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Preface

Telecommunications today is in a state of
irreversible change. The development and application of

digital systems and components are driving and
revolutionizing the Telecommunications industry.

Indeed, all branches of telecommunications are now

affected and they include the associated information

systems and applications that are entwined with the
support of the entire global economy. In every country,

basic Telecommunication networks are now a critical

component of many other development sectors and the
related policy issues must be considered at the highest

levels of government as well as by subregional and
regional organizations. Therefore, it is imperative that
African governments and telecommunication agencies

take note of these changes and adapt to the new

telecommunications environment.

The Pan-African Telecommunications Network

programme was engineered almost three decades ago

with the primary aim of providing telecommunication

services within and between member countries.

Considerable progress has been achieved in the gradual
and piece meal implementation of the network over the

years, and as a result, almost all African countries have

installed relatively modern telecommunication networks.

Apart from the technological changes in the

telecommunications field, the political, social and

economic conditions in the African continent have also

changed. It is only logical, at this stage of modern

telecommunications development, to undertake

an in-depth review of the PANAFTEL network

programme structure with

III
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emphasis on its achievements, constraints and future

orientation so that it can satisfy Africa's immense

telecommunication requirements in the 1990s and

beyond.

This publication is geared to assessing the present

situation using mostly the statistical base of 1988, since

it is the only reliable data base and to propose an

action-oriented agenda for telecommunications

development in the 1990s that could be beneficial to

governments (decision makers at all levels) and

telecommunications agencies.

The scope of this publication is as follows: Chapter

1 provides the reader with a brief introduction to the vital

role of telecommunications in the national development

processes and chapterfcgives a glimpse of the historical

background to the development of telecommunications

in Africa. This should enable the reader to understand

the rest of the publication. Chapter 3 presents an

analysis of the existing situation of the

telecommunications sector in Africa. The analysis is

carried out at the continental and subregional levels.

Chapter 4 diagnoses the constraints in the development,

management, operation and maintenance of

telecommunications facilities. Chapter 5, which begins

the second part of the publication, is concerned with the

future development of the telecommunications sector

during the twenty-first century. Chapter 6 deals with the

coordination of regional and inter-national cooperation

with the African countries and finally, concludes with a

discussion on the role of these organizations.

The approach of the publication is practical in the

sense that such theoretical issues as the GDP/capita

growth level and the comparison of Africa's telephone

penetration with those of Asia, Latin America, North

America and Europe have been avoided because

extensive literature already exists on the subject. The
proposed agenda for modernization and development of

the telecommunications sector is developed from

research, case studies and lectures given at seminars

and workshops within and outside Africa. The
advantage of such an approach is that it outlines the

various bottlenecks in the development of the sector and

propose practical solutions. The text also contains

findings of studies carried out in the planning and

IV
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implementation of telecommunications programmes and

projects and daily operation and maintenance of existing
networks. Accordingly, the information can be used as

guidelines for the extension and modernization of
national telecommunication networks in Africa.

Particular use has been made of information and

statistics contained in various publications on the
implementation of the PANAFTEL programme from 1968
to 1991. namely: Working Documents and Final Report

of the African Telecommunication Development

Conference (ATDC-9O) by the PANAFTEL Coordinating

Committee (ITU, OAU, ECA, ADB.and PATU); Bridging

the Missing Link, published in 1986; The feasibility study
on the Regional AFRICAN Satellite Communication

System in 199O; Case study on the Economic Aspects of
Expansion and Modernization of National
Telecommunication Networks (ECA/FRG) in 199O; Rural
Telecommunications Planning (ECA/FRG) 1984-1987,
and AppMcation of Satellite Communications Technology

(ECA/USSR) in 1983 and 1988, Study on Human

Resources and Institutional Development in the
Transport and Communication sector of Sub-Sahara

Africa in 199O; Telecommunications for Development

(ITU/OECD) in 1983; Research and studies conducted
on developing strategy for digitalization and integration
of urban and rural telecommunication networks;

Manpower Planning, Training and Development and

Reports from the implementation of the United Nations

Transport and Communications Decade programmes in

1991.

Finally, ECA would like to thank all the contributors

to the preparation of this publication which it believes will
do much to improve the reader's understanding of the

problems and constraints of the development of the
telecommunication sector in Africa.

v
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CHAPTER T

THE ROLE OF TELECOMMUNICATIONS IN
NATIONAL DEVELOPMENT

Telecommunications is an essential component in the
development of any nation. The availability and quality of
telecommunications services can raise the productivity and
efficiency of other economic sectors in such areas as
agriculture, industry, commerce (including international
trade and tourism), public administration, social services
and enhance the quality of life in the rural areas. Indeed a
balanced and efficient telecommunications systems
provides both direct and indirect benefits to the entire
population. Consequently, it should be considered as a
public good, that must be available to all categories of the
population, whether they live in the urban or rural areas.

nirent effects will arise from the fact that a successful,
profit making telecommunications agency contributes to the
financing of the government expenditures by paying taxes
and that the corporation pays wages to its employees.

Indirect effects (external effects) arise from the fact
that the services offered by a telecommunications agency

are used for consumption or as a production factor. At least
for the telephone service three different traffic flows can be
distinguished, which generate different economic effects:

a) Traffic flows between private households,

b) Traffic flows between private households and
business, administrations or institutions, and

c) Traffic flows between business, administrations
and other institutions.

Only (a) can be regarded as pure consumption, (b)
and (c) may create substantial positive external effects due
to their character as a production factor for additional
economic activities. "Positive external effects" mean, that
the value of Direct Exchange Lines or traffic units may be
much higher than the revenues, the telecommunication
agency will earn from these services. On the one hand,
even if share of the total business costs is very low
telecommunication is a prerequisite for any business
(infrastructure function). Without such services in a region,

no advanced economic development is possible.
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On the other hand, telecommunications services may

be an important element of the services provided to other

businesses. This is particularly true for the important tourist

sector, where customers of hotels, travel agencies, airlines

etc, are sensitive with regard to good and reliable national

data and telephone links.

What the three different traffic flows have in common

is that the two-way telephone system provides a

democratic forum. Once established, they are used in

accordance with the requirements of the individuals or

businesses or institutions, hence anyone can get a

message to anyone else within a short time. And as a
result, access to new information sources and community

services are easily available.

This by no means implies that extending

telecommunications service to all sectors of a country's

inhabitants will automatically lead to economic integration

and growth. The emphasis here is that the presence of

effective telecommunications services would improve the

development of other economic sectors as well as keep

constant links between the urban and rural areas, which is

so vital for social and economic development. With such an

achievement, the feeling of isolation, and possible dual
economy as well as threats to national cohesion may be

reduced.

The impact of telecommunications on the

transformation of African economies can not be determined

only by the telephone penetration and accessibility or as a

percentage of the National GDP. Inevitably, it is also
influenced by other development factors. For example, an

efficient telecommunications link between a patient and his
or her doctor will not truly fulfil its purpose unless roads and
transportation are available, to move the patient to hospital

or to deliver drugs and other supplies. Similarly,
telecommunications can be used on occasions as a

substitute for transport, although its effectiveness in
coordinating the movement of goods, in reducing
inventories, in finding the best markets for produce etc,

depends on the adequacy of the transport system.

A comprehensive and efficient telecommunications

system would not only facilitate the development and
operation of the other economic sectors, but would play an

important role in the economic integration of the African

region. Consequently, the total inter connection of the

African region would surely facilitate the eventual
establishment of an African common market leading to an

African Economic Community (AEC).

Clearly, telecommunications, road and other modes of

transportation will be playing a vital role in the
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transformation of African economies along the lines of the

African Alternative Framework to Structural Adjustment
Programmes for Socio-Economic Recovery and

Transformation.

CHAPTER £L

A GLIMPSE AT THE HISTORICAL BACKGROUND
OF TELECOMMUNICATIONS DEVELOPMENT IN

AFRICA

The planning and development of the telecommunication

sector in Africa dates back to the early 1960s when most
African countries began to gain independence. They had
relatively underdeveloped national networks invariably linked
to the switching centres of former colonial powers. The
limited telecommunications-cation services that existed
between African countries and the outside world had to be
routed through these controlled centres. This situation
contributed to the continuing dependence of African countries
on the outside world and was a serious impediment to intra-

African cooperation.

