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TELECOMMUNICATIONS NEEDS AND SATISFACTION OF DEMAND
Part 1 - potential market; network planning, feasibility of the business

Synopsis. This paper provides a general overview of the Telecommunications development in terms of
demand, provision of services, network implementation and economic return of the business. To ac-
count for the world trend of moving from monopolistic regulation to market competition, the logical
links of the process are discussed according to the different regulation: that is to give possible refer-
ences to developing countries about the expected impact of such a change. The conclusions deal with
market opportunities which are opening in the medium term to the service providers.
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4. National situation and Telecommunication growth
The growth of telecommunication demand in a developing country depends, fundamentally, upon the

X national socio-economic development. The experience shows that Telecommunications have a significant

dragging action in a country because they have the power to improve the way in which people commu-
nicate, exchange information or perform commercial/industrial activity. Deviation from this scheme
are, mainly, due to:

Population distribution. National territory may be characierised by developed urban areas with high
concentration of population and a number of underdeveloped areas scarcely populated. Under these
conditions, the impiementation of Telecommunications services might be concentrated in the main
commercial centres leaving almost isolated the rest of the country where the provision of Telecommuni-
cations facilities turns to be generally difficult and expensive.

Dominant sector of activity. When Agriculture is the dominant sector of activity, as it is the case in
many developing countties, the demand for Telecommunications is not very significant, especially if
the Agriculture activity supports a mere subsistence objective rather than to be commercially onented.
Infrastructures, Together with the lack of Telecommunications facilities, roads, electricity/water sup-
ply, transport means are scarce as well: this creates significant constraints to the development of Tele-
communications in the territory, especially for isolated zones of the country.

Geography. Mountains, uneven areas, rivers, jungle, desert, islands make the country/zone difficult to
serve as they are not easily accessible to the traditional transport, unsuitable to develop economic activ-
ity, and expensive to serve by Public Authority.

2. Basic estimate of demand: a simple model (Annex 1)

Consumers are expected to access Telecommunication services as a function of their income, so that the
demand for Telecommumcanons relates to the purchasmg power of thc markct T:he_me-e-f—the—mﬁfket

v - g4 . Under
this assumpuon when a potemml consumer purchasea the service he wants to get out the maximum ad-
vantage possible; when his income is low, it may happen that the Telecommunications services do not
take great priority in his purchasing plan.
The UIT carried, long ago, a study to check the correlation between the economic development in a
country and the relevant telephone penetration: the data used were derived from the statistical informa-
tion supplied by the member countries. The model arrived at was of the type:

in
log density = a szg@;DP!caplta) b

which showed a significant correlation factor thus allowing to consider the GDP/capita as one of the
main explanatory indicator of Telecommunications evolution. The dependent variable “density”, shown
in there, should be interpreted as the total “expressed” market, that is: the ratio of main lines operated,
cumulated with the waiting applications, divided by the total population.

The existence of a correlation between the telephone density and the national economic situation lets
evaluate the market as a function of the evolution of the national economic situation. The demand so
estimated is “potential” in the sense that it represents the actual market originated by the national eco-
nomic conditions. It is, as well, “maximum™ because it does not account for the possible capacity con-
straints of the network actually provided by the Operator.
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3. GDP/capita and TPH density: a Regional survey (Graph 1;Annex 2)

On the basis of available statistics (Pyramid Research) the variables “GDP/capita” and “TPH density”
« have been compared (Annex LD by four UIT Regions over the period 1994-2003. The data include a
period of actual figures and a period of estimates.

Asia Region. The Area includes 2,7 billion population in 1998. In this Region the GDP/capita is rela-
tively low with reference to other Regions but it growths at a rate of 5,6% per year and produces an
expansion of telephone service of 15,3% per year. The two variables are linked by the theoretical func-
tion:

TPH density = 0,1446*In(GDP/capita) - 04,9464

which explains the development of Telephone service with an accuracy of 97,9%. The same trend is
shown by the Eastern Europe Region.

Latin America. The Area includes 461 million population in 1998, The GDP/capita is relatively high
with reference to other Regions nevertheless the absolute value of Telephone density is proportionately
low. GDP/capita growths at the rate of 4,4 % per year while the corresponding expansion of telephone
service is 10,4% per year. The two variables are linked by the theoretical a function:

TPH density = 0,3121*In(DP/capita) - 2,4864
which explains the development of Telephone service with an accuracy of 97, 8%.
Eastern Europe. The Area includes 292,8 millions population in 1998. The GDP/captta growths at a
rate of 7.0% per year almost at the same level of the growth rate for Telephone service (6,3%). The
two variables are linked by the same theoretical function found for Asia Region:

TPH density = 0,1446*in(GDP/capita} - 0,9464
The accuracy of the approach is, again, 97 ,0% as in the case of Asia Region.
Africa/Middle East. The Area includes 226 million populaton in 1998. The level of GDP/capita is
comparable with values found for Latin America but thereTS T STHArtty—betweer ot process—ot( 4 )
‘EHcvolation. GDP/capita growths at a rate of 7,6% per year while Telephone service has a lower rate
of expansion (6,4 % per year). The two variables are linked by the theoretical function:

TPH density = 0,3954*In(GDP/capita) - 3,0565

with an accuracy of 92,4 %.

4. Refining the estimate of demand

The potential demand should be further detailed to check tor the market behaviour: in particular the
telecommunications services to provide have to satisfy:

a public need (administrative management of country and security)

an economic need (commercial and industrial activity)
a private need (residential as final users of the facility)

(_47 >ous Mo PLOBCE A W PLOTORTIONATE Glowi oF TPH SERVICE
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The sources of demand are, then, people involved into economic sectors of activity (active population),
including government sector, and the number of families. Total active population is supposed to access
telecommunications as intermediate consumption in the production process, while families nucleus use
telecommurications as a final satisfaction. Active population and number of families represent the ref-
erence potential telecommunication market.

5, Socio-economic impact of Telecommunications

From 4 very general point of view Telecommunications provide significant impact on:

Economic activity. All national sectors of activity can get benefits out of a developed Telecommunica-
tions service either in terms of cost savings and efficient production. In particular for the Agricultural
sector, when it is dominant, the information about the market request and the better contacts between
sellers and buyers might improve the growing of infrastructures to support the sector and to turn the
business commercially suitable.

Employment. Additional employment can be created once the activity of national sectors had ex-
panded. Whether reliable Telecommunications are implemented to support the commercial activity at all
level the whole productive sectors will find an important ol o grow up.

Internal migration. The hope of a regular earning induces people to move from isolated regions into
urban zones where the economic activity may possibly give them a job and a salary. The effect of un-
controllable internal migration is to increase the demographic pressure only in some Centres where the
unbalance between users and facilities makes inadequate the actual provision of basic services. The
Telecommunications may help overpass this difficulty as long as they stimulate the economic develop-
ment in the underdeveloped zones; together with the expansion of local employment the Telecommuni-
cations may help keeping contacts with the rest of country reducing the need of migranon.

Education. Telecommunications let delivery educational programmes to far locations either through
conventional support material (audio, video, conferencing, broadcasting) or through interactive access
to electronic database, consultation files, library networks.

