1) (25,421.9) (26,087.4)
Total Volume 50,605.6 52,221.9 54,587.0

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

Destination Minutes (millions)

T "BUSSIE ouwuns veume: fommte e s 33.9
2. KazakBhstan sw « s o siem e s s 5 o 6.2
3. KNrOVESHN cwrs s mmas s soven s b s is s 2.8
& TajikiStan . . sou oo w5 wwoes o 5 woon oo 2.3
B UKFAING i smme s o simm e 5 wsiom s s5m8 o 5 5 1.5
6 Turkmenistanm . ::wsssssmwiss mmeissn 1.4
& BElanIS . come o o vovmny it oz Sage o b 0.5
8. Azerbaijan :.cociesssianvssruees s 0.4
9. Armenta .:semes camendiawe s smes 0.2
11 TR 2011 | : R 0.2
10 MBIV . seemissme vowmmes smms ox 0.1
OHHErS wisxsmis somes smsimssameesss 1.4
TOTAL 60.8

Percent of Outgoing Traffic

18.7%

55.7%

Minutes 2000 2001 2002
Incoming 54.3 n.a. n.a. i
Outgoing 7.4 - 983 60.8
Surplus (Deficit) (17.0) n.a. n.a.
Total Volume i 125.7 n.a. n.a.

Note: Data are in millions of mihutes of 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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Yemen

Destination Minutes (millions) Percent of Outgoing Traffic

1. SaudiArabia pooomssssmsismseis 19.0
2. United Arab Emirates ............... 5.0
3. EOVDE & v ows vamensomven s smms s pupuns s 25
4. United States . ..::coe:samissimmiis 1.7
B, JORAAM cvs s civievon s« svmin o w aiinss o0 15
6. United KIRGAON « ; sews s ssmsessmawss s 1.5
R T [ Y T 1.0
8 SOUAT s o meiet oo 0o s 2 g 0.8
9. Balain cus s consovnsen s sams sommes s 0.7
10. BEIMENY s imoessamass s bmminin 0.6
Bl BYHIE oo uanein v ssnss assa ol 0.6
12. CHING oo s sisms vewes s vamis sammpe 0.6
18.  FraNCE svrsamsrimmiabn.s & o h5 o8 0.5
14, QatAr . ouownes oo e vmasmmame e 0.5
15,  KOWEIL . wonesmmnes vusses peens sss s 0.4
18:  Lebanon :.iizss:sisesiiamiiaiess 0.4
17. EhiDpia. ..co e comme v avmms oo 0.4
18: ‘DAbAE wemsrpimussoeosssmsnmnswsd 0.3
19 MalY cicimsaranaisanns snsmms s smma 0.3
205 OMEN v5cisse e cnsirommmisctimset: srssomsin ezmpmiel) 0.3
DIRETE! e e somaiee sahais Rai 5.1 11.6%

TOTAL 439

Minutes 2000 2001 2002
Incoming 105.6 n.a. 186.9
Outgoing 36.3 43.1 43.9
Surplus (Deficit) 69.3 n.a. 143.0
Total Volume 142.0 n.a. 230.8

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

Destination Minutes (millions) Percent of Outgoing Traffic
1. SoUtATIER v o = s misins s oo o 55 35.1%
2 (KOTNE sones pimmiis dses o SR s DA 15 5 1.7
3. United Kingdom ...u.ecsmisessomessa 1.4
B; ZiMDADWE: ; ssins s srwmess mimnr s saviwss s 13
5 United Stal®s auqsaum s bumv vamsis 5o 0.7
8, TADZANIE «qomos s smms s wsmos s apome s 0.7
T 10018 s smmss sommmas mms & e s 3 sivias s 0.5
8: BOISWANE v coumms s mnss oo nosases s 0.4
9, MAIEWD cns some s s e s smmen s sagmse s 0.3
10.. Congo, Dem. Bep. « s« ¢ s s s sovmme s 0.2
T, AUSHEHE <ocsmmessnaes s snmesdsm i 0.2
12 HongKong ....................... 0.1
18 A o5 vmmea v s somtsre semieminmmn 04 0.1
14,  NaTHDIE s oo vesomsm b s vaamasd 0.1
16,  JAFAN oo smampsmtiny ismioe vus o 0.1
18, Ganada: .e:.mwesssmonssmames sawes 0.1
17 Netheflands s .uescovnnsismes vams 0.1
18,  GEYMANY o v pab oz ws pumnsad 0.1
19,  SWEHBH swvisranissssnsnimmsvanmmsd 0.1
205 BBIGIUNY soram ssmausponssnsmss sapn 0.1
OETS suauavassmsne st (e 1.8 11.7%
TOTAL 15.6

Minutes 2000 2001 2002
Incoming 30.5 n.a. n.a.
Outgoing ‘ 13.2 14.3 15.6
Surplus (Deficit) 1.3 - na. n.a.
Total Volume 43.7 n.a. n.a.

Note: Data are in millions of mihutes of public switched telecommunications traffic.
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Methodology

The traffic statistics in TeleGeography 2004 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 2004, however, readers should keep in mind the following issues.

Public Switched Network vs. Private Line Traffic

Traffic volumes in TeleGeography 2004 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.

Illicit 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 “VolP 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 2004 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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230

Inbound vs. Outbound Statistics

Comparisons of inbound traffic statistics reported by the United States and the United
Kingdom may not match up exactly with outbound traffic reported by the originating
country. Reasons for discrepancies may include differences in reporting methodologies
(e.g. billing point vs. originating point) and inclusion of some refile or bypass traffic.
Carriers or regulators may also exclude some cross-border traffic (e.g., between Ireland
and Northern Ireland).

Fixed vs. Mobile Traffic

Traffic volumes include international calls originated and terminated on both fixed and
mobile networks.

Rounding

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 2004
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
International Bandwidth 2003, published in March 2003.

During the latter half of the 1990s, the number of bandwidth providers exploded as
telecom deregulation and investor optimism fueled the rapid deployment of fiber-optic
networks. Rather than piecing together “half circuits” from multiple monopoly incum-
bents, customers seeking to purchase cross-border capacity could choose from a host
of providers and networks. The onslaught of bankruptcies has, over the past year,
reversed the momentum of the industry from proliferation to consolidation. Many com-
panies have been broken up or liquidated, and many who have emerged from bank-
ruptcy proceedings have done so after dropping some of their network assets. Some
carriers have also made tactical retreats where conditions proved unfavorable. With
as many as 20 or more providers still serving major routes in Europe and the U.S., how-
ever, consolidation has yet to make a noticeable impact.

Aggregate bandwidth supply on many routes remains staggering. 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, one-quarter of poten-
tial wavelengths on 15 percent of available fiber pairs in North America. As a result,
only five percent of potential bandwidth is active in North America (only three percent
of international bandwidth in Europe). However minor that proportion might seem, the
amount of lit capacity it represents is more than substantial. Chicago, for example, has
23.6 Tbps running through it on domestic networks; London has 7.3 Tbps on interna-
tional networks alone. Such tremendous bandwidth isn’t the exclusive domain of inter-
national commercial centers, as second-tier cities (e.g., Cleveland and Basel) along
important routes also boast terabits per second of capacity. The potential capacity is
even more astonishing, reaching into the hundreds of terabits per second.

The explosive growth that had come to characterize the industry, however, soon gave
way to another, equally dramatic trend: falling prices. While many carriers had taken
price declines into account in their business plans, no one expected prices to fall so far
so fast. The frequency with which providers have modified their prices in the past year
suggests that few carriers have a “grand strategy” with respect to price. Given the cur-
rent state of turmoil in the industry, it is not surprising that carriers are having diffi-
culties adjusting to the market. Some companies have simply kept prices high and
accept that they will win little new business. Others have adjusted their prices on an
almost monthly basis, in an effort to adapt to the changes they perceive in the market.
Interestingly, there is little evidence, thus far, to support the widespread theory that
carriers coming out of Chapter 11 are using their reduced debt levels to price services
more aggressively than rival carriers (see Figure 1. London-Paris STM-1 Annual Lease
Price by Carrier, 2002-2003).

The overarching factor driving prices is the dire state of the bandwidth market—and,
by extension, bandwidth sellers’ financial health. Many bandwidth providers will
acknowledge that circuit prices are ruinously low. However, many suppliers have found

BANDWIDTH
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Figure 1. London-Paris STM-1 Annual Lease Price by Carrier, 2002-2003

$9,000
$8,000 |
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-------- Bankrupt Carrier
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Notes: Prices reflect STM-1 annual lease prices offered by major carriers from January 2002 through January 2003.
 Source: TeleGeography research, International Bandwidth 2003 © PriMetrica, Inc. 2003

themselves long on capacity and short on revenues. Unless they cut prices to meet or
beat their rivals, they will face the prospect of no revenues. Consequently, many sup-
pliers have opted to slash prices, even selling below long-term costs.

The volatility that has characterized the international bandwidth market has left many
in the industry somewhat jaded. The astronomical levels of potential supply and the
technological advances which produced them no longer inspire awe among industry
players. Plummeting prices, as well, seem a quotidian feature of the bandwidth mar-
ket. Even bankruptcy has lost its former stigma—the first major bankruptcies were
considered headline material while more recent bankruptcies have trouble making it to
the front page. Perhaps the most shocking market characteristic at this point is rela-
tive stability. With network construction almost non-existent, demand slowing, and
price declines easing, the bandwidth industry seems more static now than it has dur-
ing the past five years. Indeed, no news may be good news.
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Figure 1. Lit Submarine Cable Capacity Trends by Route, 1999-

BANDWIDTH

Tbps
35

30

25

2.0

=100
2005

<}
Trans-Atlantic 2003
Trans-Pacific
Intra-Asia
U.S.-Latin America v
Europe-Africa-Asia 1999

2002

2000

Lit Submarine Cable Capacity (Gbps)

Fully
Upgraded

1999 2000 2001 2002 2003 2004 2005
Trans-Atlantic 163.0 533.0 18430 20224 23379 26419 2,982.3
Trans-Pacific 42.9 182.9 262.9 1,0429  1,0429 1,230.9 1,456.5
Intra-Asia 25.0 40.0 560.0 560.0 560.0 670.0 802.0
U.S.-Latin America 13.1 213.1 293.1 303.1 303.1 3456 396.6
Europe-Africa-Asia 21.1 311 311 M. 4.1 49.1 58.7

12,2979
6,502.9
15,810.0
5,165.6
2511

Notes Capacny figures denote lit, protected capamty atthe end. of the respecﬁve year. Projected capacﬁv assumes cables with upgradeable capacuty will
increase total capacity 20 percent each year until fully upgradeable capacity is achieved. Intra-Asia capacity includes cables with landings in both Hong Kong
and Japan, Trans-Pacific capacity excludes Southern Cross and PacRim East. Trans-Atlantic capacity excludes Atlantis-2. Cables retired pnor to year-end

