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SUMMARY 

This document reports on the current state of GSM mobile networks in West Africa and the 
roaming agreement situation between various operators in the Economic Community of West 
African States. The document describes a proposal for implementing roaming for future 
generations of networks throughout the Community, and makes practical recommendations 
for this implementation. 

A The telecommunication sector  in West Afr ica 

A survey of the sector leads to the following observations: 

i) Technology and services in the telecommunication sector are undergoing changes 
leading to the introduction of new technology and services. 

ii) Institutions are witnessing the liberalization of the sector, as operations and 
regulatory activities separate and commercial operators become active, particularly in 
mobile communications. 

iii) The infrastructure in the Community is moving towards improved international 
connectivity between the members, with four major projects at the regional, African 
and worldwide level. 

B GSM networks in the West Afr ican community  

B.1 General and technical descr iption 

The first GSM networks in the Economic Community of West African States (ECOWAS) 
began operating in 1996. Beginning with five networks in four countries, the sector expanded 
and, at the end of 2004, had grown to 42 operational GSM mobile networks, unevenly 
distributed across the fifteen ECOWAS countries (from a single mobile network to five per 
country). 

Most of the networks in use are single-band (GSM 900), although some operators have 
addressed the demand for higher-capacity and better-quality service with dual-band networks 
(GSM 900/1800).  

B.2 State of the market 

i) Market structure 

The market structure is determined by two customer profiles: 

– postpaid or business customers have a subscription and make regular payments for 
using different telecommunication services; 

– prepaid customers purchase a basic connection kit, and top up their credit on a user 
account with fixed-amount cards of various denominations. 

Recharging cards are available from different operators offering a range of prices and 
conditions.  

ii) Services and rates 

The services offered are a reflection of the customer profiles, with options providing further 
differentiation. A comparative study has shown that (postpaid) access charges vary from one 
network to another to a surprising degree, even within a single country. The extremes can 
represent a difference of as much as 14 362%! The situation is the same for (prepaid) 
connection kits, with prices varying by as much as 700%. 
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Usage rates likewise depend on customer profiles, but also on other factors, the most 
important of which is the calling destination: within the same network, between networks, 
international and mobile-to-fixed.  

The study shows great diversity in operator charges for the same type of call, even within one 
country; the extremes reached are 75% for intra-network calls, 157.14% for inter-network 
calls, and 350% for calls to a fixed number.  

Intra-network calls are generally low-priced, whereas, as the comparative study shows, 
inter-network and mobile-to-fixed calls can be more expensive by up to 67% and 131% 
respectively, in some networks. 

The rates charged for international calls also vary widely, and some operators use tiered rates 
for international calls to different destinations. 

B.2 The changing handset landscape 

The advent of the mobile telephone created an opportunity for ECOWAS countries to provide 
broad access to telephony in a short time. At the end of 2004, mobiles accounted for 84% of 
all telephone subscribers (fixed and mobile).  

The period between 2000 and 2004 saw particularly spectacular growth in the number of 
mobile handsets in different countries, ranging from 166% to 6 071%. The average increase 
for all ECOWAS member countries was 819%. 

Telephone density for mobiles currently varies between 1.2 and 14.2 per 100 inhabitants, the 
average for all ECOWAS members being 5.2. 

All operators have vastly more prepaid than postpaid customers (reaching 98% of the total in 
some cases). 

C Roaming agreements 

In order to improve the connectivity of their networks, mobile operators offer roaming 
services to customers who travel outside the home operators' service coverage zones. 

C.1 Types of service 

Most of the operators in West Africa offer international roaming, under which a customer 
who travels outside the country is automatically given access to mobile services using the 
infrastructure of the local operator. 

TELECEL operators offer a multi-SIM card service within their network, with different 
numbers used with separate SIM cards in different countries. 

C.2 Current situation 

As of 31 July of this year, 268 roaming agreements were in place, with 23 West African 
operators participating out of the 42 currently operating in the Community. 

In three of the Community countries, there is not a single operator with a roaming partner in 
the ECOWAS area. 

In addition to standard roaming, satellite roaming (with Thuraya Satellite 
Telecommunications Co.) is being offered by seven operators in six ECOWAS countries.  

C.3 Access offers and conditions 

Prepaid roaming has emerged as a complement to postpaid, to cover the full range of 
customer profiles. 
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Access conditions differ depending on the type of customer, with postpaid customers paying 
expensive security deposits (between USD 377.29 and USD 1 508.40, including taxes, 
depending on the operator) and prepaid customers paying one-time connection charges 
(between USD 18.87 and USD 47.16). 

C.4 Rates 

Rates are calculated on the basis of calls made and received. The vast majority of operators 
declined to provide full information on rates, explaining that they were entirely dependent on 
the foreign partner operator. 

D Recommendations for  implementing roaming in the ECOWAS region 

i) For the 2.5G and 3G networks, the roaming architecture should be based on HPLMN, 
which offers more security, ensures better quality and makes it easier to keep up with 
roaming clients. 

ii) For interconnection between the networks, a long-term solution taking into account 
such factors as security, cost and complexity of implementation might be the use of a 
GPRS or GRX roaming network in place of direct connections between the networks. 

iii) Roaming, far from being just another service, has to be perceived as a factor 
contributing to the integration of the ECOWAS region, by ensuring that a travelling 
subscriber always has access to mobile services via at least one local network. 

 Community-wide roaming should make this service accessible to the largest possible 
number of people, and ensure that it remains profitable for the operators while 
protecting and promoting inter-operator competition. 

iv) To achieve these objectives, implementation in the ECOWAS region should be based 
on what has been termed the centralized model, aimed at achieving international 
roaming on the basis of inter-governmental treaties.  

v) To this end, a transnational body could be set up that would perform three functions 
for the operators (roaming broker, clearing house and GRX operator) and represent 
ECOWAS in international forums. 

E Recommendations 

In making this project a reality, a number of factors could be taken into consideration. 

i) Definition of an exchange forum in which the participants (operators and regulators 
from the different countries) and partners (technical bodies and private sector) can 
explore the important issues involved in realizing such a project. 

ii) Progressive realization in two phases. The first phase should be set up rapidly to 
cover existing 2G network roaming. The next phase would essentially involve the 
upgrading and development of the architecture of the international infrastructure and 
roaming platform to take into account the evolution of mobile networks towards 2.5G 
or 3G. 

iii) The need for a compromise between operators and regulators for the harmonization 
of 3G technologies in ECOWAS, to preserve network interoperability and allow 
terminals to work on the different networks. In addition, thought will have to be given 
to 3G licensing conditions. 
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iv) Definition of a new approach to regulation, based on the Community-wide approach 
to regulation called for in the West African common market project for the 
harmonization of ICT market policies, conducted by ITU with European Union 
funding. 

v) Creation of a database with structured, reliable information. The realization of a 
project such as this requires a complete analysis of the various aspects of regulation, 
networks and mobile services in the Community countries. 
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Introduction 

This report is organized in six sections. Section 1 describes the mission, its terms of reference 
and how it was conducted. Section 2 provides an overview of the telecommunication industry 
in West Africa, the technical basis and institutional environment within the Community, and a 
survey of existing and planned transnational infrastructure projects for the interconnection of 
networks from the different member countries. 

Section 3 gives a technical and commercial survey of GSM networks in the ECOWAS region, 
using comparative studies of network growth in the different countries, the market and its 
composition, the service packages available, and the costs of the latter.  

Section 4 presents the situation with respect to roaming agreements between the different 
ECOWAS operators. It looks at the different types of roaming, and discusses the current state 
of the agreements by network. This is followed by a comparison of the proposed services and 
their costs. 

Section 5 describes a proposal for implementing roaming in the ECOWAS region for future 
generation networks. The different types of roaming architecture for these networks are 
described, and the options available for interconnection are presented. Next, the 
implementation scenarios are analysed. Finally, a proposed roaming model suitable for the 
ECOWAS context is described. 