Health care. It might be a fundamental need for the population in a country. Such a benefit is more
evident for the isolated zones where medical assistance and telemedicine can be given even if the main
medical centre is located far away.

6. Providing the service: the natural monopoly

As long as Telecommunications have a social objective, they are a “natural” monopoly and a Govern-
ment Agency is the appropriate way of providing the service over national territory.

When Government programs future national development, it establishes financing priorities among na-
tional sectors of activity, supports adequate level of employment, prevents deterioration of salaries, op-
timise the use of national resources, favours the improvement of national infrastructures.

In other words, it decides a number of socio-economic constraints which have to serve as guidelines for
the productive sectors t plan their own expansion.

Being one of the national infrastructure, Telecommunications are, as already experienced in most coun-
tries, largely proved to have a powerful interaction with the development and the expansion of many
economic sectors (Agriculture, Health, Trade, Services).

But, unlike other infrastructures, Telecommunications services involve a capital intensive activity
whose socio-economic return must be measured over a long period of time. Further, especially for
countries which have to import Telecommunications equipment, a great amount of capital invested
might happen to be repaid in foreign currencies.

Hence, it is not always possible to place the expansion of Telecommunications service within the Gov-
ernment programs, either because other priorities urge or because the economic engagement may, tem-
porarily, overpass the available allotment of funds.

Lecturet/ICPT99 02/02/99
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However, Government would neither disregard nor neglect Telecommunications because, once the
service starts deteriorating, the restoration of acceptable quality of service might turn very expensive.

7. The new scenario: the liberalisation

Once the national economy became service oriented, leaving behind the original dependence by industry
and agriculure, a number of significant changes in the Sector of Communications took place which
drove, inevitably, the public telecommunication system towards liberalisation. Banks, airlines, hotels,
travel agencies may improve their business when they get available efficient flow of information. They
become, in this way, telecommunications dependent and consequendy start demanding more efficient,
innovative and inexpensive communications that only liberalisation of services may provide.

7.1 - Restructuring the public telecommunication sector

The traditional organisation of Telecommunication sector was represented by the PTT (Post, Telegraph
and Telephone) Administration where the Government owned and operated both telecommunication and
postal services. The model worked well in all countries of the world but when the national socio-
economic conditions changed it could no longer respond to the dynamic requirements of the market.
The first step towards liberalisation is the separation of postal and telecommunication activities with
administrative and financial autonomy: the purpose is to enable the new operating entity to raise capital,
to set wage rates and to enter partnerships with the private sector. Privatisation is generally the conclu-
sion of the restructuring process. The benefit of elecommunication privatisation may ditfer among
countries. In developing countries, for example, privatisation is more likely to generate money for the
Government and to support network development. In developed countries privatisation has often been
the preliminary step for the introduction of competition.

7.2 - Alliances.

At both national and trans-border levels, Europe is currently experiencing a number of mergers, acqui-
sitions, reorganisations or other corporate entities that attempt to combine a private operator with a
public network. And, as telecommunication business begins from an efficient network, the logic of en-
tering the market is to harmonise, if possible, the need of two competitors.

Once the decision of entering the telecommunication market is taken, the Electricity and Transport
Companies, which can capacity over a large backbone network, need alliance with experienced tele-
communication partners. The fact that they become Capacity Providers secure to them a better deal
when negotiate with a potential operating partner. The advantage is reciprocal: incumbent find in new
entrants the ability to contact clients (market oriented) while the new entrants find in the incumbents the
experience they do not have and the part of the network that complete their links.

Many Capacity Providers enter the telecommunication business with unrealistic expectation of quick
financial return strategies and short-run recover of capital invested. Perhaps the basic mistake is to un-
derestimate the market power and the organisation of an incumbent operator.

Indeed, there is in Europe the trend of converting some Capacity Providers into Service Providers com-
petitors in a short time unless the same network owners can decide to become neutral capacity whole-
salers to the benefit of smaller telecommunications players. There is the risk, in this way, to drive the
sector into an oligopoly structure where the State may get indirect control over the competitors.

7.3 - The EU Green Paper

The “Green Paper” document, drafted in 1987 by the European Community, had strong influence on
telecommunication sector restructuring in Europe. The main positions in the Green Paperare:

s distinction between monopoly and competitive market (provision, infrastructures);
« progressive removal of restriction on the provision of other services;

I creinal 1ODTOA 02/02/99
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» transparency in access requirements for providers of competitive services;

e separation of regulatory and operational function of telecommunication administrations;
 support o private providers to avoid abuse of dominant position;.

« full liberalisation (1.1.98) of cross-border elecommunication.

7.4 - The World Trade Organization (WTO)

The WTO Basic Telecommunications Agreement opens the telecommunications markets to foreign car-
riers and investors in more than 60 member countries. The Agreement is based upon certain general
principles and procedural rights included in two treaties. one of which is the General Agreement on
Trade in Services (GATS). The GATS also has an “Annex on Telecommunications™ and an “Annex on
Negotiation on Basic Telecommunications™. The Basic Telecommunications Agreement (BTA) was fi-
nalized in Geneva on 15.2.1997 and will take effect on 1.1.1998. A revision is planned by the year
2000. The regulatory framework for the basic telecommunications services, involves:

s competitive safeguards to prevent anti-competitive practices;

« provision of interconnection at non-discriminatory terms, conditions and rates;

* right to define the universal service obligations;

¢ public availability of terms and conditions of individual licenses;

« political and administrative independence of Regulatory Authority;

+ Allocation and use of scarce resources (frequencies, numbers) in a transparent way.

8. Network implementation

Telecommunication business begins with a network: the larger it is the greater is the market covered,
and the more dominant is the position of the owner. The network was designed and implemented long
ago to meet the expected growth of voice traffic: it involved huge investment in the past as it included,
under the same Provider, local, trunk and international network.

8.1 - Monopolistic Regulation (Annex 3)

Transmission systems. A transmission system includes the links between the subscribers and the local
exchange (local service), between exchanges (trunk service) and between countries (international serv-
ice) via an international gateway. Transmission system represent the major fixed asset of most tele-
communication network Operators; because of this, the strategies for implementing transmission sys-
tems must be chosen with care by network planners.

Switching systems represent the other large network component that an Operator should use. Recent
changes in switching technology are marked by three major trends:

e the adoption of digital switches to replace early electro-mechanical generations;

+ modular design and manufacturing to allow increase in capacity;

e incorporation of more intelligence allowing introduction of advanced services.

Mobile communications. In its early expansion cellular radio has tended to add to rather to divert traffic
from the market consumption; so that the Public Telecommunications Operators could earn additional
revenue because of the additional traffic. In developing countries mobile phones are perceived as the
way to overpass the difficulties given by the poor efficiency of the obsolete fixed network.

Satellite. When satellite systems were first being developed and implemented for commercial purposes,
it seemed that they would solve many of the world's interconnectivity problems but they were just one
of the possible technologies available for long distance and international communications; optical fibre
cables developed as an attractive alternative because of its low unit costs. However, there is a return to
the origina! plans for using satellite communications: Motorola, in fact, is managing its IRIDIUM Proj-
ect for a network of low-earth orbit satellites encircling the earth and providing universal access via
small portable terminals.