To remove this constraint and to facilitate the growth of

their economies, the African governments decided to develop
a Pan-African Telecommunications Network programme, with

the objective of establishing high quality and reliable
telecommunication networks enabling all sub-Sahara African

countries to communicate with one another without having to
transit through countries outside the Africa region. The
system was expected to provide basic services such as

telephone, telex, audio and video circuits, aeronautical,
meteorological and other media services.

The approved priority and strategies for the development

and implementation of the PANAFTEL network programme

was the interconnection of all the international telephone
switching centres of each country to that of adjacent countries

and through such countries to other countries. The network
was designed to go through strategic towns carrying inter-

country and domestic traffic, thereby improving the national
telecommunication network in areas where the PANAFTEL

links passed.

At this stage, it became obvious that PANAFTEL
required a comprehensive management team that would

continue to share the responsibility of political, economic,

financial and technical coordination and implementation of the
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programme, thereby facilitating one major aim of the

PANAFTEL programme (promoting cooperation and
economic integration on the continent) and providing

appropriate advice to member States. Accordingly, the

African governments established in 1973, the PANAFTEL
Coordinating Committee composed of OAU, ECA, ADB, ITU
and PATU.

In the mid-1970s, satellite technology had reached the
African continent and as many as 3O countries, some being

members and other users of the International
Telecommunication Satellite Organization, installed satellite
earth stations primarily for inter-continental traffic.
Nevertheless, some intra-African communications via satellite
were also carried on these circuits. At the same time, a

submarine coaxial cable was laid from Europe through
Morocco, Senegal and Cote d'lvoire to Nigeria.

Following a fairly long period of difficult and detailed

studies which began in 1968, PANAFTEL reached an
advanced stage of implementation and carried a critical mass

of communication traffic via multi-channel microwave radio
relay systems equipped with telephone and television

capability, HF radio circuits, satellite and submarine cable
systems.

Yet, the establishment of intra-African and international
traffic on the completed sections of the PANAFTEL network

were not satisfactory, due to the poor quality of the national

networks, in particular the outside plant. And those countries

operating satellite earth stations were placed on different

satellites, making it difficult to establish direct intra-African

connections. Consequently, in 1981 the African governments

broadened the PANAFTEL objective to include the

establishment, operation and maintenance of national

networks, which was an attempt to solve the local network

problems. With this extension, PANAFTEL now

encompasses a complete continental network connecting

each subscriber's terminal equipment to that of a similar

nature in other subscriber's premises, on the African
continent.

Since the PANAFTEL network, as designed, could not

meet the growing telecommunications requirements for lack

of control of the space segment and because of a number of

technical and economic reasons, the African governments

further decided to take all necessary steps to create an

efficient, well-managed and appropriately integrated

telecommunications network, including a Regional African

Satellite Communication System (RASCOM) which began

with a series of prefeasibility studies.
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The next major concern of African leaders had to do with

the inadequacies of the Transport sector which is also vital to

the promotion of intra-African cooperation. Consequently,

African Governments decided to approach Africa's transport

and communication problems from an integrated regional

perspective. This decision was formulated by the ECA

Conference of Ministers in 1977 in a resolution which was

subsequently submitted to, and approved later that year by
the United Nations General Assembly when it proclaimed the

first United Nations Transport and Communications Decade

programme for Africa (1978-1988) calling upon the

international community to assist Africa to accelerate the

transformation, integration, diversification and development of

the transport and communications sectors. ECA was

designated as lead agency and all relevant United Nations

agencies were requested to cooperate and assist in the
preparation and implementation of the Decade programme.

The importance of telecommunications was further

underscored when the PANAFTEL programme became the
main telecommunications component of UNTACDA i. In fact,
the development of the transport and communications sector

in Africa had become prominent in all recent strategies for

economic development of the continent, particularly, the

Lagos Plan of Action of 1980; Africa's Priority Programme for

Economic Recovery of 1985; and the United Nations

Programme of Action for African Economic Recovery and

Development (1986-199O).

The UNTACDA I programme came to an end on 31
December 1988. An evaluation of the telecommunications

sector revealed that the sector had improved steadily, taking

account not only of technological advances, e.g. introduction

of digital and fiber optic systems, but also of socio-economic
changes in the African continent. As a result, direct distance

dialling has now become possible from almost all parts of

some African countries, thanks to the installation of digital toll

switches. Also International Subscriber Dialling, automatic

subscriber telex lines, leased circuits, data terminals and
facsimile services are now available in almost all the African

countries. The mobile telephone service had begun to be

introduced gradually into the network. The evaluation report

further revealed that some of the installed analogue

transmission and switching systems were now obsolete and

were gradually being replaced by modern digital systems.

The African telecommunication networks are striving to

cope with the ever increasing demand for the basic

"traditional" services, e.g. telephone, telex in addition to

extending and modernizing the networks, while at the same

time providing other new services. The efficiency and

accessibility of these facilities are still by no means adequate

either for the requirements of the individual countries or for
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the continent. Yet, they represent a considerable

improvement when compared to the inherited networks.

Chapter 3

Regional Analysis of Telecommunications sector
development

In the 1980s, telecommunications development at the

national level was mostly oriented towards improving the

quality of service and provision of new services for existing

urban subscribers (Governments, Businesses and

Residences) and a greater penetration of telephones, as well
as extending services to rural areas. At the same time, the

networks and systems were being modernized by the

progressive introduction of digital switching and transmission

systems technology and there Is a common trend towards the

use of this technology which will eventually lead to an all-

digital network.

The PANAFTEL network is nothing more than a chain

system made up of the interconnections of national networks.

Therefore, to have a global appreciation of the achievements

in the development of the total network infrastructure, it would

be useful to look at progress made at the subregional and

continental levels with emphasis on national networks. First,

an analysis of the present continental situation of the African

telecommunications networks will be presented, followed by

subregional analysis. Emphasis will be placed on the

infrastructure, availability, accessibility, utilization and

service quality as well as the operating environment i.e

organizational and management structures in order to

identify the shortcomings and bottlenecks. This will help
to place in perspective the proposed new action-oriented

agenda to be used as a guide for the development of the

telecommunications sector in the twenty-first century-

3.1 Network Infrastructure

With respect to the development of the physical

network, about 92 per cent of the African countries have

installed international automatic telephone and telex

exchanges and more than 83 per cent of the PANAFTEL

network or 40 thousand broad band microwave links including

43 cross border links have been installed. Furthermore, 49

countries are currently operating within the International

Telecommunications Satellite Organization system through

210 earth stations for both inter-national and intra-African
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traffic. In addition, 13 countries also use the INTELSAT
system for their domestic communications needs, including
telephony, TV and business voice and data services. Also

connected to the network, is a high grade submarine cable

linking Lagos, Abidjan and Dakar to the world
telecommunications networks.

It is observed from table 11, that as of 31 December

1988, Africa had a population of 568.5 million and the
PANAFTEL network was equipped with 5.7 million Direct

Exchange Lines of which only 77 percent or 4.4 million DELs
were used. This corresponds to an average penetration of
O.77 per 1OO inhabitants with a waiting list of 1.84 million

potential subscribers. There were also 6.6 million telephone
sets connected to the network which gives an average

telephone density of 1.13. Under normal conditions, the

typical exchange fill rate should be 85 to 95 percent. If this
was the case, the main line penetration in Africa would had
been around one per 1OO inhabitants. Even though Africa
would still have been the only continent in the world with the

lowest main line penetration, this would be a substantial

improvement.

1 Tables 1, 4, 5 and 6 were drawn from document no. 25 "African
telecommunications statistics"-ITU prepared as working document for
the African Telecommunication Development Conference (ATDC-90).
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Table 1 Regional Telecommunications statistics

SUB-

REGIONS/

AVG.PEN.

WEST

AVG.PEN.

CbNIRAL

AVG.PEN.

EAST&

SOUTH

AVG.PEN.

NORTH

AVG.PEN.

&S AFRICA

AFRICA
AVG.

