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Introduction

ELI M. NOAM

Africa comprises 20 percent of the world's land mass and contains 12 percent of
its population. But it accounts for only 2 percent of the world's telecommunica-
tions. While telephone penetration in the United States in 1994 was almost 65
main lines per 100 population and 47 for all OECD countries,1 it was 1.5 in Africa
(see Table I.I). In 1994, only one African country had more than 5 main lines per
100. Almost 40 percent of Africa's telephone lines were concentrated in a single
country, South Africa. The other sub-Saharan countries that account for 80 percent
of the continent's population were served by only 10 percent of its phone lines.
That region of 600 million people had fewer phones than Manhattan south of 59th
Street. In the entire continent of Africa there were fewer phone lines than in New
York State.

With few exceptions, such as Ethiopia, telecommunications was introduced to
Africa by the colonial nations as a mechanism of control and governance. The era
of political independence in the 1960s brought with it a growing recognition of
the linkages between telecommunications and economic development. Telecom-
munications was refocused to serve as domestic tools of national coherence and
development.

Unfortunately, the European colonial powers left not only inadequate telecom-
munications hardware infrastructure but also an obsolete organizational struc-
ture—the state monopoly PTT (Post, Telephone, and Telegraph) system. This sys-
tem was ineffective even in the advanced European countries in meeting the needs
of the emerging information-based economy and high-technology industries. In
time, it collapsed in Europe in favor of increasingly privatized and competitive
structures. It was even less effective in poorer countries without significant
indigenous technological resources and funds for redistribution. Yet the state
monopoly system was in tune with the more general economic organizations of
many of the emerging countries, which emphasized state control, centralized plan-
ning, and national sovereignty. Thus, while low telephone penetration can be
partly ascribed to poverty and political instability, this is only part of the explana-
tion. In the field of telecommunications, investment resources are not as scarce as
they are elsewhere. First, each country has people and businesses who desire a
telephone badly enough to be willing to pay the investment necessary in advance.
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Introduction

Table 1.1 Telephone Penetration for Selected African Countries

Country

Algeria
Egypt
Libya
Morocco
Tunisia
North Africa

South Africa

Benin
Botswana
Burkina Faso
Cameroon
Central African Republic
Congo
Congo-Brazzaville
Cote d'Ivoire
Djibouti
Ethiopia
Gambia
Ghana
Kenya
Malawi
Namibia
Rwanda
Senegal
Zambia
Zimbabwe
Sub-Sahara (excluding South Africa)
Total Africa

Main Lines, 1994
(thousands)

1,068
2,374
240
820
421

4,923

3,659

20
43
21
57
6
36
19
20
7

132
16
48
214
32
69
11
64
78
128

1,021
9,605

Main lines
per 100 Inhabitants

3.97
4.26
4.76
3.07
4.89
4.19

9.00

0.39
3.10
0.22
0.45
0.21
0.09
0.76
0.59
1.28
0.25
1.60

. 0.30
0.85
0.35
4.46
0.16
0.80
0.91
1.20
0.45
1.52

Source: 1TU/BDT/INFS database.

And second, foreign investors are eager to enter most countries' telecom markets.
Thus, much of network construction can be self-financing. And once networks are
operational, profitability is normally assured.

However, governments interfered heavily in telecommunications. They used
the network as a funding source for their general budgets by taxing away a signifi-
cant part of the operator's surplus domestically and by pocketing most of its for-
eign currency earned internationally. Furthermore, governments forced the opera-
tors to provide for the state and its officials below cost, causing a significant
revenue drain. The operating monopoly also became a place for patronage
employment, its procurement contracts were often embroiled in international
diplomacy and personal gain, and its management was politicized. The emphasis
on national, centralized control usually prevented other public solutions, such as
multi-country operators, municipal systems, or cooperatives. Indeed, in most
countries the success of such local arrangements in Finland and rural America is
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Introduction 5

quite unknown. Privatization and foreign participation were politically unthink-
able to governments, and competition was unattractive to many foreign investors.

One cannot, of course, deny the burden of overcoming low levels of develop-
ment and the shortages of specialized human and capital resources. But even here
other approaches might have worked. As the industrialized world introduced mod-
ern digital equipment, it junked perfectly functional analog equipment in great
quantities. Such equipment could have been available at the price of transporta-
tion or less. But it was rarely taken up, because a combination of Western equip-
ment manufacturing interests and African national pride stood in the way of
accepting second-hand equipment.

The deficiencies existing within the African telecommunications sector are
compounded by the absence of an engineering infrastructure for the production of
spares and components and by the scarcity of an indigenous technically trained
workforce. Less recognized is the shortage of qualified staff to deal with legal and
economic matters of telecom reform. Nonetheless, a number of African countries
including Egypt, Ethiopia, Gambia, Ghana, Ivory Coast, Kenya, Namibia, Sene-
gal, South Africa, Tunisia, Zambia, and Zimbabwe have gradually introduced new
pro-competition and pro-privatization policies and a commercially reoriented
management structure.

By the 1980s, following the lead of the United States, Britain, and Japan,
many developed countries reluctantly began to dismantle their own inefficient
monopoly systems. These concepts also found their way to developing countries.
Thus, the 1980s also saw the first telecom reforms instituted in Africa. The pace
of government policy reforms was initially slow, as many chapters in this volume
show. But this situation is changing rapidly. In financing restructuring programs,
international development organizations, such as the World Bank, have pushed
corporatization and privatization schemes for public telecommunications opera-
tors. By linking loans to the telecommunications sector on real progress in
reforming PTTs, the World Bank has goaded several African governments, such
as Guinea and Cameroon, to restructure telecommunications. Following corpora-
tization, the next step is often a partial privatization and the introduction of com-
petition into the sector.

International development banks have acted as major forces of change because
of the absence of the large business users that have agitated for telecommunica-
tions reform elsewhere. Both a low use of communications and a frequent lack of
a democratic framework render users' groups nonexistent or, at best, ineffective as
forces of change. PTT trade unions likewise had only marginal impact on the
reform process. There are cases where users' groups have had an impact on the
restructuring process, such as in Egypt, South Africa, and Tunisia. In the case of
both Algeria and Morocco, however, telecommunications labor unions, fearing
unemployment, played an active role in protesting and postponing corporatization
plans for the PTT. And in South Africa they helped obtain a five-year exclusivity
period for the incumbent, monopolist.

African policy makers were cautious about privatization of the national telecom-
munications administration due to political sensitivities about foreign penetration
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into this strategic sector. While there is now widespread agreement among policy
makers on the need for reforming the sector, there is also a strong reluctance by
governments to relinquish control. Even in major countries where a privatization of
the telecommunications sector has been initiated, as in South Africa and Egypt, the
major shareholder of the corporate entity is the state, and the corporation is
accountable to government ministries beyond the regulatory authorities.

Despite the difficulties associated with privatization, several governments con-
cluded it was a viable option. Some governments were prompted by a desire to
reduce national debt. Others sought foreign expertise and capital. In most cases,
privatization programs sought to sell a minority stake of the PTT to a strategic
investor, that is, to a foreign telecommunications carrier.

Are these hopes realistic? In contrast to other regions of the world, Africa has
experienced a reluctant interest in foreign investment in its telecommunications
infrastructure. Generally, the trend of privatization in developed countries has
resulted in international expansion. Some telephone companies sought to enter
foreign markets to escape residual domestic restrictions. And importantly, the
globalization of large firms has created a worldwide demand for advanced and
seamless global business telecommunications services. This has led to numerous
joint ventures, alliances, acquisitions, and entries. In 1995, 29 percent of interna-
tional ventures included partners from Western Europe, and 17 percent included
partners from North America. Their extra-territorial investments were partly in
their home regions but mostly in the developing world. And it was remarkable
how few of them were in Africa. In 1996, while 32 percent of all international
telecom ventures were in Eastern Europe and 26 percent in South America, only 2
percent of such venturing activity was in Africa.2 Even those ventures were
largely accounted for by interest in post-apartheid South Africa and by supportive
activities of semi-official French organizations in politically closely linked Fran-
cophone countries.

Thus, France Telecom and its subsidiary France Cable et Radio have been
active in the Central African Republic (40 percent of Socatel), Equatorial Guinea
(DGCT), Ivory Coast (51 percent of CI-Telecom), Senegal (Société National de
Telecoms), and in Congo-Brazzaville for mobile communications. Meanwhile,
Investcom, a close partner of France Telecom in Lebanon, holds mobile networks
in Guinea and in the Congo through its subsidiary Spacetel. The Societe Fran9aise
de Radio Téléphonie, the second official French telecom organization, was a co-
bidder in Cameroon's digital mobile network. It also has an interest in Tunisia's
mobile communications, as does Canada's Teleglobe and the United Kingdom's
Mobitel and Cellnet. Britain's Cable & Wireless, another former colonial telecom-
munications administration, is active in South African mobile service and in the
Seychelles and Botswana. Telekom Malaysia is involved in South Africa (with the
American Bell company SBC) and in several other countries. But these are the
exceptions. Many major international players are still absent from Africa.

Why this lack of interest in African telecommunications? Official protestations
notwithstanding, Africa was slow to restructure its basic telecommunications mar-
ket. African countries have to compete with investment opportunities in many
other regions. The frequent reluctance among African countries to allow interna-
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tional investment and the perception of Africa as a troubled region were signifi-
cant liabilities. But as investment opportunities in other regions get snapped up
and as Africa now undergoes accelerated restructuring and liberalization, we may
see an upturn in Africa's share of international telecommunications investment.

As an alternative to direct investments in national networks, some companies
have initiated regional projects. AT&T wants to link the continent through Africa
One, a network based on a 30,000-mile underwater fiber optic cable. Other pro-
jects include Afrilink, a plan by Siemens to lay underwater cable; Atlantis-2, a
plan to lay submarine fiber optic cable between Brazil, Senegal, Spain, and Portu-
gal; and Afrinetwork, a regional plan put forth by NTT.

The impediments to telecommunications development in Africa have had their
greatest negative impact on rural areas. Although comprising the major share of
population, rural areas have severely undeveloped telecommunications systems.
Opponents to telecom reform often fear that development of the rural infrastruc-
ture would be neglected by commercial operators. They argue that a state monop-
oly would be more ready to cross-subsidize services to the approximately 70 per-
cent of the population residing in rural areas. This argument, made similarly in the
developed world, is analytically incorrect, although it may be politically realistic.
There are alternative approaches to state ownership to generate cross-subsidies to
achieve universal connectivity. For example, when a country wants to subsidize
the connectivity of its rural population, it can do so by taxing all communications
services and creating a universal service fund. There is no need to implement sub-
sidies through monopoly market structure and its extension to vastly uneconomic
international rates. Indeed, the fact that rural areas have not much benefitted from
decades of monopoly suggests that new approaches should be explored.

Pressing needs to extend basic telephony countrywide are one part of the equa-
tion. The other part is that in order to expand African economic competitiveness,
its businesses must have access to advanced telecommunications capabilities and
information-related activities. This has been the motivation behind the liberaliza-
tion of value-added services, along with the belief that liberalization of these ser-
vices would face the least opposition from the state monopolies. The Internet, in
particular, has been a focus for change, starting with the connectivity of universi-
ties to the rest of the world. Many groups and organizations are using the Internet
to achieve global connections for economic and personal communications. Politi-
cal information flows become harder to control unless a government is willing to
sacrifice the economic benefits of access to global information sources. And high
international telephone rates can be undercut by Internet telephony. For these rea-
sons governments often try to control access and usage of the Internet. Even in
South Africa, the traditional operator, Telekom SA, has asserted a monopoly over
Internet service provision.

Generally speaking, nations' telecommunication networks around the world
have evolved along the following stages:

1. Cost-sharing stage networks. Growth is based on the sharing of costs and
increasing the value of interconnectivity. The countries in this stage rely
heavily upon government intervention, through subsidies and long-term
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planning, to develop their basic telecommunications infrastructure. How-
ever, lack of capital and sometimes political instability have resulted in
inadequate investment and slow expansion of service.

2. Redistributory stage networks. These grow through politically directed
expansion and through transfers from some users to others. The countries in
this stage have gone well beyond the early developmental stages and have
expanded their networks through a redistributory process, controlled by a
monopoly carrier.

3. Pluralistic stage networks. These are not necessarily more advanced techno-
logically than redistributory stage networks, but they have progressed institu-
tionally. They are not a centralized system but a federation of sub-networks.
The United States, Japan, and Europe are in transition to this stage.

Developing nations do not need progress in the same slow sequence as devel-
oped countries did in the past. They can leapfrog a lengthy redistributory stage
and enter the pluralistic network stage more quickly, combining it with redistribu-
tory policies. Most of Africa is still in the cost-sharing stage, but several countries
are entering a pluralistic stage of networks. Examples are Ghana and Nigeria. On
the other hand, for South Africa and Namibia, the redistribution process has been
more central and is intertwined with these countries' overcoming of racial divi-
sions. They believe that a move to a pluralistic system needs to wait for the redis-
tributory stage to have run its course.

In the 1990s, as new political and economic developments have been shaping
the policy environment, the pace of change has been as diverse as the countries
that comprise the continent. It is this diverse and changing environment that we
present in this book. The studies presented in this volume focus not on technology
but on the institutional structure and the process of change.

Andrea Kavanaugh of the Virginia Polytechnic Institute analyzes telecommunica-
tions in the three North African countries of Algeria, Morocco, and Tunisia. These
countries have significantly outpaced their sub-Saharan neighbors in telecommuni-
cations development. In fact, in the late 1980s, these countries have been ahead of
many industrialized nations in telecommunications investment as a percentage of
gross fixed capital formation.

Gehan Rachty, dean of the faculty of Mass Communications at Cairo Univer-
sity, discusses the evolution of Egypt's telecommunications network from the
nineteenth century through the part-privatization of the national carrier ARENTO
and its transformation into Telecom Egypt. Egypt has been moving rapidly toward
an information economy, with Egyptnet, the country's packet-switched network,
growing rapidly. However, progress in restructuring the sector has been reluctant.
Rachty argues that only through continued deregulation and privatization will
Egypt be able to take advantage of the global communications revolution.

In a similar vein, Abii Tsigie of Ethiopia's Department of Transportation and
Communications notes that although telecommunications were indigenously
introduced to Ethiopia from the top through the initiative of Emperor Menelik II,
today's needs include non-state solutions and the development of a local telecom-
munications manufacturing industry.



Introduction 9

In their chapter on Kenya, Michael Tyler, Janice Hughes and Helena Renfrew, a
team of consultants then from Booz, Allen and Hamilton, Inc., explore the foreign
exchange cost to the Kenyan economy incurred by the country's inability to meet
the demands for telecommunications services of twenty of its most profitable
businesses. The study lends credence to the view that expanding the telecommuni-
cations sector is vital to national economic strategy.

M. L. Luhanga's analysis of Tanzania indicates that the country, despite its
long-standing statist tradition, is moving toward a pluralistic network. The chal-
lenge for Tanzania is to balance the need for basic telecommunications for the
majority of its citizens with the push for specialized networks and value-added
services by the commercial sector. This requires a balancing of the cost sharing
and the pluralistic phases of network development.

In discussing telecommunications development in the Congo (formerly Zaire),
E. Bisimwa Ganywa and Bukasa Tshilombo of the University of Bukavu assert
that among the many obstacles that have hindered network expansion, the major
problem has been the failure to view telecommunications as a public good;
instead, telecommunications service has been primarily limited to a privileged
elite. It was part of the unhappy state of affairs in Zaire's history.

A different problem exists in Rwanda. Alphonse Kabayiza explicates the effects
of political instability on African telecommunications development. As Kabayiza
notes, prior to its civil war, Rwanda had made significant strides in the develop-
ment of its telecommunications network, i.e., in the redistributory stage. Prior to
the civil war, the government-owned carrier Rwandatel was slated to be the first
African telecommunications carrier to be privatized, but these plans had to be
shelved.

In discussing the Ivory Coast (Cote d'Ivoire), Hugues Kone of CERCOM at the
University of Abidjan notes that the country has one of the best telecommunica-
tions infrastructures in sub-Saharan Africa. In order to improve performance in
the sector, the government decided to privatize CI-Telecom and allow competition
in cellular telephony. Kone concludes that despite this change, policy must be
focused on addressing fighting fraud, developing rural telecommunications, and
meeting the backlog for basic value-added services.

In their chapter on Nigeria, G. O. Ajayi of Obafemi Awolowo University,
R.I. Salawu of the University of Lagos, and T. I. Raji of Oyo State University of
Technology in Nigeria describe the evolution of Nigeria's telecommunications net-
work from a primitive system to one that employs technology. Despite this
progress, Nigeria has a long way to go. In 1993, in a move to improve service,
Nigeria's telecommunications sector was restructured, a regulatory commission
was created, and several telecommunications markets were opened to competition.

In Ghana, as described by Francis Allotey and Felix Akorli of the University
of Science and Technology in Ghana, the evolution of a telecommunications net-
work progressed from the installation of the first telegraph line in 1881 to a radi-
cal restructuring in the mid-1990s. Ghana's telecommunications initiations were
hampered by numerous obstacles, and it had one of the lowest penetration rates
in the world. The government embarked on an ambitious restructuring program,
created a separate telecommunication regulatory agency, and sold a majority
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stock of Ghana Telecom to a strategic international investor. It also licensed a
second carrier.

South Africa is the economic giant of the continent. It merits two chapters, one
on its equipment industry, the other on its network. David Kaplan of the Univer-
sity of Capetown examines the South African telecommunications equipment
industry. In an attempt to ensure a national high-tech industry, the South African
Post Office entered in the late 1950s into long-term agreements with a few
favored foreign companies, such as Siemens and Alcatel. In exchange for exclu-
sive contracts these companies agreed to establish extensive local production of
telecommunications equipment. This apartheid-era policy introduced significant
distortions into the sector and was not effective in achieving true technology
transfer. Today, with economic sanctions lifted, the South African telecommunica-
tions equipment sector is entering export markets, especially in Africa.

Robert Horwitz of the University of California at San Diego provides an
overview of the historical development and present state of telecommunications in
South Africa. He describes a transition from the apartheid-era structure that com-
bined posts and telecommunications as well as regulatory roles in one entity, the
South African Post & Telecommunications (SAPT). Today's regime includes a
separate and part-privatized telecommunications entity, Telekom SA, engaged in
providing service to all citizens. As in all aspects of South African society, the sys-
tem of apartheid was the framework under which SAPT's activities were carried
out. This led to a disparate distribution of the network. The major challenges fac-
ing the new Telekom SA is rectifying the historical inequities in the distribution of
telecommunications services, while meeting the needs of South Africa's private
sector for advanced and inexpensive telecommunications.

Dr. Klaus Dierks, deputy minister of Works, Transportation and Communica-
tions in Namibia, notes that with a teledensity of about 5 percent, Namibia has
more than the average number of telephones for Africa. Nonetheless, the newly
commercialized national carrier Telecom Namibia still cannot satisfy the demand
for basic or value-added telecommunications services. A major goal in Namibia is
bridging the telecommunications gap between the two Namibias, the modern
urban sector and the former homelands where the majority of Namibians live.
Namibia is embarked on a process of regulatory and institutional reform.
Although Telecom Namibia has a monopoly on telecommunications services,
Dierks foresees increased competition in the future from cellular carriers and
other entities such as banks and mining companies.

In an effort to address the sector's deficiencies, African leaders are increasingly
looking to regional cooperation. They have attempted to join efforts and resources
in the establishment of pan-African telecom bodies. One regional attempt was the
Pan-African Telecommunications Network (Panaftel). Mansur Nuruddin of
Northern Business Information examines the forces behind the evolution of this
regional effort. Nuruddin also discusses several other models for regional tele-
communications networks in Africa.

Heather Hudson of the University of San Francisco analyzes the role of new
communications technologies in African socioeconomic development. A major



Introduction 11

impediment to the sector's development is that the telecommunications adminis-
tration acts as a bureaucratic bottleneck. Such administrative inefficiencies could
be remedied by allowing greater autonomy for providers, with independent man-
agement and commercial goals. African countries are increasingly considering the
advantages of converting telecommunications entities into private or semi-private
companies, often with the participation of foreign companies.

The information contained in this book is the result of the cooperation and col-
laboration of more than 20 authors, each of whom contributed research, knowl-
edge, and expertise of particular countries. Inevitably, it proved extraordinarily
complex to coordinate the completion of chapters by so many authors in a fast-
moving environment. In several cases where countries underwent political
upheavals we lost contact with authors for many months. All this makes us even
more grateful to those who helped us in bringing this volume to conclusion. It is
the final volume in a six-volume series on global telecommunications, published
by Oxford University Press.

Besides the contributing authors, many others were involved in this volume. We
wish to thank especially Dr. Ray Akwule, who contributed much to the selection of
authors of this volume at its initial stages. Credit goes also to Lamiaa E. Elfar, who
contributed to the summaries of this chapter, and to Sabi Muteshi, who began the
task of reviewing the original submissions. Mansur Nuruddin coordinated the
updates and contributed his own research to several chapters in the book, including
this introduction. Further informational assistance was provided by Elizabeth Rid-
ley. Paul Bodine completed the developmental editing of the project, and Lisa
Domonkos and Caterina Alvarez coordinated the editing and updates. We also wish
to acknowledge a grant by the World Bank that helped us in the editorial process.
And we would like to thank Oxford University Press, in particular Herb Addison
and Tamara Destine, for their faith in this global project and support. We are also
grateful to Franfoise Bartlett of G&H Soho for a splendid editorial job.

Today, African telecommunications are at a crossroads. There are considerable
obstacles and hidden opportunities. Africa must overcome years of telecom inertia
and establish a vibrant sector for its societies and economies.

African governments will have to deal with the following issues:

• How to provide telecommunications services across society and geography.
• Whether to allow foreign ownership of national telecommunications carriers

and how to reconcile the goals of investors and government.
• Where to allow competition.
• How to effectively regulate a privatized telecommunications sector.
• How to balance the need for basic communications and the need for

advanced business services.
• How to collaborate internationally outside traditional government-to-

government frameworks.

It is our hope that the present volume will contribute to the development of innova-
tive, effective, and timely solutions to the challenges that face African telecommu-
nications as they enter a period of historic transformation.
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Notes

Thanks go to Lamiaa E. Elfar and Mansur Nuruddin, who contributed to the summaries of
this chapter.

1. International Telecommunication Union, Challenges to the Network: Telecommuni-
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2. Federal Communications Commission, International Bureau, "Global Communica-
tion Alliances: Forms and Characteristics of Emerging Organizations," prepared by Dou-
glas Balbi and Chris Keating, February 8, 1996, as cited in Eli M. Noam and Anjali Sing-
hal, "Supra-national Regulation for Supra-national Telecommunications Carriers?"
Telecommunications Policy, Vol. 21, No. 10, pp. 769-815 (London, 1996).



1
Algeria, Morocco, and Tunisia

ANDREA L. KAVANAUCH

Algeria, Morocco, and Tunisia are all former dependencies of France: Algeria
from 1830 to 1962, Morocco from 1912 to 1956, Tunisia from 1881 to 1956. All
three Maghrebi states share common cultural, linguistic, and religious characteris-
tics, and all are classified by the World Bank as middle-income countries (see
Table 1.1). In 1992, per capita gross national product (GNP) was U.S.$1,840 in
Algeria, U.S.$ 1,720 in Tunisia, and U.S.$1,030 in Morocco. Sixty percent of the
population of all three states were under twenty-five years of age in the mid-
1980s, and in 1992 their adult literacy rates were 43 percent (Algeria), 51 percent
(Morocco), and 35 percent (Tunisia).