Lecturel/ICPT99 02/02/99
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By available statistics (Pyramid Research 1998} it was possible to analyse the structure of the fixed tele-
communications network per Region and during the period 1994-2003. Two basic indicators have been
used. The first one is the ratio between the total number of trunk circuits and the total local lines oper-
ated: it measures the access to higher physical layers of network available to subscribers and, indirectly,
the unit traffic capacity provided. The second indicators is the ratio between the toal number of inter-
national circuits and the total local lines operated: it measures the same parameters as in the case of
trunk service.

Asia Region. With reference to the year 1998, the number of trunk circuits represents about 6% of to-
tal lines operated: that means that the trunk and international traffic that 100 subscribers originate is
collected by 6 circuits. The international circuits available to subscribers are, instead, 3 per 1000 lines.

Latin America. With reference to the year 1998, the number of trunk circuits represents 6,8% of total
lines operated: that means that the trunk and international traffic that 100 subscribers originate is col-
lected by 7 circuits. The international circuits available to subscribers are, instead, 6 per 1000 lines.

Eastern Europe. With reference to the year 1998, the number of trunk circuits represents 5,7% of total
lines operated: that means that the trunk and international tratfic that 100 subscribers originate is col-
lected by 6 circuits. The international circuits available to subscribers are, instead, 2,5 per 1000 lines.
Africa/Middie East. With reference to the year 1998, the number of trunk circuits is 12% of total lines
operated: that means that the trunk and international tratfic that 100 subscribers originate is collected by
12 circuits. The international circuits available to subscribers are, instead, 4,5 per 1000 lines.

8.2 - Market competition (Annexes 4.1-4.6)

The new Operators in the market are seeking for a quick entry in the business and for a prompt return.
They have, firstly, to deal with the establishment of a basic infrastructure 1o build up their own network
but, whatever solution they find, they need interconnection with the network of dominant Operator to
reach the largest possible number of users. In a deregulated market, Entities providing services like
electricity or transport have, for their own use, a closed backbone telecommunication networks. If these
Entities decide to enter the telecommunication market, they have already available a basic network
which, by additional investments, may give them a minimum level of competition with the network of
dominant Telecommunication Operator. The sectors where competition develops are:

The local plant. The use of wireless access to the subscribers at the level of local loop is a way by
which new entrants with scarce network resources can connect subscribers to their nodes without using
the local network of dominant Operator, Wireless Local Loop system has the enormous advantage of
being provisioned within relatively short delay. 1n additon such 4 sotution ensures fast installation of
customers connection and a reduction in the installation and maintenance costs.

The long distance plant. The needs of new telecommunication Operators asking for interconnection and
for leased capacity produce a loading change in the network of dominant Operator. Its plant, in fact,
may result overcharged (interconnection) because of the additional unpredictable traffic it has to carry
or may turn redundant (unused capacity) as, after the migration of part of the original market, it has to
serve 4 lower number of customers,

The mobile service. The system makes obsolete the concept of a geographical fixed location. Such a
characteristic resulted very attractive to the market so that, while cost over time decreased, the mobile
phone became a mass-market commodity. After the first generation of mobile service, based on ana-
logue wireless systems, the second generation uses digital technology that brought the advantage of:

» aflocating greater number of customers into a given frequency range;

» providing better voice quality;

T mrsrecnd 1ODTDO 02/02/9%
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» introducing new services.

By available statistics (Dataquest 1997) it was possible to analyse the structure of the mobile telecom-
munications network per Region and during the period 1992-2001. Data refer GSM architecture
only. The network configuration is described by the rato of subscribers per BTS (Base Transceiver
Station) and by the ratios BTS/BSC (Base Station Controller) and BTS/MSC (Mobile Switching Cen-
tre). The performances of the network are measured by the traffic capacity provided over the traffic
originated by users.

Asia Region. For the area covered by Hong Kong, Singapore, South Korea and Taiwan, the number of
subscriber per BTS is 82 in 1998 and is expected to become 86 in 2001. In 1998 there are 103 BTS per
BSC and 347 BTS per MSC: the capacity in Erlangs provided is sufficient to match the peak traffic de-
manded either at BTS (1,9 times) and at MSC (1,7 times) level. In the rest of Asia, the nuniber of sub-
scribers per BTS is 187 and is expected to become 175 in 2001. In 1998 there are 103 BTS per BSC
and 354 BTS per MSC: the capacity in Erlangs provided is sufficient to match the traffic demanded ei-
ther ut BTS (1,8 times} and at MSC (1,7 times level,

Latin America. In this Region the mobile service started in 1997 so that the statistics available are
based more upon projections than upon actual data. The number of subscriber per BTS is 60 in 1998
and is expected to keep the same in 2001. In 1998 there are 97 BTS per BSC and 373 BTS per MSC:
the capacity in Erlangs provided is more than sufficient to match the tratfic demanded either at BTS
(2,0 dmes) and at MSC (1,8 times) level.

Africa/Middle East. In Africa the number of subscriber per BTS is 98 in 1998 and is expected to be-
come 130 in 2001. 1n 1998 there are 113 BTS per BSC and 354 BTS per MSC: the capacity in Erlangs
provided is sufficient to match the traffic demanded either at BTS (2,0 times) and at MSC (1,7 times).
In the Middle East region the number of subscribers per BTS is 58 in 1998 and is expected to become
70 in 2001, There are 100 BTS per BSC and 340 BTS per MSC: the capacity in Erlangs provided 1
sufficient to match the traffic demanded either at BTS (2,1 times) and at MSC (1,8 times).

Central & Eastern Europe. The number of subscriber per BTS is 103 in 1998 and is expected to be-
come 137 in 2001. In 1998 there are 99 BTS per BSC and 343 BTS per MSC: the capacity in Erlangs
provided is sufficient to match the traffic demanded either at BTS (1,7 times) and at MSC (1,6 times).

9. The investment in Telecommunications

Unit investment per line (annuai investment/new line installed) have been estimated from available sta-
tistics by Region and for the period 1994-2003. Details are provided as investment are separated into:
Switching, Transmission Outside Plant, and other equipment: absolute value of unit cost and its wend
over time are given in Annex A to B.

9.1 - Fixed network {Annex 5)

Asia. The Area shows the highest unit cost among the Regions. The trend of unit investment per line is
decreasing all over the period under study; from a value of 1682 US$/line in 1994 the investment is ex-
pect to become 1220 US$/line in 2003 with an average reduction of 3,5% per year.

Latin America. The trend of unit investment per line is decreasing all over the period under swdy;

from a value of 1380 US$/line in 1994 the investment is expect to become 1028 US$/line in 2003 with
an average reduction of 3,2% per year.