DIRECT

EXCHANGE

LINES

Density

*

(P.100)

O.27

0.24

O.4O

2.65

0.32

O.7T

Equipped

Capacity

<k)

735

248

1,137

3,571

2,119

5,690

Used

495

190

799

2,903

1,484

4^87

TELES

Wait

Listed

<*)

368

50

439

984

856

1.84O

Density

(p.100)

0.57

O.33

3.29

0.62

1.13

SETS

<k)

1.O28

26O

1,538

3.6O9

2,825

6,434

POP

1988

(k)

181,677

77,792

199,445

109,548

458,914

568,462

1988 SERVICE DISTRIBUTION

M/L=Main Lines

|TELS=TeIephoncs

WE=Wcst,, CE=Ceotral, ES=East ASouth, SA=Sub-Shara Africa, AF=Africa
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1988 SERVIC UTILIZATION

EQ=Equippcd DELs

WL=Wait Listed

WE=West, CE=CcntraI, NO=Notth, SA=Sub-Sahara Africa; AF=Africa

The situation becomes evening more alarming when one

looks at the distribution of DELs and telephones within Sub-
Sahara Africa. With a total equipped capacity of 2.1 million
DELs only 1.5 million or 71 percent are used. This represents
a penetration of only O.32 and a waiting list of 0.86 million

potential subscribers. Connected to the Sub-Sahara African
networks were 2.8 million telephones, a telephone density of
0.62. *

The low rate of 71 percent of utilization of installed
capacity indicates technical problems within the
telecommunications agencies to meet the expressed demand.
These difficulties are linked to the subscribers cable and
outside plant networks. Either the networks are limited or
poorly designed or planning and coordination are lacking
between the exchange capacity and that of the outside plant
networks.

3.2 Rural Telecommunications

Despite the efforts made by African countries over the
last decade to extend telecommunication facilities and
services to rural communities, the distribution of
telecommunication services are grossly unbalanced in favour
of urban centres.
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In most African countries, one or two major towns

account for 5O to 6O per cent of the telephones. Generally,

the urban to rural telephone penetration or accessibility ratio

falls in the range of 1O:1, which is the reverse of the

population ratio. It is expected that the RASCOM project,

when implemented, will reverse this trend.

3.3 INTER-CONNECTIVITY AND UTILIZATION

At the third African Telecommunications Conference

held in Monrovia in 198O, "The Monrovia Solution" for the

interconnection of the continent was defined on a sub-

regional basis and Cdte d'lvoire, Senegal, Cameroon, Gabon,

Kenya, Ethiopia and Zambia were identified as collection

centres.

Apart from the Central African subregion where some

problems still exist, each of the subregions has already

developed its routing plan. And yet, considering the high

investment made in establishing the networks, the intra-

regional traffic on the terrestrial system is alarmingly low and

the utilization of the PANAFTEL network is far below the

expected level.

According to a study carried out by the PANAFTEL

project in 1988 and 1989 on traffic statistics and on a Plan of

Action for Improving the Utilization and Operation of the

PANAFTEL network, table 2 reveals that the total volume of

traffic generated in 1988 was mostly concentrated within the

respective subregions. As regards distribution of traffic

between the subregions, one would observe that, apart from

Central Africa, where 4O per cent of its traffic is with West

Africa, about 81 per cent of the total of each subregion's

traffic is concentrated within the region, a situation which can
be attributed to lack of marketing, operating agreements,

inefficiency and high tariffs, low volume of movement of

goods and persons, etc.
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Table 2: Inter-Subregional and infra-Regional traffic in 1988 in 1OOO

paid minutes.

From/

To

West

Central

East

South

Grand

total

West

13,294

2,146

250

72

15,762

Central

1,649

3,157

108

88

56O2

East

168

80

25,429

1,163

2684O

South

23

32

1,012

7.O34

81O1

Total

15..134

5,415

26,799

8,357

55,705

What would be of interest is to find out the percentage of

traffic volume in the subregions and intra-subregional traffic

that are carried on the satellite communications links and the

terrestrial transmission routes. The available traffic data as

compiled during the study does not permit a separation of the

total traffic carried on the terrestrial PANAFTEL and the

satellite networks. However, for the Central Africa sub-region

which has very few terrestrial routes, the intra sub-regional

satellite circuits were loaded with about 65,000 paid minutes

of traffic per year. In general, it may safely be assumed that

the satellite circuits usually carry a greater volume of traffic

than the terrestrial routes.

3.4 Quality of Service

Despite the high investment in developing the existing

network, both performance and reliability remain

unacceptable to users. From a case study conducted in

1989/90 on the (" Economic Aspects of Expansion and

Moderation of National Telecommunication Networks") on

one of the most advanced telecommunications-cations

networks in Africa, it became evident that the operation and

management of the network required more efforts to be

directed towards improvement of efficiency and optimization

of installed capacity utilization.

Table 3 outlines the call completion rates. In 1988 on

average, 71.2 percent of manual calls were completed, but

only 57.2 percent of automatic dialled local calls and 29.1

percent of subscribers trunk dialling from urban subscribers

were completed within the same time frame.

The acceptable level of completion rates of satisfactory

local networks should range at least from 7O to 80 percent.

The low completion rates of the particular country examined

resulted mainly from high traffic per DEL. This was caused by
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the inability of the telecommunications agency to supply

sufficient DELs for business, government and residential

subscribers, even though the exchanges were equipped with

fairly adequate DELs. This indicates that the exchanges and

the junction networks were obviously not dimensioned for the

high traffic volume, which caused the over loading of the
networks. This shortcoming, has a direct bearing on

managerial effectiveness, investment policy and priority

considerations at the highest political levels and the effective
management of resources at the agency levels.

Table 3: Completion Rates of Telephone Calls

DESCRIPTION

MANUAL

LOCALCALLS

MANUAL

TRUNKCALLS

LOCAL

AUTOMATIC

DIALLED

CALLS

SUBSCRIBER

TRUNK

DIALLED

CALLS

1984

86.2

%

65.7

%

47.3

%

16.2

%

1985

84.1

%

73.6

%

49.4

%

29.6

%

1986

83.9

%

74.O

%

49.9

%

24.7

%

1987

81.9

%

72.4

%

56.7

%

24.8

%

1988

80.6

%

71.2

%

57.2

°/o

29.1

%

The low completion rate of STD calls indicates that the

access to STD and the long-distance network were

undersized and needed expansion in terms of automatic trunk

switching facilities, access circuits and trunk lines. The

undersized networks identified in the study may have resulted

from difficulties or lack of planning and traffic forecasting as

happened to be the case in almost all the African countries.

High traffic per DEL will tend to overload common

equipment, internal links and junctions networks. To arrive at

a reliable data base for network optimization and design

calculation, traffic measurements, analysis and forecasting

have to be performed on a continuous basis. Another aspect

related to the poor quality of service was inadequate
maintenance and fault clearance.

3.5 Maintenance

Poor maintenance and fault clearance is one of the

major problems of the installed networks in Africa which

contribute to the low quality of services. The major problems

are grouped into the following two categories: switching

equipment and outside plant.
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Most of the faults emanate from the subscribes

equipment and dropwires as well as the outside plant itself.

These faults have been attributed mainly to inadequate

materials, spare parts, transport and tools as a consequence

of foreign exchange scarcity and import controls.

In the country case study already referred to, 425.4

faults were recorded out of which, 324.7 were reported from

the urban areas. The fault incidence were 1.2 and 2.O faults

per telephone per annum in urban and rural areas,

respectively. The set targets were O.5 faults per urban station

and 1.0 faults per rural station. The fault distributions were as

follows: 61 percent of the faults were located in the cable

network, 11 percent in the telephone instruments and only 4.5

percent in the exchange equipment. The balance of 13.5

percent were located in the rural networks. Only 34 percent

of the faults were cleared the same day, whereas the set

target of fault clearance per day was 8O percent in urban

areas.

The high fault rate indicated that there were various

deficiencies in the cable networks and subscriber line plant.

Poor jointing of cables and long dropwires were indicated as

the main causes of fault incidences. Of the faulty circuits 43.4

percent remained more than 12 hours out of service. This

also indicates a need to review the current regulation and

procedures for corrective maintenance as well as effective

coordination with other service providers such as water and

light.

Also, according to a study conducted in 199O on "Human

Resources and Institutional Development in the Transport

and Communications sector of Sub-Sahara Africa" the

telecommunications agencies performance indicated sub-

regional average losses of up to US$66 million through

telephone faults alone - i.e., telephone remaining faulty for

excessively long periods do not generate organizational

incomes, and therefore represent losses in terms of returns

on invested capital and the capability of improving the already

very low growth rate of 2.14 percent per annum. This factor

provides further evidence of the urgent need for improvement

in the telecommunications agencies' performance.