The recommendations in Section 6 concern both technical and regulatory aspects, and 
underline the necessity of setting up an authoritative database on existing networks. 
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1 Mission 

1.1 Presentation 

The terms of reference for the mission were defined as follows: 

Under the authority of the BDT Director and in close cooperation with ITU's area office in 
Dakar, the expert will be called on to perform the following tasks: 

1) Analyse the current situation of mobile networks in West Africa, both technical and 
commercial, for prepaid subscribers, business customers, etc. 

2) Produce an overview of existing roaming agreements and identify points of 
convergence. 

3) Propose a process for implementing roaming as part of the transition from the 
current GSM networks towards GPRS and then 3G. 

4) Perform any other tasks that may be assigned by ITU. 

5) Produce a mission report for submission to ITU. 

1.2 Conduct of the mission 

The mission was carried out in two phases. 

• A ten-day stay at the regional maintenance facility CMTL (Centre régional de 
Maintenance des Télécommunications) in Lomé, 3-14 July 2005. The knowledge 
gained through this organization provided valuable guidance for the conduct of the 
mission. This phase was also used to conduct research and collect information. 

• A remote-working phase of eleven days (over three weeks), at the end of which this 
report was prepared. 

2 Telecommunications sector  in West Afr ica 

The Economic Community of West African States (ECOWAS) is a regional entity composed 
of the following fifteen countries: Benin, Burkina Faso, Cape Verde, Côte d'Ivoire, Gambia, 
Guinea, Guinea-Bissau, Ghana, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone and 
Togo. The revised ECOWAS treaty of 1993 aims at accelerating economic integration and 
improving political cooperation between the members [1]. In this context, information and 
communication technologies are an excellent means of achieving closer integration of the 
populations, and a powerful factor for development and economic growth. The technical and 
institutional environment of the sector within ECOWAS is depicted in the following. 

2.1 Technology and services 

The development of telecommunication infrastructure in ECOWAS parallels the evolution of 
technology in the industry, with new technologies and services including: 

• optical fibre transmission for urban, long-distance and regional international 
extensions 

• SDH (synchronous digital hierarchy) network technology, more flexible than PDH 
(plesiochronous digital hierarchy) 

• Internet accessibility throughout the region 

• mobile services throughout the region, in particular GSM 

• broadband services – ISDN, Wi-Fi, ADSL – in some countries 
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• use of radio technology in local access networks for fixed subscribers as an 
alternative to copper pairs. 

2.2 Institutional environment 

The institutional environment in the telecommunication industry can be summarized briefly 
as follows: 

• separation of post and telecommunication management activities in all countries of 
the region with the exception of Benin 

• liberalization of the telecommunication sector and establishment of regulatory bodies 
in most of the countries 

• at least two GSM cellular licences in each of the countries except Cape Verde (which 
only has one operator) 

• sale of shares in the national operator to strategic partners in six countries: Cape 
Verde, Côte d'Ivoire, Ghana, Guinea, Senegal, Guinea-Bissau, Niger 

• privatization process commenced for some incumbent operators (Burkina Faso, 
Mali). 

2.3 Regional infrastructure projects 

The infrastructure projects involving the countries of West Africa include the following. 

• SAT3/WASC/SAFE – involves the installation of an optical fibre submarine cable 
connecting Dakar to Cape Town, following the Atlantic coastline of the countries of 
western, central and southern Africa. The goal was to ensure the connectivity 
between the countries of West Africa and, on the one hand, Europe and South 
America, and, on the other hand, southeast Asia. 

• RASCOM – involves the installation of a satellite communication system covering 
the entire continent. 

• INTELCOM I I  – an ECOWAS-initiated backbone project for the sub-regional 
information infrastructure. Represents the follow-on to INTELCOM I, a 1986 
programme. 

• The telecommunication programme of L iptako Gourma – begun in the 1980s, this 
programme has the objective of improving direct interconnectivity between the 
member countries and modernizing their networks. 

3 GSM mobile networks in West Afr ica 

3.1 General descr iption 

3.1.1 Operator  situation 

Operation of the first GSM networks in West Africa goes back to 1996, with the introduction 
of five networks in Burkina Faso (ONATEL), Côte d'Ivoire (Orange CI and Loteny 
Telecoms), Ghana (Scancom Ltd.) and Senegal (SONATEL). With the exception of Côte 
d'Ivoire, where a second operating licence had been granted to a commercial operator, it was 
the national incumbent operator that operated these early networks in each case. 

Annex 1 lists the GSM cellular operators as of 31 December 2004 for the different ECOWAS 
countries. 
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The number of operators has now grown to 42. Figure 1 below shows how the number of 
licences is distributed between the countries. 

Figure 1: Number of operators per  country 
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The growth in the number of networks is depicted in Figure 2: after the hesitancy of the first 
four years (1996-1999), there was explosive growth in 2000 and 2001 (with 8 and 9 new 
operators respectively). This is due partly to the adoption of the GSM standard for mobile 
services, in countries such as Benin, Mali, Niger and Nigeria which had initially leaned 
towards different technologies (AMPS or ETACS); and partly to sector liberalization in 
numerous countries with multiple licences (Burkina Faso, Gambia, Guinea, Sierra Leone). 

Figure 2: Growth in number of operators 
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3.1.2 Technology 

The main standard in use is GSM (global system for mobile communications). GSM allows 
for transmission via radio transmitters/receivers located in all of the countries, providing 
service to individual zones or "cells". The network automatically provides call continuity and 
maintains call quality during handover from one cell to another. 
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Two types of GSM standard are in use: GSM 900 is for the 900 MHz band, with 124 
communication channels located between 890 MHz and 960 MHz. GSM 1800 operates in the 
1 800 MHz band and has 374 channels between 1 710 MHz and 1 880 MHz. 

In addition to telephony, GSM allows for digital data transfer, messaging and fax at rates up 
to 9.6 kbit/s. 

In ECOWAS, 39 out of 42 networks use the GSM 900 standard. 

To meet the constantly growing demand for connection capacity, particularly in densely 
populated urban areas, and to improve the quality of the service, some operators are turning to 
dual-band GSM 900/1 800 MHz. They include Bell Benin Communications of Benin, 
TelMob of Burkina Faso, Celcom Telecommunications of Liberia, Comium Sierra Leone, 
Datatel of Liberia and all the networks of Nigeria (Globacom Ltd., MTN Nigeria 
Communications, Nigeria Mobile Telecommunications, Vee Networks Limited). 

3.1.3 Network interconnection 

The different networks inter-operate to provide accessibility for all numbers from any fixed or 
mobile network, whether domestic or international. 

Rules, conditions and types of interconnection are determined by the regulators [2]. 

With the exception of Mali, where the principle of competition in all market segments was 
adopted in 2000 to guide liberalization, all the other countries rely on a more restrictive 
procedure, retaining exclusive access for international calls for a period of time [3]. This is the 
case in Senegal until 2003, Burkina Faso to the end of 2005, Guinea-Bissau until 2010, and 
Cape Verde until 2020. 

3.1.4 Coverage 

Radio telephony licences for the operation of GSM networks are allocated in connection with 
coverage obligations specified under the operator's licensing terms of reference. For some 
countries, the obligations are formulated as a certain number of towns, while others specify 
the size of the population to be served [3]. 

In view of the uneven geographical distribution of the populations, other types of technology 
(in particular satellites) will certainly be required to achieve full coverage of the entire 
territory. 

3.1.5 Network quality of service 

Analysis of network quality of service data does not appear to be a major concern for 
regulators at this time. With networks currently undergoing rapid growth, it is mainly rates 
and subscriber numbers that are measured, in those cases where a country has actually set up 
an industry monitoring office [3]. It would be useful if the national regulatory bodies also 
included the results of periodic quality of service audits. 

3.2 Market 

3.2.1 Descr iption 

The ECOWAS countries can be grouped according to the degree to which the market has 
opened up: 

• countries where the network is operated under a monopoly (Cape Verde) 
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• countries where the market is shared by two operators (Gambia, Guinea-Bissau, Mali, 
Senegal and Togo) 

• countries with three operators (Burkina Faso, Côte d'Ivoire1, Ghana, Guinea, Liberia, 
Sierra Leone, Niger) 

• countries with more than three operators (Benin, Nigeria). 