Lecurel/ICPT9% 02/02/99
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Eastern Europe. The tend of unit investment per line is decreasing all over the period under study;
from a value of 1086 US$/line in 1994 the investment is expect to become 9035 US$/line in 2003 with
an average reduction of 2,0% per year. )

Africa/Middle East. The Area shows the Iowest unit cost among the Regions. The trend of unit in-
vestment per line is decreasing all over the period under study: from a vaiue of 942 US$/line in 1994
the investment is expect to become 769 US$/Hine in 2003 with an average reduction of 2,2% per year.

g.2 - Mobile network (Annexes 6.1-6.3)

Asia. In the Area involving Hong Kong, Singapore, South Korea and Taiwan investment increase at an
average rate of 58,6% per year during 8 years study: the subscribers connected are supposed to double
during the same period. The unit investment decrease over time at an average rate of 20.2% per year,
45 it moves from 3720 US$/line in 1993 to 609,3 US$/line in 2001. In the rest of Asia investment in-
crease at an average rate of 115% per year during a period of 7 years {1994-2001): the subscribers con-
nected are supposed to increase by 170% during the same period. The unit investment decrease over
time at the rate of 20,9% per year moving from 1638.4 US$/linc in 1994 to 320 US$/line in 2001,

Latin America. Insufficient number of statistics, since the service started in 1997, does not let consider
significant comments. In four years (1997-2001) investment increase at the average rate of 65,7% per
year and produce ap increase in the line installed of 85% per year. The unit investment decrease over
time at the rate of 10,6% per year moving from 1475,5 US$/line in 1997 to 941,1 US$/ine in 2001,

Africa/Middle East. Total invesment in Africa increase at an average rate of 50% per year during a
period of 7 years (1994-2001): subscribers comnected increase, within the same period, by 63,5% per
year. Unit investment decrease over time (1994-2001) at an average rate of 8,3% per year varying from
866 US$/line in 1994 to 471 US$/line in 2001. In Middle East total investment increase at an average
rate of 56,1% per year during 1995-2001: the corresponding subscribers increase by 72.5% per year.
Unit investment decrease at a rate of 9,5% per year moving from 1479,4 US$/line in 1995 t0 812,8
US$/ine in 2001,

Central &Eastern Europe. Total investment in the Region increase at an average raie of 72,2% per
year during a period of 7 years (1994-2001): subscribers connected increase, within the same period,
by 116% per year. Unit investment decrease over time (1994-2001) at an average rate of 20,6% per
year varying from 2084,1 US$/line in 1994 to 415,6 US$/line in 2001.

10. The telecommunication revenue

The same source of statistics let collect total revenue over time and per Region; some of historical data
result in the source show unexpected tends so that the confidence to give o the actual data and espe-
cially to the forecast should be accepted with prudence as they may not have high degree of confidence.
For the fixed neework revenue are divided into local, trunk and international income: the same separa-
tion was used into the Annexes. Revenue from mobile users cannot have the same separation but rather
they are separated into revenue at local level, revenue at long distance and fixed revenue (contracts,
subscriptions, others).

10.1 - Fixed network (Annex 7)

Asia. Local revenue are expected (o increase at an average rate of 15,7% per year during 1994-2003.
Unit revenue per line starts at a level Of 146 USS per year, then drop at 108 US$ per year: it is ex-
pected to recover previous value by 2003. Trunk revenue are supposed to increase at an average rate of
17,7% per year during 1994-2003. Unit revenue follow the same pattern remarked in case of local
service: starts at 148 US$ in 1994, drops at 102 US$ in 1998, raises up at 160 US$ in 2003. Interna-
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tional revenue increase at an average rate of 9,6% per year during 1994-2003. Unit national revenue, as
an average, regularly decreases (-6,2% per year) over the period 1994-2003.

As a final result, total unit revenue (local + trunk + international) slighty decreases (-1,8% per vear)
over the period (1994-2003) under analysis.

Latin America. Local revenue increase at an average rate of 19.8% per year during 1994-2003: this
exceptiona] growth is mainly due to the forecasts for the period 1999-2003. Unit revenue per line in-
crease all over almost regularly (6,7 %) moving from 195 US$ per year in 1994 to 349 US$ per year in
2003. Trunk revenue increase at an average rate of 4,4% per year during 1994-2003: sull the signifi-
cant jump is expected after 1999. Unit trunk revenue decreases all over the pericl (-6,9% per year).
Same situation is remarked for international revenue that increase at an average rate of 3.5% per year
during 1994-2003 while, over the same period. unit international revenue decrease regularly (7.8% per
year).

As a final result, total unit revenue (local + trunk + international) keeps almost constant (-0,.2% per
year) over the period (1994-2003) under analysis.

Eastern Europe. Local revenue increase at an average rate of 24,1 % per year during 1994-2003: again
an exceptional growth mainly due to the forecasts for the period 1999-2003. Unit revenue per ling in-
crease, as well, all over the period by 17,0% moving from 62 US$ per year in 1994 to 254 US$ per
year in 2003. Trunk revenue significantly increase at an average rate of 12.8% per year during 1994-
2003: still the significant jump is expected after 1999. Unit trunk revenue increases all over the period
(6,4% per year). Same situation shows up for international revenue that increase at an average rat of
19,0% per year during 1994-2003: unit international revenue increases regularly by 12,3% per year
over the same period.

As a final result, total unit revenue (local + trunk + international) increases at 11,0% per year over
the period (1994-2003) under analysis.

Africa/Middle East. Local revenue increase at an average rate of 7,0% per year during 1994-2003.
Unit revenue per line decreases at an average rate of 1,3% going form 162 US$ year in 1994 10143,
US$ per year in 2003, Trunk revenue almost double during 1994-2003 growing at an average rate of
7,.0% per year. The corresponding unit revenue decreases at 4 rate of 1,4 % per year during the same
period. International revenue increase at an average rate of 7,5% per year during 1994-2003 passing
from 2400 millions US$ up to 4600 millions US$. International unit revenue slightly decreases (-0,9%

per year) over the period.

As a final result, total unit revenue (local + trunk + internarional) slightly decreases (-1,3% per year)
over the period (1994-2003) under analysis.

10.2 - Mobile network (Annexes 8.1-8.2)

According to the statistics available (Dataguest 1997) revenue are separated into three categories: reve-
nue at BSS (Base Station System) level, at MSC (Mobile Switching Centre) level and at a fixed amount
(contract revenue). Revenue refer to the period 1994-2001 where 5 out of the 10 years of the study are
projections; so that figures shown must be taken with prudence.

Asia. In the Area covered by Hong Kong, Singapore, South Korea and Taiwan, total revenue increase
at an average rate of 32,9% per year during 1993-2001; within the same period, the unit revenue de-
creases from 3694,1 US$/line in 1993 1o 147,0 US$/line in 2001 (-33,2% per year). For the rest of
Asia total revenue increase at an average rate of 81,7% per year during 1994-2001; in the same period
the unit revenue decreases from 1849.0 US$/line in 1994 to 108,9 US$/line in 2001 (-33,2% per year).

Lecture l/ICPT99 02/02/99
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Eastern Europe. Total revenue increase at an average rate of 81,7% per year during 1994-2001; in the
same period the unit revenue decreases from 2240.7 US$/line in 1994 to 181,2 US%/line in 2001 (-
33,2% per year).

Africa/Middle East. In Africa total revenue increase at an average rate of 13,0% per year during 1994-
2001; in the same period the unit revenue decreases from 10571 US$/line in 1994 10 79,5 US$/line in
2001 (-30,9% per year). Middle East is characterised by an increase of total revenue of 64,5% per year
from 1994 to 2001: in the same period the unit revenue decreases trom 1859,5 US$/line in 1994 (0
226.8 US$/line in 2001 (-26,0% per year).