3.6 Telecommunications Organizations and

management

The telecommunication services are presently organized

into the following three major categories with varying degrees

of centralized control by governments:

(a) Ministry of Posts and Telecommunications with

centralized control by governments;
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(b) Autonomous joint Posts and

Telecommunications Corporation, with a governing body

appointed by the concerned Ministry and approved by the

Head of State. The Managing Director or Director General is

politically appointed by the Head of Government. His senior

staff are appointed by the Board, but in most cases with

government approval; and

(c) Autonomous Telecommunications Corporation,

with a Board of Directors appointed by the concerned Ministry

and approved by the Head of State. The only difference

between (b) and (c) is the separation of the Postal Services.

In certain countries, the Domestic and International

services are separated into a fourth category.

In general, these organizations have the monopoly for

the provision of public telecommunications services and

networks in their respective country. Dedicated networks

exist in each country to meet the specialized requirements of

the police, military and civil aviation services. Private users

also operate radio link services in areas inadequately served

by the public network under licence issued annually either by

the agency or government.

All these organizations experience a degree of

regular government interference in the daily management

and operation of the services. This poses a major

constraint to the availability and quality of

telecommunications services in Africa and the

management of the sector which determines the agency's

capacity not only to implement investment programmes,

but to operate and maintain the networks.

3.7 Traditional Financing of telecommunications

Development

The development of the telecommunications sector is

financed from the African countries' regular budgets or by

obtaining loans from multilateral financing institutions such as

the African Development Bank, the World Bank, European

Economic Community. Also, African countries have benefited

from bilateral grants and loans from such developed

countries, as Japan, Federal Republic of Germany, France,

Holland, United States of America and the United Kingdom.

Another major source of financing is the United Nations

Development Programme. UNDP has provided funds for

studies, planning, development, coordination, rehabilitation

and maintenance, operation and extension of the PANAFTEL

Network.
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3-8 Telecommunications Manufacturing

Industry

With its vast natural resources, Africa has a phenomenal
potential for Industrial revolution. Yet, the present status of
industrial development in Africa is below that of any other
continent. Only a few countries on an individual basis are
currently manufacturing some telecommunications

equipment. Mo?it of the networks in Africa are still being built
from importation of almost all required material and
equipment.

The fundamental problem is the lack of a coordinated
policy and approach in the African countries to produce locally
at least part of the equipment and/or spare parts needed.
However properly managed manufacturing of
telecommunications equipment in Africa shows great promise
and certainly would facilitate the solution of problems peculiar
to Africa, such as the need to adequately deliver
telecommunication services to sparsely populated areas and
most importantly to sustain the development of
telecommunication infrastructure and services.

3.9 SUB-REGIONAL AN/VLYSIS

To have a sub-regional appreciation of the achievements
in the cievelopment of the Pan-African Telecommunications

(PANArTEL) Network infrastructure, it would be useful to
look at progress made on a subregional basis.

(a) West Africa

The West African subregion is made up of 16 countries

(incli ding one island country) with a population of 181.7
million (1988 figure). The terrestrial network of the sub-region
consists of 26 cross-border links, of which 19 have been
implemented. This corresponds to an implementation rate of
73 percent. The remaining six major links to be completed

are Guinea to Senegal, Sierra Leone, Liberia, Cote d'lvoire,

Guinea Bissau and Mali and the Mauritania-Mali link.

The terrestrial broad band microwave links are

supplemented by a substantial number of satellite circuits of
the INTELSAT system between countries of the subregion. In
fact, with the exception of Guinea-Bissau, all countries of the

sub-region have at least one operating telecommunication

.satellite earth station in the INTELSAT system. The countries
of the subregion are connected to two different satellites of
the INTELSAT system with nine countries on one and six
countries on the other. Communications via satellite

between these two groups of countries are possible because
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Nigeria and Cote d'lvoire are connected to both satellites.

There is also a submarine cable linking Senegal, C6te d'lvoire

and Nigeria.

All countries of the sub-region, except Guinea Bissau,

have installed International automatic telephones and telex

exchanges which provide international direct dialling service

to countries in and outside the sub-region.
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As of 31 December 1988, the sub-region was equipped

with 734,740 DELs and 1.O27.53O telephone sets. Only

495,360 DELs were in use with 367.75O potential subscribers

on the waiting list. If all the equipped capacity were used,

that would give the sub-region a main line average

penetration of O.4O instead of 0.27. The low level of utilization

of the existing capacity indicates that there was insufficient

planning for the exchanges, the outside plant, and lack of

appropriate maintenance and timely fault clearance.
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Table 4: West Africa Telecommunications Statistics

WEST

AFRICAN

oousnraBS

Benin

Burkina Faso

CapeVerde ■

Coted'Koire

Gambia

Ghana

Guinea

Guinea

Bissau

Uberia

Mai

Mauritania

Niger

Nigeria

Senegal

Sierra Leone

Togo

AVCPEN.

Cods

BE

BF

CV

a

GA

GH

GU

G8

U

MA.

MU

Nl

NG

SE

SL

TO

AV

[DIRECT EXCHANGE LJNES

Derrfy

p/ioo

O.31

O.15

1.72

O.63

O.64

O.29

O.37

O.59

O.39

O.1O

O.24

O.13

O.23

O.42

O.39

O.29

O.27

Capecfty

00

24

2O

1O

85

7

57

23

7

41

12

e

13

366

37

16

11

735

Uaad

00

14

13

6

7O

5

4O

2O

6

9

9

5

1O

236

29

16

1O

495

nun.

fJtt

61

73

34

53

66

58

eo

0

43

18

33

39

55

38

61

43

53

AUki

(%i

100

90

1OO

98

98

87

90

1OO

O

93

99

96

1OO

96

99

96

96

Ust

<K)

3

1

5

0

3

3O

O

O

6

4

1

1

291

8

3

12

368

TELES

W1OO

O.37

O.21

2.25

O.8O

O.89

O.53

O.61

O.OO

O.OO

O.15

O.32

O.16

O.71

O.OO

038

O.42

O.57

Sets

(K)

16

18

8

89

7

75

33

O

O

13

6

12

722

O

15

14

1.Q28

l>-

ban

<%i

90

88

81

89

94

54

1OO

O

O

96

84

96

89

O

O

93

88

POP

1988

(K)

4,356

$519

349

11,123

813

14,130

5,423

905

2.416

8^663

1^15

7^61

101^90

6,931

3.945

3^318

181,677
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(b) Eastern and Southern Africa

The Eastern and Southern African subregion comprises

18 countries of which four are island countries. The

subregion required 26 cross-border PANAFTEL terrestrial

links to inter- connect the national networks of the 14

mainland countries. Twenty-one or 81 per cent of the 26 links

have been implemented. It should be noted that due to the

geographical location of some of the countries, five of these

links go through South Africa. However, with the completion

of the SATA inter-connectivity project, Lesotho and Swaziland

will be directly connected to Zambia and Zimbabwe via

satellite circuits, thus improving the interconnections within

the subregion. Ninety-two per cent of the mainland countries

are connected to the PANAFTEL terrestrial network, leaving

only the Sudan and Somalia to be connected.
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Table 5: East and Southern Africa Telecommunications Statistics

EAST&

SOUTH

AFRICAN

COUhJTRIES

Botswana

r— ,

(JUf IMJIUU

Dpbouti

Ethiopia

Kenya

Lesotho

Madagascar

Malawi

Mauritius

Mozambique

Seycfteles

Somala

Sudan

Swazland

Tanzanian

Uganda

Zambia

Zimbabwe

AVG.PEN.

Code

BO

oo

EXJ

ET

KQ

LE

MA.