3.2.2 Structure 

The market of interest to the different operators can be broken down into two types of 
customers: postpaid and prepaid. 

3.2.2.1 Postpaid market 

These are typically business subscribers to mobile services. Subscription costs depend on the 
operator, and may include the following: initial subscription or connection fee; security 
deposit; fixed monthly charge (subscription fee or charge). Subscribers also pay for the 
different services they use, generally at regular intervals (e.g. once per month). Monthly 
payments are required to maintain the subscription. 

3.2.2.2 Prepaid market 

These "subscriptions" are essentially limited to the acquisition of a connection kit that allows 
the user to open an account and use certain mobile services. Usage charges are deducted in 
real time directly from the account, which must be periodically replenished by the user. 

3.2.2.3 Recharging cards 

The account is topped up using recharging cards, or cards that have a scratch code. They are 
available in different denominations. 

Credit validity, account validity 

Operators typically define several phases, or states, that an expiring prepaid account can go 
through. 

Phase 1: Normal use 

The account is topped up as required (initially with a starting credit, later with a payment 
through a recharging card). The credit validity is the length of time available for using up the 
credit. At the end of that time, any unused credit is lost. Throughout this time, access is 
available to different calling and receiving services, on the condition that there is sufficient 
credit on the account. 

Credit validity depends on the type of recharging card purchased, the more expensive ones 
lasting longer. Continued use of the card to access different services requires the user to make 
payments to the account (with the deadline for utilization extending each time). 

Phase 2: Grace per iod 

If the period available for using the purchased credit is allowed to expire, a grace period 
begins. During this time the user continues to be able to receive incoming calls or SMS 
messages, and to use a few free services authorized by the operator. At any time during the 
grace period the account can be restored to active status by purchasing additional credit. 

____________________ 
1 Côte d'Ivoire officially has three GSM network operators. However, one of them, Cora de 

Comstar, is currently under suspension. 
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Phase 3: Suspension 

Suspension begins when the grace period has ended without the user topping up the account. 
An account that has been suspended is blocked from all calls with the exception of calls to the 
customer service. 

Phase 4: Expiry 

At the end of the suspension period, the account is closed. The user loses his or her telephone 
number; to resume use, a new subscription is normally required. 

Annex 2 provides an overview of the different prepaid cards offered by the operators in the 
various countries. 

Whenever a card is topped up, a deadline is assigned by which the credit must be used up. 
The length of time available varies, depending on the value of the card; the latter can go from 
1 000 CFA francs (USD 1.89) to 100 000 CFA francs (USD 189). A common denomination is 
5 000 CFA francs (USD 9.43). Figure 3 below summarizes the conditions that apply to a card 
of this value among different operators. 

Figure 3: Conditions for  a 5 000 CFA franc recharging card (USD 9.43) 

 

After topping up, the subscriber's connection time on the network varies between 60 days 
(Telecel Benin, Togocel Togo and Alizé Senegal) and 145 days (Scancom Ghana). Only 
Telmob Burkina Faso and Scancom of Ghana give the customer additional time beyond the 
grace period. 

Increasingly, it has been observed (in Burkina Faso, in particular) that operators hesitate to 
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3.2.3 Services 

In countries where there are several operators, the range of services on offer provides an 
important criterion for differentiating between the networks, becoming an essential factor in 
attracting new customers and retaining existing ones. 

It is beyond the scope of this report to describe the vast range of promotional offers; the 
operators compete with countless, imaginative new packages in a bewildering variety. In 
general, however, it may be observed that they include favourable subscription rates as well 
as services with preferential rates for certain days, times, etc. 

3.2.3.1 Different types of service 

Operators can differentiate themselves from the competition by offering services that go 
beyond simple telephony. A partial list of the possibilities might include: 

• convenience features such as caller identification, conference calls, call forwarding, 
call knocking, unlisted numbers, etc. 

• account management features such as detailed billing charges, account consultation, 
carrying forward unused credit, restrictions on outgoing calls, etc. 

• customer services of various kinds. 

Depending on the type of subscription, some services will be included, while others are 
requested and paid for separately. 

3.2.3.2 Some value-added services 

Value-added services are enjoying considerable popularity. Among them are SMS messages, 
fax service and roaming. 

SMS 

SMS, or Short Message Service, is an integrated service that allows GSM network users to 
send and receive text messages (up to 160 characters in length) using a mobile handset. With 
its relatively modest price (25 CFA francs, or USD 0.047, in some networks), SMS is one of 
the most popular services (after telephony itself), providing operators with an opportunity to 
optimize network usage. 

The manner in which SMS services are organized differs among the operators. Thus, in 
addition to the normal mobile-to-mobile SMS, there is an Internet-to-mobile SMS (offered by 
Orange Côte d'Ivoire), automatic SMS alerts (with information on products and services, such 
as the pharmacy-finder service of Telecel Côte d'Ivoire and Telmob Burkina Faso), etc. 

Fax and data 

This service is available for certain mobile handsets, and offers the possibility of transferring 
data (e.g. e-mail) or sending faxes. It is available from Telmob in Burkina Faso, Alizé in 
Senegal, and Togocel in Togo. 

Roaming 

Roaming allows an operator to offer subscribers connectivity throughout the range of another 
operator's network (generally, in another country). It is a service undergoing rapid growth, 
and will be examined in greater detail in the chapters that follow. 
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3.2.4 Tar iffs 

3.2.4.1 Packages and options 

The connection packages offered by operators can be broadly classified into two categories, 
with a distinct group of customers in each case: 

• postpaid subscribers – essentially the major corporate and professional customers, 
with heavy usage of mobile services 

• prepaid subscribers – the general public, with lighter, more episodic usage patterns. 

Some operators also provide a variety of additional options within each of those categories, 
for finer segmentation of the customer base. Thus, some operators, such as Alizé (Senegal), 
Telecel (Burkina Faso) and Ikatel (Mali) distinguish between postpaid subscribers who have 
an individual subscription and those whose subscription is linked to a business or group.  

3.2.4.1.1 Compar ison of postpaid subscr iption rates 

Table 1 below gives an idea of the subscription rates paid by household postpaid customers in 
a number of countries. 

Table 1: Subscr iption fees paid by household postpaid customers 

Country Operator  Connection fee Monthly fee Secur ity 
deposit 

CELTEL 377.29 11.13 282.97 

TELMOB 77.91 11.13 150.92/377.29*  Burkina Faso 

TELECEL 28.30 18.86 94.32/282.97*  

Ghana SPACEFON 6.17 1 166  

IKATEL 18.86 9.43 282.97 
Mali 

MALITEL 207.51 9.43 94.32/188.65*  

Niger CELTEL 9.43 18.86 282.97/565.94*  

Nigeria VMOBILE 3.79 18.96  

Senegal ALIZE 47.16 14.84 377.29 

Sierra Leone CELTEL 548.38   

Togo TOGOCEL 122.62 9.43 282.97 

Source: Operator websites [4] 

1 USD = 530.09 CFA francs (15 August 2005) 

*  Size of security deposit depends on option chosen (domestic or international) 

The subscription or access fees include the subscription itself, service set-up, registration fees, 
etc. 

Figure 4 below compares the fees charged by operators. 
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Figure 4: Compar ison of postpaid subscr iption fees 

 

The data reveals differences between countries and between operators. Thus, four out of the 
eleven operators in the eight countries surveyed have subscription charges of USD 100 or 
more. 
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Figure 5 below shows the results of a comparison of all these different costs. The result is 
highly variable, once again, costs ranging from 3 000 CFA francs (USD 5.66) at Celtel 
Burkina to 24 000 CFA francs (45.28 USD) at Telecel Benin. However, it should be borne in 
mind that special promotional offers are very frequent in this segment of the market, during 
which considerably more favourable prices are available. 