2003 are excluded from Fully Upgraded capacity.
Source: TeieGeng;aphy research, /nternational Bandwidth 2003
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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) (US$ Millions) RFS March 2003 Maximum
Baltic Sea
Baltica Mar-97 437 $16 5 5 15
Germany-Denmark 2 Dec-95 60 $3 5 5 15
Kattegat Aug-95 180 $13 3 3 15
Sweden-Estonia Jun-95 240 $7 3 3 15
Sweden-Lithuania Nov-97 200 $4 3 3 20
Black Sea Fiber Optic Cable System Sep-01 1,300 $55 5 5 20
Georgia-Russia Dec-00 433 n.a. 3 3 10
Europe-Africa-Asia
FLAG Europe-Asia Nov-97 28,000 $1,600 10 10 10
SAFE Apr-02 13,500 $290 10 10 130
SAT-3/WASC Apr-02 14,350 $507 20 20 120
SeaMeWe-3 Sep-99 38,000 $1,173 10 20 40
SeaMeWe-4 Dec-04 38,000 $720 n.a. n.a. n.a.
Intra-Asia
A2A Cable Network Dec-04 4,600 n.a. 40 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 Cable Dec-01 12,000 $550 40 40 320
C2C Cable Network Dec-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/ Jun-01 9,504 $750 120 120 2,880
REACH North Asia Loop
Guam-Philippines (G-P) Cable System ~ Mar-99 3,600 $100 5 5 40
i2i Cable Network Apr-02 11,400 $650 160 160 8,400
Korea-Japan Cable Network Mar-02 500 $60 50 50 2,880
Nava-1 Dec-04 4,750 n.a. 120 120 2,400
Thailand-Indonesia-Singapore Nov-03 1,200 $40 30 30 320
Intra-Europe
FARICE Dec-03 1,394 n.a. 40 40 640
Finland Estonia Connection Jan-00 250 n.a. 5 5 3,840
Tyco Northern Europe Mar-02 600 n.a. 160 160 3,840
Tyco Western Europe Jun-02 3,578 $90 120 120 3,840
Irish Sea
ESAT-1 Aug-99 200 $13 5 5 960
ESAT-2 Sep-99 240 $16 5 5 960
Solas Apr-99 200 $20 15 15 60
Mediterranean
ALPAL-2 Jul-02 312 $15 3 3 160
Lev Submarine System Mar-99 2,600 $66 5 5 40
MedNautilus Submarine System Nov-01 7,000 n.a. 40 40 3,840

Source: TeleGeography research, International Bandwidth 2003 © PriMetrica, Inc. 2003
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Submarine Cable Systems

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

Ready Construction ;
for Service  Length Cost Cable Capacity (Ghps)
(RFS) (km) (USS$ Millions) RFS March 2003 Maximum
North Sea
NorSea Com Jul-99 930 $30 240 240 960
UK-Germany 6 Oct-98 560 $50 40 40 80
Persian Gulf
Fiber Optic Gulf Jun-98 1,300 $81 15 15 30
U.S. Domestic
Alaska United Feb-99 3218 $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
U.S.-Asia
China-U.S. Cable Network Jan-00 30,476 $1,400 80 80 80
Japan-U.S. Cable Network Sep-01 22,682 $1,000 80 400 640
Pacific Crossing-1 Dec-99 20,900 $1,200 20 80 640
Southern Cross Cable Network Nov-00 30,500 $1,300 20 240 480
TPC'5 Jan-97 24,602 $1,240 10 20 20
Tyco Transpacific Dec-02 22,300 $1,900 460 460 5,120
U.S.-Europe
Apollo Jan-03 13,000 $1,200 320 320 3,200
Atlantic Crossing-1 May-98 14,500 $750 40 140 160
Columbus-III Dec-99 9,833 $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
Hibernia Atlantic Apr-01 12,200 $770 160 160 1,920
TAT-12/13 Sep-96 12,930 $750 10 30 30
TAT-14 Apr-01 15,295 $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
U.S.-Latin America
Americas-II Aug-00 8,373 $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 Oct-00 22,770 $1,000 80 80 1,360
Maya-1 Oct-00 4,400 $152 8 8 20
Mid-Atlantic Crossing Jun-00 7,500 $415 20 30 320
Pan-American Crossing Mar-00 9,000 $280 10 20 240
South American Crossing Sep-00 20,000 $800 40 60 1,280
Source: TeleGeography research, International Bandwidth 2003 © PriMetrica, Inc. 2003
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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 Major 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
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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
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Figure 2. Overlay Map of U.S. Terrestrial Networks
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Figure 3. Major Terrestrial Networks: Length, Connectivity, and MANs

2002 2003
Route Route Cities Route Route Cities
Terrestrial Network kms miles Connected MANSs kms miles Connected MANSs
North America
360networks 53,097 33,000 46 3 53,097 33,000 78 22
ALLTEL 11,907 7,400 90 0 11,907 7,400 90 0
America’s Fiber Network 12,872 8,000 39 18 12,872 8,000 58 18
AT&T 115,848 72,000 176 12 - - 176 12
Broadwing Communications 29,767 18,500 79 0 29,767 18,500 79 0
BTI 7,080 4,400 30 0 7,080 4,400 30 0
Cable & Wireless 30,191 18,761 36 0 30,191 18,761 36 0
Call-Net Enterprises 14,000 8,700 47 1 14,000 8,700 47 1
Cambrian Communications - - 5 5 - - 5 5
Cogent Communications 31,376 19,500 31 23 31,376 19,500 31 23
Columbia Transcom 447 278 7 0 447 278 7 0
Digital Teleport 9,171 5,700 28 10 9,17 5,700 28 10
Dominion Telecom 16,090 10,000 58 10 16,090 10,000 74 22
DukeNet 2,574 1,600 18 12 2,574 1,600 19 15
Electric Lightwave, Inc. 1,241 4,500 19 6 7,241 4,500 19 6
EPIK Communications 2,977 1,850 12 10 2,977 1,850 12 10
France Telecom North America 25,744 16,000 15 1 25,744 16,000 22 2
Global Crossing 31,762 19,740 115 16 31,762 19,740 115 16
Hydro One Telecom Inc. 4,000 2,486 21 1 4,000 2,486 25 1
ICG Communications 8,850 5,500 15 0 8,850 5,500 15 0
ITCADeltaCom 16,058 9,980 48 0 16,235 10,088 48 0
Level 3 25,744 16,000 57 26 28,158 17,500 62 26
Metromedia Fiber Network 16,090 10,000 23 22 16,090 10,000 23 22
MCI 96,921 60,237 106 106 96,921 60,237 106 106
NEON Communications 4,031 2,505 59 16 4,031 2,505 59 16
Norlight Telecommunications 8,850 5,500 55 0 9,654 6,000 55 0
Onvoy 3,218 2,000 13 2 3,218 2,000 13 2
PalmettoNet 2,574 1,600 16 0 3,862 2,400 42 0
Progress Telecom 13,242 8,230 27 27 13,242 8,230 21 27
Qwest 41,030 25,500 145 0 41,030 25,500 145 0
Southern Telecom 1,931 1,200 12 4 1,963 1,220 12 4
Sprint 54,947 34,150 152 13 54,947 34,150 152 17
T-Systems International - - n 0 - - n 0
Teleglobe 24,000 14,914 20 3 24,000 14,914 20 3
TeliaSonera 18,000 11,185 1 0 18,000 11,185 1 0
TELUS 16,500 10,253 45 24 18,390 11,428 53 25
Time Warner Telecom 27,981 17,390 44 0 27,981 17,390 44 0
Touch America 33,789 21,000 47 i 33,789 21,000 49 1
Tyco Telecommunications - - 5 0 - - 5 0
WilTel Communications 53,097 33,000 113 34 53,097 33,000 13 34
X0 Communications 25,744 16,000 66 48 25,744 16,000 66 48
Xspedius Communications 47,948 29,800 44 0 47,948 29,800 44 0
Latin America
Alestra 5,700 3,542 36 8 5,700 3,542 36 8
Avantel 8,000 4,971 43 3 8,000 497 43 3
Bestel 6,308 3,920 26 4 6,308 3,920 26 4
Embratel 28,800 17,896 19 8 28,800 17,896 19 8

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, International Bandwidth 2003 © PriMetrica, Inc. 2003
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Figure 3. Major Terrestrial Networks: Length, Connectivity, and MANs (continued)

2002 ! 2003
: Route Route Cities Route Route Cities
Terrestrial Network kms miles Connected MANs kms miles Connected MANs
Latin America (continued)
Geodex Communications 11,000 6,835 13 8 11,000 6,835 13 10
Global Crossing 3,506 2,179 4 0 3506 2,179 4 0
Impsat 8,800 5,468 25 15 8800 5,468 25 15
Intelig 15,000 9,321 123 0 15000 9,321 123 10
Latin American Nautilus 5,400 3,356 3 0 5,400 3,356 3 0
Marcatel 2,000 1,243 14 5 2,000 1,243 14 5
Silica Networks 3,300 2,051 7 0 3300 2,051 7 0
Telemar Norte Leste 33,000 20,506 167 76 33,000 20,506 167 76
Europe
4¢cE - . 45 - - - 45 0
Belgacom 15,300 9,507 13 6 16,500 10,253 15 6
BT Ignite 57,000 35,420 33 0 48,000 29,827 33 0
Cable & Wireless 7,500 4,661 29 3 7,500 4,661 29 3
CECOM 2,500 1,554 9 0 3500 2,175 1 0
COoLT 20,000 12,428 57 32 20,000 12,428 58 32
Crisscross Communications 8,666 5,385 30 5 8,666 5,385 30 5
eTel 4,500 2,796 10 8 5000 3,107 10 8
Fibernet 13,400 8,327 51 2 - - 51 2
Finnet International 18,500 11,496 20 13 18,500 11,496 20 13
France Telecom 20,000 12,428 40 4 23,000 14,292 40 4
Global Crossing 24,986 15,526 33 7 24986 15,526 33 7
GlobalConnect 2,100 1,305 5 5 2,100 1,305 5 5
Golden Telecom - - 3 1 B - 4 2
Interoute 14,500 9,010 46 9 14,500 9,010 46 12
KPN 8,000 497 24 1 8000 4971 24 1
LambdaNet Communications 22,000 13,671 106 13 22,000 13,671 110 14
LDCOM Networks 11,000 6,835 26 26 12000 7,457 33 33
Level 3 6,000 3,728 16 9 6,000 3728 16 9
LinxTelecom 1,200 746 3 0 10,000 6,214 16 0
Memorex Telex Communications 3,000 1,864 15 0 3,000 1,864 15 0
Metromedia Fiber Network - - 10 10 - - 10 10
MClI 19,159 11,905 75 44 19,159 11,905 75 44
Rostelecom - - 53 0 - - 57 0
Song Networks - - 47 22 - - 47 22
T-Systems International - - 38 8 - - 46 9
TDC 9,500 5,903 21 0 9500 5,903 21 0
Telecom ltalia 9,100 5,655 10 0 12000 7,457 13 5
Telekom Austria - - i) 0 - - 18 0
Telenor Global Services 5,000 3,107 7 1 5,000 3,107 7 1
TeliaSonera 22,000 13,671 39 4 35398 13,671 39 4
Tiscali International Network 14,000 8,700 47 7 14,000 8,700 47 7
TransTelecom 45,000 27,963 158 0 46,000 28,584 158 0
Tyco Telecommunications - - 7 0 5,764 3,582 8 0
Utfors 3,500 2,175 6 6 3500 2,175 7 6
Verizon Europe 5910 3,672 8 0 5910 3,672 8 0
Versatel 4,000 2,486 49 45 - - 49 45
Viatel 7,000 4,350 19 0 7,000 4,350 19 0

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. Eumpean systems include only cross-border European networks

~ Source: TeiaGaographvrasearch IntematranalBandmdﬂ:m . . A , @PnMatnca, Ine. 2003

© PRIMETRICA, INC. 2003 TELEGEOGRAPHY 2004 249




BANDWIDTH

250 TELEGEOGRAPHY 2003 © PRIMETRICA, INC. 2003



Internet
Backbones



INTERNET BACKBONES

252 TELEGEOGRAPHY 2004 © PRIMETRICA, INC. 2003



INTERNET BACKBONES

International Internet Backbones

The statistics and analysis presented on the following pages are excerpted from Global
Internet Geography 2004 published in August 2003.