Algeria is the second largest country in Africa, covering an area of slightly less
than 2.4 million square kilometers with a population in 1992 of 26.3 million.
Ninety-five percent of its inhabitants live along the narrow northern coastal zone
lying between the Mediterranean and the Atlas mountains. Fifty-four percent of its
inhabitants live in urban areas, with 12 percent concentrated in the capital city of
Algiers. Algeria is an oil exporting nation. The economy of the southern region is
based on hydrocarbons (petroleum and liquefied gas), while virtually all the non-
hydrocarbon-related activities of its economy—including agricultural production,
governmental units, services, and industry—are concentrated in the northern
coastal zone.

Morocco covers an area of 447,000 square kilometers, and in 1992 its inhabi-
tants numbered 26.2 million (almost the same as Algeria). In 1990, 47 percent of
the total population lived in urban areas, and 4 percent lived in the capital city of
Rabat. Unlike Algeria, Morocco is an oil importer whose major export is phos-
phate, a major source of its resources for socioeconomic growth. Morocco is a
constitutional monarchy, in which the king rules with a Parliament. Although dur-
ing the 1960s and 70s, Morocco's King Hassan dissolved Parliament and ruled by
decree several times during "national emergencies," he has permitted a kind of
limited democracy since 1977 and has emphasized institutional continuity and
system maintenance. In general, Morocco benefits from greater freedom of the
press than Tunisia or Algeria.

13
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Table 1.1. Basic Indicators (1992)

Population (million)
Population growth (%)

(1965-80)
(1980-92)
(1993-2000)

Life expectancy (years)

Area (sq km 103)

GNP per capita (SU.S.)

GNP per capita growth (%)
(1980-92)

GDP growth (%)
(1970-80)
(1980-92)

Inflation rates (%)
(1970-80)
(1980-92)

Investment rates *
(1970-80)
(1980-92)

Adult literacy (%)
female 1990
total 1990

Algeria

26.3

3.1
2.8
2.2

67

2,382

$1,840

-0.5

4.6
2.6

14.5
11.4

7.2
12.4

55
43

Morocco

26.2

2.5
2.5
1.8

63

447

$1,030

1.4

5.6
4.0

8.3
6.9

9.9
2.6

62
51

Tunisia

8.4

2.1
2.3
2.2

67

164

$1,720

1.3

6.8
3.8

8.7
7.2

6.1
-0.3

44
35

investment rate = gross domestic investment/gross national product.

Source: World Bank Development Report (1994).

Tunisia covers an area of 164,000 square kilometers, with a population of 8.4
million in 1992. Fifty-seven percent of its total population live in urban areas, and
20 percent live in the capital city, Tunis. Although the petroleum industry used to
be Tunisia's leading foreign exchange earner, growth in Tunisia's economy now
depends largely on the results of its agriculture sector, textile exports, and tourism.
Tourism and textiles provide the greatest proportion of its foreign exchange rev-
enues (about U.S.$1 billion and U.S.$1.25 billion, respectively, in 1990).

1.1 The Past

After independence in 1962, Algeria followed a centrally planned or "command"
economy approach to development. The Algerian government's guidelines for
economic development have been based on the goal of national self-sufficiency in
important sectors, including telecommunications. Throughout the 1970s, Algeria's
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national plans emphasized^ investment in heavy industry, which has been sup-
ported extensively by the export of energy resources (liquefied natural gas and
petroleum). The major increase in oil revenues after 1973 made possible large
investments in many sectors of Algeria's economy, including telecommunications,
although a drop in oil prices in the mid-1970s brought lower than expected gov-
ernment revenues. By 1980, almost 95 percent of Algeria's total export earnings
(which amounted to approximately 65 percent of total revenues) came from petro-
leum and liquefied natural gas production. Algeria's burden of debt in 1980 was
high (38.7 percent of GNP), but because oil prices were also high its balance of
payments was positive.

In 1961, five years after Morocco's independence, King Hassan II, who is both
secular and religious head of state, inherited the throne from his father. Histori-
cally, Morocco's economic decision making and other broad powers have been
centralized in the person of the king, and under Hassan's rule there has been a
large measure of government participation in economic development. The Moroc-
can government has kept close control of transportation and communications,
along with many other productive services. Morocco's development strategy has
been based on a mixed economy with private ownership of property, private
enterprise, and a capitalist form of monetary apparatus.

Morocco's economic development has historically relied heavily on phosphate
mining. Phosphates—and to a lesser extent other primary products—have
accounted for 90 percent of Morocco's merchandise exports between 1956 and
1976. In 1974, Morocco offset the general increase in oil prices by raising the
price of its major export, phosphate, and was therefore able to launch an ambi-
tious public investment program.. In the late 1970s, Morocco suffered an eco-
nomic slowdown as cheaper phosphate sources, such as mines in Florida, took
some business away. Between 1973 and 1975, Morocco's gross domestic product
(GDP) growth rose from a two-decade average of 4 percent annually to 7.5 per-
cent annually. But the large public investment expenditures combined with
increases in oil import prices and increases in defense expenditures in the western
Sahara strained the public treasury. Morocco resorted to considerable foreign bor-
rowings to finance treasury deficits.

Tunisia has oscillated between "reconciliatory" and "mobilization" methods of
governance and development since independence in 1956 (Hermassi 1972). Dur-
ing the 1960s, Tunisia attempted to mobilize society with rapid and radical social
and economic change through a centrally planned economy. Throughout the
1970s and 80s, however, the government sought reconciliation and compromise
among groups and emphasized moderate programs and a mixed economy. On
November 7, 1987, the newly appointed prime minister and former minister of the
interior, 2'ine El Abidine Ben Ali, declared long-time president Bourghiba incom-
petent to rule on medical grounds and proclaimed himself the new president of
Tunisia. Most of the people of Tunisia, as well as other national governments,
greeted the coup with some relief insofar as Bourghiba's failing health shed doubt
upon his good judgment in the final years of his long reign (1956-87), which
began with Tunisia's independence. While Ben Ali promised democratic reforms,
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he has been criticized for censoring the press, outlawing the militant fundamental
Islamic party, limiting other opposition parties, and rigging elections at the munic-
ipal and parliamentary levels.

1.1.1 Telecommunications

The telecommunications operating entities of Algeria, Morocco, and Tunisia were
all established under colonialism and modeled after the French Ministry of Post,
Telegraph, and Telephone (PTT), a government-owned department. The majority
of telephone service in all three states was provided by the PTT. During colonial-
ism and the years immediately following independence, all international tele-
phone calls from North Africa were routed through Paris. Internal communica-
tions networks followed only a few main arteries of information exchange, as
telephones were concentrated in urban areas. Most of the radio equipment used
before independence in each of the three states came from French manufacturers,
most notably the Compagnie Frangaise Thomson-Houston and Societe Frangaise
Radioelectrique-Afrique, which manufactured standard telephone sets at its sub-
sidiary company in Algiers.

Prior to the late 1950s, a maximum of only nine domestic calls could be placed
simultaneously along Algeria's north-south axis. To overcome these limitations,
the foreign oil companies operating in Algeria began to maintain an extensive
local radio system of their own to aid in the search for oil in the Sahara (Hermassi
1972). The public telephone lines operated by the PTT were transmission wires
strung on poles. During the national uprising for independence beginning in 1954,
these lines were easy targets for Algerians trying to disrupt the long distance com-
munications of the French. In order to overcome this vulnerability, the French
developed a new long distance network based on radio communications centrally
controlled through the PTT in Algiers.

Algeria's 1976 National Charter declared the associated development of an
adequate telecommunications infrastructure to be a prerequisite for achieving the
country's goal of national self-sufficiency. Among the industries established to
promote Algerian self-sufficiency in the early 1970s (when analog technology
was state of the art) was telecommunications equipment manufacturing.

Although Morocco had a private telephone concession (ending in 1964) in the
former Spanish zone, and another in Tangier (ending in 1967) that served about
7,000 subscribers, most of Morocco's telephone service has historically been pro-
vided by the state-run PTT. Most of Morocco's 160,000 subscribers in 1969 were
concentrated in Casablanca and a few other large cities.

Telecommunications technology played an important role in Tunisia's struggle
for statehood—during the revolutionary unrest that led to independence in 1956,
Tunisian nationalists used telegrams to organize demonstrations and campaigns
throughout the country (Anderson 1987). By 1968, 83 percent of Tunisia's tele-
phones were in Tunis, the capital city, where 8 percent of the total population
resided. Tunisia's rural areas have historically been served by radiotelephone,
where they have been served at all.
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1.2 The Present: Economic Trends

7.2.7 Algeria

Algeria's rapid industrialization and overdependence on energy revenues have
resulted in a number of problems, most notably, shortages in agriculture and con-
sumer goods and economic instability owing to changes in oil and gas prices.
These economic problems, along with the death of long-time president Boumedi-
enne by natural causes in 1978, inspired a reevaluation of development strategies
and a shift toward greater privatization of some economic activities in the
1980s—a trend that continued into the 1990s. National plans since 1980 have
encouraged the private sector and called for the decentralization of many govern-
ment operations in an attempt to stimulate the economy.

7.2.2 Morocco

Financial assistance from the World Bank, together with considerable economic
reforms and an outward-oriented development strategy, has helped Morocco
reduce budget deficits and improve economic performance since 1983. Morocco's
debt-to-GDP ratio dropped from 117 percent in 1985 to about 80 percent in 1991.
The debt service ratio over the same period dropped from 58 percent to about 45
percent of GDP.1 Morocco's economy in the early 1990s was an active, expanding,
free enterprise system in which state intervention was steadily declining and pri-
vate investment predominated in most areas of economic and commercial activity.

7.2.3 Tunisia

The decline of Tunisia's petroleum industry continued in the 1990s. External debt
was less than 52 percent of GDP in 1990 (down from 57 percent in 1989). Tunisia
began a series of World Bank-International Monetary Fund structural adjustment
reforms. Among these reforms was the liberalization of laws and administrative
procedures regulating foreign investment. The computer market has benefited
greatly from the reforms, which have lowered import taxes and simplified bureau-
cratic procedures that hampered the industry.

7.2.4 Economic Growth

A factor influencing the three states' ability to sustain telecommunications devel-
opment is economic growth. On the whole, Algeria, Morocco, and Tunisia experi-
enced economic growth during the 1970s, followed by economic slowdown in the
1980s and some recovery in the 1990s. Algeria has seen another downturn, how-
ever. The GNP per capita growth (in real terms) between 1980 and 1992 was -0.5
percent in Algeria, 1.4 percent in Morocco, and 1.3 percent in Tunisia. In Algeria,
growth in GDP averaged 4.6 percent between 1970 and 1980 then fell to 2.6 per-
cent between 1980 and 1992. In Morocco, GDP grew at an average annual rate of
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5.6 percent between 1970 and 1980 and dropped to 4 percent between 1980 and
1992. In Tunisia, GDP growth fell from 6.8 percent (1970-1980) to 3.8 percent
(1980-1992); in 1994 real growth in GDP was down to 2.1 percent.

1.3 The Present: Telecommunications

1.3.1 Ownership and Regulation of Telecommunications

Post and telecommunications services have been combined in the same organiza-
tion in all three Maghrebi states throughout the colonial and postcolonial periods.
In Algeria and Tunisia, however, the personnel and financial affairs of post and
telecommunications were separated. In Morocco, these were not separate func-
tions until after the reorganization in 1984. Algeria and Tunisia have had similar
experiences with their telecommunications labor unions opposing any restructur-
ing. In both countries, the labor unions have opposed any change, claiming it
would threaten the guaranteed employment clause that exists under current civil
service statutes. The fear of unemployment is a reasonable concern in these coun-
tries. For example, in Tunisia the official unemployment rate was 14 percent and
the unofficial rate was as high as 25 percent.

1.3.1.1 Algeria

In Algeria, government ownership of the telecommunications entity continued
after Algeria's independence from France in 1962. Nonetheless, in 1976, the
agency was reorganized on a commercial basis with daily administrative auton-
omy. Hereafter referring to the Ministry of PTT as the Ministry of Post and
Telecommunications (P&T), the decree was intended to improve efficiency within
the administrative structure.2 According to the reorganization, the services of
equipment and exploitation (which had been separate directorates) were inte-
grated under the directorate general of telecommunications. Postal and financial
services were integrated under a director general of posts. The director of finance
serving under the director general of posts was responsible for computing activi-
ties, as well as the definition and design of the accounting system, including cost
accounting for both post and telecommunications services. The directorate of
accounting ("Agence Comptable"), which was responsible for post and telecom-
munications accounts, remained independent as before. The director of budget
was a part of the Directorate of General Administration.

The reorganization did not produce all the desired effects, however, and in 1978,
the general director of P&T, Abdelkader Bairi, expressed his support for studies to
further improve the organization. Additional organizational changes were intro-
duced with effect from January 1983. Three presidential decrees were promulgated
to redefine the functions, responsibilities, and the organization of P&T at the level
of the ministry's central administration. The 1983 organization aimed at further
improving P&T's efficiency, as well as its programming and planning capability,
and at streamlining the ministry's various branches of activities. It specified that
P&T would be headed by a minister, assisted by a secretary general, inspector gen-
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eral, and several advisers. There were five directorates general for: (1) telecommu-
nications; (2) postal services; (3) common services (buildings, transport, and pro-
curement); (4) financial and human resources and training; and (5) planning and
information systems. Each directorate had subdirectors and bureaus.

Under the authority of the minister, the Ministry of P&T was organized into a
central administration in Algiers and directorates in the "wilayas" (provinces).
The directorates were responsible for service to the public in the wilayas and to
the "walis" (prefects) who represented the government at the regional level. There
was a directorate for post and telecommunications in each of the thirty-one
wilayas headed by a director belonging either to posts or telecommunications
assisted by a subdirector of the other branch.

In 1985, the position of director general for telecommunications was elimi-
nated, and all directorates relating to telecommunications, post, financial, and
postal services reported directly to the secretary general. In October 1989 the
Ministry of P&T was scheduled to be transformed into a public corporation, the
National Office of Post and Telecommunications (ONPT), with government-
owned shares. Due largely to resistance from labor, however, the reorganization
was postponed. The World Bank, which encouraged the reorganization, decided to
discontinue loan activities for the sector in 1992.

1.3.1.2 Morocco

From the time of national independence in 1956 until 1984, all public telecommu-
nications, post, and postal/financial services in Morocco were provided by the gov-
ernment department, the Ministry of P&T, which had been established by the
French during colonization. The organization of the P&T was of a simple adminis-
trative type, with directors of the external services reporting to the minister, either
directly or through the secretary general of the ministry. The central administration
was organized into three directorates for general administration (including budget,
personnel, social affairs, buildings, and transport services), postal/financial ser-
vices, and telecommunications; and three divisions for data processing, interna-
tional and public relations, and training. Services to the public were provided by
fourteen regional directorates, which corresponded to the country's administrative
organization.

In 1984, a legally, financially, and administratively autonomous public corpora-
tion, called the National Office of Post and Telecommunications (ONPT) was cre-
ated by law.3 This corporation was created, partly as a result of the World Bank's
recommendations, with the express purpose of operating on a commercial basis.
The overall aim was to reduce central government intervention in day-to-day
operations. All operational and contractual responsibilities for telecommunica-
tions and postal services, including staff, assets, and liabilities, were to be trans-
ferred from the Ministry of P&T to ONPT in January 1984. But two years later
sector assets and liabilities had still not been transferred to ONPT, and ONPT
remained basically a government department in terms of its organization and
management. By 1988, four years after the decree, the separation of responsibili-
ties between the Ministry of P&T and ONPT, its semi-independent branch, was
clearer. Staff and budgets of the two were separated: the budget of the ministry
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was part of the government budget while ONPT's budget consisted of its earned
revenues plus commercial borrowing.

As before the reorganization in 1984, the Moroccan telecommunications entity
was governed by an eight-member board of directors, chaired by the prime minis-
ter. Its members included the ministers of Finance, Defense, Interior, Planning,
Economic Affairs, Industry and Equipment, and Transport. In 1985, the World
Bank reiterated that the membership of Morocco's public enterprise boards should
become more professional and effective by opening them up to people with techni-
cal and managerial experience. The board of directors determines ONPT's internal
organization decree, organization chart, and major appointments (director, deputy
director, and senior executives). It had organized ONPT into a general secretariat
and six departments: telecommunications, posts and financial services, finance,
general administration (personnel, social, and legal affairs), common services
(buildings and transport), and procurement. In 1988, the French management con-
sulting firms SEMA-MATRA and SOFRECOM recommended further changes in
ONPT's organizational structure and management. These proposals provided for
greater autonomy within ONPT's principal branches of activity (telecommunica-
tions, post, and financial services), while increasing responsibility and accountabil-
ity at all levels. Regional delegations were also accorded greater operational
responsibilities, and policy control at headquarters, in Rabat, was strengthened.

1.3.1.3 Tunisia

During the colonial period, the Tunisian Ministry of Post, Telephone, and Tele-
graph (PTT), along with various other technical bureaucracies ("directions")
including Finance, Agriculture, and Public Works, was formally under the control
of the prime minister. But in actual practice, the PTT was a separate ministry, con-
trolled and staffed exclusively by French nationals (Anderson 1987). The exclu-
sion of Tunisians was justified on the grounds that they lacked technical educa-
tion. Since independence in 1956, the telecommunications entity has remained a
conventional government department ("secretariat d'etat") supervised and regu-
lated by the Ministry of Communications and Transportation. In 1987, the PTT
gained the right to retain earned revenues for direct reinvestment in the sector; in
every other way, however, it remained a conventional government department. In
the early 1990s, proposals for restructuring the entity into a public enterprise or
other semiautonomous organization were met with hostility from the PTT labor
union. A demonstration in 1992 by the labor unions opposing greater autonomy
measures was met with assurances from the Ministry of Communications that no
changes were imminent. Nonetheless, the issue was prominent in the discussions
leading to the Vlllth National Plan (1992-96). An International Telecommunica-
tion Union (ITU) study conducted in 1990 strongly recommended institutional
reforms, specifically restructuring the entity in order to provide legal access to
greater financial borrowing sources and the authority to offer competitive salaries
to its staff. On April 10, 1995, the Chamber of Deputies (the Tunisian Parliament)
adopted a law specifying the creation of a national office of telecommunications.
This restructuring changed the entity from an administrative structure to a public
enterprise with industrial and commercial orientation.



Algeria, Morocco, and Tunisia 21

In 1996, the Tunisian government established Tunisie Telecom as a corpora-
tized entity to succeed the General Directorate of Telecommunications. The Min-
istry of Communications still retained the authority for the development of infra-
structure. For any telecom entity, foreign ownership levels can be up to 49
percent, with the exception of Tunisie Telecom whose cap is 10 percent.

1.3.2 Financial Health and Independence

Throughout the 1970s and 1980s, the greatest portion of the budget of the
telecommunications agencies in Algeria and Tunisia came from the central gov-
ernment (until 1987 in Tunisia). In Algeria, for example, 96 percent of the finan-
cial resources came from the public treasury between 1977 and 1986. In Morocco,
on the other hand, the greater part of sector financing before the 1984 reorganiza-
tion came from the private sector (80 percent during the early 1980s). During the
years in which each of the telecommunications agencies were government depart-
ments, they were required to turn over their revenues to the public treasury and
reapply for funds during each national plan period (until 1984 in Morocco, 1987
in Tunisia).

In Algeria, where the agency is still a government department, P&T submits a
budget proposal (operating budget and investment budget) for each national plan
period. The operating budget is prepared at the wilaya level and reviewed by the
budget division of the general administration department and is required to show
an overall surplus. The investment budget, on the other hand, is prepared by the
central departments of P&T. The first draft budget goes to the secretariat of plan
and requires the approval of the Ministry of Planning. The Council of Ministries
then discusses the proposed operating and investment budgets, along with the
budgets of all the other ministries. Both operating and investment budgets are sub-
mitted to Che National Assembly for approval in October and November of each
year; final decisions are made in June. The National Assembly adopts the budget
through vote and incorporates it into finance law, which details expenditures and
authorizes commitments and borrowing. Algeria financed only about 26 percent
of construction requirements from earned revenues or net internal cash generation
(NICG) in the early 1970s (1974-76). But increases in tariffs brought this propor-
tion up to over half (57 percent on average) of the investment being financed by
NICG between 1983 and 1988.

Like that of Algeria, the Moroccan P&T budget (until 1984) was annexed to the
general budget of the state. Annexed budgets were submitted by all government
agencies in Morocco that resembled commercial institutions insofar as they had
some independent sources of operating revenue (e.g., the private sector). The
annexed budgets were linked to the general budget of the state through the trans-
fer of their current surpluses to the general budget resources and through the fund-
ing of their current deficits and investment outlays from the general budget expen-
ditures. A draft of the finance law was prepared annually by the Ministry of
Finance in cooperation with the planning division of the Five-Year Plan organiza-
tion. The draft was presented not later than November 1 to the Council of Minis-
ters for their consideration, and approval was then sent to the legislature to be dis-
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cussed and voted into law. Since the level of sector investment was so low prior to
1984, P&T was able to finance 100 percent of investment from NICG.

During the period 1980-84, 50 percent of earned revenues covered all invest-
ment costs, another 45 percent was transferred to the Moroccan government, and
the remaining 5 percent covered the debt service. After 1984, when investment lev-
-els rose dramatically, ONPT was able to finance about 57 percent of total costs and
continued to transfer money to the government. In 1991 and 1992, ONPT financed
50 percent of investments from internal revenues. Between 1987 and 1994, ONPT
was expected to collect for the government a 12 percent surcharge on billings
(amounting to DH3.4 billion between 1987 and 1994). It was subject to a 48 per-
cent tax each year on its net income (about DH60 million or U.S.$7.6 million in
1984; and a total of DH4.4 billion between 1987 and 1994). Other miscellaneous
taxes during the 1987-94 period paid by ONPT to the government were expected
to reach DH2.2 billion, and import duties on equipment (approximately 44 percent
of foreign exchange cost) would provide another DH2.8 billion. The total financial
resources transferred from ONPT to the government between 1987 and 1994 were
estimated to reach DH12.8 billion (approximately U.S.$1.4 billion).

The Tunisian PTT requested funding in a manner similar to that of the Moroc-
can (until 1984) and Algerian entities, that is, submitting the investment and oper-
ating budgets to the central government for review and enactment into financial
law. But beginning with the Vllth National Plan (1987-91) the Tunisian PTT was
granted the right to retain earned revenues for direct reinvestment in the sector
while transferring a portion of earnings to the public treasury. Between 1987 and
1990, PTT transferred TD3 million (approximately U.S.$3.3 million). The amount
of investment financed by NICG increased steadily throughout the 1970s and
1980s: 33 percent of total investment in the mid-1970s; 48 percent during the Vth
Plan (1977-81); 67 percent during the Vlth Plan (1982-86); and 83 percent
(TD314 million) during the VIIth National Plan (1987-91).

1.3.2.1 Telecommunications Investment

Telecommunications investment as a percentage of total gross fixed capital forma-
tion (GFCF) or total national investment during the 1980s was generally less than
1 percent in developing countries and about 2 percent in the advanced, industrial-
ized countries. In Algeria, telecommunications investment averaged 1.44 percent
of GFCF during 1980-89. Telecommunications investments from 1989 through
1991 totaled DA6.5 million. In Morocco, telecommunications investment aver-
aged 1.6 percent of GFCF during 1981-85 and rose to 3.1 percent for 1986-88. In
Tunisia, investment rose from an average of 2 percent of GFCF (1982-86) and
2.5 percent (1987-91) to 3.3 percent of GFCF in the VHIth Plan (1992-96), when
telecommunications investment doubled that of the previous plan period (TD960
million or about U.S.$1 billion in current prices, as opposed to TD340 million or
U.S.S382 million during the previous plan).