Figure 5: Compar ison of prepaid kits 

 

In this way, the purchase price for a connection kit often includes a starting credit balance. 
Figure 6 below depicts that balance as a percentage, for the operators surveyed. 

Figure 6: Real cost and star ting credit for  a prepaid kit 
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3.2.4.1.3 Compar ison of service cost 

Operators typically provide a selection of different services with each type of subscription. 

Premium services  

Table 3 below depicts the conditions for a few of the more commonly offered services for 
household postpaid customers (prices in USD). 

Table 3: Some premium services and conditions  

Services Voice 
mail 

Caller  ID Caller  ID 
blocking 

Caller  
hold 

Forwarding Conference SIM card 
change 

Telecel 
Benin 

 
Free 

 
Free 

 
9.43 

 
Free 

 
Free 

 
Free 

 
X 

Celtel 
Burkina 

 
Free 

 
Free 

 
56.59 

 
Free 

 
Free 

 
X 

 
9.43 

Telmob 
Burkina 

 
Free 

 
Free 

 
11.13 

 
Free 

 
Free 

 
X 

 
9.43 

Telecel 
Burkina 

 
Free 

 
Free 

 
Free 

 
Free 

 
Free 

 
Free 

 
9.43 

Malitel 
Mali 

 
Free 

 
Free 

 
5.66 

 
5.66 

 
5.66 

 
7.55 

 
28.30 

Celtel 
Niger 

 
Free 

 
Free 

 
28.30 

 
Free 

 
X 

 
X 

 
X 

Telecel 
RCI 

 
Free 

 
Free 

 
Free 

 
Free 

 
Free 

 
Free 

 
18.86 

Togocel 
Togo 

 
Free 

 
Free 

 
9.43/month 

 
Free 

 
Free 

 
X 

 
X 

Source: operator websites [5] 

1 USD = 530.09 CFA francs (15 August 2005) 

X: not offered 

Practices vary then, with some operators offering a service free of charge while others only 
provide it against a fee. Even for paying services, costs can vary considerably from one 
operator (and country) to another. 

3.2.4.2 Usage charges 

The rates charged for calls depend on the type of subscription (postpaid or prepaid) and the 
option selected (in cases where operators provide options to further discriminate between 
different groups of customers). 

3.2.4.2.1 Rate determination 

Depending on the subscription (and option), the rate charged for a call will thus depend on 
several factors: 

• the service used (voice, SMS, etc.) 

• the destination: a number on the same network, a different mobile network, the fixed 
network (local? domestic? international?) 

• caller's location (roaming) 
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• the day (weekday, weekend, holiday) 

• the time (full-rate period, reduced-rate, off-peak). 

3.2.4.2.2 Compar ison of rates 

Figure 7 shows the per-minute rates charged by some operators in different countries for a 
call placed during the full-rate period, by type of call (same network, different mobile 
network, or fixed network). 

Figure 7: Per -minute rates for  regular  prepaid subscr ibers 

Source: operator websites [5] 
1 USD = 530 09 CFA francs (15 August 2005) 

These rates are for a regular prepaid subscription of a type that is offered by most operators 
for the general public. 

For calls within the same network, reduced off-peak rates are very common for most 
operators; but this is not true for other types of calls. 

Figure 8 below shows how calling rates within the same network compare with those for an 
inter-network call, and with those for a call to a fixed number, for the surveyed operators. 
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Figure 8: Compar ison of rates for  calls within the network  
with rates for  other  types of calls 

 

The rates charged for different types of calls by one and the same operator vary widely. Calls 
between networks tend to be more expensive (by 67%, in the case of Spacetel Benin), as do 
rates for calls to a fixed number (131% more expensive, in the case of Celtel Niger). An 
exception should be noted in Senegal, where a mobile-to-fix call is actually less expensive! 

3.2.4.2.3 Analysis of rates 

The analysis is for the rates charged for different types of calls during peak (full-rate) hours 
by different operators in West Africa. 
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Figure 9: Compar ison of per-minute rates for  calls within the network,  
full-rate calling per iod 

 

The rates for this type of call vary from USD 0.26 (140 CFA francs) with Alizé Senegal to 
USD 0.47 (250 CFA francs) with Telecel Côte d'Ivoire, 75% more. 

Calls to a different network (regular  prepaid) 

These are calls made by a mobile subscriber to a subscriber with another network in the same 
country. 

Figure 10 below shows the per-minute charges for different operators during full-rate periods. 

Figure 10: Compar ison of per-minute rates for  calls to a different network,  
full-rate calling per iod 

 

 

The rates for this type of call vary from USD 0.26 (140 CFA francs) with Alizé Senegal to 
USD 0.68 (360 CFA francs) with Telmob Burkina Faso, or 157.14% more. 
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Calls to the fixed network 

These are calls made by a mobile subscriber to a fixed-network number in the same country. 
Figure 11 below shows the per-minute charges for different operators. 

Figure 11: Compar ison of per-minute rates for  calls to the fixed network,  
full-rate calling per iod 

 

For a standard long-distance call, costs vary between USD 0.19 (100 CFA francs) with Alizé 
and Sentel Senegal and USD 0.85 USD (450 CFA francs) with Celtel Niger, or 350% more. 
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Figure 12: Compar ison of SMS rates 

 

 

The rates charged for this service also vary greatly from one country to another. 

• SMS within the network: varies between USD 0.05 (25 CFA francs) (excluding tax) 
per SMS within the Telecel network in Burkina Faso and USD 0.14 USD (75 CFA 
francs) (excluding tax) within the Ikatel Mali network, 275% more. 

• While some operators charge the same for SMSs sent to other networks or 
internationally, others have a significant mark-up in those categories. Among them 
are Celtel Niger (208% more for an SMS to a different network), Telmob Burkina 
(150% more for an international SMS) and Sentel Senegal (+200% for an 
international SMS). 

• At the same time, the rates charged for SMSs sent within a network tend to be more 
uniform within each country (e.g. Telmob and Celtel in Burkina Faso). 

3.2.4.2.5 International calling 

Table 4 below provides an overview of the rates charged for calls from a mobile phone to 
another ECOWAS country. 
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Table 4: Charge for  a call from a mobile telephone to an ECOWAS country 

Operator  Full rates (USD per  minute) Remarks 

Celtel Burkina 0.53/0.72/1.34 Three different zones 

Telmob Burkina 0.81/1.15/3.40 Three different zones 

Malitel Mali 0.55   

Ikatel Mali 0.28/0.47 Two different zones 

Celtel Niger 0.91/0.94/1.89 Three different zones 

Sentel Senegal 0.57   

Alizé Senegal 0.57   

Source: Operator websites [5] 

1 USD = 530.09 CFA francs (15 August 2005) 

There are two important observations to be made here. 

• There are great variations in rates charged by the operators, from USD 0.28 
(150 CFA francs) per minute with Ikatel Mali to USD 3.40 (1 800 CFA francs) with 
Telmob Burkina Faso, a difference of more than 1 100%. 

• The rate zones are defined somewhat arbitrarily, with some operators considering the 
West African countries as belonging to several different zones, with considerable 
differences in the rates charged for calls to different zones. 

In fact, the majority of operators claim that the prices they charge for international calls are 
determined by the cost of gaining international access; given that mobile network 
interconnection in most countries takes place via the fixed network, it would therefore be 
necessary first to analyse interconnection costs and the cost for international access in order to 
gain a better understanding of the costs associated with mobile-to-international calls. 