Latin America. As the service started in 1997, data for Latin America are mainly expectations since
three over the 5 years study are estimates. Total revenue are supposed (o increase by 30,6% per year
from 1997 to 2001: in the same period, unit revenue decreases from 1859,5 US$/line in 1997 to 358,5
US$/hine in 2001 (-29,6 % per year).

11. The feasibility of business

The feasibility of telecommunications service is measurcd by the ratio:
Average Return = (Revenue-Expenses)/Investment

which must be compared to current the rate of interest. The indicator is calculated with reference to unit
values: revenue, investment and expenses relate, then, o the single line; out of the three financial ele-
ments in the formula only expenses are unknown and unavailable. To complete the exercise the working
hypothesis has been assumed that annual expenses (capital recovery + operating cost + interests) can
be derived as 25% of corresponding investment. Consequentdy, the final fesults arrived at may not pro-
duce any actual situation but are rather to be considered as representative of a general trend.

11.1 — Fixed network (Annex 9)

Asia. The trend of the indicator (Return) follows the same pattern already remarked in the unit revenue:
it shows an intlexion during 1998-2000and is expected to raise up to 6,% in 2003. The final result
should have been more interesting (+ 11,5% tn 2001y if annual expenses had been assumed as 20% of
ivestment only.

In Latin America, Eastern Europe and Africa/Middle East the raie of return calculated under the
working hypothesis made in the premises shows a reasonable level so that, in these regions, the tele-
communications service might be declared feasible.

11.2 — Mobile network (Annexes 10.1-10.2)

The general trend coming out of the exercise is that while the rerurn keeps reasonable values up to
1998 the following values untit 2001 show a progressive deterioration driving the system to very low
returns if not negatives. As it was already said, since annual expenses are estimated and there exist no
reference whatsoever to understand the pattern of this element, no firm conclusion can be derived from
the exercise except the information that the return of mobile service is expected to decrease over time.

12. Conclusions

From the general analysis previously made, the following conclusions can be retained.
Technical choices. Emphasis was given to the fact that local factors, carefully amalysed, should guide
the selection of infrastructures and of technology as a pure technical issue. A final recommendation

¢ 02/02/99
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would, then, be of framing into the present and expected situation (actual needs: expansion of systems)
the choice of equipment, suppliers and technology.

The infrastructures. Among the consiraints which make difficult the start of wireless systems, the
main issue recalled is the absence of infrastructures (transport, energy supply) in the isolated zones of a
country. The expansion of the Telecommunications outside the main commercial and economic centers
can be obtained in the medium run through an accurate plaming.

The economic return. It was, as well, pointed out that one of the critical issue, in the development of
wireless systems, is that because of the cost and of the relatively poor market addressed (rural and un-
derdeveloped areas) the service does not produce sufficient return. For the feasibility of such projects
one possible solutions is to adopt subsidization among categories of users (Business, Residential) and/or
among services (local, trunk, international) by artificial cost share. Alternatively, the subscribers may
be called to contribute to finance the service in the rural areas; or the Telecommunications service
might, when possible, be developing for the business sector first and then expanded to residential sec-
(or.

Liberalization. An anticipated move to liberalizaton may attract, when accompanied by a correct plan-
ning, capital to invest into the expansion of Telecommunications services and the modernization of the
existing network. Fundamental, in this respect, is the appoinment of a Regulatory Entity in & position
to fix a clear set of rules (interconnecton, disputes) to favor competition.

Direct foreign investment, The issue is critical in the sense that the partner would, not only, have the
objective of deriving the maximum profit possible from their commitnent but also it may try to drive a
limited project to coincide with national plan. Foreign investors are sensitive to:

little political/economic risks

a stable legal and commercial environment

a profuiable market for their service oftfering

Lecturel /ICPT99 02/02/99
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TELEPHONE DENSITY AND GDP/CAPITA

Theoretical approach to the correlation function
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ANNEX 4.1

STRUCTURE AND PERFORMANCES OF CELLULAR NETWORK

Asia 1 : Hong Kong, Singapore, South Korea, Taiwan

Regional network basic structure

Years Subscribers BTS number number transit
000 000 of BSC of MSC MSC
1992 0,0 0,0 0,0 0 0
1993 30,4 0,8 7.7 3 C
1994 218,0 3.1 30,3 11 0
1995 6804 88 8472 29 1
1996 1544 0 17,7 169.8 55 3
1997 2485 6 28,5 274 1 87 8
1998 3403,2 413 4017 119 16
1999 4530 4 54 9 5273 151 27
2000 5843.6 69,9 676,3 185 43
2001 7427 4 86,1 8231 218 50
Network performances (traffic flow)
Lines Peak BTS BTS MSC
Years operated traffic channels capacity capacity
000 erlangs 000 Erfangs Erlangs
1992 0,0 0,0 ;.0 0,0 0,0
1993 30,4 1,2 7,2 54 6,5
1994 2180 8,5 286 217 236
1995 6804 26,3 80,9 61,5 62,7
1998 1544 0 58,2 179,9 123,7 115.8
1997 24856 101.6 3475 202,0 187,0
1998 3403,2 156,35 6853 2988 27386
1999 4530,4 2194 13391 406,4 368 4
2000 58436 2909 25883 5281 4738
2001 7427 .4 3671 5112 4 659,7 5859

cellnet/Asia 1
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STRUCTURE AND PERFORMANCES OF CELLULAR NETWORK

Asia 2: rest of Asia

Regional network basic structure

Years Subscribers BTS number number transit
000 000 of BSC of MSC MSC
1992 0,0 0,0 0.0 0 0
1993 0,0 0,0 0,0 0 g
1994 841 1,1 10,7 4 0
1995 6675 8,1 77,5 27 1
1996 41233 20,9 200,5 66 4
1997 12837 4 58,5 5627 178 17
1998 228343 1222 1188,5 345 46
1999 374291 231,5 22233 610 110
2000 60702,8 366,0 35409 807 209
2001 93391 4 533,5 5100 .4 1250 288
Network performances (traffic flow)
Lines Peak BTS BTS MSC
Years operated traffic channels capacity capacity
000 erlangs 000 Erlangs Erlangs
1992 0,0 0,0 0,0 0,0 0,0
1993 0.0 0,0 0,0 0,0 0,0
1994 84.1 3.1 12,3 7.9 8,6
1995 667,5 24 2 89,2 56,7 57,7
1996 41233 69,7 4772 146,68 138,7
1997 12837 4 2105 16185 409,7 383,3
1998 228343 462.8 3798.,8 8556 7822
1999 374291 8912,9 8531,9 1620,3 1484 6
2000 80702,8 14881 201942 25620 2323.3
2001 933914 22138 46698 2 37348 33522