Developing countries invested on average about 0.3 percent of GDP in the
telecommunications sector in the early 1980s, compared with 0.6 percent for
industrialized countries (Wellenius 1987). Algeria invested on average a higher
percentage of its GDP in the telecommunications sector during the period
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1972-86 than did either Tunisia or Morocco. But during the 1980s, Algeria's
investment was actually lower than Tunisia's or Morocco's as a percentage of
GDP. In Algeria, the average total annual investment in telecommunications
(including land and buildings) during the period 1974-82 was 0.58 percent of
GDP, compared with Tunisia at 0.45 percent and Morocco at 0.36 percent for this
same period. Algeria invested heavily in the mid- and late 1970s (for the expan-
sion of its domestic telecommunications infrastructure with satellite communica-
tions), but for the period 1983-88, Algeria's telecommunications investment
dropped to an average of 0.32 percent of GDP, while Tunisia and Morocco's
telecommunications investment increased during this period to 0.44 percent and
0.5 percent, respectively. For the period 1988-94, Morocco's telecommunications
investment reached 1 percent of GDP.

Telecommunications investment per capita was highest in Algeria, the richest
of the three countries, during the period 1972-86. Investment per capita in Algeria
in 1972 was, close to that of Tunisia (U.S.$1.40 in Algeria; U.S.$1.19 in Tunisia).
But by the early 1980s (1980-84), Algeria's per capita telecommunications
investment was U.S.$6.33 compared with Tunisia's U.S.$4.79 and Morocco's
U.S.$1.98 per person. By 1986, per capita investment in Algeria had risen to
U.S.$9.21, in Tunisia it was U.S.$6.50, and Morocco U.S.$4.32. In 1990,
Morocco took the lead in per capita investment with U.S.$11.90, followed by
Tunisia with U.S.$8.90. Algeria's telecommunications investment per capita was
lowest of the three states at U.S.$6.80 (all current U.S. dollars).

7.5.2.2 Rates and Tariffs

The total estimated yearly cost of telephone service to subscribers in the 1980s
was higher in Algeria (U.S.$316.20 in 1982) than in Tunisia (U.S.$246.40 in
1982) or Morocco (U.S.$270.47 in 1986). Algeria and Tunisia offered off-peak
discount pricing. Morocco had no off-peak pricing. All three states used revenues
from urban areas and nonresidential subscribers to subsidize rural and residential
services.

In Algeria, telecommunications tariffs are proposed by P&T and require final
approval by the Ministry of Finance. Since the 1980s, P&T has been required by
law to cover all operating expenses, including depreciation and debt service, from
operating revenues (unlike the policy of the 1970s). This has required regular
increases in tariffs to cover the cost of providing service. Tariffs were increased in
1965, 1975, 1983 (by 50 percent), and once during the 1985-89 national plan
period. In 1992, the cost of a local call was DA0.90 every six minutes. An interna-
tional call (to France) was DA0.90 every 1.9 seconds.

In Morocco, prior to 1986, the telecommunications entity obtained permission
to increase charges from the Council of Ministers. After 1986, ONPT had the right
to increase tariffs gradually based on the financing requirements of its investment
program with no prior approval by the government. Morocco increased tariffs in
1979, 1982 (by 12 percent), 1985 (by 12 percent), and 1987 (by 20 percent). The
base charge for a local call rose incrementally from DH0.50 in 1985 to DH0.80 in
1992. Local calls were not metered.

The Tunisian PTT proposes tariff increases and obtains final approval from the
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minister of Finance. According to a PTT source, tariffs for telephone, telex, and
data services tend to more than cover the cost of providing service. Tariffs were
modified in 1965, 1975, 1986, 1989, and 1991. The cost of a local call in 1991
was TD0.070 to 0.100 (U.S.$0.11), depending on whether the call was made from
a subscriber phone or a public phone, respectively. An operator-assisted call to

-France was TD2.940 (or U.S.$3.30) for the first three minutes and TD0.630 (or
U.S.$0.69) for each additional minute. Such a call to the United States was
TD4,200 ($4.60) for the first three minutes and TD2,100 ($2.30) for each addi-
tional minute. In 1997, Tunisia Telecom reduced its international rates by 25 per-
cent to Europe and 45 percent to other countries. This reduction was mainly due
to traffic diversion by callback users.

1.3.2.3 Collection of Payments

The authority to collect payments from all users, including government sub-
scribers, was stronger in Algeria than Morocco or Tunisia throughout the 1970s
and 1980s. The Algerian P&T had the authority to discontinue service to any cus-
tomer who was delinquent in payment of bills by more than one month. The 1978
decree states that government agencies can be forced to pay through direct deduc-
tion from their treasury accounts, even when budget allocations for telecommuni-
cations usage are exhausted. In 1982, the payment deficit was equivalent to only
one and a half months of total receipts. The Algerian P&T accounts receivable
was described by the World Bank in 1984 as excellent. Nonetheless, some flexi-
bility was shown toward payment delays by various government users. The prin-
cipal delinquent payers of arrears in 1985 were the Ministry of Defense, the Min-
istry of the Interior, and the Ministry of Radio and Television (RTA). While the
Ministries of Defense and Interior paid, however belatedly, RTA, with arrears of
DA89 million accruing since its initial use of P&T-controlled satellite channels,
did not pay until payment of arrears by RTA to P&T became a condition for a
World Bank loan.

In Morocco, the payment deficit of government users in 1986 was fifteen
months of billing or 75 percent of total accounts receivable. While delinquent res-
idential or business subscribers were disconnected after the sixth week, govern-
ment users were not disconnected for unpaid bills. In 1984, total arrears of gov-
ernment users represented a loss to ONPT of DH1.2 billion (U.S.$43 million).
Budget allocations for telephone service by public agencies typically fell far short
of actual usage. Under pressure from the World Bank, the Ministry of Finance
increased allocations from DH90 million to 160 million per annum to partially
cover an estimated annual government telecommunications bill of DH220 million
in 1987 and beyond. During negotiations with the World Bank, the government
granted that future telecommunications bills would be paid within three months of
billing. Government arrears dropped from DH800 million 1988 to zero by 1992.

In Tunisia, there was a chronic unrecoverable deficit of payments. The central
government estimated telecommunications usage prior to each national plan and
paid a fixed sum to the PTT in advance. But these estimates were typically lower
than the actual usage by government agencies. The PTT was not entitled to collect
its due and simply forfeited these revenues, which could amount to several hun-
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dred thousand dinars during a national plan period. Residential users are usually
disconnected after the third month.

1.3.3 Network Development

As noted earlier, while nationwide telephone density in Algeria was slightly lower
than that of Tunisia, the quality of service was higher and the distribution of ser-
vice between urban and rural areas was more equitable than in either Tunisia or
Morocco. Nonetheless, both Morocco and Tunisia began to undertake ambitious
projects for rural expansion in the early 1990s, and they are slowly surpassing
Algeria.

1.3.3.1 Provision of Service

The number of main telephones or direct exchange lines (DHLs)4 per 100 inhabi-
tants (DEL density) in Algeria was slightly lower than in Tunisia from the early
1970s to the early 1990s. In the mid-1980s, DEL density in Algeria was 2.5 percent
(1986), in Tunisia it was 2.9 percent, and in Morocco 1 percent. The average DEL
density for all less developed countries in 1986 was 3 percent; for the continent of
Africa it was 1 percent. In 1994, DEL density for Africa was 1.6 percent. Algeria's
density was not only below the average for less developed countries, it compared
poorly with developing countries with similar economic activity, such as Jordan (7
percent), Iraq (5.9 percent), Syria (5 percent), and Hungary (8 percent). The Alger-
ian P&T's dependence on local equipment suppliers, who were unable to meet net-
work expansion requirements, slowed growth in the 1980s. Nonetheless, the aver-
age annual growth rate in DEL density (1972-86) was highest in Algeria (12
percent), followed by Tunisia (8 percent) and Morocco (4 percent).

In the ten years between 1976 and 1986, Morocco's DEL density rose only
from 0.64 percent to 1 percent. This is two to three times lower than developing
countries with similar per capita income. Algeria generally met a higher propor-
tion of total demand for telephone service during this period (76 percent in 1986)
than either Morocco or Tunisia (59 percent and 46 percent in 1986, respectively).
The tables turned in the late 1980s, with substantial investment increases in
Morocco and Tunisia. In 1990, the DEL density in Algeria was 3.3 percent, com-
pared with Tunisia's 3.8 percent and Morocco's 1.6 percent. The average DEL
density among Arab states in 1990 was 7 percent. In 1992, DEL density had risen
in Algeria to 3.5 percent, in Tunisia to 4.1 percent, and in Morocco to 2 percent.
The DEL density growth rates in the early 1990s jumped to an unusual, but suc-
cessful, 22 percent in Morocco and to a more typical 12 percent in Tunisia.
Tunisia achieved an average growth rate of 14.2 percent during the 1992-96 plan
period. By 1994, DEL density in Tunisia was 5.5 percent, with 7.3 percent pro-
jected for 1996.

A growth rate of 15 percent is generally considered the peak at which a country
can successfully manage increases in subscriber connections. In Algeria, P&T was
unable to keep up with subscriber demand in the early 1990s; only 54 percent of
total demand was satisfied in 1992. Tunisia, on the other hand, met 65 percent of
demand and Morocco met 74 percent in 1992.
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During the 1970s and 1980s, the waiting time for telephone connections was
shorter in Algeria than in Morocco or Tunisia. Between 1972 and 1980, waiting
time in Algeria averaged around 31.7 months (or about two and half years).
Although this rose to 58 months (about 4.8 years) in the early 1980s, it was still
lower than Morocco or Tunisia at that time. The waiting time for a subscriber con-
nection in Morocco in 1984 was six years. It dropped dramatically after the late
1980s: from eighty months in 1987 (seven years) to thirty-nine months in 1989 to
eighteen months in 1991. Algeria's waiting time for a telephone in the 1990s
increased steadily as investment slowed.

1.3.3.2 Quality of Service

The quality of telephone service, measured by most indicators, was highest in
Algeria during the 1970s and 1980s. But by the 1990s, Algeria was surpassed by
Tunisia, as shown by several indicators. In Algeria, during the 1970s and 80s,
exchange fill was below recommended limits; completed call rates were high; the
number of telephone faults (breakdowns) per year per subscriber and the percent-
age of breakdowns repaired within forty-eight hours, although not exemplary,
were better than Tunisia or Morocco. In the area of network modernization and
digitization, however, Algeria lagged behind Tunisia and Morocco in the 1980s
but was catching up in the 1990s. The recommended level of exchange fill for less
developed countries is 85 percent. In general, an exchange fill below 85 percent of
network capacity allows for peak-hour traffic and transfers and mitigates against
circuit congestion.

In Algeria, exchange fill was below 85 percent throughout the 1970s and
1980s; in 1977, exchange fill was only 54 percent. It rose slowly to 62 percent in
1982 and reached only 72 percent in 1986. Unlike most less developed countries,
Algeria had an excess exchange capacity in the network, that is, it actually under-
utilized switching capacity. Oddly, Algeria still suffered some congestion due to
poor network architecture planning, specifically, efficient routing of traffic
between cities. Nonetheless, call completion rates were good; during peak hours
for local calls in Algeria in the 1980s the call completion rate was 95 percent
(nationwide average).

In Morocco, exchange fill nationwide in the early 1980s was below the recom-
mended limit, ranging from 77 percent to 84 percent. After 1984, however,
exchange fill nationwide crept above the 85 percent limit, climbing steadily from
86 percent to 88 percent in the years 1984-86. In the commercial districts of
Casablanca and Rabat, exchange fill was as high as 96 percent (1986). Call com-
pletion rates in these two principal cities were below 60 percent and 50 percent,
respectively.

In Tunisia, exchange fill was below 85 percent outside the principal cities but
was 88 percent in Tunis as early as 1969 and even higher in some other urban cen-
ters in the early 1970s (Sfax, 96 percent; Sousse, 93 percent; Nabeul, 92 percent;
Moknine Ksar Hellal, 87 percent). Exchange fill in Tunis was still high at 86 per-
cent in 1978. The nationwide average call completion rate during peak hours was
37 percent in 1984. But in 1982, PTT began major investments in new central
switches, and annual gross investments for telephone switching equipment
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increased 97 percent betwe.cn 1982 and 1986. The absolute growth in switching
capacity in just those four years was almost 73 percent. This increased connection
capacity brought exchange fill in Tunis down to 77 percent by 1986 and increased
the nationwide average call completion rate to 65 percent by 1988. Nonetheless,
chronic congestion of downtown sections of the city persisted into the 1990s.
Congestion was alleviated with the installation in 1993 of thirty-nine new digital
switches for national service.

An acceptable level for telephone breakdowns (faults) is about 0.5 per sub-
scriber per year. None of the three states reached this level in the 1980s or 1990s.
In Algeria (1983) the fault rate was 1.2 (nationwide average), in Algiers 0.9. In
Morocco, telephone faults dropped from 1.3 nationwide in 1987 to 0.95 in 1990.
In Tunisia, faults averaged 1.4 in 1987 nationwide; in Tunis they were 1.1; in the
suburbs of Tunis they were 1.9. By 1993, faults dropped to 0.99 per subscriber per
year in Tunisia. The percentage of faults repaired within forty-eight hours was 74
percent in Algeria (1983), 60 percent in Morocco (1990), and 50 percent in
Tunisia (1993).

The proportion of digitization in the network has traditionally been higher in
Tunisia than in Morocco or Algeria. Digitization began in earnest in Tunisia in
1982. By 1993, 75 percent of the network was digitized. Morocco rose from 5
percent network digitization in 1983 to 70 percent in 1992 (with 77 percent digital
switching equipment). In Algeria, digitization got off to a slower start (not until
1984) due to the country's commitment to building a local telecommunications
industry as early as 1972 when analog technology was state of the art. In 1996, 90
percent of the Tunisian network was digitilized and 98.3 percent of the Moroccan
network was digitilized.

1.3.3.3 Distribution of Service

Equity between urban and rural distribution of telephone services was greatest in
Algeria during the 1970s and 1980s. Telephone density in the urban centers of
Algeria in 1980 was 4.5 percent while the rural density was 0.9 percent. Two
years later (1982), urban density was only slightly higher at 4.7 percent, while
rural density grew more rapidly to 1.4 percent. In Morocco, telephone service was
highly concentrated in urban areas: 80 percent of the DELs in service were
located in nine large cities and provincial centers with 42 percent of the popula-
tion. In 1986, telephone density in the three principal cities of Rabat, Tangier, and
Casablanca—with 19 percent of the total population—was 3 percent. In the six
secondary cities (Agadir, Fes, Kenitra, Marrackech, Meknes, and Tetouan)—23
percent of the population—telephone density was 0.54 percent. In the rest of the
country—58 percent of the population—telephone density was 0.24 percent.

Nonetheless, some form of telecommunications service was available in most
provinces and rural areas of Morocco, with only 4 percent of rural communities
without access to a telephone. In 1991, multiaccess radio links were part of a
major expansion of the transmission network to serve rural areas in southern
Morocco. By 1995, ONPT served a total of 10,000 subscribers using TDM A
(time-division multiple access) radio systems. Service was to be extended to an
additional 7,000 subscribers in rural areas using remote concentrators. By 1995,
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ONPT had installed one hundred of these systems. The trunk microwave network
was extended into the thinly populated, mountainous interior of the country with
the installation in 1991-92 of a microwave transmission system by Alcatel.

In Tunisia, the capital city, Tunis, and its suburbs (with approximately 8 to 10
percent of the total population) had a very high telephone density relative to the
rest of the country, including other cities. In 1977, with a national average DEL
density of 1.34 percent, DEL density in Tunis was 6.6 percent. The next highest
density was 1.2 percent in the secondary city of Sfax, and density for the rest of
the country was just under 0.7 percent. Between 1972 and 1985, 62 percent of the
DELs were in Tunis. In 1988, with a national DEL density of 3.5 percent, density
in Tunis was 12.7 percent and in the rest of the country 2.3 percent. For the Vlllth
Plan (1992-96), Tunis was allotted 100,000 of the 400,000 new telephone instal-
lations; the rest of the country was allocated the remaining 300,000. But in 1993,
Tunis still had three times the DEL density (14 percent) as the national average (3
percent) and thirteen times the lowest density in the interior. The total subscribers
in 1997 was 608,000.

Tunisia began a rural communications project during the Vllth National Plan
(1987-91), scheduled for completion by the end of the Vlllth Plan (1996). Tunisia
awarded contracts to two companies, one French, the other Canadian. A
microwave base station in each provincial capital (at a cost of U.S.$120,000) con-
nects to the PTT switch, linking 640 subscribers per repeater station (at a cost of
U.S.$15-20,000). In 1992, 700 out of 1,055 planned rural sites were operational.

1.3.4 Technology Transfer

1.3.4.1 Technical Expertise

One of the most important institutional changes in the 1976 reorganization of the
Algerian P&T was the abolition of the civil service statute. After 1976, P&T
offered competitive salaries and promotion opportunities in order to attract and
keep highly qualified expertise and leadership in the organization. As a result,
since the mid-1970s, Algeria has had a higher proportion of technical to total staff
than either Morocco (until recently) or Tunisia. On average, between 1977 and
1986, the Algerian P&T maintained a level of 66 percent technical staff. In
Morocco, the proportion of technical staff between 1977 and 1982 (just before the
civil service statute was abolished) was 41 percent. After competitive salaries
were introduced, the proportion rose to an average of 59 percent between 1983
and 1986. In Tunisia, where the civil service statute was still in effect in 1995, the
average proportion of technical staff between 1972 and 1985 was 33 percent.
Between 1985 and 1990, the average proportion of technical staff had fallen to
about 27 percent of total staff. In 1992, technical staff was down to 21 percent of
total staff in Tunisia.

The World Bank recommends a ratio of about 20 staff members per 1,000 DELs
for adequate staff productivity in developing countries, noting that a larger staff
size increases the wage bill without significantly increasing the output of the orga-
nization, especially when that staff is clerical rather than technical or managerial.
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Algeria increased its staff levels during the 1973-77 expansion of the telecommu-
nications network, including domestic satellite service. By 1977, there were 42
staff members per 1,000 DHLs, a ratio that fell within the range of many other
developing countries but was high compared with countries having similar staff
wage levels. Nonetheless, almost 60 percent of that staff provided technical exper-
tise. By 1986, staff ratios were down to 30 per 1,000 DHLs, with over 65 percent
providing technical expertise, and by 1992 ratios were 20 per 1,000 DELs.

In Morocco, there were 29 staff members per 1,000 DELs in 1986 with 59 per-
cent technical staff. By 1994 they were down to 18 per 1,000 DELs. In Tunisia,
there were 44 staff members per 1,000 DELs in 1974, and only 12 percent of total
staff were technical experts. By 1992, the staff ratio was a more productive 17 per
1,000 DELs, but the proportion of technical staff was still very low, at 20 percent
of total staff. The target for 1996 is 14 staff per 1,000 DELs, with a higher propor-
tion of technical staff due to competitive salary structure made possible by con-
version to a public enterprise. While Tunisia's labor force is well educated and lit-
eracy is high, technical training is inadequate. The low level of technical expertise
in the PTT is a major stumbling block for modernization of the network, but
efforts are under way to increase the number of graduates in technical training.

1.3.4.2 International Services

International services for all three states are provided by undersea cables linking
them directly with Europe and with each other and by international and regional
satellite systems (Intelsat and/or Intersputnik and Arabsat, respectively). All three
states are members of Intelsat, as well as Medarabtel and Panaftel, the regional
terrestrial networks of the Mediterranean and African countries, respectively.

Algeria is a founding member of Intelsat and introduced international satellite
communications services via the Intelsat network in 1975, with the installation of
a standard A earth station at Lakhdaria (outside Algiers) operating with an Intelsat
IV satellite located over the Atlantic Ocean for communications with countries to
its west. In 1976, Algeria installed another standard A earth station operating with
an Intelsat IV satellite over the Indian Ocean for communications with countries
to its east. In 1979, Algeria purchased a station operating with the Intersputnik
satellite system of the former Soviet Union.

Algeria was the first developing country in the world to use Intelsat for domestic
communications. In 1973, in an innovative move, P&T's then director general for
telecommunications equipment, Abdelkader Bairi, proposed the design and imple-
mentation of a domestic satellite network using fifteen small (eleven-meter diame-
ter), less expensive earth stations (U.S.$500,000 per station, or about U.S.$6 mil-
lion for the network of fifteen stations in 1974 dollars) and a transponder on an
Intelsat satellite (U.S.$10 million per year from 1975 to 1979 on a preemptible
basis). In 1974, Algeria contracted with an American company, GTE, to adapt the
existing standard B earth stations to make them suitable to the harsh desert climate
of southern Algeria (these modifications meant that the Algerian domestic stations
no longer conformed to Intelsat standards). The first stations of the nonstandard
domestic network were placed in operation with Intelsat II in the Indian Ocean in
1975. In 1983, Algeria awarded a contract to another American company, Scientific
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Atlanta, for two more of the same type of stations. In 1988, a Canadian company,
Northern Telecom, won the contract to expand the domestic network by another
nineteen stations, which would provide access to a subsequent generation (Intelsat
V) of satellites. The network facilitates communication between the major urban
areas and population centers of Algeria's northern coast and the natural gas fields,
mining areas, and industrial production complexes scattered across vast rural areas
of sparsely populated desert in the south.

Morocco (with a standard A station near Rabat) and Tunisia (with a standard A
station in Dakhila, near Tunis) also use and belong to the Intelsat system for inter-
national service. Morocco introduced domestic satellite service in 1983 with the
lease of an Intelsat transponder. Neither Morocco nor Tunisia was a member or
user of the Soviet satellite system, Intersputnik. In 1992, almost 60 percent of
Tunisia's PTT revenues came from international traffic, and circuits were often
blocked due to insufficient switching capacity. Morocco increased international
transmission capacity by adding another standard A earth station, installed by
GTE Spacenet in the late 1990s.

All three states also belong to the Arab satellite network, Arabsat. Dakhila, out-
side Tunis, is home to the second technical control center of the system. Algeria,
Tunisia, and Morocco were initially cool to the idea of the regional satellite (circa
1976), and consequently their investment shares in 1978 were very small: 0.5 per-
cent for Morocco, 0.6 percent for Tunisia, and 0.9 percent for Algeria. Each
Maghrebi state purchased its Arabsat earth station in 1985 when the first-generation
satellite (Arabsat IA and B) was launched. But for economic reasons Algeria did not
transfer its domestic communications traffic from the Intelsat satellite to Arabsat.
Algeria qualified under the Intelsat Agreement Article Illb (II) of the Intergovern-
mental Articles of Agreement as a country that could earn return on investment
using an Intelsat transponder for domestic communications because of the geo-
graphical barriers typical of international communications (high mountains, large
bodies of water, vast distances). Under Article nib, if the implementation of wide-
band terrestrial facilities is impossible because of natural barriers of an exceptional
nature, the provision of domestic telecommunications services via an Intelsat satel-
lite transponder would be considered on the same basis as international public
telecommunications services. In other words, the country earns return on investment
share "according to use" for domestic as well as international traffic on the Intelsat
satellite. This "return on investment share according to use" clause did not exist with
the Arabsat network until two years after launch, that is, until 1987. Nonetheless,
Algeria continued to use the Intelsat satellite for domestic communications.

Adding further capacity, the three countries agreed in 1997 to participate in
AFRICA ONE, the 35,000-km submarine fiber-optic ring that will surround the
African continent.

1.3.5 Equipment Manufacture and Installation

All three Maghrebi states have some domestic equipment manufacturing and
installation capability (usually through public enterprises) for certain telecommu-
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nications equipment, typically telephone sets and transmission cables. Algeria has
manufactured switching equipment since the 1970s. Neither Tunisia nor Morocco
manufactured switching equipment during the 1970s and 1980s, but in the 1990s
both countries christened joint venture partnerships for the local manufacture of
some switching equipment accessories.