3.3 GSM subscr iber  statistics 

3.3.1 Growth 

Table 5 and Figure 13 below show how the number of mobile subscribers has steadily grown 
in all of the ECOWAS countries. 
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Table 5: Growth in mobile subscr iber  figures from 2000 to 2004 

Year  

Country 2000 2001 2002 2003 2004 

Benin 42 632 125 000 218 800 236 200 254 984 

Burkina Faso 25 500 34 787 41 571 93 691 151 000 

Cape Verde 25 117 31 500 42 500 53 300 66 844 

Cote d'Ivoire 472 952 730 445 1 027 058 1 239 131 1 674 332 

Gambia 60 528 77 800 100 000 128 535 165 212 

Ghana 108 881 193 800 449 400 799 900 1 423 765 

Guinea 45 359 55 700 90 800 111 500 136 919 

Guinea-Bissau –  –  –  –  –  

Liberia –  –  –  –  –  

Mali 6 585 15 950 51 794 252 451 406 384 

Niger –  2 100 19 780 76 600 –  

Nigeria 204 210 400 000 1 607 900 3 149 500 6 169 134 

Senegal 251 395 390 646 553 449 782 423 1 121 314 

Sierra Leone 10 800 26 900 67 000 67 000 134 000 

Togo 55 869 81 654 165 138 243 613 333 380 

Total 1 309 829 2 166 282 4 435 190 7 233 844 12 037 268 

Source: Lomé regional telecommunication maintenance centre (CMTL), Togo 

As the data for Gambia, Guinea-Bissau, Liberia and Niger are incomplete, those countries are 
not included in the following analysis. 

In the ECOWAS countries, the number of mobile subscribers grew from 1 309 829 in 2000 to 
12 037 268 in 2004, an increase of 819%, with Nigeria now accounting for roughly one half 
of the subscribers. 

In 2004, the number of mobile subscribers exceeded one million in four countries: Nigeria, 
Côte d'Ivoire, Ghana and Senegal. 
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Figure 13: Growth in the number of mobile subscr ibers 

 

Mobile telephony gave the ECOWAS countries an opportunity to extend access to telephone 
services to the population very rapidly. Among the eleven countries of the Community for 
which data are available, all but Cape Verde saw the number of mobile subscribers exceed the 
number of fixed subscribers in 2003. While this development took up to seven years in some 
countries (e.g. Burkina Faso), in others it happened in the space of a single year (e.g. Benin 
and Sierra Leone). 

The opening of the sector to competition has contributed to the dynamism of this market. The 
case of Senegal is instructive: a second mobile operator arrived in 1999, and by 2000 the 
mobile subscribers already exceeded fixed subscribers. Likewise, in Burkina Faso two 
networks were operating in 2000 and 2001; in 2003, mobiles overtook fixed phones. 

Table 6 below shows the year in which this crossover took place in different countries. 
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Table 6: Year  in which mobile telephony over took fixed telephony 

Country Launch date of first 
operator  

Year  in which mobile 
over took fixed 

Côte d'Ivoire 1996 2000 

Guinea 1997 2000 

Senegal 1996 2000 

Togo 1997 2000 

Benin 2000 2001 

Sierra Leone 2000 2001 

Ghana 1996 2002 

Nigeria 2001 2002 

Burkina Faso 1996 2003 

Mali 2000 2003 

As Figure 14 below shows, for the Community as a whole the crossover point was reached in 
2001. 

Figure 14: Relative growth of fixed and mobile telephony 

 

Thus, in 2004 mobile subscribers made up 84% of all telephone subscribers in ECOWAS (see 
Figure 15 below). 
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Figure 15: Relative growth (in %) of fixed and mobile telephony 

 

3.3.2 Growth rates by country 

An examination of the growth rates between 2000 and 2004 in individual countries (see 
Figure 16 below) is very illuminating. The lowest growth rate, at 166%, was registered in 
Cape Verde, while the highest was recorded in Mali, at 6071%. 

Figure 16: Subscr iber  growth 2000-2004 
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The exponential growth rate is explained by a combination of factors. 

• Market liberalization within the country from the outset, with licences being granted 
to several operators, thereby making the market more dynamic. This was the case in 
Benin (3 licences in 2000), Côte d'Ivoire (2 licences in 1996) and Nigeria (3 licences 
in 2001). 

• Opening the market to competition, with one or more competitors emerging on the 
market. This happened in Burkina Faso (1999), Senegal (1999), Mali (2003) and 
Sierra Leone (2001 and 2004). 

• Operator innovation, with new offers to consumers, in particular the prepaid 
subscription. The latter greatly stimulated mobile growth, fuelling popular enthusiasm 
for this type of subscription thanks to its low cost, which gives the general public an 
opportunity to use telecommunication services; it is also better suited to common 
usage patterns. 

 By way of example, the breakdown of telephony subscribers in Senegal is shown in 
Figure 17. 

 Since 2000, the number of postpaid subscribers has remained minuscule by 
comparison with prepaid subscribers; as a fraction of the total, it has been decreasing 
steadily. 

Figure 17: Postpaid versus prepaid subscr ibers in Senegal 

 Source: A.R.T Senegal 
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3.3.3 Teledensity 

Teledensity (the market penetration rate) for mobile telephones varies between the countries 
(see Figure 18 below). In 2004, the lowest teledensity was recorded in Burkina Faso, with 
1.2 mobile telephones per 100 inhabitants, while the highest was recorded in Cape Verde, 
where there were 14.2 mobiles per 100 inhabitants. The average for the West African 
countries is 5.2 mobiles per 100 inhabitants. Six countries are below the average: Benin, 
Burkina Faso, Guinea, Mali, Nigeria and Sierra Leone. 

Figure 18: Mobile teledensity 

 

Figure 19 below shows the teledensity for mobile and fixed telephones for all of the 
ECOWAS countries, for comparison purposes. (Gambia does not figure due to the lack of 
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Figure 19: Fixed and mobile teledensity 
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B Domestic roaming  

A customer can use the services of another domestic operator, in zones that are not covered by 
the home network. This type of roaming is commonly offered when a new operator first 
deploys its network (initially, full domestic coverage may not be available), or where different 
operators have specific coverage zones assigned. 

C Intercar r ier  roaming 

The customer has the option of using mobile services from any of several operators within 
one and the same country. 

D Inter-technology roaming 

This is roaming between networks using different technologies: 2G, 2.5G, 3G, WLAN, etc. 

4.1.2 Operators in West Afr ica 

With 2G technology dominating the networks of the different operators, inter-technology 
roaming is not yet an option. It is discussed in Section 6 below. 

The same is true of intercarrier roaming, which requires more sophisticated networks 
including number portability, for example. 

Domestic roaming has also not been set up in such a way that existing operators compensate 
for the lack of coverage of a new operator. Instead, the principle of network interconnection is 
used within each country, under which new operators are obliged to provide country-wide 
coverage by a certain deadline, under the terms of their license. Another form of domestic 
roaming is roaming by satellite, which allows the operator to provide coverage in inaccessible 
or sparsely inhabited regions. This form of roaming is currently in use by seven operators in 
six countries: Côte d'Ivoire (Orange CI), Gambia (Africell), Ghana (Scancom), Niger (Celtel), 
Nigeria (MTN and Vmobile), and Sierra Leone (Celtel). 

International roaming is the type of roaming used most widely by the various operators, 
offering their customers mobile services as they travel from one ECOWAS country to 
another. 

4.1.3 Roaming in the Telecel networks 

The Telecel networks, represented in five countries in West Africa (Benin, Burkina Faso, 
Côte d'Ivoire, Niger and Togo) in addition to Gabon, offer their customers a roaming service 
called "@Sim". Subscription involves two or more SIM cards, one for the home network and 
the others for the local networks in the countries to be visited. Thus, it is in effect a multi-SIM 
service, with a different telephone number for each SIM card and each country. This 
distinguishes it from traditional roaming, where the subscriber's number does not change. 

4.2 Roaming agreements 

Before roaming can be offered, the operators involved must conclude roaming agreements. 

The agreements follow a framework defined by the GSM Association, covering general 
conditions (STIRA: standard terms for international roaming agreements) and inter-operator 
billing (IOT: inter-operator tariffs) for the various services to be offered. The guidelines 
concern only operators that have an operating license and are members of the GSM 
Association. [6][7] 
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4.3 Market players 

In its simplest form, a roaming agreement can be concluded between two individual 
operators. However, more typically the process involves several other organizations. 