ML

MU

MZ

sy

so

su

sw

TA

UG

ZA

2M

AV

DIRECT

EXCHANGE

Densty

FV1OO

1.20

O.52

1.24

O.24

O.7O

O.68

O.23

O.29

4.38

o.2r

1O-7
Q

O.11

O.26

1.43

O.26

O.16

O.75

1-30

O.4O

Equfcped

Capady

OO

26

4

6

151

224

15

4O

33

64

44

9

19

97

16

81

58

92

157

1,137

UNES

Used

ftO

15

3

5

113

157

11

26

24

46

41

7

8

63

11

66

28

58

118

799

Rers

(%)

38

79

51

59

42

25

41

46

61

6O

66

82

41

47

27

34

52

7D

51

Auto

(%i

98

1OO

100

86

92

9O

79

96

1OO

9O

1OO

SB

96

98

79

86

10O

99

94

\Afet

LJst

00

3

1

O

88

64

5

3

6

42

29

1

0

23

3

76

25

29

41

439

IH I-S

Dens*/

moo

2.2O

O.83

1.97

O.3O

1.51

1.14

O.39

O.61

6.84

O.43

2O.81

O.22

O.33

3.O5

O.O5

O.34

1.17

3.1O

O.67

Sate

oo

27

4

8

138

337

19

44

50

72

63

14

16

78

22

13

60

92

282

1,339

Ur

ban

(%>

88

100

89

85

93

94

0

74

73

85

0

100

93

81

0

88

85

51

85

Rcpfon

1988

<K>

1.212

513

386

46,542

22386

1.675

11258

8,151

1,067

14,836

67

7,068

231803

735

25^381

17,449

7,843

9.113

199,445

With the exception of Comoros, all countries of the
subregion operate a satellite earth station within the

INTELSAT system. Eleven of the 14 mainland countries
operate on the same satellite in the AOR which allow

flexibility of inter-connection and alternative routing of traffic.
Working with only the Indian Ocean Region satellite are

Djibouti, Somalia and the island countries, which permits up
to 6O per cent of inter-connection with those mainland

countries that also work on the same satellite in the IOR.
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By the end of 1988, both sub-regions had a population of

199.45 million and 1,136,510 DELs installed. Connected to

the system were 1,537,750 telephone sets. In operation, only
798,790 DELs were used which corresponds to a utilization

rate of 7O percent or a main line penetration of O.4O per 1O0

inhabitants. If the total installed capacity were used, the

main line penetration would had increased to O.57.

(a) Central Africa

The Central African subregion consists of 11 countries

including two island countries. Its terrestrial PANAFTEL

network is made up of 1 1 cross-border links of which only

three or 27 per cent have been implemented so far, namely:

Cameroon-Chad, Cameroon-Equatorial Guinea and Congo-

Zaire. The remaining eight cross-border links are yet to be

implemented because of lack of funds and administrative as

well as technical problems.
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Table 6: Central Africa Telecommunications Statistics

OtNIRAL

AFRICAN

COUNTRIES

Angola

Burundi

Cameroon

CentralAfr. Rep.

Chad

Congo

Equatorial

Guinea

Gabon

Rwanda

S-Tome &
r^h-L—i2i—M-fc *—,
Hit KJpH

Zaire

AVG. PEN

Code

AN

BU

CM

CA

CH

CO

EG

GA

RW

SP

ZA

AV

DIRECT

EXCHANGE

UNES

Densiy

B^lOO

O.69

O.15

O.32

O.15

O.O9

O.7O

O.38

1.55

O.12

1.82

O.O9

O.24

BqL^ped

OO

69

8

49

7

5

24

O

29

13

3

4O

248

Lfewd

(K>

65

8

35

4

5

15

1

17

8

2

29

19O

Rbs

<%)

15

80

7

47

36

42

34

O

39

60

O

4O

Auto

<%i

4O

100

1OO

10O

99

96

O

O

1OO

1OO

68

88

Wfe*

List

<K>

22

2

6

1

O

5

0

O

2

1

1O

5O

TELE

S

Densty

P/1OO

O.81

O.19

O.55

O.25

O.18

1.1O

O.OO

2.37

O.17

2.43

O.1O

O.33

Sate

<K>

77

10

61

7

10

23

0

26

11

3

32

26O

Ur

ban

<%)

O

81

O

98

1OO

O

O

O

99

O

O

POP

1968

(K>

9,481

5.157

11,071

2J&T3

5.4Q1

2,130

339

1,095

6.757

115

33,373

77,792

The network is supplemented by INTELSAT satellite

links. Ten countries in the sub-region have satellite earth

stations operating within the INTELSAT system and it is

expected that Equatorial Guinea's earth station will be

commissioned by the end of 1991. It should be noted that

almost 8O per cent of intra-subregional traffic is generated

between Cameroon, Congo and Gabon via the INTELSAT

system. Even though seven countries operate on the same

satellite, inter-connection between them is rather poor for

technical reasons such as different modulation systems. It is

expected that inter-connectivity in the sub-region will be

greatly improved after the completion of the UDEAC domestic

satellite project linking Gabon, Central African Republic and

Chad. Burundi, the only country that does not work on the

Atlantic Ocean Region satellite, is therefore excluded from the
subregional satellite plan.

International and intra-African telephone services are

handled through the international telephone exchanges in

seven countries. Central African Republic, Chad, Equatorial

Guinea and Sao Tome and Principe are the only countries

without international telephone exchanges. As regards

international telex services, all countries of the subregion
operate international telex exchanges.

In this sub-region, there are a number of countries that

are not connected to either the terrestrial or satellite circuit of
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the PANAFTEL network. This situation poses major

problems in routing of traffic in the sub-region. It is observed
that due to difficult terrain in the sub-region and the problems
it poses for maintenance of the terrestrial networks, countries
in the subregion are being satisfactorily served by satellite

communications.

Referring to the base year of 1988, the sub-region had a
population of 77.8 million and an equipped capacity of

247,680 DELs of which 189,720 were used, which gives a
main line penetration of 0.24. Connected to the system were

259,99O telephone sets which corresponds to a telephone

penetration of O.33. The main line penetration would have
increased to 0.32 if the total capacity were used, this would

have meant an increase of 33 percent.

(d) North Africa

The North African sub-region consists of five countries

with a population of 1O9.5 million (1988 figure) and had
3,571,420 DELs installed of which only 2,902,790 were in
operation and an expressed demand of 984,410 of potential
subscribers on the waiting list, corresponding to a main line
penetration of 2.65. The network had 3,608,780 telephone

sets hooked up to the system which gives a telephone
penetration of 3.29. Again, had the total installed capacity

been used, the main line penetration would had increased to

3.3, an improvement of 25 percent.

Table 7: North Africa Telecommunications Statistics

NORTH

AFRICAN

oomsnFBES

Algeria

Egypt

Ubya

Morocoo

Tunisia

AVG.PEN

Code

Pi

Eg

LJ

Mo

Tu

AV

DIRECT

EXCHANGE

UNES

Dereiy

Pt\OO

2.95

2.78

6.62

1.2O

3.19

2.65

EqL*3ped

Onpwrgy

0Q

878

1,636

345

327

386

3,571

Used

<K>

697

1.39O

28O

286

249

2,903

Res

<%)

O

75

50

48

56

57

Auto

<%)

95

94

95

80

99

93

We*

List

<K>

524

1

150

2O5

104

984

I ELES

Densty

FY1OO

4.O5

2.91

11.81

1.52

4.27

3.29

Sets

TO

959

1,455

5OO

362

333

3.6O9

Ur-

ben

<%)

74

91

77

8O

O

81

POP

1968

<K>

23,646

5O.O47

4,232

23,811

7312

109,548
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While the North Africa subregion has achieved an
operational network, it has limited connection with the other

African subregions via the terrestrial networks. Almost all
communications between the subregion and other parts of
Africa are established via satellite circuits.

From the foregoing analysis, one would quickly agree

that substantial progress has been made in improving the
management, operation and maintenance of the

telecommunications sector in Africa, but this has been
outstripped by the growth in size and complexity of the
telecommunication networks. Consequently, the overall
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performance of the sector, as described in the previous

sections, is far below international norms of cost recovery and

quality of services. The major points of concern are that the

telecommunication services are not developing rapidly

enough to support the many development initiatives in

progress. Nor is the quality of existing services adequate to

meet the communication needs of ongoing activities and

programmes. The other area of concern is the capacity of the

telecommunications agencies to fully utilize installed DELs.

The reasons for such performance include current policy and

regulations, management, economic, technology, investment,

manpower, financial planning, programming of the entire

network, R&D and other factors. A summary of the

constraints to the development of telecommunications in

Africa is given in the next chapter.

Chapter 4

CONSTRAINTS TO THE DEVELOPMENT OF
TELECOMMUNICATIONS

The major categories of constraints preventing the

telecommunication agencies from using the equipped

capacity of DELs and improving the quality of existing

services as well as providing new value added services are

as follows:

(a) The current policies, regulations and institutional

structures do not at ail provide the environment for improving

operational efficiency and quality of service, optimizing the

utilization of the existing network, improving financing

methods and financial management, attracting investment

capital, developing human resources and management

capabilities and, preparing realistic development programmes

and projects;

(b) The African telecommunications networks currently

consist of a complex mixture of equipment and technologies,

some of which are obsolete. In certain cases, some of the

existing technologies will have to be phased out of the

system;

(c) Poor planning, traffic forecasting and system

engineering; inadequate coordination between the outside

plant, subscribers local networks and the exchanges and

other public service providers; lack of compatibility of

standardized technical specifications such as signalling

systems between countries, frequency plans, transmission

levels, polarization and synchronization; the economic and
technical difficulties of establishing and maintaining long
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distance microwave links; inadequate regular maintenance,
spare parts, primary power supply and access roads;

(d) Lack of marketing and incentives for use of
services; high tariff, low traffic volume and information.