Internet traffic growth rates have been the subject of considerable speculation before,
during, and after the dotcom boom. One common tenet of early Internet apocrypha
stipulated that traffic was doubling every 100 days. Conversely, in the aftermath of the
telecom sector implosion, conventional wisdom held that Internet traffic was increasing
far more slowly than previously believed. In Global Internet Geography 2004
TeleGeography assembled exclusive international Internet traffic and bandwidth data
that uncover the state of the market and provide insights into its future.

Supply

Despite the lingering malaise in the telecom sector, global Internet backbones evolved
at a rapid pace during 2003. The international Internet capacity growth rate reaccel-
erated, increasing 74 percent for 2003, up from just 38 percent in 2002. The renewed
growth came as a result of rapid network deployments in all regions. Asia led the way,
growing 114 percent, while Latin America’s capacity grew 105 percent (see Figure 1.
International Internet Bandwidth Growth by Region, 2000-2003). Even the more
mature Internet market of Europe grew faster in 2003 than in the previous year.
Europe, which accounts for 78 percent of the world’s cross-border bandwidth, experi-
enced an international capacity increase of 67 percent, an increase over the 33 per-
cent growth rate recorded in 2002.

Figure 1. International Internet Bandwidth Growth by Region, 2000-2003
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Source: TeleGeography research, Giobal Internet Geography 2004 © PriMetrica, Inc. 2003
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Figure 2. Transoceanic Internet Traffic and Capacity, 2003-2006
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Trans-Atlantic  Internet Bandwidth (Gbps) 388 648 1,082 1,806
Peak Internet Traffic (Gbps) 100 167 279 466
Average Internet Traffic (Gbps) 70 117 195 326
Trans-Pacific Internet Bandwidth (Gbps) 92 153 256 427
Peak Internet Traffic (Gbps) 28 47 78 130
Average Internet Traffic (Gbps) 20 33 56 93

Notes: Traffic pru;ectrons beyond 2003 assume 67 percent annual average traffic growth and constant peak-to-average traffic ratios. Internet
capacity estimates assume 67 percent annual growth.

Source: TeleGeography research, Global Internet Geography 2004 . . 0 PnMetnca, Enc. 2003

Traffic

TeleGeography’s first systematic research on Internet traffic suggests that growth rates
are in fact remarkably robust—at least on international routes. Based on data from
the first quarter of 2003, international Internet traffic is growing at an annual rate of
67 percent. While this growth rate is lower than some may have predicted, interna-
tional Internet traffic would double every 16 months if the first-quarter trend contin-
ues. Furthermore, the results of the research show that traffic is growing as fast as the
underlying IP capacity—indicating a rational approach to bandwidth deployment by
network operators. As a result, TeleGeography predicts that trans-Atlantic Internet
bandwidth will increase to over 1 Tbps by 2005 to keep pace with traffic growth (see
Figure 2. Transoceanic Internet Traffic and Capacity, 2003-2006).

Pricing

Transit pricing is rarely transparent. Even list prices—which can exceed market prices
by a factor of three—are in short supply. Based on anonymous survey research,
TeleGeography has collected wholesale IP transit prices for access to major backbones.
Not surprisingly, the price of IP transit has fallen significantly in recent years.
TeleGeography research reveals that, in the second quarter of 2003, the median price
of IP transit in London continued to fall, declining to $100 per Mbps for a 155 Mbps
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Figure 3. Median STM-1 IP Transit Prices in London, 2000-2003
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Source: TeleGeography research and Band-X Ltd., Global Internet Geography 2004 © PriMetrica, Inc. 2003

commitment (see Figure 3. Median STM-1 IP Transit Prices in London, 2000-2003).
The U.S., however, has the lowest and most uniform prices for IP transit. Unlike in
Europe, where prices still vary among cities, transit prices tend to exhibit parity across
major U.S. cities. Prices in developing transit markets in Asia have much further to
drop before reaching levels similar to Europe and the U.S.

Our comparison of pricing strategies casts doubt on a common theory on the effect of
bankruptcy in the market. There is little evidence, thus far, to support the widespread
belief that carriers coming out of Chapter 11 bankruptcy are using their reduced debt
levels to price services more aggressively than rival carriers. Companies that have
emerged from bankruptcy are rarely the lowest-priced provider in the markets sur-
veyed by TeleGeography. Often, companies that are on the edge of bankruptcy are the
ones charging the lowest transit prices.

Making a Comeback

After the slow pace of growth in 2002, the supply of International Internet bandwidth
resumed rapid growth during 2003. But will this rate of growth continue? In theory,
international Internet traffic on current networks could double before users see a seri-
ous degradation in network performance.

Will providers let deployments slip while traffic catches up to capacity? Probably not.
However, if consolidation continues, some providers may withdraw IP transit services
from certain regions or cities, while other providers may exit the transit business alto-
gether. Narrowing the field a bit further could have a stabilizing impact on prices. So
far, this has not happened.
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Figure 4. Interregional Internet Bandwidth, 2003
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Figure 5. Map of Major Interregional Internet Routes, 2003

penhagen
O Hamburg
Q Hannover

Internet Bandwidth (Gbps)
100 5p 0 5

Notes: Map includes interregional Internet routes with at least 2 5 Gbps of aggregate capacity. F igures represent lntamet bandwidth connected across inter-
national borders to each Consolidated Metropahtan Statistical Area or equivalent. Domestic routes are otmttem Data as fmid-2003. ‘

' aurce* TeleGeography tesearch, Global Internet. Qeogmphym

256 TELEGEOGRAPHY 2004 © PRIMETRICA, INC. 2003



INTERNET BACKBONES

Zirich

Madrid ' " : . a . Aggregate international
® ' * Internet capacity (Gbps)

500

&)

© PRIMETRICA, INC. 2003 TELEGEOGRAPHY 2004 257




INTERNET BACKBONES

San Francisco

-

S

E

o
.

-

.
S
e
.
L
S
S

o

N

k
-
e

. 4

dth
dth
ity (Gbps)

0

| bandw
| bandwi

iona

Figure 7. Major International Internet Routes in Asia, 2003
Aggregate international
Internet capaci

Interregiona
Intrareg

© PRIMETRICA, INC. 2003

TELEGEOGRAPHY 2004

258



.

259

INTERNET BACKBONES

in America, 2003

Lat

=

| Internet Routes

iona

Internat

. Major

8

igure

F

-

S
,w@&&%ﬁ

o

A
e

.

o
-
e

.

]

e

o

.
-
.
.

L

S

internationa
ity (Gbps)

Aggregate

Internet capac

Buenos Aires

ted A

TELEGEOGRAPHY 2004

© PRIMETRICA, INC. 2003




INTERNET BACKBONES

Figure 9. Major International Internet Routes in Africa, 2003
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National Telecommunications Indicators (A-L)

:

Population Main Lines Main Lines - )

GDP 2002 2002 Main Lines Lines Per Cellular Users & Cell Users & Cell Users
Countries (USS$ billions) (millions) 2002 (thous.) 100 people 2002 (thous.) 2002 (thous.)  per 100 people
Albania 4.7 32 220.0 6.9 851 1,07 34 -
Angola 1.4 13.9 85.0 0.6 130 215 2 |
Argentina 102.2 379 8,009.4 211 6,500 14,509 38 ‘
Armenia 2.4 3.1 542.8 17.7 72 615 20
Australia 410.6 19.6 10,590.0 54.1 12,579 23,169 118
Austria 203.0 8.1 3,988.0 49.0 6,600 10,588 130
Azerbaijan 6.1 8.2 989.2 12.1 836 1,825 22
Bahrain 79 0.7 175.4 26.1 389 564 84
Barbados 28 0.3 n.a. n.a. n.a. n.a. n.a.
Belarus 14.3 9.9 2,967.2 29.9 465 3,432 35
Belgium 247.6 10.3 5,132.4 49.7 8,136 13,268 129
Bolivia 11 8.7 563.9 6.5 873 1,437 17
Botswana (a) 5.2 1.7 n.a. n.a. 415 n.a. n.a.
Brazil 452.4 1745 38,810.0 22.2 34,881 73,691 42
Bulgaria 15.6 19 29220 371 n.a. n.a. n.a.
Canada 1151 314 19,962.1 63.5 11,849 31,811 101
Cayman Islands n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Chile 64.2 15.6 3,467.0 22.3 6,446 9913 64
China 1,237.1 1,281.0 214,420.0 16.7 206,620 421,040 33
Costa Rica 16.9 39 478.9 121 460 939 24
Cuba n.a. 1.3 n.a. n.a. 18 n.a. n.a.
Cyprus 9.1 0.8 427.4 55.9 418 845 110
Czech Republic 69.6 10.2 2,444.2 239 8,610 11,054 108
Denmark 1748 5.4 3,739.2 69.6 4,478 8,217 153
Dominican Republic 21.3 8.6 582.6 6.7 1,701 2,283 26
Egypt 89.8 66.4 7,430.0 1.2 4,495 11,925 18
Estonia 6.4 14 475.0 35.0 881 1,356 100
Finland 130.8 5.2 2,850.0 54.8 4,400 7,250 139
France 1,409.6 59.4 33,994.4 57.2 38,585 72,580 122
Georgia 33 5.2 648.5 125 504 1,152 22
Germany 1,976.2 82.5 53,720.0 65.1 60,043 113,763 138
Ghana 6.0 20.1 2743 14 449 724 4
Greece 132.8 10.6 n.a. n.a. 9,239 n.a. n.a.
Guatemala 233 12.0 846.0 7.1 1,577 2,423 20
Hong Kong (a) 161.5 6.8 3,271.9 48.4 6,396 9,674 143
Hungary 65.8 10.2 3,666.4 36.1 6,562 10,228 101
India (a) (b) 515.0 1,048.3 41,215.3 39 12,688 53,903 5
Indonesia 1729 2117 7,750.0 3 11,700 19,450 9
Iran 107.5 65.5 5,090.4 78 2,187 1,271 11
Ireland (a) (b) 119.9 39 1,975.0 50.9 2,969 4,944 127
Israel 110.4 6.5 3,100.0 477 6,334 9,434 145
Italy 1,180.9 57.9 27,452.0 474 52,316 79,768 138
Jamaica 8.0 26 450.0 17.2 1,400 1,850 il
Japan (a) 3,978.8 1271 71,149.0 56.0 81,118 152,267 120
Jordan 9.3 5.2 674.5 13.0 1,220 1,894 37
Kazakhstan 24.2 14.8 2,081.9 14.1 828 2910 20
| Korea, Rep. 476.7 476 18,600.2 39.0 32,342 50,942 107
| Kuwait 328 2.1 4819 229 1,221 1,709 81
| Kyrgyzstan 16 5.0 394.8 19 53 448 9
Latvia 8.4, 23 701.2 30.0 917 1,618 69
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REFERENCE