cellnet/Asia 2
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ANNEX 4.3

STRUCTURE AND PERFORMANCES OF CELLULAR NETWORK

Central and Eastern Europe

Regional network installed structure

Years Subscribers BTS number number transit
000 000 of BSC of MSC MSC
1992 0,0 0,0 0.0 0 0
1993 0.1 0,0 0.0 0 0
1994 81,0 1,3 12,8 5 0
1995 2482 36 35,3 12 1
1996 8250 10,1 59,5 33 2
1997 21286 22,9 2270 72 7
1998 4280,3 41,6 4187 121 16
1999 75194 66,0 658.9 184 33
2000 12158,8 96,7 9759 261 60
2001 18269.8 133,4 1336,5 365 84
Network performances (traffic flow)
Lines Peak BTS BTS MSC
Years operated traffic channels capacity capacity
000 erlangs 000 Ertangs Erlangs
1992 0,0 00 0,0 0,0 0.0
1993 C,1 0,0 3,0 0,0 0,0
1954 81,0 3.6 10,5 9,2 10,0
1895 248 2 10,8 28,8 252 256
1996 8250 34 1 81,1 71,0 67,9
1997 21286 84,3 183.,4 1604 153,5
1998 4280,3 162,7 3327 2911 278.4
1999 7519 4 2750 533,85 4675 447 2
2000 12158,8 4290 7968 7001 669,7
2001 18269,8 6236 11206 9872 978.4

celinet/e europe 01/02/99



ANNEX 4.4

STRUCTURE AND PERFORMANCES OF CELLULAR NETWORK

Africa
Regional network basic structure
Years Subscribers BTS number number transit
000 {00 of BSC of MSC MSC
1992 0.0 0,0 0.0 0 0
1993 0,0 0,0 0,0 0 0
1984 217,3 1,3 11,7 5 0
1995 527,2 3,9 34,9 13 1
1996 908.0 6,4 57.0 20 1
1987 1654.8 15,8 1399 47 4
1998 27400 28,0 248.8 79 11
1999 3942,5 38,8 3534 104 19
2000 52661 46 4 4229 118 27
2001 68117 522 467,8 127 29
Network perfermances (traffic flow)
Lines Peak BTS BTS MSC
Years operated traffic channels capacity capacity
000 erlangs 000 Erlangs Erlangs
1992 0,0 0,0 0,0 0,0 0,0
1993 0,0 0,0 0,0 0,0 0,0
1994 217.3 36 10,6 9.3 10,1
1995 5272 11,8 31,5 27.5 281
1996 908,0 20,9 51,4 44 9 41,6
1997 1654,8 55,2 128.0 112,2 101.,6
1998 2740,0 103,3 230,5 202,5 180,6
1899 39425 150,3 326.4 2875 252 .4
2000 52661 1864 3875 351,0 303,5
2001 6811,7 2135 452 4 400,2 340,8

cellnetAfrica
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ANNEX4.5

STRUCTURE AND PERFORMANCES OF CELLULAR NETWORK

Middle East
Regional network basic structure
Years Subscribers BTS number number transit
000 000 of BSC of MSC MSC
1992 0,0 0.0 0.0 0 0
1993 0,0 0.0 0,0 0 0
1994 242 0,3 3,0 1 0
1995 2489 33 33,7 11 1
1996 7597 9,9 99,6 31 2
1997 1200,3 21,3 216 .4 85 8
1998 20453 354 3536 104 14
1999 3326,0 54 .4 560,8 154 28
2000 4884 2 74,0 7416 202 47
2001 65631 93,8 9327 248 57
Network performances (traffic flow)
Lines Peak BTS BTS MSC
Yeais operated traffic channels capacity capacity
ooe erlangs 000 Erlangs Ertangs
1992 0,0 0.0 0.0 a,0 0,0
1993 0,0 0,0 0,0 0,0 0,0
1994 242 0,9 2,6 2.3 2,5
1995 248 9 9.9 26,6 23,2 23,7
1996 7597 32,7 79.6 69,6 65,2
1997 1200,3 74.9 170,2 1490 140,9
1998 20453 131,3 2862 250,8 239,86
1999 33260 209,0 4415 387 .1 3736
2000 4884 2 2921 604 2 530,1 516,9
2001 65631 3759 769,2 6754 6653

cellnet/M. east
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FIXED NETWORK: Té)TAL AND UNIT REVENUE

ANNEX 7

1. Asia Region
Years Lines Locai revenue Trunk revenue International revenue Total
of study |operated | million US$ | US$Aine | milion US$ | USSAine | milion USS [ USSAne | USSHAine
1994 77258 11284 146,1 11469 148.5 12351 1599 454 4
1995 96317 13843 1437 14083 1462 14272 1482 4381
1996 118588 16291 137 .4 16245 137.0 15078 1271 401.5
1997 141279 1 7888 126.6 16858 119.3 14500 102.6 348 .6
1998 165214 17323 1049 16816 101.8 14101 5.3 292.0
1999 191208 20668 1081 20694 108.2 16384 85,7 302.,0
2000 219901 25156 114.4 26014 118,3 18344 83.4 316,1
2001 245991 30923 1237 31539 1262 21214 84,9 3347
2002 281358 36244 128.8 40335 143 4 24493 87,1 3592
2003 312955 42013 134.2 30117 160,1 28165 40,0 384 4
2. Latin America
Years Lines Local revenue Trunk revenue Internationai revenue Total
of study |operated | milion US$ | US$fine [ milion USS | US$Aine | milion US$ [ USSAine | US$/ine
1994 37041 7204 1945 8673 2341 3722 100,5 529.1
1995 40498 7112 175.6 9030 2230 3374 83,3 481.9
1996 44450 9660 217.3 9469 213.0 3541 79,7 510,0
1997 49740 13364 268.7 9223 1854 3241 65,2 519.3
1998 55414 14782 266 .8 9732 175.6 3443 62,1 504 .5
15999 62457 17313 277.2 9883 158,2 3500 56,0 491.5
2000 72823 21003 288 .4 10565 145,1 3704 30,9 484 4
2001 84860 26084 307.4 11037 130.3 4145 48 .8 486.5
2002 95392 31913 3340 12079 126 4 4635 48,7 5000
2003 10463} 36533 3492 12801 122.3 5051 48,3 5198
3. Eastern Europe Region
Years tines Local revenue Trunk revenue International revenue Total
of study |operated | milion US$ | USHline | million USS | USS$/ine | milion USE | US$/ine | US$fine
1994 435016 2772 61.6 3774 128.3 1932 429 2328
1995 48142 4567 V4.9 7092 147 .3 2740 36,9 2991
1996 51069 5038 08,7 8470 1659 3242 63,5 328.0
1997 54639 5591 102.3 10223 1871 3689 67.3 356.9
1998 58380 6824 116,5 11438 195.3 4319 73,7 385.5
1999 62400 8043 1289 12226 1959 5083 81,5 4063
2000 66185 10056 151.8 13177 1991 5916 89.4 4403
2001 69643 12556 180.3 14352 206, 1 6897 99,0 485.4
2002 72996 15544 2129 | 3666 214.6 8006 1087 537.2
2003 76223 19330 2336 17014 2232 9270 121.6 598.4
4. Africa & Middle East region
Years Lines Local revenue Trunk revenue International revenue Total
of study Joperated |milicn US$ [US$/ine [milion US$ [USS$Aine [milion US$ [US$iine USS$/ine
1994 23858 3861 16].8 3801 1593 2407 100.9 4220
1993 25810 4060 158.5 3696 1432 26493 104.3 406.,0
1996 28052 4054 144.5 3838 136.8 2808 100, 1 3¥i.4
1997 30458 4284 140,7 4134 139,0 3114 102,2 381.9
1998 32986 4359 132.1 4853 147.2 3196 96,9 376.2
1999 36033 4775 132.5 5136 142,35 3500 97.1 3722
2000 394950 5312 134,5 5470 138,5 3805 96,4 369 .4
2001 43084 5858 136.0 5921 137.4 4092 95,0 368,4
2002 46536 6431 138.2 6355 136.,6 4336 93,2 67,9
2003 49505 7103 143.5 6920 139 .8 4606 93,0 376,3
01/02/99
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GSM MOBILE NETWORK: TOTAL AND UNIT REVENUE 1