Table 8: summarizes the following constrains and
deficiencies in each national telecommunications network,
which may vary depending on their level of development and
the understanding and appreciation of the significant role of
telecommunications as a motivator for many other
development activities and programmes.

(i) Policy and management shortcomings;

(M) Lack of utilization of installed capacity of DELs;

(iii) Low local call comple+torv rate;

(iv) Low STD call completion rate;

(v) High fault rates; and

(vi) Inadequate fault clearance.
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Table 8: Summary of Constraints and deficiencies in African

telecommunication networks.

Policy and
Management

Shortcomings

Lack of Explicit
Policy to Guide the
Sector Development

Lack of Appropriate
Institutional

Structures

Lack of Financial
Autonomy and
Accountability

Lack of Appropriate
Management

Procedures

Inadequate

Investment and
Financial planning

Network Complexity

Under Utilization

of Installed

Capacity of

DELs

Insufficient Project

Coordination

(Integrated
Approach)

Delayed and
Inadequate Cable
Planning

Shortage of
Cables & Line
Plant Materials

Lack of Installation

Teams

Shortage of Local

Switching

Capacity

Low Local Call
Completion Rate

Age of SXS
Exchanges

Undersized

Exchanges

High Traffic per

DEL

Missing Traffic
Measurements

High Fault Rate

Junction

High Outage
Duration of

Junctions

Inadequate Local
Traffic Forecasting
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Table 8: Continues

LOW STD CALL

COMPLETION

RATE

Undersized Trunk
Switchinq Centres

Undersized
Access Circuits
and Trunks

Missing Traffic

Measurements

Inadequate STD
Traffic Forecastinq

High Outage
Duration of Trunks

HIGH FAULT

F*ATE

Inadequate

Installation

Inadequate

Maintenance

No preventive

Maintenance

Insufficient

Traininq

Inadequate Spares
and Tools

Inadequate

installation

Requlations

INADEQUATE

FAULT
CLEAFtANCE

Lack of Spares

Insufficient Stock
Level

Inadequate

Transport and

Tools

Lack of Skilled

Personnel

Insufficient

Training

Import Restrictions

Chapter 5

TELECOMMUNICATIONS DEVELOPMENT IN
AFRICA TOWARDS THE TWENTY-FIRST CENTURY

While considerable progress has been achieved in the

implementation of the PANAFTEL programme during the last
decade, chapters 3 and 4 have outlined a variety of

constraints and deficiencies in the telecommunications sector

which must be immediately addressed during the 1990s, if
Africa intends to catch up and stay within range of the rest of

the modern telecommunications world.

These constraints and deficiencies have been grouped
into the following two categories which should be addressed

simultaneously in order to obtain reasonable results.

(i) Review existing national telecommunication

networks with a view to improving service quality, optimizing

the utilization of installed capacity, economically expanding
and modernizing the various networks, meeting the

PRESSURE FOR POLICY CHANGES



E/ECA/CMU/91/49
PAGE 32

challenges of providing new services and extending services
to the rural areas. Immediate actions are required if the
following fields:

(a) Increase of DELs by using the available switching
capacity;

(b) General improvement of network planning and
management;

(c) Urgent improvement of service quality by launch

a rehabilitation programme to reduce network
failures and bottlenecks; and

(d) Improvement of operation and maintenance.

(ii) Reviewing and establishing explicit

telecommunications sector policies and regulations which will

guide the development of the sector, institutions,

management and financing reforms; human resources

development policy; and telecommunications industry policy.

In this publication, however, the focus is on determining

telecommunications policies, strategy and regulations
consistent with overall socio-economic development plans,

stimulating operational efficiency, attracting the necessary

investment capital which will have an immediate impact on
immediate future of telecommunications development, and

general management.

5.1 The preparation of Telecommunications
Policies and Regulations

Development in telecommunications and information
technologies are reaching further, faster and have increasing

influence on all economic activities as well as on our daily

lives and society at large. Today we are witnessing a trend

towards the convergence and integration of technologies,

services and industries. It is against this pressure that the

existing operators are also facing constant pressure to

provide all types of services not only in the quantity required,

but the quality acceptable to the users. Therefore, the African

countries must begin to review and/or develop explicit

telecommunications policy and regulations which would guide

the development of the sector.

The level of telecommunications development in Africa

varies considerably, and hence policies and strategies will

obviously vary significantly depending on the level of

development of the country, the particular economic, social

and political structures and the degree of recognition of the
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problem of telecommunications development. However, in

general, the issues will be practically and basically the same

in all countries.

The common broad objectives for any national policy

should be the provision and maintenance of adequate,
efficient, cost effective telecommunication services, attracting

investment capital, attracting technical and managerial

expertise for the purpose of promoting the commercial,

industrial, socio-economic as well as political development

and unity of each country. The goal should be to make

telecommunication facilities accessible to the general public

(businesses, governments, residential and rural sectors) at an
affordable cost; in particular to achieve a target of X
telephones/1 OO population by Y date, with an annual growth

rate of Z.% (the targets to be determined by individual

countries). In general, a good policy package should include

the following sectors: Specifications, service availability,

regulation, human resource development, research and

development and manufacturing.

Taking into consideration the politics and the sensitivity

of the issues of policies, regulations and appropriate
institutional reforms, it would be useful to African countries if

the organizations concerned could undertake various case

studies including the applicability of experiences in the

developed countries to the African countries, prepare general

models, develop strategies and implementation programmes

which could be tailored to suit the particular requirements of

each country. However, it should be understood that each

national policy must originate from the country. All other

assistance should be viewed as supplementary. The other

aspects of the case study would be the preparation of a

"Common Policy" framework ("African Green Paper") to be
used at the sub-regional and continental levels.

In this regard, it is recommended that research, case

studies and the preparation of models be undertaken with
emphasis on the following areas:

(a) Establishment of explicit policies and regulations

which would guide the development of the sector;

(b) Stimulation of operational efficiency (model);

(c) Human resource development and management
policy;

(d) Cost analysis and design of tariff principle and
structures;

(e) Review of financing methods and financial
management; and
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(f) Telecommunications industry policy.

Some of the models developed from the case studies

should be implemented as national and subregional pilot

projects. The results of the pilot projects and the case studies
should be disseminated through the organization of

workshops and/or seminars. Finally, the preparation of an

African "Green Paper". Marketing, analytical accounting,

development of management information system (MIS) and

customer services should also form an integral part of the

models developed.

5.2 Restructuring Existing Telecommunication

Agencies

Given the rapidly changing nature of telecommunications,

particularly the changes in technologies, the introduction of

new services and the vital role that the telecommunications

sector is to play in the overall development process, is

absolutely necessary that the existing telecommunication

agencies be restructured to respond to modern development

in the sector. Such restructuring should provide the

telecommunication organizations with clear objectives of

quality of services, commercial efficiency and accountability.

In other words, this implies the separation between the

functions of policy development, the regulatory function and

day-to-day operation, such that the government would be less

and less directly involved in operational issues.

Existing documentation and current research in the

telecommunications sector show that wherever the

telecommunication institutions fall under the direct control of a

government through a ministry or department, the legal and

regulatory frameworks specific to telecommunications are

generally ill-defined and the applicable policy framework and

procedures are inappropriately borrowed from the civil
service. A few countries have tried to establish personnel

and financial practices for the telecommunications sector

which are different from those of the civil service.

Unfortunately, there has been little success in spite of

technological pressures. Wherever autonomous public

corporations have evolved from the government departments

with the intention of promoting greater managerial autonomy,

they have usually not achieved their purpose due to the

additional political interventions introduced in the course of
time. Even when legal instruments gave complete autonomy

to the corporations, political and bureaucratic intervention has

tended to erode this through informal channels and additional

controls introduced later on. The forma! delegation of

autonomy has, thus, been informally jeopardized.
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Even though some African Governments have taken

steps to remove themselves from the daily operations of the

sector, the following is further recommended.