International Telephone Traffic (A-L)

Outgoing Minutes (millions) Incoming Minutes (millions) Traffic Balance
001 2002 % Change 2001 2002 % Change 2001 2002 Countries
65.4 62.0 -5.2% 317.0 400.8 26.4% 251.6 3388 Albania
32.8 343 4.3% 52.2 63.9 22.4% 193 29.6 Angola
455.9 426.7 -6.4% n.a. n.a. n.a. n.a. n.a. Argentina
346 36.2 45% n.a. 58.3 n.a. n.a. 221 Armenia
3,030.0 3,078.0 1.6% n.a. n.a. n.a. n.a. n.a. Australia
1,480.0 1,603.0 8.3% n.a. n.a. n.a. n.a. n.a. Austria
296 325 9.7% n.a. n.a. n.a. n.a. n.a. Azerbaijan
109.2 1071 -1.9% 182.6 n.a. n.a. 734 n.a. Bahrain
316 442 17.6% n.a. 78.8 n.a. n.a. 346 Barbados
209.9 240.6 14.6% n.a. n.a. n.a. n.a. n.a. Belarus
2,155.0 2,365.4 9.8% n.a. n.a. n.a. n.a. n.a. Belgium
319 39.1 22.6% n.a. n.a. n.a. n.a. n.a. Bolivia
59.0 63.7 8.0% 41.2 45.7 10.9% (17.8) (18.0) Botswana (a)
7722 806.0 4.4% n.a. n.a. n.a. n.a. n.a. Brazil
125.0 136.0 8.8% 220.0 213.0 -3.2% 95.0 770 Bulgaria
7,915.0 8,183.0 3.4% n.a. n.a. n.a. n.a. n.a. Canada
40.6 34.7 -14.5% n.a. 37.0 n.a. n.a. 23 Cayman Islands
281.2 2943 4.7% n.a. n.a. n.a. n.a. n.a. Chile
2,040.0 2,240.0 9.8% 4,270.0 n.a. n.a. 2,230.0 n.a. China
131.4 129.4 -1.6% 165.5 158.5 -4.2% 34.1 29.1 Costa Rica
224 19.2 -14.5% 258.0 282.9 9.7% 2355 263.7 Cuba
220.2 253.6 15.2% 166.7 163.7 -1.8% (53.5) (89.9) Cyprus
4244 475.0 11.9% n.a. 580.0 n.a. n.a. 105.0 Czech Republic
995.0 1,050.0 5.5% n.a. n.a. n.a. n.a. n.a. Denmark
2214 2226 -2.1% 1,714.6 n.a. n.a. 1,487.2 n.a. Dominican Republic
1923 198.4 3.2% n.a. 938.3 n.a. n.a. 739.9 Egypt
93.2 103.2 10.7% 91.9 n.a. n.a. (1.3) n.a. Estonia
485.0 490.0 1.0% n.a. n.a. n.a. n.a. n.a. Finland
7,605.0 8,170.0 1.4% n.a. n.a. n.a. n.a. n.a. France
105.0 114.4 9.0% n.a. n.a. n.a. n.a. n.a. Georgia
10,3200  10,620.0 2.9% n.a. n.a. n.a. n.a. n.a Germany
46.7 58.3 24.7% 139.3 153.0 9.9% 925 Ghana
887.0 998.0 12.5% 891.0 n.a. n.a. 40 n.a Greece
156.2 145.9 -6.6% 536.8 817.7 52.3% 380.6 Guatemala
3,487.3 3,981.1 14.2% 1,942.3  1,745.3 -10.1% (1,545.0) Hong Kong (a)
326.8 321.0 0.1% n.a. n.a. n.a. n.a. .a. Hungary
586.4 660.0 12.5% 2,533.6 n.a. n.a. 1,947.2 India (a) (b)
316.2 289.4 -8.5% 365.9 429.4 17.4% 49.7 Indonesia
179.1 17.2 -4.4% 1731 118.8 -31.4% (6.0) Iran
1,385.0 1,395.0 0.7% n.a. n.a. n.a. n.a. Ireland (a) (b)
1,120.0 1,193.7 6.6% 728.0 814.1 11.8% (392.0) Israel
5,140.0 5,840.0 13.6% n.a. n.a. n.a. n.a. Italy
95.6 56.3 -41.1% 413.8 349.6 -15.5% 318.2 Jamaica
2,575.4 2,638.5 2.5% n.a. n.a. n.a. n.a. .a. Japan (a)
185.3 198.4 1.1% 217.0 236.0 8.8% 317 i Jordan
1186 131.6 11.0% 206.9 260.2 25.8% 88.4 Kazakhstan
1,120.0 1,041.8 -1.0% n.a. 928.0 n.a. n.a. Korea, Rep.
166.6 189.8 14.0% n.a. n.a. n.a. n.a. .a. Kuwait
235 18.3 -22.3% 42.3 445 5.3% i J Kyrgyzstan
64.7 63.0 -26% 105.3 1106 1 ; Latvia
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REFERENCE

National Telecommunications Indicators (L-Z)

Population Main Lines Main Lines
GDP 2002 2002 Main Lines Lines Per Cellular Users & Cell Users & Cell Users
Countries (US$ billions) (millions) 2002 (thous.) 100 people 2002 (thous.) 2002 (thous.)  per 100 people
Luxembourg 20.1 ; n.a. n.a. 473 n.a.
Macau 6.2 ! 153.3 34.6 276 429
Macedonia .a. 4 26.4 1:3 n.a. n.a.
4,669.9 19.2 9,241 13911
1 k 207.3 52.2 277 484
Mauritius 1 ; 3272 21.0 350 677
Mexico 3 ; 14,9416 14.8 25,928 40,870
Moldova I A n.a. n.a. n.a. n.a.
Namibia ; ; 1214 6.7 150 M
Netherlands : : 10,000.0 X 12,100 22,100
New Zealand (a) : : 1,719.0 : 2,436 4,155
171.6 : 240 412
702.0 ! 1,633 2,335
3,325.0 ; 3,842 1,167
: : 227.6 ; 465 693
Pakistan (a) (b) ) ; 3,655.0 ; 1,239 4,894
Palestinian Territory ! : 298.5 ; 320 619
Paraguay 3 ; 273.2 I 1,667 1,940
Peru ; 1,766.1 ; 2,306 4,072
Philippines (a) ! i 3,310.9 ; 15,201 18,512
Portugal ; i 4,361.0 : 8,529 12,890
Qatar " i 176.5 : 267 443
Russia (b) ; 5 35,500.0 ! 17,668 53,168
| Saudi Arabia : ; 1,719.4 ! 5,008 6,727
| Serbia and Montenegro L i 2,017.1 ; 2,750 4,768
Singapore (a) ] : 1,927.2 ; 3313 5,240
Slovak Republic i ; 1,118.5 ; 2,923 4,042
South Africa (a) . § 4,002.2 ; 13814 17,816
Spain (d) ! ; 18,705.6 g 33,475 52,181
Swaziland (a) ; ! 35.1 k 63 98
Sweden ) ; 6,579.0 § 7,949 14,528
5,335.0 § 5,734 11,069
2,099.3 2,499
| .a. .a. 9,174.8 .a. 33,080
| Tajikistan (b) : ; 237.6 | 251
Thailand ; ] 6,499.8 ] 22,617
Trinidad and Tobago (a) I ; 209.3 i 571
18,914.9 23,374 42,289
n.a. .a. n.a. n.a.
~ ; n.a. .a. n.a. n.a.
United Arab Emirates A 672.3 k 2,428 3,100
United Kingdom (a) 29,4114 I 49,921 79,332
United States 10,416.8 159,735.2 i 140,767
Uzbekistan 9.7 i 1,670.0 d 187
| Yemen 10.4 542.2 ! an
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REFERENCE

International Telephone Traffic (L-2)

Outgoing Minutes (millions)

3946
156.5
66.3
845.0
456

2
4140
152.7

64.7
982.0

43.8

o n
4.9%
-2.4%
-2.4%
16.2%
-4.0%

Incoming Minutes (millions)

2001

2002

o

n.a.
119
197.2
810.0

65.5

n.a.
114.0
192.5

1,050.0
65.6

n
n.a.
1.9%
-2.4%
29.6%
0.1%

Traffic Balance
2001 2002

Countries

n.a. ~n.a.
(44.6) (38.7)
131.0 127.8
(35.0) 68.0
19.9 218

Luxembourg
Macau
Macedonia
Malaysia (a)
Malta

35.6
2,037.9
523
64.8
3,300.0

371
1,996.9
65.8
60.6
3,525.0

4.2%
-2.0%
259%
-6.5%

6.8%

56.2
5,347.5
161.8
46.2
n.a.

64.0
5,836.9
191.4
521
n.a.

13.9%
9.2%
18.2%
12.9%
n.a.

206 269
3,309.6 3,840.0
109.6 125.6
(18.7) (8.5)
n.a. n.a.

Mauritius
Mexico
Moldova
Namibia
Netherlands

965.0
50.0
60.7

796.0

159.3

984.0
440
86.9

871.4

165.8

2.0%
-12.0%
43.1%
9.5%
4.1%

n.a.
n.a.
238.0
n.a.
108.0

n.a.
n.a.
n.a.
n.a.
n.a.

n.a.
n.a.
n.a.
n.a.
n.a

n.a.
n.a.
n.a.
n.a.
n.a.