ANNEX 8.1

1. Asiat
Years Subscribers BSS revenue MSC revenue Contract revenue Tatal }
of study 000 milion US$ US§/line million US$ USHine million US$ US$/ine US%line
1992 0.0 0 0,0 0 0.0 0 0,0 0,0
1993 30,4 52,1 1713,8 26.5 871,7 33,7 1108,6 3694, 1
1994 2180 134 614,7 66,3 304,1 85.9 354,0 1312,8
1995 G804 278.7 409.6 143,35 210,9 198,7 242.0 912.6
1996 15440 372,1 241.0 [96.5 127.3 267.6 1733 541,6
1997 2485.6 400,2 161.0 231.8 93.3 297.4 119,6 373,9
1998 3403,2 4173 122,6 2457 72,2 326,5 95,9 290,8
1999 4530,4 402,8 88,9 2649,8 59.6 362,2 74,9 228,4
2000 5843,6 401,2 68,7 2959 50,6 409,4 70,F 189,4
2001 7427.4 400,8 54,0 232.4 31,3 458,5 61,7 147,0
2. Asia2 '
Years Lines BSS revenue MSC revenue International revenue Tatal -
of study |operated million US$ | US$Aine | million USE | USHine | million US$ | US$fine US§/line
1992 (.0 0 0.0 0 0,0 0 0,0 0,0
1993 0,0 0 0,0 0 0,0 0 0,0 0,0
1994 84,1 67,5 802.6 33.6 359.5 54,4 646,8 1849,0
1995 667.5 356,6 534,2 182.,9 274,0 90,5 435,2 1243.4
1996 4132,3 561 135.8 484.9 117,3 563,2 136,3 389.4
1997 12837.4 1457,4 113,35 1165.6 90,8 874.3 68,1 272.4
1995 228343 2198.6 96,3 1455.4 63,7 1218 53,3 2i3.4
99y 374291 33936 90,7 21793 58.2 1857,7 39,6 198,5
2000 60702.8 3802,6 62,6 2773.3 45,7 2192 36,1 144,4
2001 93391,4 4356,9 46,7 2665.5 31,8 2847.6 30,5 108,9
3. Eastern Europe ~
Years Subscribers BSS revenue MSC revenue Contract revenue Total
of study 000 million US$ | US%Aine | milion USE | USSHfline [ million US$ | USSHine US$line
1994 0,0 0,0 na 0.0 na 0,0 na na
1995 0,1 0,2 2000,0 0.1 10000 0,2 2000,0 5000,0
19596 810 80,3 w4 37.7 465,4 63,5 7584.0 22407
1997 248,2 1§7,9 4750 57.3 2309 58.4 2353 94],2
1998 825,0 293,0 3552 153.0 185.5 148,6 180,1 720,7
1999 2128,6 503.,4 236.5 296.7 13%.4 3429 161,1 537,0
2000 4280,3 654,2 152.8 410.3 95,9 536,3 125.3 374.0
2001 7519,4 771,2 102.6 539,0 71,7 803,0 106,8 281.0
2002 £2158,8 £80,7 72.4 689.3 56,7 1184,4 97.4 226,5
2003 182649.8 L6Y 4 53.1 785.5 43,0 1556,2 85,2 181,2

revenue/mobile1
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GSM MOBILE NETWORK: TOTAL AND UNIT REVENUE 2

ANNEX 8.2

4, Africa
Years Subscribers BS8S revenue MSC revenue Contract revenue Total
of study 000 miliion US$ | US$ine | milion USS | US$Aine | million USS | US$/ine US$/ine
1992 0.0 0,0 0,0 0.0 0.0 0,0 0,0 0,0
1993 0,0 0,0 0,0 0.0 (.0 0.0 0.0 0,0
1964 2173 86,9 3999 62.4 2872 50.4 370,0 1057,1
1995 527.2 146,5 277.9 54.1 159,5 76,8 145,7 5831
1996 908,0 301.3 331.8 128.4 14],4 143,2 157.7 630,49
1997 1654.8 404, | 2442 2154 130,2 2653 160, 4 5348
1998 2740.0 463 1690 269,12 98 2 3688 1346 401.8
1999 3942.5 3738 94,3 2472 62.7 380.6 96,3 2541
2000 5266, 1 237 45,0 197.4 37.5 3277 62,2 1447
2001 6811,7 166,5 24,4 120.6 17,7 254.6 37,4 79,5
5. Latin America
Years Subscribers BSS revenue MSC revenue Contract revenue Total
of study  |G0O miliion US% US%liine million US$ USShine | million US$ USS%/line US$/ine
1992 0.0 0,0 .0 t 0.0 o] 0.0 0,0
1993 0,0 Q0,0 0.0 U 0,0 [t 0.0 0,0
1994 0.0 0,0 0.0 0 0,0 0 0,0 0,0
1993 0.0 0.0 0,0 0 0,0 ( 0.0 0,0
1996 0.0 0.0 0,0 0 0,0 0 0.0 0,0
1997 1159 79,3 684.,2 38,49 335,6 30.6 436,06 14564
1998 336.4 129.3 384.4 66,4 [97.4 98.6 2931 874,9
1999 659,2 157.4 238.8 86,4 131,1 149.4 2266 596,5
2000 10282 166,2 161,6 93.6 93,0 197,5 152, 1 446,7
2001 1368,0 1780 130,11 LR 59,9 230.5 168,35 3585
6. Middle East
Years Subscribers 858 revenue MSC revenue Cantract revenue Total
of study 000 million USE | US$Hline | milion USS | US$/line | milion USE | US%ine USS/line
1992 0,0 0,0 na 0.0 na 0.0 na na
1993 0,0 0,0 na 0,0 na .0 na na
1994 242 20,1 830,6 10,3 433.9 14.4 595,0 18595
1995 248.9 1571 6312 8.9 3290 102.4 411.4 1371,6
996 7597 297.0 3909 132,3 200,35 226.3 2979 8893
1997 1200,3 450,8 375.6 2277 189.7 319.3 266,0 8313
1998 2043.3 500,8 245,1 29491 146,4 4499 220,2 6ll1,7
1999 3336,0 603,8 181,5 401.0 120,6 5632 169.3 471.4
2000 4884.2 570,6 116,8 429.3 87,9 6129 125,35 330,2
2001 6363,1 327.5 80,4 3337 51,1 6251 93,2 226.8
01/02/99
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feasible/fixed