The Algerian government placed great emphasis on the development of domes-
tic production capability in telephone and telex technology because it is a large
enough domestic market to support a local industry. Transmission cable has been
manufactured domestically in Algeria since 1928 (nationalized in 1968). The
Societe Nationale de Fabrication et de Montage du Materiel Electrique et Elec-
tronique (Sonelec) was established in 1974 and took over production of cable
equipment. In 1978, it began to produce analog switching exchanges at a newly
built manufacturing complex in Tlemcen. Sonelec was restructured into two state
corporations in January 1984: Entreprise Nationale de Telecommunications
(ENTC) for the manufacture of telephone handsets and analog (electromechani-
cal) switching equipment in Tlemcen, and Entreprise Nationale pour la Fabrica-
tion du Cable (Enicab), located in Algiers, to produce small-capacity pair cables
and small-diameter coaxial cable and to lay and joint cable for P&T. These two
electronics manufacturing corporations operated under the supervision of the
Ministry of Heavy Industry.

While this local manufacturing industry helped Algeria build its domestic
telecommunications infrastructure during the 1970s and 1980s, it also delayed the
country's transition from analog to digital technology. When Algeria began local
production of telecommunications equipment in the early 1970s, analog technol-
ogy was prevalent worldwide. Algeria established a manufacturing industry and
related training programs around analog switching and transmission equipment.
These sunk costs in manufacturing, which meant sunk costs in manpower training
as well, made it very costly to retool for the new digital technologies. Moreover,
the production levels of the state enterprises (ENTC and Enicab) were dropping
steadily (to about 80 percent capacity in the early 1980s) through bureaucratic
inefficiencies, as P&T demands for switching and transmission equipment spi-
raled. By the early 1980s, domestic production was clearly insufficient in the long
run to meet network requirements. At the same time, digital technology had
become more widespread, with such clear advantages as lower costs and greater
service options. Therefore, starting in 1984, P&T began importing and installing
electronic digital switching and transmission systems into the analog network.

To revitalize local industry and master the new technology, Algeria established a
joint venture company called Sitel with Ericsson of Sweden in 1987 for the local
manufacture of digital switching equipment. Algeria holds the majority shares in
Sitel through the Algerian bank, BEA, and through ENTC and Sonatite (Societe
Nationale des Travaux dTnfrastructure pour les Telecommunications). Until pro-
duction began in 1990, Ericsson sent about 90,000 local lines and 57,000 transit
lines to Algeria, along with an international exchange and transmission equipment.
Sitel began assembling ready-made kits in 1990 at the Tlemcen plant operated by
ENTC, with vertical integration expected to increase over time. Initial production



32 Telecommunications in Africa

levels were to reach 50,000 lines per year, increasing to 200,000 lines annually by
1994. The production of the Pentaconta analog switches (by ENTC) was to be
phased out slowly.

The installation of cable and switching equipment and PABXs (private auto-
matic branch exchanges) is the responsibility of Sonatite, a public enterprise
under the supervision of P&T. Sonatite is also in charge of the country's private
branch telephony, specifically installation, connection, and maintenance of
PABXs and other subscriber terminal equipment.

In Morocco, the supply and installation of telephone and telex equipment for
government offices and private businesses is privatized and sometimes in compe-
tition with ONPT. There is a small telecommunications manufacturing, assembly,
and construction industry (urban cable manufacture comprises less than 10 per-
cent of total purchases) consisting of one government-owned company, Societe
Nationale des Telecommunications (SNT), and four small private companies.
Societe Nationale des Telecommunications participates in the construction of
ONPT's local and urban networks and has equity participation in the four private
firms, which are local subsidiaries of foreign suppliers. Three of these assemble or
produce minor switching, radio, teleprinter, and power equipment components.
The fourth factory produces cables and fulfills a substantial part of ONPT's need
for cables and accessories. In addition, SNT installs and maintains private
telecommunications equipment, such as PABXs. The Moroccan government has
encouraged local private-sector entrepreneurs in the installation of cable and sub-
scriber plants (including PABXs, telex, modems, terminal equipment, mobile tele-
phone sets, and facsimile machines). Northern Telecom and its sister company,
Bell Canada International (BCI), have established a partnership with ONPT, but
this arrangement will likely result primarily in transfer of know-how through a
training center and does not include local production of switching equipment. Bell
Canada International has stated that it intends to establish a plant in the future for
the production of spare parts. Northern Telecom and Alcatel CIT share the largest
shares of ONPT's digital switching orders. Alcatel produces components for its
E10-B digital switch in Morocco. Ericsson of Sweden is the third supplier.

In Tunisia, Ericsson has supplied switching equipment since 1959. Its AXE dig-
ital switch is imported from Sweden, but AXE-10 cables and connectors will
eventually be manufactured locally entirely for re-export, and AXE-10 software
will be updated by Tunisian engineers. In 1990, Tunisia entered into agreements
with both German and French digital switch manufacturers. The Siemens Group
(consisting of Siemens AG and Belgian subsidiary ATEA) established the Centre
Tunisien des Telecommunications (CTT) to oversee delivery, installation, and
cutover of Siemens EWSD digital switches. Initially, only interconnecting cables
and accessories were produced locally, but Siemens agreed that after 1992 about
20 percent of the value of the EWSD system, including frames and nonproprietary
line cards, would be produced in Tunisia. The PTT may seek to enter into a part-
nership with the Siemens Group at any time, but its share may be limited to 40
percent; la Societe Tunisienne d'Entreprises des Telecommunications (Sotetel), a
public enterprise created in 1981 under the Ministry of Communications and 51
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percent owned by PTT, may enter into partnership with the approval of PTT and
Siemens. Tunisia also established a joint venture company with Alcatel of France,
which has been exporting its E10-B digital switch to Tunisia since the mid-1980s.
Alcatel Tunisie consists of Alcatel; SAT (a French microwave radio supplier);
Youcef Letaief, a local construction magnate; and Tunisien Telecom Electrique (a
local producer of key telephone systems). Northern Telecom was the next entrant
into the Tunisian digital switching market.

Sotetel installs the majority of cable for PTT and carries out research, installa-
tion, and maintenance of public switching, local and long distance transmission,
mobile telephone, telex, telematic services, and PABXs for PTT. In addition to the
51 percent PTT share, other shareholders of Sotetel are public authorities such as
transport, maritime, electric, construction, and government-owned financing
agencies. A private bank, BLAT, also holds a small percentage of shares. At least
three other companies install cable and provide civil engineering services: ECR,
Somatra, and Sarrt.

1.3.6 New Services and Markets

Algeria has liberalized its telecommunications market for certain services and
equipment. While there is no import tax on computers, the total number of com-
puters imported is limited. The price for an IBM microcomputer, around
U.S.$3,000, is therefore high. Nonetheless, computers are widely used by govern-
ment officials, private entrepreneurs, and professionals. The facsimile machine is
also very popular. The private sector is permitted to provide fax as well as desktop
publishing services (similar to the Kinko's chain in the United States). Algeria's
P&T introduced packet-switched data services in 1991 and cellular telephony in
1990 for the northern coastal area, serving the cities of Algiers, Oran, Constantine,
and Annaba, with a capacity for 5,000 subscribers. The cost of a mobile phone
was about DA60,000 (or U.S.$1,500 to $3,000 in 1992) at the official exchange
rate, with a call charge fifteen times that of fixed telephone service. There is nev-
ertheless strong demand for this service, especially from the private sector.

The telecommunications market in Tunisia has been liberalized substantially
since 1987. During the 1992-96 plan period, public telephone service was opened
up to the private sector; the number of public telephones managed by private com-
panies rose rapidly from 1,097 in 1992 to 4,730 in 1994. Facsimile and paging ser-
vices were also privatized. The import tax in 1992 for computers was 17 percent
and the value-added (sales) tax was the lowest possible at 6 percent. In 1992, an
IBM-compatible computer (386 processor at 25 MHz with 50 MB hard disk) cost
about U.S.$2,000, including tax. A Macintosh Classic II (80 MB hard disk) cost
U.S.$3,200, including tax. Regulation of the import of computers has been eased
so that a simple import certificate is all that is required of the importing agent. Pre-
viously, the agent was required to seek preapproval through the Agency for Promo-
tion of Industry. In 1992, there were about 100 importers of computer and other
telecommunications equipment in Tunisia. Formerly, computer purchases were
routed for review through the National Center for Informatics in order to assure
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"intelligent" choices in the public sector. However, this official procedure caused
tremendous bottlenecks in the ordering process and was eliminated.

Growth in the import of microcomputers has been exponential, from a few
score in 1980 to over 17,000 in 1992. Just between 1988 and 1991, growth in the
number of computers rose 400 percent. In 1986, approximately 87 percent of the
banking and insurance industry was computerized; trade, transport, and hotel
management were only about 9 percent computerized; and 7.5 percent of the man-
ufacturing sector computerized. In 1991, PTT introduced "Tunipac," a packet-
switched data transmission network with the X.25 transmission standard (DPS
2500 with Alcatel CIT of France), which can accommodate up to 1,545 ports.
Tunipac grew to 1,800 subscribers by 1992, when most of PTT's data service
clientele were transferred from the public telephone (circuit-switched) network to
the packet-switched network, thereby providing more reliable and efficient ser-
vice. Import duty on modems was 25 percent plus 17 percent value-added tax,
bringing the total cost of a typical modem to about U.S.$1,000 in 1994.

Although the facsimile machine does not enjoy the same low import taxes as
computers nor the accessibility of fax in Algeria, it has tremendous popularity in
Tunisia. Customs duty on fax machines in 1992 was 27 percent plus a value-
added tax of 17 percent, bringing the retail price to about U.S.$800-1,200,
depending on the features of the machine. Until 1991, only post offices offered
fax service; however, the private sector thereafter was permitted to provide fac-
simile service.

Cellular telephone service in Tunisia, introduced in 1985 and managed by Sote-
tel, consists of five base stations situated at Bourknine, Bouficha, Sousse, El Jem,
and Sfax, covering two-thirds of Tunisia and ranging from Tunis to Sfax with a
radius of fifty to sixty kilometers around each of the base stations. The cost of cel-
lular phone subscriber equipment has come down steadily over the past five years
but was still high. Calling charges were three times that of local fixed telephone
service. In 1997, the rate per minute was reduced by 50 percent to about 20 cents
a minute. Handset prices fell to an average price of $1,100. Digital service (GSM)
was introduced in 1998.

In Morocco, mobile telephony subscribers doubled between 1990 and 1992 to
1,800 subscribers, located in the urban centers of Rabat, Casablanca, Marrakech,
Fes, Meknes, and Kenitra. Like Tunisia and Algeria, Morocco expects to adopt the
GSM (groupes de systemes mobiles) European transmission standard for future
mobile telephony. In 1991, Morocco introduced a packet-switched data transmission
network called Maghripac, with transmission speeds of from 300 to 48,000 bits per
second. The small satellite antenna market in Morocco was legalized only at the end
1991. The cost of a 1.8-meter dish was high at about U.S.$2,500 including license
fee in 1991, but subsequent deregulation has dropped costs dramatically. In 1995, a
90 cm dish cost only about $200 and could often be seen in the countryside.

Small satellite receiving dishes have also seen big sales increases in Tunisia,
especially after the Gulf War (when CNN was very popular viewing) and the
deregulation of the satellite dish industry and ownership laws in 1991. A 1.8-meter
fixed dish cost about U.S.$850, including tax but excluding the license (U.S.$80),
and the support and transport costs (U.S.$45). The fixed dish could receive a maxi-
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mum of twenty channels on one satellite. A mobile 1.8-meter dish, which could
receive up to sixty channels from six satellites, cost about U.S.$2,300, plus license
and support and transport fees.

All three countries offer some form of access to the Internet. Algeria, Morocco,
and Tunisia have dial-up access to the Internet. Unlike Morocco or Algeria, Tunisia
is an Internet host site registered with the top-level domain name system (Internet's
Domain Name System). The Institut Regional des Sciences Informatiques et Tech-
nologiques (IRSIT) located in Tunis, Tunisia, has offered full Internet Protocol (IP)
Internet connectivity since 1991 over the X.25 packet-switched network Tunipac to
EUnet in Europe, based in Amsterdam. Since 1993, the connection to Amsterdam
is completed via a 19.2 kilobits per second (Kbps) leased line. Bitnet is accessible
through EARN (European Academic Research Network, the European bitnet net-
work). There is one bitnet node in Tunisia, operated by IRSIT. Also, IRSIT offers
access via Unix-to-Unix Copy Protocol (UUCP) and dial-up IP to users with no IP
connectivity. In 1994, there were sixteen full IP sites in Tunisia and about 1,000
electronic mail users (UUCP and dial-up IP). Of the sixteen IP sites, four were
commercial, four academic, and eight were nonacademic sites.

In 1993, IRSIT was awarded a contract from the secretary of state for Scientific
Research and Technology in the Prime Minister's Office to build a national
research network for Tunisia (Reseau National de Recherche de Tunisie, or
RNRT). Phase one of the project was completed and provided full Internet connec-
tivity to eight applied research centers around the country (six in Tunis, one in
Sfax, and one in Mednine in southern Tunisia). Phase two and three of the project
consist of interconnecting about fifty additional centers. Subsequently, other ISPs
were licensed. Two private firms, Planet Tunisie and GNET, were given licenses to
offer Internet access to consumers. They were permitted access to the Internet
backbone through ATI (Agene Tunisienne dTnternet), but cannot seek international
access to the Internet with international carriers. ATI is a government agency con-
trolled by the Ministry of Interior and the Ministry of Communications.

In Morocco, IP connectivity began by dial-up access via EUnet based in Paris.
The center in charge of Internet access, registration, and user support is the Ecole
Mohamrnadia d'lngenieurs, an engineering school in Rabat. Access in 1995 was
through a UUCP arrangement that accommodated only electronic mail, since
communications via dial to Europe were very expensive. The Moroccan PTT, in
1995, provided full IP connectivity and took over the work of the Ecole Moham-
rnadia for user registration and support.

Algeria offers Internet access through the Center for Information Science and
Research (CERIST) in Algiers, a governmental academic organization in charge of
IP connectivity. This organization was established in 1985 to promote the exchange
of scientific and technical information, new technologies, and networking at the
national level and to form a link with outside researchers. Since 1993, CERIST has
maintained a connection to the Internet via EUnet and its gateway in Amsterdam. In
1994, CERIST initiated a second IP connection to the Internet using a 9600 baud
leased line, paid for by the Algerian government, to a gateway host in Pisa, Italy.
CERIST hoped to establish itself as an Internet gateway host. It worked on the
establishment of a national academic research network with government funding.
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1.4 The Future

All three countries can be expected to become more and more open to foreign
investment. Although France is the major trading partner of all three states for his-
torical and geographical reasons, Morocco and Tunisia are placing special empha-
sis on attracting American investment and American goods. Tunisia's foreign
investment codes were all liberalized in the wake of the adoption of the structural
adjustment program in 1986-87. The law encouraging foreign investment in the
services sector is aimed at data processing, among other services. In 1991,
Morocco created a Ministry of Foreign Investment to provide foreign investors
with information on prospects and regulations relevant to their interests. Telecom-
munications equipment, including computers and software, are among the best
prospects for foreign suppliers. The prime contractors for the big growth areas of
the next ten years, such as installations of fiber-optic connections to France,
Spain, Portugal, and the United Kingdom, earth stations, modernization of switch-
ing equipment, and a large number of new lines, are likely to be European, Japan-
ese, and Canadian.

American products dominate the computer and computer software market,
although a large share is purchased from European subsidiaries of U.S. compa-
nies. Both Morocco and Tunisia have large tourism sectors that will continue to
enjoy priority in national economic planning. The tourism industry is a major user
of telecommunications equipment and services. Moreover, switching markets in
North Africa are expected to grow significantly over the next ten years. For the
entire North African region (which includes Libya and Egypt along with Algeria,
Morocco, and Tunisia), the switching market is expected to reach over one million
lines per year by the end of the decade. Clearly, local production capability in
Algeria, Morocco, and Tunisia is geared for such regional growth.

Tunisia committed itself to liberalization in the WTO Basic Telecommunica-
tions Services Agreement reached in 1997 for telex and packet-switched data in
1999; mobile telephone, paging, teleconferencing, and frame relay in 2000; and
local voice telephony in 2003. The government considered the licensing of private
local telephone franchises. It also scheduled to sell, in 1998, 78 percent of Sotetel.
Morocco, similarly, prepared to privatize its state-owned national Telecom com-
pany during 1998.

Algeria will eventually restructure its telecommunications entity, probably into
two separate national offices, one for post and one for telecommunications, fol-
lowing the French model, as Tunisia did.

Notes

I am very grateful for support from a Fulbright Research Fellowship and for special assis-
tance from Mohamed Hedie Lahouel, Jeanne Jeffers Mrad, M. Tijani Azzabi, Mondher
Makni, Hedi Hamza, A. J. Maaloui, Salem Missaoui, Abdelkader Bairi, Kareem Boussaid,
Choukhman Larbi, and Fatima Kaidi. I am responsible for any errors that remain.

1. U.S. Embassy, Economic Section, memo, Rabat, Morocco, 1990.
2. Presidential Ordinance No. 76-168, October 24, 1976.
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3. Decree No. 2-84-20, January 10, 1984.
4. A direct exchange line (DEL) connects a telephone set to the public-switched net-

work.
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2
Egypt
GEHAN RACHTY

The changes experienced in the field of telecommunications since the mid-1980s
have had a palpable and positive effect on the social and economic development
of modern Egypt. In the 1990s, Egypt's telecommunications policy reflects its
attempt to keep pace with the global revolution in communication while satisfying
the specific telecommunications needs of its population. This chapter discusses
Egypt's early telecommunications development in the colonial and postcolonial
eras; the role and structure of the government telecommunications agency in
shaping and implementing Egypt's present-day telecommunications policy; and
the significant projects and challenges of Egypt's telecommunications moderniza-
tion efforts in the 1990s and beyond.

2.1 History of Telecommunications in Egypt

Perhaps because of its geographic position between Europe and the Far East,
Egypt has historically maintained a substantial lead over most of the Near and
Middle Eastern countries in keeping pace with the rest of the world in the devel-
opment of its "wired" and "wireless" communications. Telegraph traffic between
Europe and the Far East in the nineteenth century, for example, although not
directly involving Egypt, had to pass through the Eastern Telegraph system by
way of cables in the Red Sea. As a result, the history of telecommunications in
Egypt began long before the foreign intervention in the Egyptian administration in
1876 (intended to secure payment of the debts in which Khedive Ismail had
drowned the country) or the British occupation of 1882. The benefits to Egypt of
this early progress in telecommunications have been enormous.

Despite the absence of reliable documentation and statistics on the years before
1889, it has been established that telegraphic communication between Cairo,
Alexandria, and Suez existed as early as 1856. Egypt was ruled at that time by
Mohammed Ali's second successor, Said Pasha, who, like his successors, had
inherited Ali's goal of modernizing Egypt along Western lines. In this period, two
Englishmen obtained permission from the Sublime Porte to lay a cable from Istan-
bul to Alexandria. The cable expanded on the link that was already present, which
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ran from Alexandria to Suez through Cairo, and ensured that all parts of the coun-
try had communications connections to the outside world. From Suez, this link
was later extended to India (the exact date is unknown), though not without many
technical and financial setbacks. Egypt was thus linked first to Europe and Istan-
bul and then to Aden and India via the Red Sea.

By 1870, there were sixty-six internal telegraph lines in Egypt, sixteen of which
were in Sudan. The telephone was introduced eleven years later when the Ameri-
can company Edison Bell constructed the first telephone line between Cairo and
Alexandria. The period that followed was one of rapid cable expansion, and Eng-
land's entry into Egypt in 1882 facilitated the development of Egyptian telecom-
munication. Although such development had begun many years before, it was sig-
nificantly furthered by the British administration's self-interested desire to link
Egypt to the United Kingdom and the world.

Among the major developments of this period was the introduction by a tele-
graph company of the LeKlanche battery in 1883, which replaced the Minotto
battery then in use. This new "Duplex System" was then used in the telegraph
lines linking Egypt with Syria. In 1884, moreover, both Reuters and the French
news agency Havass were allowed to send their telegrams from Alexandria to
Cairo free of charge.

After taking over the telegraph lines south of upper Egypt in 1885, the British
military returned these lines to the Telegraph and Telephone Authority in 1887. In
the years that followed, more telegraph lines were established, which led to an
increase in telegraph services and the establishment of service regulations.

The first telegraph and telephone lines in Egypt were owned by the state's Rail-
way Authority. Trunk lines were also government owned and leased to the tele-
phone company in return for a 70 percent share of the company's income. In
1918, the government bought all telephone and telegraph lines, save for a few
small offices, and a separate independent department for telegraph and telephone
was later established. Investment in telephone service rose from £E780,000
(Egyptian pounds) in 1920 to £E2 million in 1930. This was accompanied by an
increase in profit in the same period from £E220,000 to £E700,000.

Automatic exchanges were installed in Cairo in 1926 and in Alexandria in
1935. This benefited not only the two cities but also the smaller governorates
where the amortized telephone equipment from Cairo and Alexandria were trans-
ferred. In 1932, an underground telephone cable linking Cairo to Alexandria was
introduced. The project improved communication between the two cities, reduc-
ing delays in telephone communication, for example, to five minutes at the most.
Although the advent of the telephone created competition for the telegraph, for
domestic business transactions the telegraph was preferred over the telephone
because it offered the benefit of written documentation. Domestic telegrams were
handled by telegraph offices owned by the government and operated either by
railway workers or by the Delta, Fayoum, or Bahreya railway stations licensed by
the Egyptian government. The telegraph was also used externally between Egypt
and such Middle Eastern countries as Saudi Arabia, Yemen, Ethiopia, and Sudan.
It was used additionally for communication between Egypt and Palestine, eastern
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Jordan, arid Syria before these countries made direct communication with Europe
through the Haifa-Cyprus cable owned by the Eastern Telegraph Company, or
through the Beirut Wireless Station that belonged to Radio France. International
telegrams were handled by Marconi, Eastern Telegraph Company, or Radio
France.

These early telephone and telegraph facilities considerably encouraged the
expansion of commerce and industry, as well as government business and private
intercourse. The state, moreover, was able to make an easy profit of many thou-
sands of pounds in royalties annually from telegraph cable fees. A glance at any
cable map will show that the main cord of the Eastern Telegraph system passed
through E^gypt; hence, the larger portion of Egypt's annual royalty income was
derived from telegraph traffic between Europe and the Far East.

Because radio services differ fundamentally from cable services with regard to
transit traffic, the emergence of radio presented serious competition for cables.
Radio traffic usually travels from the country of origin to the country of destina-
tion with perhaps short extensions at either end of the route. The countries over
which radio signals pass naturally receive no payment, and only the terminal
countries are able to demand royalties. Because cables, on the other hand, often
physically pass through several countries, each state is able to charge the operat-
ing company for permission to run cable operations within its borders. As a result,
while cable messages from London to India and China generated royalties for
Egypt, radio services began passing free of charge.

In Egypt, wireless came to be owned by three organizations. The first was the
Egyptian government, whose stations were run by the Telegraph and Telephone
Authority. In addition to communicating with other parts of the country, these sta-
tions—located in Alexandria, al Kaser, al Tour, and al Arish—exchanged mes-
sages with commercial ships in the Red Sea and the Mediterranean and with air-
planes entering and leaving Egypt in conjunction with stations of the Coast Guard
and the Docks and Phares Authority. The second organization with radio stations
in Egypt was the Suez Canal Company, which guided ships passing through the
Suez Canal, and the third was the Marconi Company, which sent commercial
messages to Europe, paying the Egyptian government a specified sum for every
word sent.