New Zealand (a)
Nicaragua
Nigeria

Norway

Oman (b)

1100
453
35.3

121

449.0

1283
40.9
28.4

141.9

461.0

16.7%
-9.5%
-19.5%
25.9%
2.7%

1,165.1
47.9
758

792.1

3,597.0

1,530.4
n.a.
7.4
1,090.7
3,939.2

n.a

1,402.1
n.a.
430
948.8
3,478.2

Pakistan (a) (b)

Palestinian Territory

Paraguay

Peru
Philippines (a)

942.0
171.6
1,081.6
1,516.6
2755

970.0
2335
1,219.2
1,916.3
284.2

3.0%
36.1%
12.7%
26.4%

3.1%

n.a.
1135
869.3
705.5
582.2

n.a.
134.6
1,005.4
815.2
587.1

n.a.
(98.9)
(213.8)
(1,101.1)
302.9

Portugal

Qatar

Russia (b)

Saudi Arabia

Serbia and Montenegro

1,870.7
176.3
510.7

4,275.0

26.3

1,965.0
194.0
567.2

4,740.0

233

5.0%
10.1%
1M1.1%
10.9%

-11.4%

n.a.
n.a.
736.0
n.a.
n.a.

n.a.
n.a.
811.8
n.a.
18.3

n.a.
n.a.
2446
n.a.
(5.0)

Singapore (a)
Slovak Republic
South Africa (a)

Spain (d)

Swaziland (a)

1,710.0
3,230.0
150.0
1,522.2
8.6

1,755.0
3,495.0
179.8
2,154.0
10.0

26%
8.2%
19.9%
41.5%
16.9%

n.a.
n.a.
325.8
n.a.
n.a

n.a.
n.a.
n.a.
n.a.
n.a

n.a.
n.a.
n.a.
n.a.
n.a

Sweden
Switzerland
Syria
Taiwan
Tajikistan (b)

377.1
80.9
675.0
19.3
388.0

4191
80.2
650.0
24.1
405.0

11.0%
-0.8%
-3.7%
25.0%

4.4%

555.0
189.2
1,100.0
n.a.
n.a.

305.0
276.6
1,100.0
n.a.
n.a.

(114.1)

196.4

450.0

n.a. n.a.
n.a. n.a.

Thailand

Trinidad and Tobago (a)
Turkey

Turkmenistan (b)
Ukraine

1,395.9
13,941.2
38,821.9

58.3
431

1,893.6
14,545.4

35.7%
4.3%
3.9%
4.3%

n.a.
7,664.8
13,400.0
n.a.

n.a.

n.a.
9,569.6
14,2498
n.a.
186.9
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n.a. n.a.
(6,276.4) (4,975.8)
(25,421.9) (26,087.4)
n.a. n.a.

n.a. 143.0

United Arab Emirates
United Kingdom (a)
United States
Uzbekistan

Yemen
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REFERENCE

International Dialing Codes, by Country

Afghanistan .............. 93
Albania ... c.nviveaies 355
TIRAREN & o RNt o 4
Algernia . .. .ionvnssine i 213
AIJITSE il sittital 21
American Samoa ........ 684
ANHOITR 7.1t viietoitsanins o 376
ANGOTE o e lessnimains as 244
LBNan S e s 2
Anguilla .............. 1-264
Antigua & Barbuda ... .. 1-268
Argentina................ 54
Buenos Aires .......... 1
ATMONIR v co s 374
YErovan .aou s« e 1
e e SN 297
Ascensionlsland ........ 247
Australin . o e s 61
Melbourne ... .acs s 3
SYARBY et s 4z i 2
Australian Territories . . . . . 672
AU v e o, Gomma 43
VIBRNA! i os watiswsi 1
Azerbaijan ............. 994
Bkl oL Ei M 12
Bahamas ............. 1-242
Bahiginc2oo0, ot oailiand 973
Bangladesh ............. 880
Dligich = e A oo S0 L | 2
Barhados ...« .- .:; 1-246
Belarus ................ 375
VRS S s oo 172
Belgiami s srdise o aomng 32
Bussels! soudes ol 2
BOlZO e e e 501
Balmiopan ... .eis e 8
BARIN < ccnivme s s aloy 229
Bermuda .............. 1-441
Bhutan -, .vivonnanmis s 975
BORVIR . ool o D S ont 591
K o R et 2
Bosnia-Herzegovina . .. . . . 387
SArBIEVD. = weiavs + s wnih 33
Botswana .............. 267
BERZIl i e e 55
Brasfia® 2t e e 61
Rio de Janeiro ........ 21
StoiRaulon i s b
British Indian
OceanTerr. ............ 246

British Virgin Islands . ..1-284

Brunel o e v 673
Bandar Seri Begawan .. .2
Bulgana .. ..o - 359
115117 R e WU L 2
BurkinaFaso ............ 226
Buranod s e ek s 257
Cambodia .............. 855
CAMBIOON «.iisr v iisav5 005 237
Canada ot s ] et 1
Montreal ......... 514/450
e R e 613
TOTORIY" 55 s emnis s 416/647
Vancouver ....... 604/778
CapeVerde ............. 238
Caymanlslands ........ 1-345
Central African Republic . .236
Bangui e Aol 61
L P e ey e 235
Chile ...l s a5 o 56
S TET: e e 2
China, People’s Republic of 86
Belfing silueatiash v 10
Guangzhou ........... 20
Shanghai ............. 21
Colombifl & vioce srd o dis =0 it 57
Bogotai- Smniman lons: 1
Cocos Islands; Norfolk &
Christmas Islands . . .. ... 672
COMOTDS:: : ;- vimiaoriane s 5 269
Congo, Dem. Rep. of ...... 243
KINSNASE) vic:onansion s s sises 12
Congo, Republicof ....... 242
Brazzaville ...... 81/82/83
Cook Islands ............ 682
CostalBien . ... hvsr 506
Cote d'lvoire ............ 225
Croatia: . . ..o commmai s v 385
Zagreb i e o 1
T I o SO 53
Havana - 2s e siaress 7
CYPIUS ; o0. e v e 4 357
NICOSTE ovve s neiisn s 2
Czech Republic .......... 420
Prague’ wsaenscead il 2
317117 7 RPN e et 45
Djibouty . o oo sonnien 253
Dominica ............. 1-767
Dominican Republic .. ..1-809
Easthimor i ol i 670

268 TELEGEOGRAPHY 2004

ECuador . ... .. oonsutyiis 593
QU0 = e e e 2
Egyptioret o teb e e 20
R S e 2
ElSalvaaor --.c..00 v 503
Equatorial Guinea ........ 240
T I o o RS 291
ESIONIA ai i 372
AR et o e it 2
Ethiopia -, oo iomvnaians 251
Addis Ababa .......... 1
Falkland Islands ......... 500
Faroe Islands ........... 298
B e 18 e 679
Foland oot s 358
Helsinkle ot ol 9
FEBNCE o, o e et s o 33
PAMNS scivesimmibmnn B 1
Marseille ........... 491
French Antilles .......... 596
French Guiana........... 594
French Polynesia ........ 689
GRIONL ... o iie i s 241
GaMBIR Ly . st mtios o 220
Georgia ................ 995
(TDIISIE. cambnnamussss 32
Germany ................ 49
Bathn oot vanaas s 30
B Vel les Tarruby 228
FRAnRIUI s ves e 69
MUNICHL s Y. ass 89
BRBNA iy v sivvsnma e 233
RELTH) =ttt ai ity 21
Gibraltar . ..oemusin <o 350
BROB0E. .i. .o v tms < wns 30
AERSI = e o 1
Greenland .............. 299
Grenada .............. 1-473
Guadeloupe ............. 590
Guam................. 1-671
Guatemala .............. 502
GUinesl ot o oot Sk 224
Guinea-Bissau .......... 245
GUYANE o< oo r ot inman ol 592
Georgetown ........... 2
HAI0! v s e e 509
HOnAUTaR . oiisv oo et 504
HongKong .............. 852
Hangary' 2ot r e s 36
BUUANBSE .o s ikesthls 1

lceland .......cocncnans 354
INGEBY s e e e o o 91
IMUMETRT btz v senrate s 22
Paleutial. soonassans s 33
New Delhi ........... 1"
INdONBSIB. «visicwriiaionen s s 62
JARAPER oo e 21
Inmarsat
SPECHALL o e e 870
East Atlantic ......... 871
Paeificr - vioervasomg ¢ 872
13 1 1T L SR I OB Bt 873
West Atlantic ........ 874
International Freephone . .800
1] Pt e 98
Telran wanls o ba e o 21
R R i 964
Baghdad' ... ... i 1
feelant .. e o 353
(305133 1] R e cm S G 1
Israsl . 0, o e 972
Jerusalem ............ 2
HBIAVIVE o oo ol 3
|71 T e e 39
21014 S e A 06
IMIAN o s 5 s 02
JAmAICa . .oinn i 1-876
JBPANL. L s s 81
OSaREC. i B o 6
TOKYOS Soursmmanson vans 3
JOFAAN <o i eiocsisionisis b 962
AT, o seisilstss o siats it 6
Kazakhstan ............... 7
AINAY ool 3272
KOnYd . - oo mitimiatine 254
NBIEBBIL S e s e e, ol 2
Kirthati'. o5 comvnenin s o 686
Korea, Dem. Rep. of ...... 850
Pyongyang ............ 2
Korea, Republicof ........ 82
BT e s 2
KUWEIE e L S e 965
Kyrgyzstan ..o en s 996
BiShkek /oo ziaicsila o & 312
EBOS) sl e sialy 3l ae 856
ROIVIR . e et o tarisre i o 3N
feleanon .. ooitien o 961
BBl e Al 1
LasOtho! ..« cunivamss < 266
41T 171 (et e 231
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BB . RS el 218
Tetpelist e s 21
Liechtenstein ........... 423
Lithuanis: ..oy v 370
MURIBST coviistorr ol g rE i 2
Luxembourg ............ 352
Macau ................. 853
Macedonia ............. 389
Skopje «.vveineieenend 91
Madagascar ............ 261
Malawi ................ 265
Malaysia .....oohae sl 60
Kuala Lumpur .......... 3
Malldives .......uvimun, ) 960
Ml n s e 223
Malta .o oot 356
Marshall Islands ........ 692
Martinique .. ............ 596
Mauritania.............. 222
Mauritius ............... 230
Mayotta .. -.ovoeesnassn 269
MOXICO. .....ivwioein oo in oo s 52
Guadalajara .......... 33
Mexico City .......... 55
Monterrey ............ 81
Micronesia ............. 691
MOV ..o e i v 373
CISINAUL o 7 ums o ke 4
MONRCO v s 377
Mongolia ... i e 976
Ulaanbaatar ........... 1
Montserrat ............ 1-664
Morocco ............... 212
Casablaneca .: ... couvess 2
Babat .oun i vovas it 7
Mozambique ............ 258
Maputo; .l aem s e i}
Myanmar ................ 95
Namibia ................ 264
Windhoek ............ 61
NBII S o et i s S e B 674
Nepal o7 o o 977
Kathmandu ............ 1
Netherlands ............. Kil
Amsterdam ........... 20
Netherlands Antilles . .... 599
New Caledonia .......... 687
New Zealand ............ 64
Auckland ..o a i 9
Wellington ............ 4
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Nicaragua .............. 505
MBNAEGUA. - oaslapis s i 2
1 [T L] AR U SO 227
NIGEDIA . vz iadse 234
RGOS S < 2t ]
NIUB. - .« et uiyeecaisiare o 683
Northern Marianas .. ... 1-670
SAIDAN ieelsintcanle i ass 322
Norway ................. 47
IO E e e 22/23
T L e e e e o 968
Palagtan, < ot 92
Islamabad ........... 51
Palestinian Territory ..... 970
Palan i .o e e 680
PABRREVE' . ooconsomivnn s i 507
Papua New Guinea ...... 675
Paraguay .. - 5i et 595
ASUNCION oo storsire o s 4 21
| R R i S 51
LIMB | oianiasios iin o s 14
Philippines .............. 63
ManiB oo ss s e 2
Poland .................. 48
WBISAW siaiins sy v 22
Porfugallte =804, et 351
[aShom Sy e 21
PuertoRico ........... 1-787
LF T R e S e 974
Réunion Island .......... 262
Romania................. 40
Bueharest . .oe s smms 1
HUSSIa o) 0y, [ = S 7
MOSECOW Loiaieis v s ais 095
St. Petersburg ........ 812
Rwanda. ..o daos o s 250
St.Helena .............. 290
St. Kitts & Nevis ....... 1-869
Stlucia .. e 1-758
St. Pierre & Miquelon .. ..508
St. Vincent & the
Grenadines .......... 1-784
SanMarino ............. 378
Sao Tome and Principe . ..239
Saudi Arabia ............ 966
Ryl rodo. 2o e 1
| 221
Serbia & Montenegro ... .381
Bealgrade ... ocusies ~ 2o 11
Seychelles .............. 248