Roaming brokers 

Roaming brokers allow the subscribers of a mobile network to have access to roaming 
services in one or more mobile networks that do not have mutual roaming agreements. The 
brokers link up the various operators by managing and coordinating the implementation of 
roaming in each individual network; as a result, the latter need only a single agreement: with 
the roaming broker. The basic service offered is access to international network signalling [7]. 

Clear ing houses 

These bring together different operators, allowing roaming partners to exchange billing and 
accounting data. Typically, services include: 

• validation of roaming data to standard accounting format, compatible with the 
recommendations of the GSM Association; 

• transfer of call data; 

• financial management; 

• fraud management; 

• etc. 

It is possible for a single organization to provide both types of service. 

To implement international roaming, the different operators of West Africa use brokers and 
clearing houses for access to international resources (signalling, circuits) and for the 
management of their roaming traffic. In this way they broaden the range of their activities and 
are able to connect with a large number of roaming partners rapidly. 

4.4 Current roaming agreements 

Annex 3 provides an overview of roaming agreements between different operators in 
ECOWAS [8]. 

Figure 20 below provides the information in graphic form, showing the number of roaming 
partners and the number of ECOWAS countries covered by the roaming agreements. 
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Figure 20: Par tners and countr ies available for  roaming (by operator ) 
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4.6 Rates 

4.6.1 Subscr iption 

4.6.1.1 Postpaid roaming  

Table 7 below shows the conditions that apply to roaming for postpaid customers of seven 
different operators. 

Costs are in USD and include all taxes. 

Table 7: Access charges for  postpaid roaming 

Operator  Secur ity 
deposit 

Activation Observations 

VmobiNigeria 379.18 15.17  

Togocel Togo 565.94 17.81  

Orange CI 943.24  Monthly fee 9.43  

Telecel CI 943.24   

Telmob Burkina Faso 565.94   

Alizé Senegal 377.29   

Spacefon Ghana 1 508.40  Monthly fee 15.08 

Celtel Burkina Faso 377.29   

Telecel Burkina Faso 471.62   

Source: Operator websites [5] 

1 USD = 530.09 CFA francs (15 August 2005) 

For postpaid roaming, operators require a security deposit varying from USD 377.29 to 
USD 1 508.40. In two cases, the operators also demand a service activation fee, while two 
others level a monthly subscription fee. 

4.6.1.2 Prepaid roaming 

Table 8 below shows the conditions that apply to roaming for prepaid customers of four 
different operators. Costs are in USD and include all taxes. 

Table 8: Access charges for  prepaid roaming 

Operator  Activation  Observations 

Spacetel Benin 47.16 Account valid for one year 

Telmob Burkina Faso 37.73  

Spacefon Ghana 40.21  

Telecel networks (Benin, Burkina 
Faso, Côte d'Ivoire, Niger, Togo) 

18.87 @Sim package 

Source: Operator websites [5] 

1 USD = 530.09 CFA francs (15 August 2005) 
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4.6.2 Calling charges 

Charges are based on: 

• calls to the home country 

• calls received while roaming 

• international calls placed. 

4.6.2.1 Postpaid roaming charges 

The client is billed by the home network. Most operators were reluctant to divulge the details 
of the charges they apply, explaining simply that costs depend on the operator in the visited 
country. 

Spacefon Ghana was the exception: its site provides great detail on the charges for roaming 
calls placed in various countries, and even the rates charged for subscribers of other networks 
who are roaming within its zone. Tables 9 and 10 below show the rates charged to subscribers 
roaming within the Spacefon Ghana network, by way of an example. Costs are given in USD 
per minute. 

Table 9: Spacefon Ghana network, per-minute rates paid  
by roamers for  international calls 

 

Destination Peak per iod Off-peak per iod Weekend 

ECOWAS countries 0.69 0.59 0.54 

USA, Canada and Europe 0.84 0.74 0.69 

Other countries 0.84 0.74 0.66 

Oceans 2.73 2.63 2.57 

Satellites 2.13 2.02 1.97 

Source: Operator websites [5] 

1 USD = 530.09 CFA francs (15 August 2005) 

Table 10: Spacefon Ghana network, per-minute rates paid  
by roamers for  domestic calls 

Destination Peak per iod Off-peak per iod Weekend 

Roamer to Areeba 0.31 0.21 0.15 

Roamer to GT and Westel 0.41 0.31 0.26 

Roamer to other networks  0.42 0.32 0.27 

SMS – MO 0.10 010 0.10 

Source: Operator websites [5] 

1 USD = 530.09 CFA francs (15 August 2005) 
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4.6.2.2 Postpaid roaming charges 

Table 11 below shows the total cost of a one-minute call for four operators (in USD). 

Table 11: Prepaid roaming charges 

Operator  All 
destinations 

Thuraya 
satellite 

Other  
satellites 

Incoming 
calls 

Telmob Burkina Faso 0.75   0.75 

Spacetel Benin 1 2 3 0.5 

Spacefon Ghana 1 2 3 0.5 

Vmobile 1 6 6 0.4 

Source: Operator websites [5] 

1 USD = 530.09 CFA francs (15 August 2005) 

5 Implementing roaming 

Much more than traditional means of telecommunication, mobile in combination with 
roaming is an excellent tool for forging regional cohesion. The implementation of roaming in 
the ECOWAS region would mean that any subscriber from a network in one country would 
have full access to mobile services while travelling in any other country of the region, through 
one of the networks of the visited country. By overcoming the barrier of national boundaries, 
the service would go a long way towards fulfilling the expressed desire of the ECOWAS 
leadership for the free movement of persons and goods within the Community. In the current 
context of a migration from GSM networks towards 2.5G and 3G, how should roaming be 
adopted in the region, bearing in mind the overriding objective of making it accessible to the 
largest possible number of people at an affordable price? 

5.1 Some technical preliminar ies 

5.1.1 Technology 

The unsuitability of 2G systems in general for high-speed data transmission is their main 
drawback. Migration towards 2.5G systems (GPRS for GSM technology) is thus motivated by 
the need for higher data rates, and the possibility, with 3G, of having worldwide compatibility 
between different systems and, in addition, providing multimedia services [9]. In fact, 
however, worldwide compatibility is not realistic, in that ITU's IMT-2000 standard is defined 
for five frequency bands and three different technologies: EDGE, W-CDMA, and 
CDMA2000 1XEV. In order to preserve the maximum degree of interoperability between the 
networks and ensure that terminal equipment can operate on them, as is the case today in 
countries that have adopted GSM, the possibility of harmonizing technologies for the 3G 
networks in the ECOWAS space could be examined. 

5.1.2 Transnational infrastructure  

The implementation of ECOWAS-wide roaming requires a reliable (in terms of capacity and 
availability) infrastructure for transnational interconnection between networks in the 
Community countries. The gaps in direct connections between the capitals need to be filled, 
as for the existing and planned fibre-optic links. 



- 43 - 

5.2 Future network roaming architectures 

Given the nature of the packet-switching 2.5G and 3G-technology transport network, new 
aspects of roaming have to be considered beyond traditional roaming in circuit-switched 2G 
networks. The GSM association has defined two possible architectures for roaming between 
2.5G networks (general packet radio service or GPRS networks) [10][11]. The same 
architectures can be applied with 3G networks. 

• ISP roaming 

In this type of roaming, it is the visited network that provides the GPRS service, including the 
Internet connection. 

• HPLMN (home public land mobile network) roaming 

In this type of roaming, it is the home network that provides the GPRS service. The visited 
network only provides the air interface connectivity and routes traffic towards the home 
network's GPRS gateway. 

ISP roaming appears to be less expensive to implement, but it has limitations in terms of 
security and quality of service. 

The trend is therefore to implement HPLMN roaming, which offers more security, ensures 
better quality and makes it easier to keep up with roaming clients. In the following, we will 
assume this type of roaming. Its disadvantage is that it requires additional components, along 
with an inter-PLMN backbone to be created between the different mobile networks involved 
in carrying the roaming traffic and data needed for network interoperation. 