When the service between Egypt and London was fully developed in 1932,
London had links with India, Canada, Japan, South Africa, South America, Aus-
tralia, and New Zealand. With the excellent trunk facilities that existed between
London and most countries in Europe, it was thus possible for a subscriber in
Cairo to speak to over 90 percent of the telephone users of the world.

Although the original radiotelephone service between England and America
was a long wave, disabling weather conditions made this type of service impossi-
ble for Egypt. Consequently, Egypt's new radiotelephone service in this period
was a short wave that consisted of two waves whose use was dictated by the time
of day and season of the year. So that they would not interfere with each other,
two radio transmitters were installed in Abou Zaabal and two receivers at Maadi.
The receivers and transmitters were then linked by telephone lines to terminal
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equipment situated in a room near a trunk exchange. Here, they were combined so
that they could be connected to the main telephone system.

In addition to the Cairo-London channel, direct radio links between Cairo and
Paris, Cairo and Berlin, and Cairo and Rome were later opened. With two com-
plete transmitting and receiving installations, it was possible to keep one circuit
open on a constant basis to London during the hours of service, while the other
could be used to arrange any calls required over the other circuit. The cost was
150 piasters for one minute, and calls were not supposed to exceed three minutes.
Prices were not fixed, however, and were subject to change at any time.

2.1.1 The Postcolonial Period

The British occupation of the Suez Canal Zone ended two years after the over-
throw of the monarchy in 1952 and the subsequent military takeover by the Free
Officers led by Colonel Gamal Abdel Nasser. During President Nasser's regime,
Egypt's relationship with the West was not harmonious. Despite the socialist ten-
dency of this new regime, however, there were impressive industrial gains.

The present-day electronics industry began during the Nasser regime as a group
of nine private shareholding companies providing service and maintenance for
electrical appliances. There were also eight cable manufacturing companies, and
later three electronics assembling companies were created: Phillips, established in
1956, which assembled radio receivers on a large scale; the Arabic Transistor
Radio Company, which assembled roughly the same products as Phillips; and the
El Nasr Television Company, established in 1961, which assembled television
sets.

To provide the electrical and electronic components required by these three
assembling companies, Satron Company was created in 1969. Two research cen-
ters were also established around this time to design and develop new equipment
and to solve electronics-related problems.

Other noteworthy telecommunications achievements of the postcolonial period
included the establishment of the Wired and Wireless Telecommunication Author-
ity (1957) and the introduction of the first coaxial cable linking governorates
(1961). This was followed by the operation of the first automatic (crossbar)
exchange in 1962 and the introduction of the first telex exchange in 1963.

When Anwar Sadat became president after Nasser's death in 1970, he liberal-
ized the Egyptian economy with an "Open Door" policy to encourage the influx
of Western and Arab capital and the introduction of many foreign aid programs.
The telecommunications sector expanded further during this period with the open-
ing in 1972 of the first marine cable linking Egypt and Italy (with a capacity of
480 circuits) and the introduction in 1979 of an international exchange with an
initial capacity of 160 circuits. Two mobile earth stations for communication via
satellites were also constructed during Sadat's presidency—one at Kobba in 1974
and the other at Maadi in 1978. With the installation of a microwave network
between governorates in 1975, wireless telephones in automobiles became avail-
able to users in Cairo.
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2.2 The Present

2.2.1 Institutional Structure of Telecommunications Operations
and Regulations

The Arab Republic of Egypt National Telecommunications Organization
(ARENTO) was established by National Assembly Law No. 153 in 1982 as an
autonomous public utility organization under the direct supervision of the Min-
istry of Transport, Communications, and Civil Aviation (which replaced the
Telecommunication Authority established in 1957). The legislation defined
ARENTO's regulatory authority and role and allowed it to enter into joint ven-
tures with other parties for the promotion of telecommunications. In 1997, a new
law provided for the partial privatization of ARENTO, and for its renaming as
Telecom Egypt.

With branches all over the country, ARENTO (Telecom Egypt) is Egypt's cen-
tral telecommunications organization, and exclusively responsible for establishing
and operating all cable and wireless communications networks on a national level.
Its offices administer and maintain all establishments and equipment needed for
telephone services, and its responsibilities include connecting local networks with
international ones, constructing cable and wireless networks throughout Egypt,
and supplying cable and wireless telephone services. Additionally, with the
approval of the minister of Communication and Transportation, the company can
establish joint stock corporations either alone or with other partners. As soon as
such corporations are established, shares can be bought and sold, with employees
receiving first priority in the purchase of shares.

2.2.2 ARENTO's Network Modernization Plans

2.2.2.1 Universal Service Goals

As formulated in Egypt's third National Five-Year Plan (1993-97), ARENTO in
the mid-1990s set forth an ambitious program of network expansion and modern-
ization. Because obsolete exchanges had a negative impact on the traffic flow and
consequently reduced the operator's revenue, ARENTO ranked the replacement
of this equipment as its highest priority. To this end, in the mid-1990s ARENTO
began installing new electronic digital exchanges in order to increase the number
of subscriber lines and hence augment the country's telephone density, which
remains modest relative to international standards (see Table 2.1).

Within the framework of the Five-Year Plan, ARENTO's stated goal was to
increase telephone density from less than 5 percent of the population to 7 percent,
in addition to reducing the waiting time for provision of service to a maximum of
four years. The number of telephone subscriber lines installed by mid-1997 was
expected to be over 4.5 million.

The goal of providing universal service outlined in Egypt's Five-Year Plan
also included expanding services to both rural and remote areas by (a) replacing
manual exchanges with semiautomatic exchanges and (b) adding remotes to
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Table 2.1. Telephone Lines

Date

1981-82
1982-83
-1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94

Number of Lines

650,000
700,000
875,000

1,150,000
1,350,000
1,600,000
1,700,000
1,800,000
2,000,000
2,350,000
2,500,000
3,000,000
3,550,000

Density per 100 Inhabitants

1.4
1.5
1.8
2.4
2.7
3.1
3.2
3.5
3.9
4.3
4.4
5.0
6.0

digital exchanges and connecting them to the national long distance network (see
Table 2.2).

By the mid-1990s, telecommunications service had been introduced to the
remote areas along the Cairo-Alexandria desert road and provision had been made
for emergency telephone service using solar energy.

2.2.2.2 International Network and Value-Added Services

Modernization of the international network and enhancement of value-added ser-
vices were also included in ARENTO's plans for the mid-1990s and beyond. In
hopes of meeting the increasing demand for international circuits and other media
that represent alternatives to satellite communications, ARENTO decided to com-
plete the implementation of the Transoceanic Fiber Optic Cable (SEA-ME-WE 2)
linking Southeast Asia, the Middle East, and Western Europe. The capacity of the
Cairo International Exchange was also increased to 3,680 international circuits
(versus 160 in operation in 1980). In 1990, a second international gateway in
Alexandria with a capacity of 1,000 circuits was put in service, bringing the total
number of Egypt's international circuits to 4,680.

These projects were completed because ARENTO recognized that international
traffic represented the main source of its revenues. The marked growth in interna-

Table 2.2. Growth of Telephone Service in Rural Areas

Date

1989
1990
1991
1992
1993
1994

Number of Subscribers (in Thousands)

20
50
60

100
240
310
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Table 2.3. International Circuits and Traffic

Date

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

Circuits

800
850

1,700
2,000
2,000
4,600
4,500
4,700
5,000
6,000
6,000
7,750
7,750

Traffic

30,000,000
50,000,000
90,000,000

110,000,000
135,000,000
160,000,000
175,000,000
200,000,000
230,000,000
275,000,000
290,000,000
320,000,000
400,000,000

tional traffic after 1981 shown in Table 2.3 reflects the installation of the interna-
tional circuit extensions just described, as well as the enhanced efficiency of the
switching and transmission facilities of both local and international networks.

In 1990, an Arabsat earth station with a capacity of 348 circuits and two televi-
sion channels was placed into service, providing Egypt with better communica-
tion facilities and broadcast exchange with other Arab countries. In the same
period, ARENTO sought to extend the mobile telephone network and to introduce
portable mobile sets with nationwide coverage.

By the mid-1990s, mobile telephone service coverage had been extended to all
cities and roads in the delta region and to the Suez Canal Zone, with a capacity of
56,000 mobile sets for Cairo alone (versus only 400 in 1981). Facsimile service
was also increased from 347 sets in 1987 to over 8,000 in 1993, while paging ser-
vice—with an initial capacity of 7,000 sets—was introduced in the mid-1990s for
greater Cairo. In 1994, the capacity was 16,000 subscribers, mainly business and
professional users. However, since the growth experienced was slower than fore-
casted, ARENTO decided to liberalize the Pager Equipment Market. It is hoped
that the private sector's participation will spur uptake of this service. In 1994,
there were 9,500 subscribers to ARENTO's paging service.

2.2.3 Development of the Telecommunications Sector

By the mid-1990s, there were indications that Egypt's telecommunications sector
was progressing rapidly toward a more liberal environment and a more market-
oriented approach. Originally ARENTO had claimed that the fulfillment of the pre-
sent demand for basic telephone service was the focal point of its development pol-
icy. Competing with this goal, however, were the increasing demands made pri-
marily by the business community and public agencies for value-added services
such as paging services, mobile telephone services, and data network services. As
these calls for changes in the national telecommunications policy developed in the
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mid-1990s, the Egyptian government was faced with the challenge of providing
services to specific, vital segments of the population. It was this very attempt to
offer value-added services that prompted the government to liberalize the terminal
market by inviting leading private-sector companies to participate actively in the
marketing of these services and in the sale of the terminals to the public end users.
As with the creation of the national paging system (see Table 2.4), selected compa-
nies were first evaluated by ARENTO, the terminals were type approved, and the
companies were then granted the license to operate.

In the 1990s, the service requirements of Egypt's national security agencies put
high demands on network performance and on the lead time required for the pro-
vision of the value-added services. To respond to these demands, ARENTO estab-
lished the information network EGYNET (see Table 2.4), which boosted intera-
gency communication considerably.

The project took two years to finish and cost £E18 million. The network's
capacity started at 2,300 users. By 1994, EGYNET served over 11,000 users. The
International Telecommunication Union approved the X.25 protocol for EGYNET
rather than the X.75 protocol used in the international networks because of its
ease of connection and its widespread use around the world. In addition to one
converting station in Alexandria, several stations for converting were established
in Cairo, each connected to the other by microwave, coaxial cable, and optical
fibers, which can transfer data at a speed of 4.6 kilobits per second. The EGYNET
network also contains two concentrators in Cairo to concentrate the messages
from data of 32 lines and arrange them in a single line reaching the nearest con-
verting unit.

With EGYNET, users in Egypt can send or receive data through specially leased
lines at 4.6 kilobits per second or through general telephone lines at 1.2 kilobits per
second. Data can also be transferred throughout Egypt and abroad through telex
lines via the network. The network is already connected with TRT American gate-
way, which gives EGYNET users direct access to all data networks in the United
States, Germany, and Spain. The network is also connected to the TRANSPAC
French network and the universal transit station ITL in Paris. In 1994 ARENTO
was reviewing plans to invite private-sector participation in EGYNET through

Table 2.4. Subscribers

Date

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

Mobile Telephones

600
2,100
2,700
3,300
4,400
5,500
5,800
7,000
7,700

Paging Service

—
—
—
400

3,000
4,400
5,000
8,000
9,600

EGYNET

—
—
—

120
320
600
840

1,040
11,160
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"qualified service providers." If these plans are approved, investors will be allowed
to invest in an electronic mail service on a nationwide basis.

In the midst of these developments in Egypt's telecommunications, there was a
growing recognition in the mid-1990s that a new legal framework was needed to
address liberalization and deregulation. Toward this end, an ongoing process for
restructuring ARENTO was begun, with emphasis placed on the organization con-
tinuing to develop administratively in order to efficiently meet the increasing and
diversified demand for services. In the mid-1990s, there were also reports that
ARENTO was involved in preparing a long-term national policy for the telecom-
munications sector that would attempt to secure a balance between the interests of
the private investors and the public.

2.2.4 Egypt's Telecommunications and Electronic Equipment Market

Since 1961, Egypt's public telecommunications agency has been involved in the
establishment of a national public telecommunications industry for crossbar
exchange equipment. By the mid-1990s, ARENTO was manufacturing, through
its subsidiary companies, digital public exchanges, PABX equipment, and net-
work material.

Nevertheless, ARENTO continued to rely on foreign suppliers for the imple-
mentation of its numerous projects, all of which were deemed essential for the
development of Egypt's national telecommunications network. The organization
bases its purchasing policy and selection criteria for world suppliers and manu-
facturers of telecommunications equipment on a technical evaluation of the sup-
plier's system and equipment in addition to the associated commercial terms.
Project financing, based on governmental credit facilities or their equivalent,
also plays a central role in ARENTO's selection process. In such cases where
the financing offer requires that the equipment be supplied out by the home sup-
pliers of the country offering financing, ARENTO tendered the projects to the
selected national suppliers and awarded the projects on the basis of competition.
While financing offers have been made by numerous countries, including
France, Germany, and the United States, the Egyptian government has required
ARENTO to reimburse the loan's principal and interest at the prevailing com-
mercial interest rates.

2.2.5 Financial Health and Independence of Telecommunications

Although ARENTO's funds were public, its budget was made according to inter-
nal regulations and, with the exception of five-year development programs, it did
not adhere to the laws and regulations stipulated in the governmental budget. The
organization had its own independent bank accounts to which its profits are chan-
neled, and its fiscal year starts and ended with the government's.

The Egyptian government allocated investments for ARENTO as a source of
funding for the latter's projects. The funds came from gifts, loans, and self-
finance. Although ARENTO's service charges were below the actual cost of pro-
viding service, income from local and international services was ARENTO's main



48 Telecommunications in Africa

source for covering its expenses. ARENTO (and subsequently Telecom Egypt)
considered the following actions as a means to generate revenue:

• Raising installation fees.
• Introducing time limits for local calls.
• Charging business users significantly higher subscription fees.
• Introducing a priority fee for subscribers requesting immediate service.

2.2.6 Quality of Service

Due to an extreme deterioration of service during the 70s and 80s, in the 1990s,
ARENTO developed a scheme for assessing the indicators of quality for various
telecommunications offerings. Among the criteria were service availability and
call processing for local and international calls. These indicators presumably
reflect detected service impairments, the impact of fault repair measures, and net-
work performance as a whole. Examples of these indicators—usually compiled on
a zone basis all over the national network—are:

• Outstanding faults per month.
• Average fault reported per day (over a month).
• Average fault repair per day (over a month).
• Outstanding faults at the end of the month.
• Percentage of outstanding faults out of the number of lines in operation.
• Percentage of unsuccessful local, national, and international calls out of

total calls made.

These same indicators are used to assess the quality of service of the telex, the
junction network, long distance lines, and the like.

Although ARENTO is not bound by any legal obligations to compensate sub-
scribers for any impairment of service quality or service interruptions, it has
invested in network operation and maintenance through the creation of a number
of fault repair centers in large metropolitan parts of Cairo and Alexandria in order
to process fault reporting, repair, and follow-up.

Under the auspices of the national five-year plan (1993-97), ARENTO had the
following service goals:

• To increase telephone density to 7 percent.
• To reduce waiting time for provision of service to a maximum of four years

(in 1992, the average waiting time was 6.1 years).
• To improve the quality and level of service in rural areas.

2.3 Future Outlook

During the 1980s and 1990s, technological developments in Egypt's telecommu-
nications led to substantial advancements in the utilization of space stations, opti-
cal fiber cables, and electronic computers, as well as in the transition to digital
systems. In 1994, 59 percent of the system was digital. The next decade, however,
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will also bring with it some,equally important developments. New services will be
available, the telecommunications system will be completely transformed into
digital technology, and, as a result, integrated service networks can be con-
structed, allowing information to be exchanged at much higher speeds than were
achieved previously.

The national telecommunications organization attempted to anticipate future
telecommunications trends: the underlying assumption of all ARENTO's studies
on the development plans of the 1990s has been the transition to digital systems;
the manufacture of electronic digital exchange equipment in Egypt began at the
end of 1990; and ARENTO's program for the 1990s includes the creation of opti-
cal fiber networks between governorates and the extension of new telecommunica-
tions services. For example, in 1992, ARENTO introduced fiber optics to the Cairo
metropolitan areas and soon awarded a U.S.$1 million contract to Northern Tele-
com for a 140 Mbits/s optical fiber link connecting the Assait area of Upper Egypt.

In the meantime, ARENTO was faced with the challenge of maintaining the
telecommunications system's efficiency and performance during the 1990s. It had
to sustain the current initiative to digitize the network while fulfilling the existing
demand and reducing backlog—a task that will prove especially difficult in light
of Egypt's rapid population growth.

Also, ARENTO had to continually raise the efficiency and technical compe-
tence of the telecommunications workforce (engineers, technicians, and laborers)
through training on the latest technology in the field. The goal was complete
reliance on trained local labor for the installation, operation, and maintenance of
telecommunications equipment, as well as for the manufacture of electronic digi-
tal exchanges.

Providing basic services remained the priority of ARENTO's development
goals. It continued in the mid-1990s to seek to strengthen the role played by the
private sector in expanding services to a wider portion of the public. Because pri-
vate enterprises can mobilize large amounts of resources in a competitive environ-
ment, they can have a positive impact on the development of services while
simultaneously creating a new source of revenue. In hopes of tapping this poten-
tial, the government, beginning in the mid-1990s, sought to award licenses to
selected operators who provided value-added services through the network infra-
structure, such as mobile telephones and EGYNET.

Telecom Egypt set ambitious development goals given the backlog in demand.
Egypt had a total number of telephone subscribers of six phones per 100 habi-
tants. If Telecom Egypt is to achieve its four-year plan, five million telephone
lines will have to be installed by the year 2002, or one million per year. The initial
major contractor for this upgrade project was Siemens of Germany.

In 1997, Egypt awarded the first mobile license to MobiNil, a consortium of
France Telecom, Motorola, and several Egyptian partners. A second cellular
license was awarded to a consortium led by Vodaphone of the UK. A group led by
France Telecom won a license for pay phones. Next, the government took on the
privatization of ARENTO. Yet the state kept 80 percent of the firm, renamed Tele-
com Egypt, selling only a minority share to private investors. But it also loosened
restrictions on other operators for the future.
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Increasing demand for special and advanced telecommunications services, as
well as the continuing trend toward technological development, has made changes
in Egypt's existing telecommunications and related regulatory legislation impera-
tive. A process of review must include the building of popular support in favor of
deregulation and the associated privatization schemes. Only through deregulation,
privatization, and continuing technological modernization can Egypt hope to keep
up with the global revolution in communications technology and adapt from it
what is suitable for her needs.
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Ethiopia: Past, Present, and Future

ABII TSICIE AND CIRMA FEYISSA

The history of telecommunications in Ethiopia—from its introduction to the pre-
sent day—spans one hundred years. Since very little of this history has been docu-
mented, this chapter will provide some basic facts and figures as well as a brief
analytical account of the development of the country's telecommunications sector.
The chapter is divided into three main parts: (1) an introduction to Ethiopia giving
brief accounts of its geography, economy, resources, and population size and dis-
tribution; (2) a history of the development of the telecommunications system,
including the introduction of telecommunications services into the country and the
milestones of the early years (1894-1941), the sector's postwar rehabilitation and
expansion work, the evolution of the system's organizational structure, and the
accomplishments and problems of subsequent package development programs;
and, finally (3) a discussion of the future of telecommunications services in
Ethiopia in light of the objectives of the economic policy of Ethiopia's new transi-
tional government. We will conclude the chapter with some general observations
and recommendations for the future development of the sector.

3.1 An Introduction to Ethiopia

3.1.1 The Country

Ethiopia is located in what is generally known as the Horn of Africa, at the inter-
section of the busy sea routes and crossroads that connect the African continent
to the Middle East and India. With an area of 1,112,032 square kilometers,
Ethiopia is one of the seven largest political entities in Africa and is bounded by
Sudan to the west and northwest, Eritrea to the northeast, Djibouti and Somalia
on the eastern coast, and Kenya to the south. The country's topography ranges
between hilly uplands and low-lying valleys, and the climate is divided into a dry
season (November through February) and two rainy seasons (a moderate rainy
season between March and May and a heavy rainy season between June and
October).

51
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3.7.2 The Economy

Agriculture is the mainstay of the economy, accounting for about 48 percent of
the country's GDP in 1994. The industrial sector, which includes mining and
quarrying, manufacturing, small-scale industries and handcrafts, electricity, and
-water, as well as construction, maintained a share of only 11 percent of GDP in
1994, showing a drop of 3 percent from the level it had reached a decade earlier.
Services, consisting of trade, hotels, transport and communications, banking,
insurance, real estate, public administration and defense, education, and health
and other related services, have increased their share of GDP from 34 percent in
1984 to 41 percent in 1994.

Throughout the 1980s, Ethiopia's socioeconomic development was seriously
affected by repeated droughts and civil strife. The droughts of 1984—85, in partic-
ular, resulted in large-scale famine affecting millions of people. The internal con-
flict, which reached its peak in 1990-91, was also a major cause for the country's
poor economic performance of that period. By 1991, industries were on the aver-
age operating at 25 percent of capacity.

3.1.3 Resources

The most promising element in Ethiopia's physical resource base is its potential for
agricultural production. Only 14.5 percent of the country's 80 million hectares of
arable land is under identifiable crop production. Ethiopia has some 75 million cat-
tle, camels, sheep, and goats—the largest livestock population on the African conti-
nent. In fact, livestock contributes about 40 percent of the total value of Ethiopia's
agricultural output, which is the equivalent of the combined value of its wheat
cereals, oilseeds, and other field crops. In the mid-1990s, there was a substantial
unrealized potential for increasing the value of the country's livestock output.

In the mid-1990s, Ethiopia's energy sources were just beginning to be explored
for development. Hydroelectric energy from newly commissioned projects con-
tributed about 85 percent of the country's electric power in the mid-1990s, and a
natural gas resource was discovered in the Ogaden region. Previously underex-
ploited minerals, especially primary gold, are also known to exist, along with
potential resources of soda ash, tantalum, marble, potash, and base metals.

3.7.4 Population

The first census conducted in Ethiopia in 1984 showed the population to be 42.2
million, including Eritrea, which became a separate state in May 1991. Assuming
a 3.1 percent growth rate and other factors remaining constant, the population was
estimated to have reached 52.5 million at the end of 1991. Forty-six percent of the
country's population are under fifteen years of age, and in 1984 the country's total
fertility rate was about 7.5 per woman with a death rate estimated at around 15.2
per thousand population. According to a 1984 Central Statistics Office report, life
expectancy at birth in Ethiopia was about 51.9 years.
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Eighty-six percent of Ethiopia's population was engaged in rural-based eco-
nomic activity in the midr 1990s, mainly in agriculture in the highland areas.
About 3 percent of the rural population lived in the lowlands and was engaged
primarily in raising cattle. The urban population, which is concentrated in a few
towns, was growing at an annual average of 5.5 percent in the mid-1990s, and the
total urban population was about 8.4 million. Roughly 26.1 percent of Ethiopia's
urban population lives in Addis Ababa.

3.2 Ethiopia's Telecommunications: The Past

3.2.7 Early Years (1894-1941)

Because Ethiopia had no colonial history—except for a brief five-year occupation
period between 1935 and 1941—the history of the country's telecommunications
sector can be roughly divided into the "early years" and a "postwar period."
Telecommunications service was introduced in Ethiopia in 1894 during the rule of
Emperor Menelik II. The first major telephone line construction spanned a total
distance of about 477 kilometers and connected Harar, a major trade center in the
eastern region, with Addis Ababa, the capital city. The line, which took only two
years to construct, also interconnected small towns situated along the route.
Immediately after the telephone line, a telegraph line was installed following the
construction of the first and only railway line in the country—the Ethio-Djibouti
railway. Within two years, an 880-kilometer north-south telephone line connect-
ing Asmara, the capital of Eritrea, to Addis Ababa was constructed and made
operational in 1904. The "verbal repeater" system was used to facilitate long dis-
tance calls, making use of the several intermediate stations opened at the small
towns and villages along the route.