REFERENCE

Sierraleone ............ P27 N (117 ) [T/ e ) 688
SMPAPOID. . s .vvvicnnsis o« 4 65 Mganta s e 256
Slovak Republic . ........ an RAMPAlE] v o v e psimssione |
BratiSlava .. ..leuusls o oo 2 UKPRING. e oo 380
Slovenig: . bt o 386 : 57 Ve oo e 44
Liubljanal cuueaassniins s 1 United Arab Emirates . . ... N
Solomon Islands . ........ 677 Abu Dhabi ............ 2
Somalia . ....oovisaem 252 Dubai .o ieanine s 4
South Africa ............. 27 United Kingdom .......... 44
CapeTown ........... 21 Cardhif . 2920
Johannesburg......... 1 Glasgow' ... :.muccines 14
Proatoria . reiesdasaas s 12 London - - vuw . 207/208
SPAIN ;- vovivimen e 34 Manchester ......... 161
Madrd! Ls o it doas 91 United States ............. 1
Barcelona ............ 93 Chicago ...... 312/713/872
Srilankd ...coioninisnned 94 Houston ...... 713/281/832
Colombo s sicmivals = s as 1 Los Angeles ...... 213/323
SUBHR. oo 5o bt s 249 Miamite, o8 o8 o5l 305/786
Khartoum' ssomeemises 1 New York ..... 212/646/917
Suriname ............... 597 Washington . ......... 202
Swaziland .............. 268 U.S. Virgin Islands . . .. .. 1-340
SWRHAN . .5is v swiunyie s e il 46 Uruguay ................ 598
SOekNOIM " viveivieeeiees s 8 Montevideo ........... 2
Switzerland .............. 41 Uzbekistan.............. 998
BOt: o5 et aent ols s 31 Tashkant, .o s n
Geneva .............. 22 Nanuaty .- . cs e 678
ZUGCH. ool o bt 1 VaticanCity ............. 379
SYHIR - . Lo vc i i 963 Venezuela ............... 58
DAaMasCls <...ue.usws 1 Garaess’ <ot 212
At ey 689 VIOtam . ... susnsnnvaeis 84
AR 112 e S 886 Wallis & Futuna ......... 681
NapBi. aixwnmins i s :de 2 Western Samoa ......... 685
Tajikistan ............... 992 Yemol .. .. ovicnw i 967
Dushanbe ..c.voseie .o 31 SANAR s vavanss 1
TaNZRRIE ... ool s 255 P {177 P B R N 260
DarEs Salaam ..o .. 22 LRsSaka i ol o 1
Thailand................. 66 Zanzibar (Tanzania) ...... 255
Bangkok e ivs 2 Zimbabwe ............. 263
L0 RS et e B8 T 228 HAEBES oo cntoimnn o v o7 4
TokBIBY, coonenieine s 2in 690
TONGA " . Ll ok it ] 676
Trinidad & Tobago .. .. .. 1-868
OISR o e s e 216
TURIST o s i sk il
TOIKBY: .- oo v ciormmnism i 90
ANKEEA | i s o 312
Istanbul ......... 212, 216
Turkmenistan ........... 993
Ashkhabad ........... 12
Turks & Caicos ........ 1-649
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REFERENCE

World Dialing Codes

RUSSIA
7

AUSTRALIA
61

270 TELEGEOGRAPHY 2004

BRAZIL
55

<BOLIVIA
LS

PARAGUAY
595 -

URUG

ARGENTINA
» 54
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REFERENCE

GREENLAND
299

RUSSIA
7

W

MONGOLIA
976

KAZAKHSTAN
7
.

IRAN AFG’HANISTA’RI :
. . B s

PAKISTAN
kil g o

o A..&:

woewA ETHIOPIA
28 CENTRALAFRICAN HIOPIA"
cAMEROON  MEGUBLIC - 251

s a1 | 5 T i

_SOUTH
AFRICA
27
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REFERENCE

International Dialing Codes, by Number

1

212
213
216
218
220
o

223
224
225

227

230
231
232

234
235

237
238
239
240
M
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
251
258
260
261
262

264

272

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
il

297
298
299
30

3

R~

351
352
353
354
355
356
357
358
359

370
n
372
33
374
375
376
n
378
3719

g888

387
389

40
L]
420
a

E8EER

a1,
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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
508

CEEE X F

57

590
591
592
593
594
595

678

682

684
685
686
687

Poland

Germany
Falkland Islands
Belize
Guatemala

El Salvador
Honduras
Nicaragua
Costa Rica
Panama

St. Pierre & Miquelon
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

800
81

84

850
852
853
855
856

870
87N
872
873
874

90
91
92
93

95

961

-4

965

967

970
m
972
973
974
975
976
977
98

992

EERES
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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

2003



REFERENCE

North American Area Codes, by Number

201 New Jersey 330 Ohio 520 Arizona 713 Texas 1 863 Florida

202 Dist. of Columbia 334 Alabama 530 California 714 California 864  South Carolina
203 Connecticut 336 North Carolina 540 Virginia 715 Wisconsin 865 Tennessee
204 Manitoba 337 Louisiana 541 Oregon 716 New York 867 Northwest
205 Alabama 339 Massachusetts 551 New Jersey 717  Pennsylvania Territories/Yukon
206 Washington 340 U.S. Virgin Is. 559 California 718 New York 868 Trinidad & Tobago
207 Maine 345 Cayman Islands 561 Florida 719 Colorado - 869 St Kitts & Nevis
208 Idaho 347 New York 562 California 720 Colorado 870 Arkansas

209 California 351 Massachusetts 563 lowa 724 Pennsylvania 876 Jamaica

210 Texas 352 Florida 567 Ohio 721  Florida 877 Toll-free serv.
212 New York 360 Washington 570 Pennsylvania 731  Tennessee 878 Pennsylvania
213 California 361 Texas 571 Virginia 732 New Jersey 880 Toll-free serv.
214  Texas 386 Florida 573 Missouri 734  Michigan 881 Toll-free serv.
215 Pennsylvania 401 Rhode Island 574 Indiana 740 Ohio 882 Toll-free serv.
216 Ohio 402 Nebraska 580 Oklahoma 754  Florida 888 Toll-free serv.
217  lllinois 403 Alberta 585 New York 757 Virginia 900 Info. Servs.
218 Minnesota 404 Georgia 586 Michigan 758 St Lucia 901 Tennessee
219 Indiana 405 Oklahoma 601 Mississippi 760 California 902 Nova Scotia &
224 |llinois 406 Montana 602 Arizona 763 Minnesota Prince Edward Is.
225 Louisiana 407 Florida 603 New Hampshire 765 |Indiana 903 Texas

228 Mississippi 408 California 604 British Columbia 767 Dominica 904 Florida

229 Georgia 409 Texas 605 South Dakota 7710 Georgia 905 Ontario

231 Michigan 410 Maryland 606 Kentucky 772 Florida 906 Michigan

234 Ohio 411 Directory Assist. 607 New York 7713 lllinois 907 Alaska

239 Florida 412 Pennsylvania 608 Wisconsin 774  Massachusetts 908 New Jersey
240 Maryland 413 Massachusetts 609 New Jersey 775 Nevada 909 California

242 Bahamas 414  Wisconsin 610 Pennsylvania 778 British Colombia 910 North Carolina
246 Barbados 415 California 611 Repair Service 780 Alberta 911  Emergency Servs.
248 Michigan 416 Ontario 612 Minnesota 781  Massachusetts 912 Georgia

250 British Columbia 417 Missouri 613 Ontario 784 St Vincent & 913 Kansas

251 Alabama 418 Quebec 614 Ohio Grenadines 914  New York

252 North Carolina 419 Ohio 615 Tennessee 785 Kansas 915 Texas

253 Washington 423 Tennessee 616 Michigan 786 Florida 916 California

254 Texas 425 Washington 617 Massachusetts 787 Puerto Rico 917 New York

256 Alabama 430 Texas 618 lllinois 800 Toll-free serv. 918 Oklahoma

260 Indiana 432 Texas 619 California 801 Utah 919 North Carolina
262 Wisconsin 434 Virginia 620 Kansas 802 Vermont 920 Wisconsin

264 Anguilla 435 Utah 623 Arizona 803 South Carolina 925 California

267 Pennsylvania 440 Ohio 626 California 804 Virginia 928 Arizona

268 Antigua 441 Bermuda 630 |lllinois 805 California 931 Tennessee
269 Michigan 443 Maryland 631 New York 806 Texas 936 Texas

270 Kentucky 450 (Quebec 636 Missouri 807 Ontario 937 Ohio

276 Virginia 469 Texas 641 lowa 808 Hawaii 939 Puerto Rico
281 Texas 473 Grenada 646 New York 809 Dominican Rep. 940 Texas