5.3 Some interconnection alternatives  

There are two possibilities for interconnecting 2.5 and 3G networks (inter-PLMN 
connections) [12]: 

• direct connectivity between the PLMNs; 

• GPRS roaming connectivity. The GPRS roaming networks will remain after the 
transition to 3G. 

5.3.1 Direct connectivity 

There are three options for direct connections between operators: 

• tunnelling via the public IP network (poses security problem); 

• direct leased lines (greatly improved security, but prohibitive cost); 

• virtual private networks (VPN) (becomes complex as the numbers increase). 

The implementation of direct interconnectivity between operators must be considered as a 
stop-gap measure, in view of the unfavourable tradeoffs that must be made between the 
system's security, cost and complexity as the number of roaming partners and users increases. 

5.3.2 GPRS roaming network 

The long-term solution that is better accepted by operators, then, is the option of a GPRS 
roaming exchange (or GRX). In its simplest configuration, a GRX consists of a router, the 
means to connect to a GPRS or 3G network, and another GRX node. 

GRXs thus provide dedicated IP connectivity between the different GPRS and 3G networks to 
rout roaming traffic towards the home network. The GRX network offers improved security 
and quality of service, as it is dedicated entirely to the transport of roaming traffic for the 
mobile operators. 
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Other entities which may be involved in implementing 2.5G or 3G roaming – GRX operators, 
in other words – may include mobile operators (e.g. France Telecom, Telecom Italy, 
T-Systems), ISPs (e.g. Cable&Wireless, Equant, Infonet) or clearing houses (e.g. Comfone). 

Currently there are three GRX interconnection points in the world, two of them in Amsterdam 
[13] and one in Singapore. 

5.4 Implementation options 

5.4.1 Objectives 

The form to be taken by roaming for future mobile networks in ECOWAS must meet several 
objectives. 

• The service must facilitate integration. In other words, it must be accessible to the 
largest possible number of users, by catering to the current market structure, 
composed of some postpaid subscribers and an overwhelming majority of prepaid 
subscribers (over 96% in some networks), while remaining affordable for that 
majority. 

• It must be affordable for the operators. This means that the costs of implementing and 
operating the system chosen have to be reduced. 

• It must preserve and promote competition in the domain. 

For the ECOWAS region, four implementation models have been studied: the bilateral model, 
the clustered model, the intermediary model and the centralized model. 

5.4.2 Bilateral model 

In the bilateral model [14], operators in the ECOWAS zone conclude separate one-to-one 
roaming agreements, including transport resources allocations. What agreements are set up 
when is decided entirely by the operators, taking into account such factors as the profitability 
of exchanges with particular partners in different countries. 

5.4.3 Clustered model 

The clustered model [14] assumes that mobile operator alliances form in the Community. 
Each alliance forms a GRX operator, with the result that there will be several such operators 
within the ECOWAS zone. 

5.4.4 Intermediary model 

This model has roaming agreements between the different operators being concluded through 
the mediation of non-ECOWAS entities such as GRX operators or clearing houses, at the 
international level. 

5.4.5 Centralized model 

In the centralized model [14], the GRX operator is a non-commercial entity. This model 
corresponds to an international roaming system based on intergovernmental treaties. 

5.4.6 Advantages and disadvantages of the models 

Table 12 below shows the advantages and disadvantages of each model from the operator's 
point of view, according to several criteria. 
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Table 12: Compar ison of different roaming models 

Model Bilateral Clustered Intermediary Centralized Comments 

Number of roaming 
contracts 

Large Medium Small Small  

Time to coverage Long Medium Short Short "Short" because 
only one 
connection point 

System complexity High High Medium Low "Low" because 
only one 
connection point 

Complexity of contract High Medium Low Low "Low" because 
contract is with a 
single entity 

Cost per operator High Medium Medium Low "Low" because 
costs spread 
among operators 

Management structure Distributed Distributed Centralized Centralized  

Control over partners High Medium None High No control if 
intermediary 

Price control No No No Yes Costs controlled by 
regulator 

Profit  Medium High High Low "Low" due to price 
controls 

Competition in roaming 
features 

No Yes Yes No/Yes "No" if standard 
offers made to 
operators 

Control of standards' 
specifications 

GSM 
MoU 

GSM MoU Operator Inter-
governmental 

 

 

5.5 Choice of a model for  West Afr ica  

5.5.1 Rationale 

The centralized model appears to perform best at addressing the roaming objectives for West 
Africa. First, this model allows the different regulators to control the cost of services. Next, its 
implementation is less expensive for operators, as they can share the costs. Usage tariffs can 
be based entirely on transactions and resource use, reducing various costs and thus increasing 
profitability for the operators. 

Finally, not least among the advantages of this model is that it leads to development of the 
transnational infrastructure. As a minimum, direct links will have to be created between the 
capital cities in order to transport the different signals (traffic signalling, voice, data) between 
the networks. This has been examined in a study on broadband infrastructure needs in West 
Africa carried out by ITU/BDT in 2005. 

5.5.2 Proposal for  a transnational body 

To implement roaming within the ECOWAS region, a transnational body could be set up to 
perform the following services for Community operators: 
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• roaming broker; 

• clearinghouse; 

• Operator GRX. 

It could also engage in partnerships with similar bodies outside the region, and act as a 
representative in standardization bodies (such as the GSM Association) involving or affecting 
ECOWAS interests. 

5.5.3 System architecture for  providers of GRX services 

The architecture proposed here for the organization that will act as the provider of GRX 
services (GRX provider) is in line with that of the GSM Association [12]. 

 

Figure 21: Regional GRX provider  architecture 
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There are no direct international links between all the operators. All roaming traffic passes via 
the central exchange point, from where it is routed in accordance with bilateral roaming 
agreements between operators. The central exchange point offers operators a choice of 
dedicated layer 1, 2 or 3 connections. 

The central exchange point is made up of a series of switches and one or more GRXs. The 
switch merely provides connectivity to the operators; it is not used to control routing 
decisions, which remain at the level of the operators' routers. Connectivity towards ECOWAS 
operators is provided by the operator's router, while connectivity towards non-ECOWAS 
operators is provided by the GRX router. The GRX itself is connected to other GRXs, so that 
it becomes part of the worldwide GRX roaming backbone. 

The advantages of this architecture are as follows: 

• each operator has a single connection point with the central exchange point for its 
roaming traffic, regardless of origin (inside or outside ECOWAS); 

• connectivity required from each operator (quality and capacity) is a function of the 
demand (volume and type of traffic); 

• routing decisions are taken by the operator exclusively, not by the switch or GRX 
operator. 

6 Recommendations 

The following should be taken into account for the implementation of the project. 

6.1.1 Implementation phases  

The creation of a transnational body for regional roaming should take into consideration the 
short term and long term. Ideally, the project should be implemented in two phases, to take 
into account the current situation of mobile networks within the Community but also their 
continuing development. 

Phase 1 

To take into account the technology and level of deployment of mobile networks in the 
different countries, the transnational body should be set up rapidly to handle 2G roaming for 
the existing networks. The body's responsibilities could be set out as follows: 

• implementation of an international roaming platform for 2G networks; 

• setting up and administration of international resources for roaming; 

• implementation and administration of 2G roaming agreements between operators; 

• administration of charging and accounting data for roaming traffic; 

• service roaming offered to operators; 

• representation and advocacy for ECOWAS countries in international bodies such as 
the GSM Association. 

The provision of services should not be limited to West African operators. 

Phase 2 

The second phase would essentially involve upgrading and development of the architecture of 
the international infrastructure and roaming platform to keep pace with the evolution of 
mobile networks towards 2.5G or 3G. An integrated, all-IP multiservice network will have to 
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be set up to cover the different types of roaming (technology, regional, domestic) and offer 
mobile operators the full range of 2.5G and 3G roaming services. 

6.1.2 Exchange forum 

This forum would bring together the various entities involved in implementing the project, 
including the actual partners. It would include: 

• the different regulators organized in the West African regulators' association ARTAO 
and the ECOWAS operators, to explore the important issues in realizing roaming 
within the Community; 

• funding partners such as WADB and the private sector within the Community – it 
will be important to involve them fully; 

• institutional partners such as ITU, for technical expertise. 