Several routes branching out from Addis Ababa to connect provincial adminis-
trative centers and major towns were being extended in advance of the construc-
tion of the road network. Pack animals were used to transport material and equip-
ment. By 1930, a route distance of 7,000 kilometers was completed and over 170
towns were being served by the telephone network. The development of
Ethiopia's long distance telephone network, particularly in reaching the country's
strategic areas and border towns, was a remarkable feat given the rugged terrain
and the absence of modern transport systems. International communications ser-
vices, however, took longer to develop. Until the end of 1930, Asmara and Dji-
bouti, both under colonial rule at the time, were the only two locations with inter-
national connections.

Administratively, Ethiopia's communications system was run by an office in the
Imperial Palace, where it was accorded the direct attention and supervision of the
emperor aided by the assistance of foreign experts (who in 1907 were replaced by
Ethiopians). In the early years of the nineteenth century, a group of French experts
undertook a project to study and restructure Ethiopia's telecommunications and
postal administrations. This took more than two years (1909-11) and became the
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cornerstone for the establishment of the country's Ministry of Posts, Telegraph, and
Telephone. As the century progressed, demand for telephone service grew at a
rapid pace, and new stations extending in different directions were added in various
parts of the country.

Meanwhile, hostilities among the competing colonial powers—Britain, France,
and Italy—were growing in the Horn of Africa, putting Ethiopia's sovereignty and
independence in a precarious position. The emperor was forced to move fast and
took action to safeguard the country's sovereignty. A member both of the League
of Nations and since 1932 the International Telecommunications Union (ITU),
Ethiopia consequently took steps to free itself from a dependence on the foreign
administration of its international traffic. By 1934, Ethiopia had established direct
radiotelephone links with Cairo, Djibouti, Aden, and London and soon after estab-
lished a radio communications training center for Ethiopians in order to replace the
expatriates handling the nation's traffic (which included confidential state affairs).

When war inevitably broke out and the fascist powers invaded Ethiopia,
telecommunications facilities were targeted for destruction to deprive the resis-
tance forces of access to information. Most of Ethiopia's telecommunications
installations and facilities were destroyed and both local and international com-
munications disrupted. Realizing, however, that telecommunications links were
vital to their operations, the Italian forces soon made efforts to restore what they
had destroyed. In their turn, Ethiopian resistance forces put these rehabilitated
lines out of service and disrupted restoration efforts. Despite their earlier efforts,
toward the end of the period of occupation the Italians had begun to restore
Ethiopia's telecommunications system, installing automated telephone exchanges
in Addis Ababa and Asmara (with a capacity of 1,500 and 1,200 lines, respec-
tively). By 1941, as the Italian forces finally fled the country, they destroyed the
telephone service in approximately one hundred Ethiopian towns, which they
themselves had restored. As a result, by the end of the war only a handful of
Ethiopia's stations were functioning, and then very poorly.

3.2.2 Rehabilitation and Expansion of the Network (1941-1973)

3.2.2.1 The Early Postwar Period

The history of the initial period of postwar telecommunications in Ethiopia is
essentially a history of network rehabilitation and restoration. The Ministry of
Posts, Telegraph, and Telephone was reestablished, and the enormous task of
reconstruction began shortly thereafter. Some of the country's distant stations
were provided with temporary service by radiotelephone, and the radio transmit-
ting station at the southwest end of Addis Ababa was rehabilitated and placed
back in service. But the task of rehabilitating the damaged infrastructure in all sec-
tors of Ethiopia's economy was huge and almost insurmountable. Since funds and
skilled manpower were unavailable in sufficient numbers, international aid agen-
cies had to be approached.

In 1950, the first International Bank of Reconstruction and Development
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(IBRD) mission (which consisted of the organization's founder, Eric Beecroft, and
other bank officials) came to Ethiopia to conduct an investigation of the possibility
of reforming the ministry and creating an organization entrusted with the sole
responsibility of restoring and extending Ethiopia's telecommunications services.
(The technical part of their study was actually made by a group of experts of the
International Telephone and Telegraph Corporation, ITTC.) The study proposed a
short-term (three-year) U.S.$2.2 million investment program to be carried out as an
initial rehabilitation project. It also proposed the establishment of a semiau-
tonomous telecommunications body charged with the maintenance and develop-
ment of the country's telecommunications network.

Establishment and Evolution oflBTE. In 1952, the proposals made by the ITTC's
technical experts were accepted, and the establishment of the quasigovernmental
Telecommunications Board was approved by the Ethiopian government. Subse-
quently, the Imperial Board of Telecommunications of Ethiopia (IBTE) was estab-
lished as a chartered organization by Proclamation No. 131 in October 1952. The
organization was to be independent of the Ministry of Posts, Telegraph, and Tele-
phone and had the following main objectives:

• To rehabilitate, extend, and maintain Ethiopia's telecommunications facili-
ties and to engage on a for-profit basis in the civilian telecommunications
business.

• To act as an agent for the Ethiopian government in all matters relating to
telecommunications services in and outside the country.

• To establish appropriate training procedures and a training institute for pre-
sent and future board personnel.

In addition to these specific objectives, the IBTE's overall purpose was to pro-
vide and efficiently maintain satisfactory telecommunications services for the
general public. In order to achieve these objectives and meet the ever-growing
demand for services, the IBTE has periodically undertaken structural reforms and
modifications to its organization.

Reorganization Efforts. The Imperial Board of Telecommunications of Ethiopia
(IBTE) began operations as an autonomous body on January 1, 1953, with an
organizational structure appropriate to its functions at the time. This first organiza-
tional arrangement, which took effect in March 1953, remained in place for about
a decade. Under this structure, decision making was highly centralized—partly
because of the shortage of highly skilled manpower and partly due to the need for
both closer follow-up and stronger control of activities.

The major change to the IBTE took place in 1971. A new hierarchical structure
extending from the general manager to departments, divisions, regions, branches,
areas, subareas, sections, and units or offices was established under the name
Ethiopian Telecommunication Authority (ETA).

Since the organizational structure was created in 1971, a considerable number
of changes have taken place in the field of telecommunications. The number of
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subscribers, for example, has almost doubled, and in the 1990s demand continued
to grow quickly. The types of services offered and the area of coverage provided
has also expanded, and rapid advances in telecommunications technology have
presented new challenges and responsibilities. The ETA will have to reorganize
itself to face these challenges and live up to the expectations of the coming years.
To this end, a thorough study was carried out by the Authority in the early 1990s
and submitted to the board of directors for consideration. After a long delay, the
proposed structure was rejected and a new group was formed in 1994 to carry out
a new study and come up with an alternative proposal.

3.2.3 Recent Telecommunications Development

It has been nearly one hundred years since the telephone was introduced in
Ethiopia and about four decades since a systematic approach to the development
of the country's telecommunications was adopted. In that time, many observers,
including the World Bank (see, for example, its World Development Report,
1983), have rated Ethiopia's achievements in the telecommunications sector in
relation to other developing countries as good. Indeed, in terms of telephone den-
sity, quality of service, labor productivity, and affordability, the Ethiopian
telecommunications service compares favorably with many African countries.

In the mid-1990s, however, Ethiopia's economic development, as measured by
indicators such as GDP, was still one of the lowest in Africa. The structure of the
country's economic production in the mid-1990s has changed very little since the
early 1980s, with agriculture's share of GDP at 48 percent, industry's (consisting
of manufacturing, electricity, water, construction, and mining) at only 11 percent,
and services at a respectable 41 percent. By comparison, according to the World
Development Report of 1989, the GDP share of agriculture and industry in sub-
Saharan Africa was 31 percent and 26 percent, respectively, in 1987.

As the figures in Table 3.1 clearly indicate, Ethiopia's industrialization is still in
its infancy. The agricultural sector is dominated by subsistence production, for
example, and the value-added element of the services sector comes mainly from
wholesale and retail trade, as well as from public administration and defense.

In 1991, telecommunications contributed about 1 percent of Ethiopia's GDP—
not an unexpected figure for an economy characterized by subsistence agriculture.
However, the vital role telecommunications services play in economic develop-
ment can only be determined by accounting for both its direct and indirect contri-
butions, such as the rise in productivity and efficiency of other economic sectors
as a result of the increased availability of reliable telecommunications services.

Ethiopia's pattern of investment in telecommunications closely follows the
movement of the country's gross domestic investment. Because Ethiopia has been
the scene of a series of protracted internal conflicts and recurrent droughts over
the last two decades, it is not surprising that its rate of gross fixed capital forma-
tion (GFCF) as a percentage of GDP has been four percentage points lower than
the rate for sub-Saharan Africa (roughly 11 percent versus 15 percent, respec-
tively). During the same period, Ethiopia's rate of investment in telecommunica-
tions has fluctuated at around 0.4 percent of GDP.
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Table 3.1. GDP, GFCF, and Telecommunications Investment from 1983 to 1993 (in millions of Birr)

GDP at market price

GFCF at market price

Telcom investment

Telcom investment as % of GDP

Telcom investment as % of GFCF

Telcom contribution as % of GDP

1983

9,760

1,240

10

0.18

0.8

0.61

1985

9,924

1,540

16

0.16

1.0

0.76

1987

11,399

1,797

70

0.61

3.9

0.88

1988

11,851

1,873

50

0.42

2.7

0.92

1989

12,414

1,660

60

0.48

3.6

0.73

1990

12,586

1,534

23

0.18

1.5

0.85

1991

12,772

1,420

38

0.30

2.7

0.91

1992*

12,363*

1,088

17

0.14

1.6

9.92

1993*

13,884

2,221

68

0.49

3.1

0.98

Sources: ETA's Statistical Bulletins (1987-93); ONCCPPIan documents (1985-93); revised series of national accounts statistics of Ethiopia Advance Summary Report (a draft).

•Excludes Eritrea.

Note: The Birr is the Ethiopian currency. Before its devaluation in 1992, I U.S.$ = 2.07 Birr. The official exchange rate in 1995 was 1U.S.$ = 5.90 Birr.
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Since its inception, the ETA's investment activities have been carried out
through the development program approach. The achievements of this approach
and the problems the ETA has encountered in the investment process are
described briefly in the following sections.

_3.2.3.1 The First Four Telecommunications Development Programs (1958-1973)

Since the establishment in 1953 of what was then known as the Imperial Board of
Telecommunications of Ethiopia (currently known as the Ethiopian Telecommuni-
cation Authority, or ETA) as a semiautonomous organization, six development
programs have been carried out in the country. During the first four development
programs, implemented between 1958 and 1973, a total investment of U.S.$50.2
million was made. These development programs were financed partly from the
fflTE's own funds (45.4 percent) and partly from external sources: 28.8 percent
from an International Bank of Reconstruction and Development (IBRD) loan;
22.3 percent from a Swedish International Development Agency (SIDA) loan; and
3.5 percent from a USAID grant.

By the end of the Fourth Telecommunications Development Program, Ethiopia's
telephone service had reached 343 cities and towns, and there were 47,263 tele-
phone subscribers, a total of 63,689 telephones, and 271 telex subscribers.

3.2.3.2 The Fifth Telecommunications Development Program (1974-1979)

The Fifth Telecommunications Development Program (FTDP) was originally
planned to be implemented during the 1974-79 five-year period. The actual
implementation of the program, however, began in 1975 and lasted until 1984.
During this period Ethiopia experienced major political and economic difficulties.
Widespread internal conflict and foreign aggression had already exacerbated the
country's shortage of such critical development inputs as construction materials
and foreign exchange. On the international scene, the late 1970s and early 1980s
was a period in which the price of both oil and manufactured goods was rising
rapidly. The value of the Japanese yen was also rising, making Japanese equip-
ment harder for the ETA to afford.

Although the total planned capital outlay for the Fifth Program was close to
U.S.$62 million, the actual expenditure was over U.S.$72 million. Urban
exchanges alone required 52 percent more than the planned outlay.

The achievements of the FTDP can be summarized as follows:

• Ten new automatic exchanges with a total line capacity of 32,200 were
installed.

• The capacity of existing exchanges in eighteen towns (including the capital
city) was raised by a total of 22,000 lines.

• Subscriber trunk dialing service was introduced into six towns.
• A total route length of 1,917 kilometers of microwave radio relay system,

linking a number of regional capitals to Addis Ababa, was established.
• A satellite earth station and an automatic telex exchange were put into ser-

vice to cater to international routes. By June 1985 Ethiopia had direct satel-
lite links with a total of thirteen cities in Africa, Asia, Europe, and the
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United States; and direct microwave links were established with Djibouti,
Kenya, and Tanzania.

Financing the Fifth Development Program. The FTDP required about U.S.$38.6
million in foreign exchange and U.S.S21.8 million in local currency. The foreign
exchange was mainly raised through external borrowing from the International
Development Association (IDA), which extended a soft loan amounting to
U.S.$34 million. The rest was provided by internal resources.

Ethiopia's previous development programs had been financed by the ETA's
own funds, as well as by loans from the IBRD and, to a lesser extent, SIDA.

3.2.3.3 The Sixth Telecommunications Development Program (1984-1991)

The Sixth Telecommunications Development Program (SXTDP), which was orig-
inally planned for 1984—88, was extended to 1993 for a number of reasons, the
most important being inadequate implementation capacity, shortage of construc-
tion materials and foreign exchange, and delays in the mobilization of funds from
donors. The SXTDP differed significantly from the FTDP in the amount of capital
expenditure planned, in the targets it set out to achieve, and in the level of technol-
ogy employed.

The total investment of the SXTDP amounted to U.S.$150 million, 150 percent
higher than that of the FTDP. Of the total expenditure of U.S.$150 million,
imports of equipment and machinery (switching, network, transmission, and aux-
iliary equipment) and vehicles and supporting materials accounted for 65 percent.

The SXTDP set out to raise the country's telephone exchange capacity from
123,900 at the beginning of 1984 to 195,000 lines in 1988. The actual figure for
the target year was 125,665—35.6 percent short of the goal. Similarly, subscrip-
tions were expected to grow at an average annual rate of 12 percent, from 89,544
in June 1984 to 140,000 direct exchange lines (DELs) in June 1988. However, the
actual number of subscribers in 1988 was 24.3 percent below target.

Given the overall weakness in Ethiopia's economic performance in the second
half of the 1980s and the ETA's inability to attract adequate funds in time, the
actual achievements of the SXDTP can be rated as satisfactory. Other achieve-
ments of the SXDTP included the following:

• Subscriber trunk dialing facilities were extended to twenty-seven towns—an
increase of 69 percent on the figure at the beginning of the program.

• Rural telecommunications penetration was raised by opening an additional
150 public call offices.

• International direct dialing was introduced in some exchange areas.
• The second satellite earth station (standard A) working with the Indian

Ocean satellite space segment was established in 1986.

Financing the Sixth Development Program. The SXTDP was financed partly by
the ETA's own funds and partly by external credit. The ETA's own funds covered
all of the local expenditures, amounting to U.S.$48.4 million. The foreign
exchange component of the total investment—amounting to U.S.$102 million—
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was acquired from four external sources. The main sources were the IDA, which
contributed U.S.$40 million, the African Development Bank (ADB) and the Gov-
ernment of Italy, which each extended a loan of U.S.$25 million, and the Govern-
ment of Sweden, which had a share of U.S.$12 million.

3.2.3.4 The Seventh Telecommunications Development Program (1992-1997)

In line with the ETA's long-standing practice of guiding its development activities
via five-year development programs, the Seventh Telecommunications Develop-
ment Program (STOP) received the government's approval for implementation in
the early 1990s. Originally planned for implementation between 1990 and 1994, the
STOP was rescheduled for implementation during the period 1992-93 to 1996-97.
Implementation actually began in 1993. Its major objectives were the following:

• To extend basic telecommunications services to as many rural communities
as possible.

• To provide telephone connections to as many urban customers as would
help narrow the existing demand/supply gap.

• To improve the quality of service by upgrading as many switching offices as
was economically viable from manual to automatic operation and maintain-
ing the fault rate at a realistic minimum.

• To improve the international telecommunications service by increasing
direct links to additional countries in keeping with Ethiopia's economic and
cultural ties.

To accomplish these objectives, the STOP outlined a number of strategies that
included the following steps:

• Expanding existing facilities and installing new ones.
• Reviewing the organizational structure with a view to adapting it to chang-

ing needs.
• Improving the quality of service through proper maintenance of plants and

proper circuit dimensioning.
• Establishing a centralized maintenance workshop to effectively undertake

the maintenance of the new generation of equipment and plants.
• Expanding and upgrading the Training Institute so that more extensive and

higher level training could be offered.

Under the STDP the total number of telephone stations in Ethiopia, including
public call offices and manual and automatic exchanges, was projected to increase
from 522 in 1992 to 672 in 1997—an increase of 150 new stations (see Table 3.2).
The number of stations with automatic exchanges alone was projected to rise from
35 in June 1992 to 58 in 1997. Total exchange capacity was to grow at an average
annual rate of 15 percent to reach 340,070 lines in 1997. Most of the projected
increase (158,592 lines) would be from automatic exchanges.

STDP: International Telephone Service. Using trend analysis, the STDP also
assumed that the number of telephone subscribers in Ethiopia would grow at the
rate of 12 percent per year. However, because the supply of telecommunications
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Table 3.2. Major Targets of the Seventh Telecommunications Development Program

Item

Telephone subscription
Automatic
Manual

Telephone

Exchange capacity
Automatic
Manual

Telephone stations

Automatic

Coin boxes

Telex subscription

1992-93

140,959
122,628

18,331

175,168

165,598
141,108
24,490

522

35

1,130

1,006

1996-97

248,512
233,080

15,432

309,018

340,070
299,700
40,370

672

58

2,273

1,605

Growth Rate (%)

12
14
-3

12

15
16
10

5

11

15

10

Source: ETA, Seventh Telecommunications Development Program (1992-93 to 1996-97), vol. 2.

facilities has historically been highly constrained by a number of factors, notably
the shortage of foreign exchange, projecting growth rates on the basis of historical
data is far from an accurate way of reflecting the dynamism of the market. The
size of Ethiopia's telephone subscriber waiting list is extremely high (standing in
the mid-1990s at 92 percent of total connected lines and growing at 14 percent per
year), and at the rate subscriptions were forecast to increase, about seven years
would be required just to clear the backlog. It would be a commendable achieve-
ment indeed if the STDP succeeded in maintaining the current gap between
expressed demand and main line connections.

In the mid-1990s, two standard A earth stations working with the Intelsat sys-
tem—a semi- and fully automatic gateway digital telephone exchange and a fully
automatic electronic telex exchange—provided international telephone and telex
services in Ethiopia. Both satellite and microwave circuits were used for interna-
tional links, the latter mode being limited to links with neighboring countries. In
1991, Ethiopia had direct satellite links with seventeen countries. Of these, only
one (Ivory Coast) was in Africa, seven were European Economic Community
member states, three were Middle Eastern countries, and six represented the rest
of the world. Over 75 percent of Ethiopia's satellite circuits in 1991 were with
France, Italy, Saudi Arabia, the United Kingdom, and the United States.

During the STDP, most of the investment allocated for international service
was expected to go toward increasing the number of circuits on existing links. The,
number of direct telephone circuits was expected to increase from 249 in 1992 to
349 by the end of the program. Direct telecommunications links with Sudan and
Somalia, based on microwave radio relay systems, were also planned. In addition,
Ethiopia accounted for two missing links on the Panaftel network that Ethiopia
and its two neighbors were expected to complete as part of the Panaftel Project.

STDP: Telex Subscription. With the expansion of microwave and UHF links,
additional Ethiopian towns were expected to be provided with telex service under
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the STDP. However, most of the growth in telex connections would result from
the addition of subscribers in cities and towns already having telex service. The
STDP envisaged a 10 percent annual growth in telex subscriptions.

Ethiopia's international telex service was also expected to show significant
growth as a result of the diversification of international links under the STDP.
Under the plan, the satellite link that carried the largest volume of international
telephone and telex traffic was to be increasingly augmented by microwave and
submarine cable links. Since 1991, Ethiopia has acquired circuits on the subma-
rine cable system that links Southeast Asia, the Middle East, and Western Europe
(popularly known as SEA-ME-WE). The average annual rate of growth of inter-
national telex traffic during the STDP was forecast at 9 percent.

The STDP also included other services such as facsimile and data communica-
tion, which although already introduced as public services had not been well
developed through the mid-1990s. In addition, mobile telephony, which is not yet
part of the services provided by the ETA, was being considered for introduction in
the near future. Facsimile service, which is officially provided by the ETA and
unofficially by a few private operators, was expected to be upgraded during the
STDP from the current speed standard of one A4-size page every three minutes to
one A4-size page per minute. Data communication, which is currently limited to
low- and medium-speed transmission on point-to-point leased circuits, was
expected to be expanded to include switched data services under the STDP. In the
early 1990s, Ethiopia's telex exchange was improved to accommodate data ser-
vices at 4,800 or 9,600 bits per second.

Financing the Seventh Telecommunications Development Program. In the early
1990s, the ETA estimated that implementation of the STDP would require a total
investment of about U.S.$250 million, of which U.S.$170 million would be in
foreign exchange. According to the financing plan laid out in the program docu-
ment, the foreign exchange component of the investment was expected to come
from external lending agencies. Since preceding development programs had been
financed through external loans, the ETA was optimistic about the possibility of
employing a similar mode of financing for the STDP.

The remaining U.S.$80 million, which will be required in local currency, was
expected to be drawn from internal resources—for the most part from the ETA's
own funds. As laid out in the program's financing plan, the ETA is capable of gen-
erating adequate funds from its net earnings and depreciation funds to cover the
capital expenditures required in local currency. Components of capital expendi-
ture in local currency include local purchases, civil works, labor, and other
expenses that do not call for importation of goods and services.

The STDP was expected to attract adequate funds from external sources. How-
ever, despite the ETA's efforts to secure loans with favorable terms and condi-
tions, in 1994 it managed to obtain only U.S.$64 million from the African Devel-
opment Bank. There were indications, however, that the other financing
institutions involved in past programs, such as IDA, might also once again assist
in financing the STDP.
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3.3 Current Status of Telecommunications in Ethiopia

3.3.1 Services

Major telecommunications services offered by the ETA include telephone, tele-
graph, telex, and facsimile. Ethiopia's telephone service is by far the most impor-
tant telecommunications sector service in terms of revenue generation and cover-
age (see Table 3.3). In 1991, local, long distance, and international telephone
services had a combined share of 90 percent of the country's total telecommunica-
tions gross revenue. Telegraph and telex together accounted for a mere 7 percent
of the 1991 revenue. Other services including facsimile had a negligible share of
revenue in the early 1990s.

Ethiopia's local, long distance, and international telephone traffic grew at an
average annual rate of 10 percent, 9 percent, and 25 percent, respectively, after
1980 (see Table 3.4). Local and long distance telephone services, although more
mature than the international services, have more potential for growth, as the huge
unsatisfied demand for these services indicates. With the installation of the first
satellite earth station in 1979, the importance of the international service grew.
Today, it is the fastest growing service, with two earth stations, microwave links,
and a submarine cable used for international services.

In the 1990s, the telegraph service, which in the remote past was the only mode
of message communication, was no longer a growing industry. While inland tele-
graph traffic increased at an average annual rate of 10 percent between 1980 and
1987 (followed by a downward slide of 4.6 percent per year between 1987 and
1991), outgoing international telegraph traffic decreased, falling at an average
annual rate of 13.2 percent between 1980 and 1991. Ethiopia's telegraph service is
expected to become even less significant as the availability of improved tele-
phone, telex, and facsimile services grows.