(a) Separate telecommunications and Postal

Services;

(b) Combine domestic and international

telecommunication services; and

(c) Create telecommunications corporation.

5.3 Financing Telecommunications Development

in Africa

The modernization and development of the individual

country's component of the PANAFTEL programme as has
been discussed will require substantial investment.

Obviously, the form and the mechanism for financing varies

widely, from local, bilateral to multilateral financing as well as
other sources of essential funds. However, it should be noted
that regardless of the methodology, funds will not flow to

inefficiency. Efficient, economically run, well managed
telecommunication system will and can attract financing.

The three points below indicate that investment in

telecommunications development in this new environment, as

recommended, i.e. the establishment of an effective policy
and regulatory process, organizational and management

reform and setting development targets, could earn a quite a

healthy rate of return.

(a) The role of telecommunications in national

economics is being accepted and appreciated in

most African countries and, priorities being

adjusted accordingly;

(b) There are large unmet demands for connection to

the network and traffic;

(c) The experience in developing countries, in

particular, the African countries, confirms that

telecommunications development is generally

very profitable.

Assuming that each country has taken the very first

steps by establishing into law the basic conditions for a

radical transformation within the telecommunications sector,

the next steps would be to open up the various avenues for
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financing development of projects or programmes. Apart

from the traditional funding sources, provision should be for

institutionalizing the financial participation of subscribers in

the expansion of the telephone services as well as other

sources from the private sector. This approach, if managed

well, could provide up to 5O per cent of financing.

This method of generating financing particularly

deserves serious consideration because it is highly unlikely

that substantial increase of funding will be forthcoming in the

foreseeable future from the traditional financing sources. The

same is true of development aid.

It could be argued that the revenue generated from the

local component of the above approach will be almost entirely

in local currency while a significant portion of expenses will be

in foreign currencies and the continued rapid growth in

demand will imply that profit will need to be reinvested in

increasing capacity.

Legitimate as these concerns are, solutions can be

found. For example: (1) Some of the extra profit could be

used to finance R&D at universities or private centres in the

country- Consequently, this will ultimately reduce importation

because some common products will be manufactured

locally. Also, this would most importantly, reduce the

dependency syndrome of importing all basic materials and.

increasing self-reliance; (2) A portion of the surplus profit

could be fed into the government revenue for the

development of other sectors, thereby enabling the

government to divert some foreign currency to the

telecommunications agency.

Generally, telecommunications should not be run on a

subsidized basis. However, governments could subsidize the

extension of telecommunication services to the rural areas

which are not yet viable on a strictly commercial basis.

5-4 Modernization and Development of

Nationa Tlelecommunication Networks

The effectiveness of telecommunications systems in

delivering conventional and new services greatly depends on

the attitude and policies adopted on maintenance. The

performance levels of all equipment should be measured and

appropriate maintenance procedures should be developed to
keep the efficiency level acceptable to the users. The

management of spare parts, development of skills and
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competence of the technical staff and appropriate structures

to undertake the responsibility of maintenance are among the

few essential elements that will have to be considered for

improving the quality of telecommunication services and the

efficient utilization of the installed capacity. The level of

efficiency of services acceptable to the users, be it in the

commercial environment, industries, urban or in the rural

areas, is a pre-requisite for embarking on the further

expansion of the networks.

The foundations for new infrastructure are the existing

facilities that are in operation, and it is therefore, a futile
exercise only to focus on new equipment and systems, which

are likely to be ineffective in the environment of old and ill-
maintained systems. Therefore, it is recommended that a

detailed study be carried out for the formulation of policy and

strategies that would facilitate efficient operation,

maintenance regulations and procedures of existing plants

and equipment, and the upgrading and modernization of

equipment which have served their economic life. Also the

quality of the outside should be analyzed and the planning

process institutionalized.

Furthermore, the telecommunications networks

represent a large investment in terms of equipment which

cannot be replaced at once. Therefore, an orderly and

carefully considered long-term (1O-2O years) modernization

and development plan should be developed to ensure that
telecommunication development has both the required

capacity and an appropriate degree of flexibility to meet the

requirements of each country as it under goes many, and

often rapid changes. A periodic revision of the plan, say,

every five years, is recommended.

A medium-term plan based on the long-term plan,

covering a period of about five years should also be

developed. It should include an implementation programme

which specifies the target network as defined by the long-term

plan and the resource requirements at annual intervals for the

total period.

The modernization and extension of the network is a

long and expensive process which must be introduced

gradually. A general strategy for digitalization of the network

has to be developed, irrespective of the strategy chosen. The

introduction of digital systems in the network will require a

modern approach to telecommunications system design and

network planning. Therefore, the concept of System

Engineering as applied to network architectures, system

optimization, interconnection with terrestrial and satellite

networks, interfacing and signalling, frequency plans,

transmission levels, polarization, synchronization, direct

connection to user data terminals through standardized
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protocols and inter-working between distinct networks with

other countries within Africa and the global
telecommunication network would provide the best technical

solution.

Even though for some countries; the process of

modernizing the various national networks has begun, in

those many cases, where no appropriate definition of
strategies exists for the introduction of digital systems, ! It is

recommended that a study be conducted on existing

networks in order to develop strategies for their modernization

and long-term development.

The following are some of the major factors to be

considered in such a study:

(a) Extent to which existing plants and equipment can

be effectively utilized during the modernization

programme;

(b) Economic justification for modern equipment,

taking into consideration capital costs, operating

costs and potential revenues;

(c) Rate of penetration and the location of new

equipment;

(d) Choice of technology and suppliers;

(e) Potential for adapting existing plants to match the

standards or range of services offered by the

new equipment;

(f) Impact upon the network structure and dimension

standards of introducing equipment with

characteristics which are different from those of

existing equipment;

(g) Consequences on the administrative organization

of introducing new technologies;

(h) Compatibility between new and existing

equipment;

(i) inter-networking costs and problems;

(j) Ability to procure or manufacture extension

equipment.

It should be noted that these factors fall within the

telecommunications sector objectives and the 1O areas of

concentration.
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Table 9 summarizes the recommended solutions into the

following five categories as an action-oriented agenda for an

orderly development of the telecommunications sector in the

twenty-first century.

(i) Policy and Management Strategies;

(ii) Increase DELs;

(iii) Improve Network Planning;

(iv) Improve Quality of Service; and

(v) Improve Operation and Maintenance (O&M).
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Table 9: Recommended action oriented-agenda for the
development of telecommunications in the 21st century.

POLICY AND
MANAGEMENT

STRATEGIES

Define and
Separate

Regulatory and
Operational

Functions

Give Financial

Autonomy and
Accountability

Separate

Telecommuni

cations and Postal

Services

Merge Domestic
and International
Telecommuni

cation Services

Restructure

Existing

Telecommuni

cations Entities

INCREASE

DELS

Identify Capacity

Shortage in
Subscribers Cable

Networks

Design an Urgent

Programme for
Cable Network
Extension

Implement the

Programme as

Designed

Ensured Optima

Usage of
Equipped Capacity

IMPROVE
NETWORK

PLANNING

Perform Traffic
Measurements on

a Continuous

Basis

Undertake

Demand and
Traffic Forecasting

Plan the
Development of

the Complete

outside plant
Network Including
the Introduction

Strategy of Digital
Systems

According to Real
Demand, Develop
Individual Projects

in Local Networks
and in STD
Networks in a
Coordinated

Approach

Determine

Investment

Requirements and
Time Schedules
and Seek
Financing on

Planned Projects
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Table 9: Continues

POLICY AND

MANAGEMENT

STRATEGIES

Establish Modern
Management

Procedures

Begin Cooperation

with local
Universities and
Private sectors on
R&D

Define
Development

Targets

INCREASE

DELS

IMPROVE

NETWORK

PLANNING

Implement

Individual Projects

Develop an
Investment

Strategy for the
Next 5-10 Years
and stay with the

plan

Table 9: Continues

IMPROVE SERVICE

QUALITY

Analysis the Real Reasons
for Low Call Completion

Rates

Perform Traffic Analysis of
Local and STD Traffic

Review Dimensioning of

Local and STD Networks

Replace SXS Central
Exchanges

Develop an Urgent

Rehabilitation Programme

Set Targets for Reducing

Network Failures and

Bottlenecks ASAP

IMPROVE OPERATION

AND MAINTENANCE

(O&M)

Analysis Shortcomings of

O&M

Review O&M Concepts of
Switching, Outside Plant,
Transmission

Upgrade Staff Knowledge

Establish and Improve Stock
of Spare Parts Availability

and Quality

Create Maintenance

Workshop

Set up Network Management

and Monitoring Office

To carry out the identified reforms, modernization and

development in the telecommunications sector as indicated in

table 9, the African countries will require massive assistance

from the international community within the framework of the
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UNTACDA II programme, particularly those organizations and

donors directly involved in the development of the
telecommunications sector in Africa. Hence, there is the

need for coordination of assistance.