284 British Virgin Is. 478 Georgia 647 Ontario 810 Michigan 941 Forida

289 Ontario 479 Arkansas 649 Turks & Caicos Is. 812 Indiana 947  Michigan

301 Maryland 480 Arizona 650 California 813 Florida 949 California

302 Delaware 484  Pennsylvania 651 Minnesota 814 Pennsylvania 952 Minnesota
303 Colorado 500 Pers. Comm. Serv. 660 Missouri 815 lllinois 954 Florida

304 West Virginia (PCS) 661 California 816 Missouri 956 Texas

305 Florida 501 Arkansas 662 Mississippi 817 Texas 970 Colorado

306 Saskatchewan 502 Kentucky 664 . Montserrat 818 California 971  Oregon

307 Wyoming 503 Oregon 670 Northern Marianas 819 Quebec 972 Texas

308 Nebraska 504 Louisiana 671 Guam 828 North Carolina 973 New Jersey
309 lllinois 505 New Mexico 679 Michigan 830 Texas 978 Massachusetts
310 California 506 Nebraska 682 Texas 831 California 979 Texas

312 lllinois 507 Minnesota 701  North Dakota 832 Texas 980 North Carolina
313  Michigan 508 Massachusetts 702 Nevada 843 South Carolina 985 Louisiana

314  Missouri 509 Washington 703 Virginia 845 New York 989 Michigan

315 New York 510 California 704  North Carolina 847 lllinois

316 Kansas 512 Texas 705 Ontario 848 New Jersey

317 Indiana 513 _Ohio 706 Georgia 850 Florida

318 Louisiana 514 CQuebec 707 California 856 New Jersey

319 lowa 515 lowa 708 lllinois 857 Massachusetts

320 Minnesota 516 New York 709 Newfoundland 858 California

321 Florida 517 Michigan 710 U.S. Government 859 Kentucky

323 California 518 New York Emergency 860 Connecticut

325 Texas 519 Ontario 712  lowa 862 New Jersey
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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
AIBIKE s e e ra s o e 907
Alberta
Calgary and southern Alberta ......... 403
Edmonton and northern Alberta ....... 780
ANGUING oo v e et e 264
AMNGURL LB L S B S8 1 e e 268
Arizona
Eastern Phoenixarea................ 480
Tucson and southeastern Arizona ... .. 520
Cantral PROBNIX ... vemsesmssane o8 602
Western Phoenix: .. cc..veussaeanss sl 623
Northern and southwestern Arizona .. .928
Arkansas
FOTESIMIN s o5 s atate)slete al 479
Little Rock, Fayetteville and
northwestern Arkansas ............. 501
Jonesboro and southern Arkansas .. ..870
Babamas: &, . e 20 N S 242
Barbados - ..o o o e e 246
2T e BT e o s 441
British Columbia
British Columbia except
Vancouver ared . ... ... «sesessaass o 250
Vancouverarea ................. 604/778
British VirginlIslands ................... 284
California
Stockton, Fresno, Modesto, and
cantral:California ., i «.ivsosmemian o4 209
LOSANGEIOS =i o8 & a il s g ot 213
Malibu, Beverly Hills, and west
Los Angeles suburbs ............... 310
FOrance! o st ot D et 323
San Jose, Sunnyvale, and Cupertino . .408
SanPrangiee. L 2 o e L 415
Oakland and Berkeley areas .......... 510
Chico, Redding, and
northeastern California ............. 530
Fresno and central California ......... 559
LONg BOACN T oo erntid TR bl R s 562
San Diego and
southwestern California ............ 619
PaSAHONE. siseh o6l cslociass sisiie s otie | 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
Sacramento
Concord, Livermore, Walnut Creek ....925
Anaheim, Irvine, and Y
southern Orange County ............ 949
Cayman Islands

274 TELEGEOGRAPHY 2004

Colorado
DONVEIATEa .« i ivivsinis vdine o o i 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
[ Y T N o S WMy . el 302
District of Columbia
WaSHINGON < o5 .o bt s s 202
DONAIICE - i« v o5 v siiaiosisiass s 0 5 Boiens 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
ol Jacksonville’ .. sz vnulasn ot v vais 386
West Palm Beach, Boca Raton, and
east central Florida ............. 561/772
TamPABAY s v s s v s e 727
St Potarshungi . soe i sy semorem 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
AN s oo wis e 404/678/770
Macon, Swainsboro, and
south-central Georgia .............. 478
N Georgia: Columbus, Augusta ....... 706
Savannah, Vidalia, and
southeastern Georgia .............. 912
BEOREHE 257 i oo sttt Balniimiao 473
L e e P e U S e I R ) 671
T s e o e T P = e o 808
T T S W L B el 208
Illinois
Champaign, Urbana, Springfield,
and central llinols: uswes o & xis iofi 217
Northeastern lllinois and
northwest Chicago suburbs .. .... 224/847
Peoria, Rock Island, and
west-central lllinois ................ 309
ChIBAgO! i e s v sner s s o 312/773
Southern Chicago suburbs ........... 708
Alton, Mount Vernon, and
SoHErN MNOIS: <.v55 s + s v simaniia 618

Central Chicago suburbs ............. 630
La Salle, Rockford, and

northarn IROIS vl nocrac iiuins et 815
Indiana
Gary. Fort Wayne and
northern Indiana ............ 219/260/574
INGIENAPDHS . pusrineiisimie of Srmumainis 317

Central Indiana excluding

Indianapolis .aasmiv s o vssvnmeinaios 765
Evansville and southern Indiana....... 812
lowa
Cedar Rapids and eastern lowa ....... 319
Des Moines, Ames, and
eentral lowa .z v i s s rersionavan 515
Davenport, Dubuque, and
notheasternlowa .................. 563
Mason City, Pella, and
cantralllowas. L0 i S L e 641
Council Bluffs, Sioux City, and
westernlowa ..................... 712
JOMBICE o1 o niimianatsivinds & wale: & SRR 876
Kansas
Dodge City, Wichita, and
SOUtHOIM KaNSAS: .. 4« s v sivminiaiiin o oinre 316
Southern Kansas except
Wichita metroarea ................ 620
Topeka, Lawrence, and
ROMBFRKANSAS . 5 is o« amisioersies 785
Kansas City and eastern Kansas ...... 913
Kentucky
Paducah, Bowling Green, and
wWestarn Kentueky: « «.u.syvavoimmensi 270
Louisville, Shelbyville, and
north-central Kentucky ............. 502
Eastern Kentueky s o v v s s aamemsissisi 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
MIBING. ccovhne Ao 70 o s s sl s o 207
LT ] S S S A P e S VO 204
Maryland

Rockville, Hagerstown, and
western Maryland .............. 240/301
Baltimore, Annapolis, and
easternMaryland .............. 410/443
Massachusetts

Waltham, Lexington, and

Boston suburbs ................ 339/781
Lowell, Salem, and northern

Massachusetts ................ 351/978
Pittsfield, Springfield, and

western Massachusetts ............ 43
Framingham, Cape Cod, and

southern Massachusetts ........ 508/774
BoSton® Ao NN e 617/857

Michigan

Traverse, City, Muskegon, and

northwestern Michigan ............. 231
Pontiac, Southfield, and

Qakland Colnty .0 . <o asvomivinen 248/947
DO st e T e i 313/679
Lansing and central Michigan ........ 517
Flint, Flushing, and |

southeastern Michigan.......... 586/810
Grand Rapids, Kalamazoo, and

southwestern Michigan ......... 269/616
Ann Arbor and Wayne .............. 734
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Margquette 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
MINNEanalis . sl st sl e ssmisne s 612
STPatl o il SR e 651
Fridley and Blaine .................. 763
Bloomington and Minnetonka ........ 952
Mississippi
Biloxi and southern Mississippi ....... 228
Jackson and central Mississippi . .. ... 601

Greenville and northern Mississippi . . .662
Missouri

OIS o e s ets el el o s 314
Joplin, Springfield, and
southwestern Missouri ............. 417
Jefferson City, Columbia, and
eastern Missouri .................. 573
Franklin and Jefferson counties ...... 636
Marshall and northern Missouri ...... 660
KaNSaSICIY 7o sl e e s il st 816
MIORERDA. . ... - oo o o o e s 406
(T DT R o i ey 664
Nebraska

North Platte and western Nebraska . ..308
Omaha, Lincoln, and

eastern Nebraska ................. 402
Nevada
Las Vegas and southern Nevada ... ... 702
NorthernNevada ................... 775
Now Brunswitk ... ... : oo svsrwsssmm 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
NOWMBXICO «..voiniiinss tis s wskeg bt 505
New York
Manhattan ................. 212/646/917
Syracuse and
northwestern New York ............ 315
Nassau County and western
Longistand.. - somsrman - s re ans s 516
Northeastern New York ............. 518
Western New York ................. 585
Binghamton and south central
NOWIYOTR: <ot oo siois siaploieaislathinmi 607
Lindenhurst, Islip, and eastern
Longitstant ooi S0 s v olad s 631
Buffalo and western New York ....... 716
Brooklyn, State Island,
Bronx, and Queens ......... 347/718/917
Albany, Poughkeepsie, and
southeastern New York ............ 845
Westchester, White Plains, and
southeastern New York ............ 914
Newfoundland ........................ 709
North Carolina
Northeastern North Carolina ......... 252
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Winston-Salem, Greensboro, and
northwestern North Carolina ........ 336
Charlotte and south central

North Carolina ................ 704/380
Asheville and western
North Garoling vy us do e ddud 828
Fayetteville and southeastern
North Carolina .................... 910
Raleigh and northeastern
NOYICATONNEG. . o cnss e s oe cdmelonria 919
NOrthiDAKOA (v onains cal vs v psieims 701
Northern Marianas .................... 670
Northwest Territories/Yukon ............ 867

Nova Scotia and Prince Edward Island . . .902
Ohio

BIOVBIBNAL . s s st e alsivis Wil 216
Youngstown, Akron, Canton,

and northeastern Ohio .......... 234/330
Toledo and northwestern Ohio .. ..419/567
Northeastern Ohio excluding

Cleveland .. worivindisasy sessrnns 440
Cincinnati and southwestern Ohio ....513
COlIMDIS - . s s ins soesia b as 614
SoutheasternOhio . ................. 740
Southwestern Ohio excluding

CINCIANA - s e iivins el s s s oy 937

Oklahoma

Oklahoma City and

central Oklahoma ................. 405
Southwestern Oklahoma ............ 580
Tulsa and northeastern Oklahoma . . .. . 918

Ontario

Toront - : ;s s v s o5l sars 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
Philadelphia ................... 215/267
Pittsburgh and western
Pennsylvania .............. 412/724/878
Allentown, Reading, and
southeastern Pennsylvania . ..... 484/610
Scranton and
northeastern Pennsylvania ......... 570
Harrisburg and
south central Pennsylvania ......... 717
Erie and
northwestern Pennsylvania ......... 814
PUetO'RICO) - vcontssteisasimi dove i 787/939
Quebec