Telex traffic used to be one of Ethiopia's fastest growing services until internal
conflict along the main trunk route linking the capital and the second largest city,
Asmara, disrupted services, including all economic and social activities. Between
1980 and 1986 inland and international (outgoing) telex traffic grew at an average
annual rate of 18.9 percent and 11.3 percent, respectively. Although both services
experienced cyclical patterns in the following years, 1991 was the worst year,
with inland and international telex traffic diving by 29.5 percent and 27.5 percent,
respectively, from the previous year, mainly as a result of the civil war that
engulfed half the country. In May 1991, after years of bloody battles, the former
government was forced out and a new interim government formed.

Facsimile service is in its infancy in the Ethiopian telecommunications net-
work. Introduced as a public service in 1988, it had attracted over 700 subscribers
by 1993, and this figure was increasing at a rapid rate. Although it is too early for
a clear growth pattern to have emerged, facsimile service is expected to be an area
of rapid growth.

Another recent addition to services provided by the ETA is data communication.
With a handful of subscribers served with leased circuits and generating limited data
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Table 3.3. Revenue and Expenses by Types of Services (in millions of Birr)

Item

Revenue
Urban telephone
Intenirban and international telephone
Telegraph and telex
Others

Expenses*
Urban telephone
Interurban and international telephone
Telegraph and telex
Others

Net profit

1985

105
44
43
14
3.5

84
15.4
11.5
5.5

51

21

1987

119
52
48
15
3.5

97
19.4
12
5.6

60

22

1989

127
53
52
19
2.9

111
24
15.4
5.4

67

16

1990

152
62
70
17
2.6

130
30.3
16.9
6.2

77

22

1991

187
71
97
14
5.2

146
30.5
16.6
6.8

92

41

1992

192
72
10
10
3

148
28
16.7
6.4

97

44

1993

215
83

155
12
3.7

204
34.6
19.1
6.9

144

50

Annual Growth
Rate (%)

10
8.3

14.5
0
6.8

9.7
12.1
6.3
3.6

10.3

12

Sources: ETA, Statistical Bulletins (1989-93); ETA, 40lh Annual Report (1991 -92).

•Includes profit tax.

The 1992 and 1993 figures do not include those of Eritrea and hence arc not included in the growth rate calculations.



Table 3.4. Telephone, Telegraph, and Telex Traffic

Average Annual Traffic

Item

Telephone traffic
Local (mn)
Long distance (TH)
International (mn min.)

Telegraph traffic
Inland (TH)

International
(outgoing mn)

Telex traffic
Inland (mn)

International (TH min.)

1953

10
190
—

125

77

—

563

1980

194
3,428

0.8

158

47

329

1,057

1985

295
4,318

2,1

252

17

730

1,121

1989

312
4,644

4.7

269

16

1,097

1,020

1990

362
4,364

4.3

291

14

1,114

800

1991

396
4,427

8.9

257

13

860

670

1992*

424
3,000

10.!

140

7

340

570

1993*

47,110
37,009

10.925

1,502

5-13.2

3,409

3

Sources: ETA, Vllth Development Program, vol. 2; ETA, Annual Statislical Bulletin (1992-93).

Key: mn = million calls; min = minutes; TH = thousand.

* Figures do not include those of Eriterea; as a result, some of the figures show sharp falls.

a*01
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traffic, public data networks are just beginning to be important. Since its introduc-
tion in 1987, only low- and medium-speed data transmission service based on
point-to-point leased circuits has been provided in Ethiopia. Switched data network
service is expected to be provided in the near future as the demand for connections
to such service has increased rapidly—20 percent per year in the mid-1990s.

3.3.2 Network

The Ethiopian telecommunications network consists of an integrated system of
cables, manual and automatic exchanges, VHF/UHF and microwave radio relay
systems, satellite earth stations, and customer premises equipment.

3.3.2.1 Telephone Density

The total number of DELs in Ethiopia in 1993 was 132,000, resulting in a density
of 0.25 DELs per 100 inhabitants (see Table 3.5). In the same year the total number
of telephone apparatuses was 160,000, equivalent to a density of 0.31 telephones
per 100 inhabitants—a very low penetration rate even by African standards. In
1987, the average density of DELs for Africa was 0.76 per 100 inhabitants.

Of Ethiopia's total 1993 DELs, 89,752, or 68 percent, were in Addis Ababa,
and 3,785, or 2.9 percent, were located in Diredawa, the second largest city. These
two cities together accounted for only 4.5 percent of the country's population and
36 percent of the urban population.

In 1993, there were only 475 public telephone stations in Ethiopia—or one tele-
phone station for every 2,341 square kilometers of land surface and over 90,000
rural inhabitants. Because of the nonuniform distribution of these stations, how-
ever, there are areas of Ethiopia where one telephone station must cover an area
greater than 7,800 square kilometers.

The growth of exchange capacity in Ethiopia is far below the growth of
demand for telephone services. In 1993, there were 141,000 registered waiting
subscribers—the equivalent of 107 percent of the total connected lines. At the
planned connection rate of about 21,000 DELs per year, it would require about
seven years just to clear the backlog of registered telephone demand.

3.3.2.2 Switching Capacity

Exchanges used in Ethiopia's telecommunications network can be categorized into
three types: manual, electromechanical, and electronic (digital). In 1993, of the
country's total exchange capacity of 169,000 lines, 16 percent were manual, 46 per-
cent were electromechanical, and 38 percent were digital. The first digital
exchanges were installed during the Sixth Telecommunications Development Pro-
gram.

3.3.2.3 Transmission Facilities

The Ethiopian telecommunications network uses a combination of traditional and
modem transmission media. Most of the 506 cities and towns with telephone
services are interconnected with open wire lines, as are all links carrying light
traffic between small- to medium-sized towns. The backbone of Ethiopia's long



Table 3.5. Telecommunications Trends: Selected Indicators of Growth

Item

Telephone subscription*

Apparatus*

Exchange capacity*

Telex subscribers

Tel. stations

Waiting subscribers!

Fax subscribers

Staff/ 1,000 DEL

Fault/DEL

DEL/1 00 population

1953 1980

4 64

5 86

— 80

— 416

65 398

— —

— —

— 71

— —

— 0.17

1985

96

119

124

670

476

—

—

56

—

0.22

1989

116

146

162

920

494

91

111

50

1.5

0.23

1990

125

156

171

971

506

109

233

48

1.4

0.25

1991

133

164

176

1,003

512

123

247

45

1.3

0.26

1992

127

154

164

880

466

22

506

43

1.3

0.25

1993

132

160

169

912

475

141

745

40

1.3

0.25

Rate (%)

10

10

7

8

6

16

49

—

—

—

Source: ETA, Annual Statistical-Bulletins (1990-93).

"In thousands.
tThe 1992 and 1993 figures do not include those of Eritrea, hence the sharp drop in 1992.

ff*
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distance transmission system is the 960-channel microwave radio relay system.
Secondary routes, far from open wire lines, are served by VHP and UHF systems.

3.3.2.4 Quality of Service

Faulty equipment, inadequate capacity (resulting in congestion in automatic
exchanges and canceling of booked calls in manually switched public offices),
and operational inefficiency affect the quality of Ethiopia's telecommunications
service. With respect to other African countries, the ETA's network had 1.53 faults
per DEL in 1986 according to the ITU, which was lower than the fault rate in nine
other African countries. However, this was not necessarily an acceptable fault rate
even for a developing country: in 1986, more than ten sub-Saharan African coun-
tries had fault rates per DEL of 1.0 or less. In 1993, the ETA reported a fault rate
of 1.3 per DEL.

3.3.2.5 Financial Performance

The 1980s was a period of financial difficulty for many state-owned enterprises
(SOEs) in Ethiopia. Some SOEs in the manufacturing sector, for example,
reported losses for consecutive years, and others had rates of return below the pre-
vailing interest rate.

The ETA is one of the few SOEs that has registered a reasonable rate of return for
consecutive years since 1980. Table 3.6 shows the ETA's financial position since
1975. Its gross revenue grew from Birr 35 million in 1975 to Birr 187 million in
1991, an average growth rate of 11 percent per year. The increase in revenue derived
mainly from telephone services, which accounted for 90 percent of gross revenue in
1991. Expenses (excluding interest) increased from Birr 27 million to Birr 130 mil-
lion in the same period and grew at an average annual rate of 10 percent.

The ETA's average rate of return between 1975 and 1980 stayed at around 13
percent, a couple of percentage points higher than the prevailing interest rate.
With the introduction of a new tariff in 1980, the rate of return started to improve,
maintaining since 1983 an average annual rate of 20 percent. Table 3.6 also shows
two financial ratios that illustrate the ETA's ability to meet its currently maturing
debts and to potentially borrow additional funds on a long-term basis.

The liquidity ratio, which had generally stayed over 2 since the mid-1970s, rose
sharply beginning in 1985 as a result of the buildup in inventories of investment
items at the beginning of the Sixth Telecommunications Development Program.

Since 1987, the ETA's asset coverage ratio has declined rapidly after reaching
highs of 4.2 and 3.4 in 1985 and 1986, respectively. This decline was not an indi-
cation of a long-term financial difficulty, however, but a natural by-product of
Ethiopia's development programs: the rise and fall of the asset coverage ratio fol-
lowing the sharp rise of one of the components of the ETA's assets and the phas-
ing out of a long-term debt are cyclical patterns observed around the beginning
and end of the development programs.

The ETA has steadily improved its bill collection performance. Collection of
sales as a percentage of the collectible amount rose from 72 in 1985 to 80 in 1988.
The rather high outstanding balance was mainly caused by bills not settled by
government organizations who complained of budgetary constraints.

The ETA is legally expected to contribute to government revenue in a number



Table 3.6. ETA's Financial Performance Indicators (in millions of Birr)

Description

Revenue

Expense* (without interest)

Net profit

Avg. net fixed asset

ROR on asset (3/4 x 100)

Current asset

Current liability

Current ratio (5/6)

Total asset

Long-term debt

Net-asset [7 - (6 + 8)]

Asset coverage ratio (9/8)

1975

35

27

8

72

11

39

12

3.2

122

29

81

2.8

1980

48

37

11

81

13

72

41

1.8

213

62

110

1.8

1985

!05

75

30

133

23

137

56

2.4

282

43

183

4.2

1989

127

95

32

166

19

174

54

3.2

462

186

222

1.2

1990

152

91

61

204

30

219

56

3.9

484

186

242

1.3

1991

187

130

57

229

25

211

66

3.2

567

193

163

1.4

1992

192

132

60

222

27

200

217

0.92

586

161

190

1.2

1993

215

150

65

225

29

190

236

0

477

133

239

1.8

Annual Growth
Rate (%)

11

10

13

7

—

11

11

10

13

8

—

Sources: ETA, Annual Reports (1990 and 1993) and Vllth Development Program.

•Expense includes profit tax.
The 1992 and 1993 revenue and expense figures do not include those of Eritrea.
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of ways. These include customs duty and municipal tax on imported goods,
income tax, sales tax, capital charge, and residual surplus. Of these, the ETA has
dutifully settled only customs duties, income tax, and sales tax. Customs duties
amounted to 24 percent until 1992 when it was lowered to 17 percent and income
tax to 50 percent of gross profit. Because of the controversy surrounding the gov-
ernment decree (Proclamation No. 163 of 1979 on Public Financial Operations)
on payment of capital charge and residual surplus, the ETA's customs and income
tax obligations have not yet been fully met. According to this proclamation, the
ETA (as well as all public enterprises and financial agencies) is expected to pay
the government an annual capital charge amounting to 5 percent of the state capi-
tal plus the general reserve fund. According to the Proclamation, residual surplus,
which amounted to 90 percent of the ETA's profit after income tax, was also
payable to the government annually.

Since 1992, a new public enterprises proclamation has been in place. Among
other things, this proclamation repealed the article on the payment of capital charge
and replaced the one regarding payment of residual surplus with payment of a state
dividend, the amount of which will be decided by the owner (the Government).

While the tug of war was going on between the government trying to enforce
the proclamation and the various public agencies trying to resist payment (of
residual surplus, in particular), the ETA consistently drew on these funds for its
investment requirements, based on government-approved plans. All in all, by the
mid-1990s, the ETA had paid to the Ethiopian government Birr 426 million in the
form of income tax and capital charge since the mid-1970s—nearly Birr 19 mil-
lion annually.

3.3.2.6 Tariff

A major tariff revision for telecommunications services in Ethiopia was made in
1980. This revision brought a new tariff into effect with the following specific
changes:

• Urban call charges were raised by 50 percent.
• Interurban call charges were raised by 15 to 20 percent (20 percent being

applied to the lower side of the range).
• Subscription and rental rates remained unchanged.
• International calls were to be based on international and bilateral agree-

ments.

In 1991, when the government introduced a new sales tax policy, the ETA
raised all its charges by 12 percent. The extra revenue from this new tariff, how-
ever, actually went to the government. In 1994 (fourteen years since the last tariff
revision), the government approved a new tariff structure. The tariff revision
focused on telephone subscription installation charges and rentals, domestic tele-
phone and telex calls, and international telephone and telex calls.

The 1994 tariff revision raised charges as follows:

• Urban call charges increased by 43 percent.
• International call charges increased by 75 percent.
• Subscription charges increased by 165 percent.
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Table 3.7. Training by Types of Studies

Training Category

Technician
Traffic
Administration
Total

1954

163
78

—
241

1970

82
113
59

254

1980

95
102

16
254

1985

65
232
43

440

1988

283
430
291

1,004

1989

325
208
447

980

1990

256
272
409
937

1991

222
8

615
845

Source: ETA, Statistical Bulletins.

Operator-assisted interurban call charges, however, remained unchanged.

3.5.2.7 Staff Training

At the time the Imperial Board of Telecommunications of Ethiopia (IBTE) was
established it had 642 employees, of whom 96 were expatriates, including the
general manager and the high-level trained manpower engaged in administrative,
financial, and technical activities. By 1974, however, after years of effort by the
ETA and the government, all of the 5,620 employees on the IBTE's payroll were
Ethiopian nationals.

In addition to the higher institutions of learning Ethiopia has developed over
the years, the Telecommunication Training Institute has played an important role
in the development of the country's telecommunications human resources. The
Training Institute, whose activities are broadly divided into preservice and in-ser-
vice training programs, trained 5,620 staff persons between 1954 and 1991, of
which 3,262 were in the technical, 1,930 in the traffic, and 528 in the administra-
tive and financial areas (see Table 3.7). Foreign nationals sponsored by their
respective employers also attend the regular technician courses offered by the
Training Institute.

At the national level, Ethiopia's technological backwardness is partly mani-
fested in a general shortage of trained manpower. The telecommunications sub-
sector may be one of the exceptions, however, in that it has developed adequate
institutional capacity to produce the trained manpower required to install, operate,
and maintain the system.

3.4 The Future of Telecommunications in Ethiopia

3.4.1 The Policy Environment: Nationalization and Centralization

Although telecommunications in Ethiopia has been state owned since its inception,
state ownership of important manufacturing industries, banks, insurance compa-
nies, and many other firms became a priority item following the military's seizure
of state power in 1974. Between January 1 and February 3, 1975, alone, all
Ethiopian banks, thirteen insurance companies, and seventy-two of the country's
largest industrial enterprises were nationalized by government decrees. Since then,
only the government has been involved in major investments in the agricultural,
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industrial, and service sectors. The private sector dominated only small-scale peas-
ant agriculture, small-scale and cottage industries, retail trade, and road transport
operations.

State control of economic activities intensified during the following decade and
culminated in the launching of a Ten-Year Perspective Plan (TYPP) for the period
1984-85 to 1993-94. The TYPP, which had "Expanding and Strengthening
Socialist Production Relations" as one of its major objectives, was to serve as the
leading economic policy document in the years that followed. According to this
document, all major investments in all sectors were to be the responsibility of the
state, and an increasing share of the country's wholesale and retail trade was to be
handled by the state trading organizations.

The total investment envisaged in the TYPP was about U.S.$15 billion, of
which agriculture's share was 23 percent. The share of the manufacturing indus-
tries and transport and communications was 14 percent each, and telecommunica-
tions claimed its fair share of 1.2 percent of total planned investment. The lion's
share of the TYPP investment went to the state sector, which accounted for over
90 percent of the total investment.

The TYPP, among other things, highlighted the government's intention to lay
the foundation for Ethiopia's electrical and electronics industry. Among the 216
industrial projects planned for implementation during the plan period, five were
related to the manufacture of electrical and electronic goods. Radio and television
and electric motor and electric bulb factories, among others, were to be estab-
lished during the plan period.

The other important feature of the TYPP was its strong advocacy for the build-
ing of a science and technology capability in Ethiopia. About U.S.$0.6 billion—
3.7 percent of total national investment—was allocated in the TYPP for the devel-
opment of this capability. Policy and institutional measures were also laid down
toward the realization of this objective.

In hindsight, it is now clear that the TYPP was too optimistic. During the first
seven years of the TYPP's existence (1984-90), only U.S.$4.5 billion worth of
investment out of a total projected gross investment of U.S.$10.5 billion was actu-
ally carried out—an implementation rate of only 43 percent. Almost all projects
suffered shortages of foreign exchange and other capital inputs.

In those first seven years, the TYPP experienced very weak economic perfor-
mance due essentially to recurrent drought, war, and inappropriate policy. How-
ever, although the poor economic performance during this period was reflected in
all sectors of the economy, including telecommunications, the investment perfor-
mance of the telecommunications sector was far better than the rest of the econ-
omy, with 82 percent of the projected investment of the TYPP actually realized.

3.4.2 Economic Reform

The first major economic reform after the TYPP was the new Economic Reform
Program announced by the then ruling party in March 1991. The major elements
of this economic reform were the following:
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• The promotion of a mixed economy.
• The creation of an appropriate atmosphere for the market mechanism to

guide economic decisions.
• Active encouragement of the private sector through a series of new incen-

tives.
• Reorientation of public-sector management toward competitiveness and

profitability.
• Formation of cooperatives on a strictly voluntary basis.
• Greater decentralization of economic decision making.

The most distinct feature of the new economic policy was its intention to move
to a market-oriented economy, expanding the role of the private sector and
streamlining state-owned enterprises to make them profitable. The implications of
these objectives on agriculture, industry, and the service sector were far-reaching.
For example, large-scale private commercial farming, which had been totally
nonexistent prior to the new economic policy, was expected to attract a large num-
ber of investors. Typical incentives offered to investors included exemptions from
customs duties and income tax for up to five years.

The new investment code opened up a large number of activities for private
entrepreneurs. With the exception of the defense industry, postal and telecommu-
nications services, air, rail and large-scale shipping transport, as well as radio and
television broadcasting services, all other sectors were, in principle, now open for
private investment.1

Before the Economic Reform Program could be fully implemented, however,
the government was overthrown by the Ethiopian Peoples Revolutionary Democ-
ratic Front (EPRDF) in May 1991, which shortly afterward formed the Transi-
tional Government of Ethiopia (TGE). The new economic policy announced by
the TGE in December 1991 represented Ethiopia's move toward institutional and
policy reform at the national level.

The new economic policy comprises the following general provisions:

1. The state sector will be limited to economic activities that are instrumental
in the overall economic and social development of the country and to those
areas that, for various reasons, do not attract private capital. More specifi-
cally, the state develops the country's economic and social infrastructure,
human resources, and research institutions; safeguards the well-being of
society through price stabilization mechanisms; and creates an enabling
environment for the people, in general, and the private sector, in particular,
for their wider participation in development.

2. The private sector will be encouraged to engage in diverse economic activi-
ties without limitations on the amount of capital to be employed.

3. All laws and policies, including investment, tax, and labor laws, as well as
monetary, credit, and interest policies, will be revised to the extent that they
facilitate the implementation of the new economic policy.

In addition to these general provisions, the new policy stated the following with
respect to communications: "Since telecommunications and postal service are
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essential public services, these services will remain under state ownership. How-
ever, the possibility of private sector participation will be explored and appropri-
ate policies and regulations will be issued to that effect." According to the new
economic policy, the role of Ethiopia's private sector in the telecommunications
sector was to be defined later. But it can be surmised that Ethiopia's basic
telecommunications services are unlikely to be open in the future for private-sec-
tor competition.

3.4.3 Liberalization of Telecommunications Services

Since the beginning of 1991, the ETA has relaxed some aspects of its long-held
monopoly position. For the first time in its history, the ETA issued a policy that
allows subscribers to operate their own facsimile equipment on the ETA's net-
work. This policy further stipulated that the private sector could import facsimile
machines that meet the ETA's specifications and distribute them to subscribers.

This move was the beginning of a new liberal policy toward private-sector par-
ticipation in the provision of Ethiopia's telecommunications services. Although
the facsimile terminal equipment was the only telecommunications facility open
to private ownership and distribution in the mid-1990s, telephone equipment,
teleprinters, data modems, PABXs, and the like were also possible candidates for
the liberalization policy.2

In 1990, the ETA was encouraged by the government's announcement of a new
economic reform program that provided for increased participation by the private
sector in many areas of the economy. Historically, the growth of Ethiopia's
telecommunications services has been seriously hampered by the shortage of
facilities, from customer terminal equipment to exchange capacity. The emerging
trend of encouraging private participation in the provision of terminal facilities
will therefore undoubtedly ease some of the burden carried by the ETA.

In order to increase the significance of the liberalization policy, the ETA will
first have to allow wider private participation to cover at least the telephone appa-
ratus and teleprinters. Second, private participation will have to be extended to
cover the provision of certain telecommunications services on value-added net-
works (VANs). The areas of data communication and information may also be
included in the list of services for private-sector participation.

Internet services, for example, is one area in which the government is consider-
ing opening to private participation in an effort to advance Internet connectivity. As
one step in this direction, Ethiopia hosted the first meeting of the African Technical
Advisory Committee (ATAC) of the African Information Society Initiative (AISI)
in 1997. The committee comprised experts whose mandate is to advise the imple-
mentation of new policies and new initiatives such as Internet development.

3.5 Conclusion

Telecommunications in Ethiopia is almost as old as the technology of electrical
communication itself. Ethiopia adopted telephone technology fairly quickly, and
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in the early days of its telecommunications development it was not very far
behind the rest of the world. The first long distance telephone line in the world
was installed between Boston and New York in 1885; it was only nine years later
that Ethiopia's long distance telephone line between Addis Ababa and Harar
(spanning almost 480 kilometers) became operational.

The development of Ethiopia's telecommunications should be assessed primar-
ily in relation to the overall economic and social development of the country. The
political environment, national development policies, and socioeconomic order
have influenced the growth of the telecommunications sector. Despite the
resource arid policy constraints that the telecommunications sector has endured in
the past, there has been progress. Ethiopia has a relatively efficient telecommuni-
cations services sector, affordable to several thousand citizens, and a telecommu-
nications administration run by an adequately trained, all-Ethiopian staff.

Still, the telecommunications sector is characterized by very low telephone
accessibility and penetration rates—even by African standards. The number of
registered waiting subscribers reached 87 percent of the total actual number of
connected subscribers in 1990, and in early 1995, the figure was still climbing.
While the rural service suffers from a shortage of physical facilities, which is
characteristic of the network as a whole, the low financial returns in rural areas is
an additional obstacle to extending service throughout the country.

From the analysis of this chapter, it is clear that the most critical issue facing
Ethiopia's telecommunications today is the huge gap between the demand for the
most basic telecommunications service and the existing capacity. Other problems
of increasing importance include quality of service and the demand for new ser-
vices. The provision of efficient, adequate, and reliable telecommunications ser-
vices requires the availability of adequate resources—financial, human, and mate-
rial. But the most serious resource shortage is finance, particularly foreign
exchange. This constraint stems from Ethiopia's inability to expand its export
base and, in reference to telecommunications, from the absence of a domestic
capability for manufacturing telecommunications equipment.