The challenges facing the African countries in the

development of the telecommunications sector are enormous.

The stakes are very high and piecemeal actions by the
African countries and their partners in development could

prove counter-productive. Hence, coordination of regional,

sub-regional and international cooperation is the best way to

proceed, for no single country can make it on its own

resources.

Chapter 6

COORDINATION OF REGIONAL AND

INTERNATIONAL COOPERATION WITH THE
AFRICAN COUNTRIES

There are currently one international and two regional

organizations (ITU, PATU and ECA) actively involved in the
development of telecommunications in Africa. In addition to

these organizations, there are other specialized and
economic subregional organizations that are responsible for
the development of telecommunications in their respective

subregions, however, the emphasis is on ECA, PATU and

ITU.

The global objective of each of these organizations is to

assist African countries to build comprehensive, self-

contained and modern national, subregional and regional

telecommunication networks to meet the immediate and long-

term requirements of all countries of the continent, including

the inter- connections of the PANAFTEL network with the

world-wide global telecommunications network.

ECA and ITU have already made important efforts,

individually and collectively in assisting the African countries

in developing their networks, starting as far back as 1963,

when the two organizations concluded a memorandum of

understanding to coordinate their efforts in accelerating the

development of telecommunications in Africa. Following its

creation, the Pan-African Telecommunications Union (PATU),

the specialized agency of the OAU, also joined in assisting

the countries in the development of their networks.
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Unlike ECA and ITU, PATU has a unique role to play in
the development of the PANAFTEL network: that is, the

establishment of regulations, coordination of tariffs, the

creation of standards, coordination of the implementation of
the missing links, coordination of annual meetings of African

telecommunication administrations on subregional basis Snd

follow-up on the implementation of decisions. PATU should
collect and disseminate information on new developments,

provide technical assistance to its member countries and
promote cooperation between African countries (TCDC).

Given the above situation, it is Inevitable that some form
of duplication of work or competition in areas of mutual

interest have occurred and will continue unless ways and
means are found to coordinate these efforts. If this is not
done, the end users (the African countries) of assistance will
not receive the optimum benefits. Restructuring regional

activities with the view of sharing responsibilities and

promoting effective cooperation involving OAU (PATU), ECA
and the ITU is indispensable for the continued modernization
and development of telecommunications in Africa. With an

appropriate working relationship established among the three
organizations, the next step would be to find the best ways

and means of working with the sub-regional economic
organizations and others dealing with telecommunications
development. Such a coordinated approach will no doubt
give African countries and the sub-regional organizations the

optimum assistance in developing telecommunications irr an

orderly manner.

6.1 The Role of Regional and International

organizations

The African telecommunication infrastructure is at a

different level of development in respect to that of other
developing countries. For this reason, African countries need

specific solutions which should be elaborated on the basis of
the existing knowledge gained from the implementation of the
PANAFTEL programme and other telecommunication

projects over the last three decades.

The areas of interest and responsibilities of the major

organizations involved in the development of

telecommunications in Africa cut across the entire
telecommunications development spectrum. Therefore, the

allocation of responsibilities to the key organizations for the
development of telecommunications in Africa under the

PANAFTEL programme should be defined by the
telecommunications sub-sectorial and sub-regional working

groups under the UNTACDA II programme. However, it
should be noted that areas of mutual interest should be
implemented under the closest cooperation with the relevant
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countries and organizations. As an example, the distribution

of future responsibilities could be as follows:

6.2 Economic Commission for Africa

Apart from the Commission being the regional

coordinating body of the United Nations system and its
unique advantages of having under one roof the various
sectors for balanced development, it has, as part of its
mandate, the responsibility to assist in the formulation and

development of coordinated policies as a basis for practical
action in promoting economic and technological development

in the region. Taking into account, as appropriate, the social
aspects of economic development and the interrelationship of

economic and social factors, the total result of ECA activities
must provide long-term comprehensive solutions which will
respond to the technical, economic and managerial aspects of
the problem.

Based on the above concern, the Commission should,
among other things take the lead for assisting its member
countries to develop explicit telecommunication policies,

regulations and appropriate organizational and management

structures to guide the development of the
telecommunications sector within the overall development

programmes of the African countries.

Considering that these activities cut across the total
spectrum of the comprehensive development of
telecommunications sector, the Commission should be
prepared to work not only with PATU, ITU and- the
subregional organizations, but also with other international
organizations outside the region, such as the World Bank and

the OECD.

6.3 INTERNATIONAL TELECOMMUNICATION UNION

Recognizing the role of ITU as a specialized agency in
the United Nations system and its particular competence in
assisting African countries to develop their telecommunication

networks, it is only natural that ITU should, among others
things continue to assist them in the highly technical issues of
modernization and extension of the existing
telecommunication, prepare digitalization and synchronization

plans and provide information on current trends in the
development of switching and transmission technologies.
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Because of the integrated approach, ITU will be
expected to cooperate with the other partners especially

PATU in the development of the sector.

6.4 Pan-African Telecommunications Union

The Pan-African Telecommunication Union should,

among other things especially be responsible for the

coordination of tariffs, traffic forecasting and analysis at the

subregional and regional levels, updating and dissemination

of telephone and telex routing plans, and seek ways and

means of establishing clearing houses for international

accounting, coordinating the implementation of regional and

subregional networks, concerning subregional meetings and

promoting the implementation of the decisions of these

meetings.
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Annex A

TELECOMMUNICATIONS SECTOR
OBJECTIVES AND AREAS OF CONCENTRATION2

I ong-tarm objective: Development of an
integrated telecommunications network based on well-
defined national subregional and regional policy
guidelines for development including, among other things,
the accessibility to telephones in rural areas.

of concentration

i) Management, development and rational
utilization of human resources;

ii) Maintenance, rehabilitation and modernization of
existing telecommunication infrastructure

facilities;

iii) Improvement in the management of
telecommunication services;

iv) Establishment of effective and operational
planning units within national
telecommunications administrations;

v) Establishment, harmonization and
implementation of tariff agreements at
subregional and regional levels;

vi) Promotion of transiting of a high percentage of
intra- African communications through centres in
Africa by utilizing the installed PANAFTEL
Network;

vii) Devebpment of research and manufacturing

capacity;

viii) Completion of the Ynissing links of the
PANAFTEL Network;

ix) Implementation of the RASCOM project;

x) Strengthening of the Pan-African
Telecommunications Union (PATU);

2 Proqramme of the second United Nations Transport and
Communications Decade in Africa 1991-2OOO. UNDP/ECA project
RAF/89/96-DOC/UNTACDA/MIN/04/Rev.3 March 1991.
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xi) Provision of services for special users such as
news agencies, air transport, broadcasting and
meteorological services;

xii) Extension of services into rural areas;

xiii) Promotion of institutional restructuring of

existing organizations for improving
operational efficiency and the process of

commercialization of these organizations.

xiv) Promotion of new services, particularly those
which deal with data communication and
information, in order to support regional and
international trade.
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Abbreviations

ADB — African Development Bank

AOR= Atlantic Ocean Region Satellites

APPER= Africa's Priority Programme for Economic Recovery

ATDC= African Telecommunications development conference

DELs= Direct Exchange Lines

ECA = Economic Commission for Africa

EEC= European Economic Community

FRG = Federal Republic of Germany

IOR= Indian Ocean Region satellites

ISD= International Subscriber Dialing

ITU= International Telecommunication Union

LPA= Lagos Plan of Action

OAU= Organization of African Unity

OECD= Organization for Economic Cooperation and

Development

PATU= Pan-African Telecommunication Union

PANAFTEL= Pan-African Telecommunication Network

RASCOM= Regional African Satellite Communication System

R&D= Research and Development

STD= Subscriber Trunk Dialing

SXS= Step-by-Step Exchange

TCDC=Technical Cooperation among Developing Countries

UNTACDA= United Nations Transport and Communications

Decade for Africa

UNDP= United Nations Development Programme
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