6.1.3 Technical aspect 

For the technical aspect, the following points could be considered. 

• A high priority should be assigned to developing the transnational infrastructure, 
which is a precondition for interconnection between the different Community 
networks. 

• It is important to preserve interoperability of the different networks and the functional 
compatibility of terminals on these networks within ECOWAS. Regulators and 
operators should find a compromise to harmonize 3G technology in ECOWAS. 

6.1.4 Regulatory aspect 

The following measures could be taken with respect to regulation. 

• A new approach will have to be defined for the regulation of the telecommunication 
sector in a Community framework, as described in the ICT market harmonization 
project for West Africa that ITU carried out with European Union funding. The 
objectives are: 

– harmonize the different regulatory regimes within ECOWAS; 

– respond to technological change; 

– react to the development of new markets; 

– promote competition within the Community. 

• Thought can already be given to 3G licensing conditions and the implications for: 

– national network architecture; 

– spectrum availability; 

– national and regional operator competitiveness; 

– cost of services. 

6.1.5 Industry monitor ing office for  mobile networks 

The idea of creating an ICT monitoring office, one of whose tasks would be to cover the 
mobile service, is justified in view of the rapidly evolving high-stakes nature of the emerging 
information society. A sub-regional monitoring office could be used to structure the sector 
data, with forward-looking studies to provide decision support for the development and 
integration of networks. 
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Such a project must be based on a complete analysis of the current situation with respect to 
regulation, networks and mobile services in Community countries. This will require 
authoritative data, the need for which was made poignantly clear, given the difficulties 
encountered in conducting the present study. 

As an outline for a collection of structured data, two series of questionnaires have been 
elaborated for the operators and regulators in ECOWAS. ITU, in collaboration with 
ECOWAS and WAEMU, could provide coordination for the questionnaires and evaluation 
for the collection of basic data. 

Conclusion 

The GSM mobile networks in the ECOWAS region have seen sustained high growth in the 
past four years, with teledensity greatly exceeding that for fixed telephones throughout the 
Community. 

The liberalization of the telecommunication sector and the evolution of supply to keep up 
with demand are the main reasons for this, and they presage continued growth to meet as yet 
unsatisfied demand. At the same time, it is observed that services and tariffs vary widely 
between individual operators and countries in the Community. 

As networks migrate to 2.5G and 3G, roaming takes on a significance that goes beyond its 
importance as a service: it becomes a factor for the economic and social integration of the 
ECOWAS countries. Hence there is a need for the stakeholders from all of those countries to 
cooperate closely, and for a common approach to regulating telecommunication to be defined 
for setting up roaming on a regional basis. 

Community-wide roaming is essential for exchanges between the different subregions, and for 
the development of a network and integrated mobile services in the ECOWAS region. 
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Annex 1: List of West African operators 

Annex 2: Recharging cards and usage 

Annex 3: Roaming partners by operator and country 

Annex 4: Questionnaires 
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Annex 1: L ist of West Afr ican operators 

Country Operator  Launched Technology 

Bell Benin Communications (BBCOM) Nov. 2002 GSM900/1800 
Office Postes Télécommunications Benin May 2000 GSM 900 
Spacetel-Benin(Areeba) June 2000 GSM 900 

BENIN 

Telecel Benin Ltd. July 2000 GSM 900 
Celtel Burkina Faso Jan. 2001 GSM 900 
Onatel-TelMob Dec. 1996 GSM 900/1800 BURKINA FASO 
Telecel Burkina Faso Dec. 2000 GSM 900 

CAPE VERDE Cap Verde Telecom(CVMOVEL) Dec. 1997 GSM 900 
Loteny Telecom (Telecel) Oct. 1996 GSM 900 CÔTE D'IVOIRE 
Orange CI Oct. 1996 GSM 900 
Africell (Gambia) Ltd. Oct. 2001 GSM 900 GAMBIA 
Gambia Telecommunications Cellular Company (Gamcell) May 2001 GSM 900 
Ghana Telecommunications Company Ltd. Sept. 2000 GSM 900 
Millicom Ghana limited (MOBITEL) July 2002 GSM 900 GHANA 
Scancom Ltd. (Spacefon areeba) Nov. 1996 GSM 900 
Sotelgui sa (LAGUI) Dec. 1997 GSM 900 
Spacetel Guinee Sept. 1997 GSM 900 GUINEA 
Telecel Guinee SARL Jan. 2000 GSM 900 
Guinetel  GSM 900 GUINEA-BISSAU 
Spacetel Guinee-Bissau SA Dec. 2003 GSM 900 
Atlantic Wireless (Liberia) Inc (LIBERCELL) Mar. 2004 GSM 900 
Celcom telecommunications, Inc Sept. 2004 GSM 900/1800 
Commium Services BVI Aug. 2004 GSM 900 LIBERIA 
Lonestar Communications corporation (Lonestar 
cell) May 2001 GSM 900 

IKATEL SA Feb. 2003 GSM 900 MALI 
Malitel sa Oct. 2000 GSM 900 
Celtel Niger Sept. 2001 GSM 900 
Sahel-Com (SahelCom) Aug. 2002 GSM 900 NIGER 
Telecel Niger SA Dec. 2003 GSM 900 
Globacom Ltd. (Glo Mobile) July 2003 GSM 900/1800 
MTN Nigeria Communications Ltd. Aug. 2001 GSM 900/1800 
Nigerian Mobiles Telecommunications Ltd. 
(M-TEL) Oct. 2001 GSM 900/1800 

NIGERIA 

Vee networks limited (VmobiNigeria) Aug. 2001 GSM 900/1800 
SENTEL GSM SA Apr. 1999 GSM 900 SENEGAL 
Sonatel (Alize) July 1996 GSM 900 
Celtel (SL) Ltd. Apr. 2000 GSM 900 
Commium Sierra leone INC Oct. 2004 GSM 900/1800 
Datatel GSM  GSM 900/1800 
LINTEL Ltd. Oct. 2004 GSM 900 

SIERRA LEONE 

Millicom SL May 2001 GSM 900 
Telecel Togo Dec. 1999 GSM 900 TOGO 
Togo Telecom (Togocel) Sept. 1997 GSM 900 

Source: GSM Association [15] 
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Annex 4 
 

Questionnaires 
 
 

The two sets of questionnaires are for operators and regulators of West African countries. 
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Glossary 
 
2.5G: Intermediate-generation mobile networks such as GPRS  
2G: Second-generation mobile networks such as GSM  
3G: Third-generation mobile networks such as UMTS  
ADSL: asynchronous digital subscriber line    
AMPS: advanced mobile phone service    
ARTAO: Association des Régulateurs des Télécommunications de l'Afrique de l'Ouest  

(West African regulators' association) 
BDT: Telecommunication Development Bureau   
WADB: West African Development Bank   
CDMA: code division multiple access    
ECOWAS: Economic Community of West African States  
CMTL: Centre régional de Maintenance des Télécommunications 

(regional telecommunication maintenance centre)  
EDGE: enhanced data rates for global evolution   
ETACS: extended total access communications system   
GPRS: general packet radio service    
GRX: GPRS roaming exchange    
GSM: global system for mobile communications   
HPLMN: home public land mobile network    
IOT: inter-operator tariff     
IP: Internet protocol      
ISP: Internet service provider     
PDH: plesiochronous digital hierarchy    
PLMN: public land mobile network    
ISDN: integrated services digital network   
SDH: synchronous digital hierarchy    
SIM: subscriber identity module    
SMS: short message service     
STIRA: standard terms of roaming agreements   
ICT: information and communication technologies   
WAEMU: West African Economic and Monetary Union   
ITU: International Telecommunication Union   
UMTS: universal mobile telecommunications system   
USSD: unstructured supplementary service data    
VPN: virtual private network     
W-CDMA: wide code division multiple access    
Wi-Fi: wireless fidelity     
WLAN: wireless local area network    
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