FIXED NETWORK: AVERAGE RETURN

1. Asia Region 25,00%
Years Lines Investment Expenses Revenue Return
of study 000 US$/line US$/line US$/line %
1994 77258 1682,0 420),5 454 .4 2.02%
1995 96317 16210 4053 4381 2,03%
1996 1 8588 1431.0 357.8 401,5 3.06%
1997 141279 1322.0 330,5 348.6 1.37%
1998 165214 1300,0 3250 292.0 -2,54%
1999 191208 1305,0 3263 302,0 -1.86%
2000 219901 1258,0 314,5 316,1 0,13%
2001 249991 1266,0 316,5 334,7 1,44 %
2002 281338 1184,0 296.0 359,2 5.34%
2003 3124935 1220,0 305.0 384.4 6,50 %
2. Latin America 25,00%
Years Lines Investment Expenses Revenue Return
of study 000 US3$/line US§iine US%/line %
1994 37041 1380.0 345,0 5291 13,34%
1995 40498 1392.0 348,0 4819 9,62%
1996 44450 1285.0 321,3 510.0 14,69%
1997 49740 1226,0 306,5 519,3 17,36%
1998 55414 1225,0 306,3 504,5 16,18%
1999 62457 1120,0 280,0 451.5 18,88%
2000 72823 948.0 2370 484 .4 26,10%
2001 84860 936,0 2340 486.,5 26,98%
2002 95592 9483 ,0 245.8 5090 26,78%
2003 104631 1028,0 257,0 519,8 25,56%
3. Eastern Europe Region 25,00%
Years Lines Investment Expenses Revenue Return
of study 000 US$/line US$/line US$/line %
1994 45016 1086,0 271.,5 2328 -3,56%
1995 48142 1023,0 2558 299.1 4.24%
1996 51069 1029,0 2573 3280 6,88%
1997 54639 927.,0 231.% 356,9 13,50%
1998 58580 1021,0 2553 3855 12,76%
1999 62400 985,0 246,3 406,3 16,25%
2000 66185 963,0 241.,3 440,3 20,63 %
2001 69643 953,0 238,3 485 4 25,93%
2002 72996 936,0 2340 3372 32,39%
| 2003 76225 905,0 226,3 598 4 41,12%
4. Africa & Middle East region 30,00%
Years Lines Investment Expenses Revenue Return
of study 000 US%/line US%/line US$/line Y%
994 23858 942.0 282.6 4220 14,80%
1995 25810 848.0 254.4 406.0 17,88%
1696 28052 883.0 2649 3814 13,19%
1997 30458 707,0 212,1 381.9 24,02%
1998 32986 693.0 207,9 376,2 24,29%
1999 36033 734.0 2202 372,2 20,71 %
2000 39490 715,0 214,5 369,4 21,66%
2001 43084 708.0 212,4 368,4 22,03%
2002 46536 685,0 205,5 367.9 23,71 %
2003 49505 769,0 230,7 376,3 18,93 %

ANNEX 9

01/02/99



feasible/mobilel

ANNEX 10.1

MOBILE NETWORK 1: AVERAGE RETURN

1. Asia 1 25,00%
Years Lines Investment Expenses Revenue Return
of study 000 US$/line US$%/line USS/line %
1992 0.0 0,0 0.0 0.0 0.00%
1993 30.4 3690,2 922.6 3694.1 75,11 %
1994 218.0 18277 456.9 1312.8 46,83 %
1995 680.4 1498.0 374.5 912.6 35,92%
1996 1544.0 12(1,7 300,4 541,6 20,07%
1997 2485.,6 1120,4 280,1 373.9 8.37%
1998 3403,2 1109,0 2773 290.8 1.22%
1999 4530,4 1061,5 265 .4 228.4 -3,48%
2000 5843.6 1012,3 253.1 189,4 -0,29%
2001 74274 943 .4 2359 147.0 -9.42%
2. Asia 2 25,00%
Years Lines Investment Expenses Revenue Return
of study 000 US$/line US$/line US$/line %
1992 0 3,0 0.0 0.0 0.00%
1993 0 0.0 0,0 0.0 0.00%
1994 84,1 1849.2 462 .3 1849.0 74.99%
1995 667,5 1476.,6 369,2 12434 5921%
1996 41323 629,3 157.3 389.4 36,88%
1997 12837 .4 474.5 118.6 272.4 32,41%
1998 228343 480.1 120,0 213.4 19,45%
1999 37429,1 491.5 122,9 198.5 15,39%
2000 60702,8 4475 111,9 144 .4 727%
2001 93391 4 399.7 99,9 108.9 2.25%
3. Eastern Europe Region 25,00%
Years Lines Investment | Expenses Revenue Return
of study 000 US$/line USSiline Ussiline %
1994 0,0 0.0 0,0 0.0 0,0%
1995 0,1 218 3.5 5000,0]  22910,78%
15996 81,0 22476 561,9 22400 74.66%
1997 24,2 1675,0 418,8 941,2 31,19%
1998 8250 1224.6 306,2 720.7 33.85%
1999 2128,6 1011.6 252.9 337.0 28.08%
2000 4280,3 877,1 2193 374,0 17,64 %
2001 7519.4 780,3 195,1 281,0 11,01%
2002 12158.8 709,1 177,3 226,5 6,94 %
2003 18269,8 653.5 163 .4 181,2 2,73%
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feasible/mobile2

MOBILE NETWORK 2: AVERAGE RETURN

ANNEX 10.2

1. Africa 25,00%
0 Lines Investment Expenses Revenue Return
0 000 US#%/line US%/line US%/line %
1992 0.0 0.0 0,0 0,0 0,00%
1093 0.0 0,0 0.0 0.0 0.00%
1994 217.3 1056,5 264,2 1057.1 75.02%
1995 527,2 1018.5 254.6 583.1 32,25%
1996 908,0 12225 305.6 630.9 26.61%
1997 16548 1205.6 301,4 534.8 19.36%
1998 2740.0 1130.0 282.5 401.8 10,56%
1999 3942.5 1039.4 259.9 254.1 -0,55%
2000 5260,1 922.8 230,7 144,7 -9.32%
2001 6811,7 793.0 1983 79,5 -14,97%
2. Latin America 25,00%
Years Lines Investment | Expenses Revenue Return
of study 000 US%/line US$iline USS/line %
1992 0.0 0.0 0.0 0.0 0,00%
1993 0,0 0.0 0,0 0.0 0,00%
1994 0.0 0.0 0.0 0,0 0,00%
1995 0.0 0,0 0,0 0.0 0.00%
1996 0,0 0.0 0.0 0.0 0.00%
1997 115,9 1456,4 364, 1 1456.4 75.00%
1998 336.4 1376,3 344, 1 874.9 38.57%
1999 659,2 1299,0 324.8 596.5 20,92%
2000 1028,2 1279,5 319.9 446.7 9.91%
2001 1368,0 1320,2 330,1 358.5 2,15%
4. Middle East region 25,00%
Years Lines Investment | Expenses Revenue Return
of study 000 US$/line US%/line US§/line %
1994 0 0,0 0,0 0.0 0.0%
1995 0 0,0 0.0 0.0 0,00%
1996 24,2 1859,3 464,8 1859,5 75,01%
1997 248.9 1550,9 387.7 1371.6 63.44%
1998 759,7 1397.9 349,5 389.3 38,62%
1999 1200,3 1716,1 4290 831,3 23.44%
2000 2045,3 16182 404,6 611.7 12,80%
2001 3326 1467, 1 366.8 471.4 7.13%
2002 4884,2 1329.3 332,3 330.2 -0,16%
2003 6563, 1 1216.0 304,0 226.8 -6,35%