Quebec City and eastern Quebec ..... 418
Southern Quebec

excluding Montreal ................ 450
MOIIBAL e ovnh o sons s s o eralix 514
Western Quebec ................... 819

Bliode Island . ... cuoe v siwcnmniomnns 401
St.Kitts&Nevis ...................... 869
Stluein ol b SRS At 758
St. Vincent & Grenadines ............... 784
SASKEIChOWAR . ..o oie o2 -4 o s Tadiho b 306

South Carolina

REFERENCE

Columbia and central

South'Caroling . ceeesasce s e o 803
Charleston and eastern
Soith Earoling s nu o) ub oo she selisnt 843
Greenville and western
South'Caroling .. .oucwen vnwic v v 864
SOUth DAKOAT, 50 e i = v casssior 605
Tennessee

Chattanooga, Johnson City, and

southeastern Tennessee ........... 423
Nashuilals, . TPt oeh i s sor 0 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
SEMANIONIO oo vrimsins =5 o0 oib avisis 210
Hallasils . Bl - oot ool s 214/469/972
Waco and central Texas ............. 254
HoUStORIEL <% 4wt 5 i 281/713/832
DB . 2 2o s et i ) S0 s 325
Corpus Christi and

southeastern Texas ................ 361
Galveston and southeastern Texas . . ..409
Midland and southwestern Texas ..... 432
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 ..... 903/430
El Paso, and western Texas .......... 915
Conroe and southeastern Texas ...... 936
Denton and northern Texas .......... 940
Laredo, and southern Texas .......... 956
Bryan, College Station, and

southeasternTexas ................ 979

Temdad & Tobago ..o 5550 s duuso e 868
Turks & Caicos Islands ................. 649
US. Virginlslands . ............c.00000 340
U I S S Rl e RS o o
Utah excluding Salt Lake City ........ 435
Saltlake City . o wa s s s i waim sl 801
O IONR o o e e o e e B 802
Virginia
Western Virginia ................... 276
Southcentral Virginia ............... 434
Roanoke and northwestern Virginia . ..540
Alexandria and Arlington . ........ 571/703
Hampton, Norfolk, and

southeastern Virginia .............. 757

Richmond and central Virginia ........ 804
Washington

Seattle and suburbs ......... 206/360/425

TACOMAL = wooreiite /e sheaia ke i s ate 253

Western Washington ............... 509
Wisconsin

Racine and southeastern Wisconsin . .262

Milwaukee and Oak Creek ........... 414

Madison and southwestern

WISCODSIN | «vcihcioioin 520 o s10s i oo o 608

Eau Claire and northern Wisconsin . ...715
Southeastern Wisconsin

excluding Milwaukee .............. 920
West Virginia ......................... 304
)y R N e MR S R 307
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North American Area Codes

Edmonton ®
BRITISH COLUMBIA 780
250 SASKATCHEWAN
Vancouver ALBERTA
403 ; ,
Regina ® Winnipeg o
NORTH DAKOTA 218
MONTANA MINNES]
406 0
OREGON
541
IDAHO SOUTH DAKOTA
208 605
WYOMING
307
. NEBRASKA
~801 o
COLORADO .- {
a70 /' Denver,
UTAH b
435 e s oy
_____________________ L Mg o
ARIZONA
OKLAHOMA
928
NEW MEXICO
~+_~Phoenix

276 TELEGEOGRAPHY 2004

© PRIMETRICA, INC. 2003



REFERENCE

/ ©oonmmo Yy N

807 ‘-..\‘ 705 A

QUEBEC

=

819

8
MINNESOTA

M5

--------

i (. 815 {1 |
TLEINOIS il B

___________

St Lobis\,
YT

ssatan Tot

a7

_ ARKANSAS

19 51

......................

MISSIS-
SIPPI

601

© PRIMETRICA, INC. 2003 TELEGEOGRAPHY 2004 2717



REFERENCE

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
1Kilobit/s = 1,0001=103 = 1000 1Kilobyte = 1,0241=210 = 1,024
1 Megabit/s = 1,0002=106 = 1,000,000 1Megabyte = 1,0242=220 = 1,048,576
1Gigabi's = 1,0008=109 = 1,000,000,000 1Gigabyte = 1,0243=230 = 1,073,741,824
1 Terabit's = 1,0004=1012 = 1,000,000,000,000 1Terabyte = 1,0244=240 = 1,099,511,627,776
1Petabit/s = 1,0009=1015 = 1,000,000,000,000,000 1 Petabyte = 1,024 =250 - 1,125,899,906,842,624
1Exabit's = 1,0006=1018 = 1,000,000,000,000,000,000 1Exabyte = 1,0246 =260 - 1,152,921,504,606,846,976
1Zettabit/s = 1,0007 =1021 = 1,000,000,000,000,000,000,000 1 Zettabyte = 1,0247 =270 = 1,180,591,620,717,411,303,424

1 Yottabit/s = 1,0008 = 1024

1,000,000,000,000,000,000,000,000 1 Yottabyte = 1,0248=280 = 1,208,925,819,614,629,174,706,176

Measuring Telecommunications Bandwidth—DS-0 to 0C-192

Carrier Technology Data Rate (Mbps) Description 64 Kbps Circuits™
DS-0 0.064 Base rate in the Digital Signal (DS) level hierarchy 1
T-1(DS-1) 1.544 Primary level of the American T-carrier 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 2048 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 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).

“DS” Digital Signal that travels on the T-carrier or E-carrier.

“E" Used in countries other than U.S., Canada, and Japan. The hierarchy was established by the CEPT (Conférence Européenne des Postes et

Télécommunications) with 2.048 Mbps as the primary level ([30 voice channels + 2 channels for overhead] x 64 Kbps per channel).

“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).
To eliminate pmb!ems assoctated with plbsmchronous mult:plexmg. SDNET a synchronous hierarchy, was ﬁned in the Umted Statas in 1986 As a resuh,
the "0C" and ‘STM‘ :amers are exact bit-rate multiples ofthe, r pnmary levels, | oc-1 and STM-1, respectwelv .

Source TeleBeography research, Alcatel, Newton's Telecamm/ t:atmns D:ct:onary . . ©PnMetnca, lnc 2003
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* To see dataset totals for the following principal countries, click hera,

Results

€
Costa Rica
Cuba

:Daminican Republic

Guatemala

‘383758
34.483
487.2984
115.458

75,3081
1189076 141.7615
2020743 4531573
56.6548 53
154.5789 3
16,8723

1260525  145.6423

(,;unl: y Profite
United States
Colendar year 2000
GDP (USD millions): 9.582.842.00
Papulation (milions): 281.55
Main Lines: 192,518,757

Mabile Phones: 109,478,031
Teiedensity: 66.38

incoming  8,19450 921330 1039533  10,64075 = 13,010.74
19,119.10  23,001.67  25,163.84  29,358.79  37.594.84
Balance  +10,924320 1378837 1476851 1871803 -24sE411
Volume 2731400 3221497 3555917 3999954  50,60558

Notes (1996): Data ara in millions of minutes of outgaing public switchad
talecommunications traffic.
Notes (1997): Data are in millions of minutes of outgoing public switched
telecommunications traffic,

Notes (1998): Data are in millons of minutes of autgoing public switchad
talecomm 2 e to two billion minutas of tr

The International Traffic Database is the most compre-
hensive source for current and historical cross-border
telephone traffic statistics. The database contains
seven years of our authoritative research on route-
by-route traffic volumes for 120 countries, from
TeleGeography 1997 up to the most recent
TeleGeography 2004. 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

* Context-sensitive help available for all
search categories

* Over ten critical traffic and indicator
variables, including incoming and outgoing min-
utes, growth rate, fixed lines, teledensity, and
mobile phones

For more information and how to order the
International Traffic Database contact your account
manager:

Europe, Africa, and Asia:
+44 (0) 1392 315563

North and South America:
+1 760 579 0218 x114
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PriMetrica

Founded in 2002 from the integrated operations of TeleGeography and CIT Publications, PriMetrica's plat-
form of authoritative data sets and objective analysis have provided clear guidance to thousands of clients
in over 100 countries. The company's communications industry research delivers time-sensitive statistics
and insight on hundreds of markets and thousands of service providers.

PriMetrica offers individual and enterprise subscriptions to online databases and reports on subjects rang-
ing from wireless carrier competition to global Internet backbone traffic. In addition, the company's team
of experienced consultants can supply customized market analysis, strategic advice, and support services
to clients anywhere in the world.

PriMetrica is headquartered in San Diego, California, with U.S. East Coast offices in Washington, DC and
European offices in London and Exeter, U.K.

Sales Research and Consulting

North & South America San Diego London, UK

PriMetrica, Inc. - Headquarters PriMetrica, Inc. - Headquarters TeleGeography Research

One Carlsbad Research Center One Carlsbad Research Center 6th Floor Crown House

2382 Faraday Ave, Suite 140 2382 Faraday Ave, Suite 140 51 Aldwych

Carlsbad, CA 92008 Carlsbad, CA 92008 London WC2B 4AX

United States United States United Kingdom

Tel.: +1 760 579 0218 Tel.: +1 760 579 0218 Tel.: +44 20 7395 4551

Fax: +1 760 579 0273 Fax: +1 760 579 0273 Fax: +44 20 7395 4501
sales@primetrica.com consulting@primetrica.com research.london@primetrica.com
Europe, Africa, and Asia Washington DC, USA Exeter, UK

CIT Publications Ltd. TeleGeography Research CIT Publications Ltd.

3 Colleton Crescent 1909 K St., NW 3 Colleton Crescent

Exeter, Devon. EX2 4DG Suite 380 Exeter, Devon. EX2 4DG

United Kingdom Washington, DC 20006 United Kingdom

Tel.: +44 1392 315567 United States - Tel.: +44 1392 315567

Fax: +44 1392 315556 Tel.: +1 202 741 0020 Fax: +44 1392 315556
sales@primetrica.com Fax: +1 202 741 0021 research.exeter@primetrica.com

research.dc@primetrica.com
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PriMetrica

PriMetrica, Inc. (Corporate Headquarters)
One Carlshad Research Center

2382 Faraday Ave, Suite 140

Carlsbad, CA 92008 USA

Tel. +1 760 579-0218

Fax +1 760 579-0273

info@primetrica.com
http://www.primetrica.com

ISBN: 1-886142-45-9

PriMetrica, Inc. (Washington, DC)
TeleGeography

1909 K Street, NW

Suite 380

Washington, DC 20006 USA

Tel. +1 202 741 0079

Fax +1 202 741 0021

PriMetrica, Ltd.

3 Colleton Crescent
Exeter, Devon. EX2 4DG
United Kingdom

Tel. + 44 1392 315567
Fax +44 1392 315556
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