Overcoming the constraints described in this chapter is a prerequisite for mod-
ernizing Ethiopia's telecommunications network and extending services to the rural
areas. This will be a protracted process, calling for a short-term measure for remov-
ing immediate hurdles and a long-term plan that takes into account the need for a
sustainable development of local telecommunications manufacturing capabilities.

3.5.1 Future Demand for Telecommunications Services

Even before the Ethiopian government's economic reform of the early 1990s, the
growth in demand for both traditional and new telecommunications services was
extraordinary. But the increasing number of waiting subscribers is only one indi-
cator of the magnitude of the demand for that basic communications facility—the
telephone. 'The opening up of Ethiopia's economy through increased private-sec-
tor participation in all areas, and in the service sector in particular, will, undoubt-
edly, bring about more dramatic changes in the magnitude and structure of
demand for telecommunications services.
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In addition to basic telephone service, significant increases in the demand for
data communication and information services, as well as for telecommunications
services for entertainment (such as cable TV), are expected in the short to medium
term. Moreover, the ETA has been approached by some customers requesting new
services such as packet-switched data communication, faster facsimile, and
mobile telephone. Demands from the public are not limited to the provision of
new services by the ETA itself, however, but also include requests for relaxation
of the ETA's monopoly right in such areas as importation of customer premises
equipment.

In summary, the vitality of Ethiopia's telecommunications sector will depend
on the effectiveness and clarity of the government's economic policy in general
and its telecommunications policy in particular, as well as on the responses of the
private sector and all other parties concerned with the development of the coun-
try's telecommunications.

3.5.2 Future Telecommunications Policy

3.5.2.1 The Role of the Private Sector in Services and Manufacturing

In 1996, the government's policy maintained that telecommunications is a public
utility that should remain under state ownership, with the provision that some
aspects of the service may be opened to private participation in the future. Whole-
sale privatization or some similar measure may not serve the country's long-term
interests, however. On the one hand, there is the need for an adequate, reliable, and
modern telecommunications network and, on the other, the ever-nagging aspiration
to develop the capability to manufacture telecommunications equipment locally.
The policy that should evolve must ensure, for the short term, the influx of private
capital needed to compensate for the shortfall in public investment for the improve-
ment and expansion of telecommunications services and, for the long term, the
development of a telecommunications equipment manufacturing capability.

The role of the private sector in the provision of Ethiopia's telecommunications
services must be clearly defined. Private-sector participation may be limited in the
beginning to the terminal equipment market and value-added networks and then
gradually move to areas currently known as basic telecommunications services.
Such a move might be seen as an infringement of the ETA's long-cherished
monopoly right and as a loss of an important revenue source for the government.
But at the same time it should come as a relief to the ETA to be spared the mas-
sive burden of being the sole satisfier of customer demand—a responsibility the
ETA alone can never hope to fulfill in the near future. With respect to government
revenue, the potential tax revenue from the private sector should be more than
able to offset the loss of revenue that will result when the private sector takes over
some of the ETA's line of activity.

The new government economic policy of the early 1990s provided for wider
private-sector participation in the manufacturing sector. Only heavy engineering
and metal industries, as well as plants producing basic drugs, fertilizers, and
chemicals, are singled out for state ownership. From this, it appears that electron-
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ics industries in general and telecommunications equipment manufacturing in par-
ticular are now open to the private sector. Even so, the new economic policy is
only a broad guideline that should be translated into concrete laws and regulations
to be meaningful for the private sector.

To develop Ethiopia's electronics industry, which should start almost from
scratch, a policy of active promotion should be employed. Modern telecommuni-
cations equipment manufacturing is knowledge-intensive, and as such it requires
the close collaboration of foreign investors who can bring in both technology and
capital. This will require an appropriate incentive mechanism for attracting for-
eign investors.

3.5.2.1 Restructuring the ETA

Regardless of whether the private sector's entry into the telecommunications sec-
tor is instituted or not, the ETA will remain the most important carrier in
Ethiopia's telecommunications industry. Serious thought should therefore be
given to the periodical review of the organizational structure of the ETA with a
view to meeting the challenges of the future.

If the private sector is to have an increasingly significant role both as a provider
of telecommunications services and as a supplier of equipment, the role of the
ETA must be redefined. The ETA's current regulatory function combined with its
role as a provider of telecommunications services can only be acceptable in a
monopoly situation. Given the government's intended liberalization policy, a new
structure that separates regulatory powers from commercial roles will therefore be
necessary.

Once the roles of the ETA vis-a-vis the telecommunications industry as a whole
are defined, the other crucial aspect to be considered is management of the ETA
itself. During the first two decades of its existence, the ETA enjoyed a certain
degree of autonomy: its board of directors determined its annual capital expendi-
tures, appointed the general manager, and so forth. However, following the
nationalization drive of the previous government, the management autonomy of
the ETA, along with all other SOEs, had been drastically curtailed. It took a new
enterprise law issued in 1992 to pave the way for hundreds of SOEs to be run on
commercial principles.

Future restructuring of the ETA would restore the level of management auton-
omy that prevailed in its early years. Finally, the tariff issue is another important
element related to the question of the ETA's autonomy: setting tariffs may remain
the responsibility of the government, but an efficient tariff revision mechanism
should be established nonetheless.

Notes

1. However, the code stated, "Investments in the provision of electric light and power,
processing of tobacco, banking and insurance, and the supply of potable water activities
shall require the prior authorization of the Council of Ministers."

2. In 1995, further liberalization of the CPE (customer premises equipment) market was
decided upon.
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4
Kenya: Facing the Challenges

of an Open Economy

MICHAEL TYLER, JANICE HUGHES, AND HELENA RENFREW

This chapter provides an overview of telecommunications in Kenya and discusses
the major policy issues facing this sector in the 1990s in the wider context of the
challenges of development strategy as a whole. It also considers aspects of
Kenya's telecommunications experience that may be of special interest to other
countries pursuing or considering market-oriented strategies for a national econ-
omy similar to Kenya's. Finally, it reviews research conducted in Kenya over the
last decade on the economic role of telecommunications and the benefits of
investment in telecommunications infrastructure.

The challenges faced by the makers of telecommunications policy in Kenya are
exceptionally demanding. To meet economic needs, it will be necessary to expand
the network, enhance service quality and features, and upgrade operational effi-
ciency and productivity. Kenya has a rapidly expanding economy, but it also has
one of the world's highest population growth rates—by the year 2000 its popula-
tion is expected to reach 38 million. Kenya will also need to invigorate agriculture
and enhance the lives of those in its rural areas to stem the tide of migration into
the towns. Five million new jobs will be needed in the urban areas if the country
is to avoid massive unemployment and social unrest.

Kenya's government has responded to these challenges with a market-oriented
economic policy that emphasizes openness to the world economy and export-led
growth. This policy necessitates a more universal and reliable telecommunications
network man would be needed had Kenya attempted a predominantly inward-
looking, centrally directed economic strategy similar to those attempted by some
other African countries.

As in other countries that rely to a high degree on exports for both job creation
and foreign exchange, economic policy in Kenya must ensure that the export sector
is fully competitive in the global marketplace. As this chapter will show, the mere
availability of a commodity for export (or of a tourist attraction to draw in visitors)
is less and less a sufficient condition for economic success. Quality, productivity,
effective marketing and distribution in global markets, superior customer service,
and speedy and appropriate responses to changing market conditions are all essen-
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tial. An efficient and reliable telecommunications infrastructure is essential to
achieve these goals.

Moreover, successful export economies need the participation of global corpo-
rate leaders to set the pace for quality, technology, productivity, and innovation by
implementing global "best practices." Their direct investment, though useful, is
not as indispensable as their broader role as innovators, pace setters, and conduits
for the transfer of technology and best practices. In Kenya, these global compa-
nies directly and indirectly support hundreds of smaller companies and tens of
thousands of employees. The operating methods of such global companies require
extensive use of both voice and data telecommunications, domestically as well as
internationally. Experience shows that global companies will focus their manage-
ment efforts and their investments where adequate telecommunications (as well as
other preconditions for productive, effective operations) permit them to remain
globally competitive.

The history of economic development from the 1970s to the 1990s, especially
the spectacular success of export-led growth in certain newly industrialized coun-
tries in Asia such as South Korea and Thailand, and the equally spectacular failure
of many national economies in Africa and Asia under nationalization and central
planning, makes the Kenyan case of wide interest and significance for those con-
cerned with development strategy. The economic role of the telecommunications
sector in Kenya has been the subject of significant economic and business
research. Based on that research and on a series of field interviews, we have
drawn several conclusions:

• Expanding the scope and enhancing the quality of the telecommunications
services offered to rural and urban businesses yields economic benefits far
in excess of the costs incurred.

• Despite major expansion of the public network during the 1980s and early
1990s, there are still unserved or underserved user requirements of major
economic significance.

• There are large direct and indirect benefits in foreign exchange earnings to
be derived from improving telecommunications services; these benefits are
particularly valuable to a country like Kenya with an economy strongly
linked to international trade.

• The substantial net in-payments of hard currency accruing to Kenya from
telecommunications carriers in other countries through the international
settlements process could be used as collateral for the financing of major
investments in telecommunications. This approach could help sustain the
high rate of telecommunications sector investment that is clearly
required—a rate that might otherwise be difficult to sustain because of the
financial state of the Kenya Post and Telecommunications Corporation
(KP&TC).

This chapter reviews the efforts that have been made in Kenya to understand
and meet the telecommunications needs of economic development. It draws con-
clusions about the challenges that must be overcome if the telecommunications
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sector is to play its essential role in supporting and enabling continued economic
growth—especially the continued growth of exports. It also offers some ideas
regarding the future of the telecommunications sector in Kenya.

4.1 Telecommunications in Kenya: Historical Evolution

4.1.1 Development of the Public Telecommunications Network

Kenya's earliest telecommunications connections to the outside world were the
submarine cables linking Zanzibar, Mombasa, and Dar es Salaam laid by the East-
ern & South African Telegraph Company in 1888. Internally, the construction of a
telegraph network began with a 200-mile coastal line linking the port city of
Mombasa with Lamu. Extension into the interior of the country began in 1896 in
conjunction with the building of the railway system, forming a dual backbone for
Kenya's communications infrastructure. The extension of the telegraph line even
overtook railway construction, reaching Nairobi in 1898 and Kampala and
Entebbe in Uganda in 1900. Telephone service soon followed. In 1908, the public
telephone network began service in Nairobi, the capital, and in Mombasa. In
Nairobi that year, eighteen telephone subscribers were connected.

The subsequent history of Kenya's network was one of gradual but sustained
expansion. By 1980, there were 73,932 direct exchange lines (DELs) in use in the
public telephone network; just over 84 percent were connected to automatic
switching equipment and 75 percent had direct long distance dialing (STD or sub-
scriber trunk dialing) capability. There were 1,228 telex lines in use and 50 leased
data transmission circuits in use. The network of 1980 represented a solid founda-
tion for future expansion even though it had significant shortcomings: 33 percent
of long distance call attempts failed due to congestion, and at any given time 15
percent of exchange lines were not in working order (KP&TC Annual Reports;
Tyler and Jonscher 1982).

In the 1980s, growth of Kenya's network occurred on a larger scale. The Kenya
Post and Telecommunications Corporation undertook three telecommunications
development programs: the First Program ran from 1979 to 1983; the Second Pro-
gram began in 1984 and was completed in 1988; and World Bank funding for the
Third Program was negotiated in 1985-86, with disbursements beginning in 1987
and completion achieved in 1992.

The First Program called for the addition of 58,800 exchange lines of capacity,
a 60 percent increase over the system capacity available at the end of 1979. It also
called for the provision of public telephones in 200 previously unserved locations,
urban and rural. External funding was provided by the World Bank and bilateral
development assistance programs, notably those of Japan and the Netherlands.
Although the ambitious targets were by no means fully met, substantial growth
was achieved (e.g., the number of working DELs rose from 69,996 at the end of
1979 to 95,000 at the end of 1983).

The Second Program stressed the expansion of service in Kenya's rural areas,
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with the emphasis on "District Focus"—installation of new digital switches in
nine locations to ensure that all forty-one "District Headquarters" locations in
Kenya had automatic telephone service. This goal was achieved in 1988.

The Third Program largely continued the approach established by the first two
but included two significant innovations: extensive replacement of small manual
exchanges in rural areas with digital switching equipment and the introduction of
optical fiber transmission for the links (known as "junctions") connecting nearby
exchanges.

As Table 4.1 shows, the three programs succeeded in achieving rapid growth of
the network, especially since 1983. The network doubled from just under 96,000
working exchange lines at the end of 1983 to nearly 214,000 in 1993, a compound
annual growth rate of almost 8 percent.

The available data do not indicate improvement in service quality. In 1980,
congestion of the long distance network was a major problem: 33 percent of all
call attempts failed due to congestion (Tyler and Jonscher 1982). Based on inter-
views with KP&TC management, the overall call completion rate for long dis-
tance calls in 1991 was only 48.1 percent, suggesting (though not definitely con-
firming) that the degree of congestion remained similar to that of 1980.
Congestion of the long distance network and other service quality problems con-
tinued to be a major concern for many users (see Section 4.4).

Another problem area that became evident during the Third Program concerned
the financial management and financial condition of Kenya's public telecommuni-
cations organization and its management's relations with international (and certain
bilateral) lending and development assistance agencies. The issues involved are
discussed in Section 4.5.

4.1.2 Institutional Structure

The historical evolution of the institutional structure of Kenya's telecommunica-
tions has been shaped by political developments in East Africa as a whole. During
the 1920s and 1930s, the British colonial administrations in Kenya and Uganda,
and the British-administered League of Nations administration of Tanganyika,
became more and more closely linked. By 1933, the postal and telegraph services
of the three countries had been fully amalgamated with a single postmaster gen-
eral responsible for all three postal and telecommunications services. In varying
forms, the joint operation of posts and telecommunications for the three countries
continued until 1977, through independence and other major political changes,
such as the union of Tanganyika and Zanzibar to form Tanzania.

In the 1960s and early 1970s, it was widely believed that the advantages of a
large-scale common infrastructure and economic union would be reconciled with
national sovereignty through an East African Community (EAC) broadly analo-
gous to the European Community. By the late 1970s, however, the desire to main-
tain the East African Posts and Telecommunications Corporation (EAP&TC) as a
going concern was in direct contradiction with the political realities of the three
participating countries, which had divergent political orientations and development



Table 4.1. Expansion of the Public Telecommunications Network in Kenya

DELs in use

Percentage of DELs in use served
by automatic switching

Public telephones

Telex lines in use

Data modems'7

1978

65,344

86.2%

1,490°

1,017

—

1980

73,932

84.5%

—

1,228

50*

1983

95,749

86.7%

734*

1,750

169

1985

118,361

88.5%

2,189*

2,188

216

1987/88'

151,964

91.4%

3,630*

2,536

307

Jan. 31, 1991

184,583

92%

5,631*

2,357

—

1992/

207,328

92%

5,631*

2,031

—

Source: All data are from KP&TC Annual Reports, except as otherwise indicated.

"Includes rented coin phones (coin boxes) on private premises as well as KP&TC pay phones.

'Does not include rented coin phones on private premises.

^Modems provided by KP&TC and used on leased lines for data transmission.
rfSee Tyler and Jonscher 1982, Appendix B.

'KP&TC changed from calendar year accounting and reporting to a financial year ending in June.
f\ 992 data reported by the ITU.
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strategies. In 1977, the EAC collasped and a separate Kenya Post & Telecommuni-
cations Corporations was established.

Today, little remains of the former collaboration within the framework of the
EAP&TC. Tanzania and Uganda have their own independent access to the Intelsat
global satellite system, although they still make some use of Kenya's earth sta-
tions. The long distance dialing arrangements (in which calls from Kenya to Tan-
zania and Uganda are routed directly rather than through the international gate-
way) and certain collaborative training arrangements are the only major parts of
the old three-country collaborative facilities that remain.

The Kenya Post and Telecommunications Corporation has proved to be very
durable; indeed, its first managing director, Kipng'Eno Arap Ng'eny, was still
running the corporation in 1991. It is a wholly government-owned enterprise
(referred to in Kenya as a "parastatal") but is intended to be run on a commercial
basis. Its board is appointed by the government, and the minister of Transport and
Communications exercises broad policy-making powers. In practice, however,
management appears to enjoy substantial autonomy.

Kenya's international telecommunications services have a somewhat distinct
history. In the colonial era, these, like similar services in other British colonies,
were operated by the Cable & Wireless Company. In 1964, control of these ser-
vices passed to the newly formed East African External Telecommunications
Company Limited (EXTELCOMS), jointly owned by the government of Kenya
and Cable & Wireless. This company continued as a joint venture until 1974 when
KP&TC purchased the 40 percent share owned by Cable & Wireless and renamed
the entity KENEXTEL. In 1982, KENEXTEL was merged with KP&TC, which
is now responsible for both national and international telecommunications.

Notwithstanding the collapse of the EAC, other forms of international coopera-
tion have thrived. Kenya is an active member of the International Telecommuni-
cation Union (ITU). In 1981, Kenya promptly completed its national component
of the ITU's Panaftel program, which involved the interconnection of African
countries' national networks by means of new or extended microwave transmis-
sion routes. Kenya's Panaftel links were financed collaboratively by the World
Bank (a loan covered the foreign exchange cost) and KP&TC, which covered the
local currency cost. In 1994, KP&TC became a member of the Regional African
Satellite Communications System Corporation (RASCOM), which has the goal of
launching a dedicated African satellite system. Also, KP&TC is active in regional
training programs, and Kenyan telecommunications specialists have played a
major role in the international exchange of ideas over telecommunications plan-
ning and policy (Okundi, Ogwayo, and Kibombo 1977; Okundi and Evans 1975).

In 1968, Kenya became a member of the Intelsat global satellite communica-
tions consortium, with EXTELCOMS (and subsequently KENEXTEL and ulti-
mately KP&TC) responsible for operating earth stations to access Intelsat's satel-
lites. Kenya's first major earth station came into operation at Longonot northwest
of Nairobi in 1970. There are now two such stations at Longonot, each accessing
Intelsat satellites in the Atlantic Ocean and Indian Ocean, with a third earth station
in Nairobi and a fourth in Kericho.
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4.7.3 Personnel

An essential component of telecommunications evolution in Kenya was the coun-
try's successful effort to "localize" its personnel, which greatly reduced its need
for expatriate specialists that traditionally were recruited mainly from what was
then the British Post Office (BPO).1 In 1961, of the total EAP&TC staff number-
ing just over 7,000, 7.6 percent were European, 21.9 percent were Asian, and 70.5
percent were African. Training programs made it possible to reduce the recruit-
ment of expatriates to the small number needed to fill posts requiring very special-
ized qualifications. By 1975, just before EAP&TC split and KP&TC was formed,
less than 1 percent of EAP&TC's employees were expatriates.

4.2 The Economic Context and Its Implications

The Kenya Post and Telecommunications Corporation operates in a rapidly
changing economic environment. In the early 1990s, Kenya was experiencing
rapid export-led growth and urbanization and a correspondingly high growth in
demand for infrastructural services such as telecommunications:

• Real GDP has been growing at nearly 5 percent annually in recent years,
considerably faster than the recent growth of the global economy, and faster
than the advanced Organization for Economic Cooperation and Develop-
ment (OECD) countries as a group.

• Kenya has one of the highest population growth rates in the world, averag-
ing 3.5 percent a year from 1985 to 1992. Of the total population of 28 mil-
lion in 1994, 20 percent live in the urban areas and just over 50 percent are
under fourteen years of age. Consumer tastes and spending patterns are
changing rapidly.

• Kenya's volume of exports grew at a remarkably high rate in the late 1980s
and early 1990s (export volume increased 22 percent between 1989 and
1990 alone), with companies in value-added agriculture (fruits, vegetables,
and flowers) and tourism playing a major role.2 Meeting the telecommuni-
cations requirements of these exporting sectors is exceptionally challenging
and crucial to the success of Kenya's national economic strategy (see sec-
tions 4.4 and 4.5).

Superimposed on this promising but challenging situation—a rapidly growing
economy supporting one of the world's fastest growing populations—have been
some special difficulties arising from world market conditions:

• The falling world price of coffee, which dropped 56 percent between 1986
and 1990.

• Problems with the marketing of tea exports.
• The increase in prices of oil imports as a result of the 1990-91 Gulf crisis.

In December 1990, the price per barrel was U.S.$25.42, 35 percent above
the level of a year earlier.
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• The continued depreciation of the value of the Kenyan shilling (KSh) rela-
tive to the U.S. dollar, dropping from a value of U.S.$0.048 in 1989 to
U.S.$0.017inl993.

Agriculture continues to play a very major role in Kenya's economy. In serving
the agricultural economy, KP&TC has to build its network and operate its services
across a vast and difficult terrain. While there are districts with high population
densities (such as Kisii with over 400 people per square kilometer), much of
Kenya is hilly or semidesert with large areas of low population density.

Notwithstanding Kenya's high economic growth rate, per capita incomes are
still very low. World Bank data, for example, show Kenya at U.S.$320 per capita,
42 percent below the level in Zimbabwe and 58 percent below Senegal (Interna-
tional Telecommunications Union 1993). Very few rural households can afford a
telephone, yet rural telephone service is important for Kenya's economic develop-
ment. Numerous rural enterprises need telephone service; thus, both public and
private telephones play a vital economic role. The government is committed to
stimulating small- and medium-sized businesses outside the major urban centers,
and the provision of telecommunications infrastructure is essential to the efficient
operation of such businesses.

In 1987, on the tenth anniversary of the founding of KP&TC, the then minister
for Transport and Communications, Arthur Magugu, stated: "It is the policy of
this government to provide the necessary infrastructure that will stimulate eco-
nomic activity especially in rural areas." The managing director of KP&TC, Kip-
ng'Eno Arap Ng'eny, has observed that a "direct consequence of the economic
and social imbalance between urban and rural has been the unidirectional flow of
population from the rural to urban centers. The lure of the city has resulted in a
serious 'brain drain' from the rural areas, hampering any prospects for future
development of the areas." Large amounts of resources have been invested with
the aim of improving telecommunications in the rural areas.3

4.3 Telecommunications in Kenya: The Present

4.3.1 Regulatory and Policy Environment

As in most countries prior to the procompetitive changes in industry structure and
regulation that became widespread in the 1980s, there was very little separation in
Kenya of the regulatory and operational functions. Under the 1977 telecommuni-
cations act that formed KP&TC, the minister is empowered to give directions of a
general nature to the KP&TC board. Although the minister would be expected to
intervene on any controversial internal or international issues, in practice the cor-
poration's management appears to enjoy substantial autonomy both in broad regu-
latory policy issues and in operational matters.

Nevertheless, KP&TC is subject to certain financial controls. External borrowing
must be approved by the government since the treasury guarantees loans to the cor-
poration. Any increase in tariffs greater than 10 percent and all salaries of the man-
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agement and staff of KP&TC have to be approved by the government. As a result,
KP&TC salary levels are not competitive with those paid in the private sector.

Kenya's telecommunications policy and telecommunications organizational
structure has, until recently, followed the "FIT monopoly" approach traditionally
employed in European countries and most of Africa. Telecommunications policy
in Kenya appears to be just beginning to be influenced by the wave of change
toward increased competition that swept the United States, Japan, Europe, and
other advanced industrial areas of the world during the late 1980s and 1990s.
There are significant early signs of a shift toward a more open and flexible indus-
try structure: specifically, the customer premises equipment (CPE) market open-
ing to competition; the emergence of a variety of special-purpose "private net-
works," or closed-use groups, operated by business corporations and by nonprofit
and intergovernmental organizations; and the arrival in Kenya of various interna-
tional value-added network services (VANs).

Prior to 1991, all terminal equipment in Kenya except small PBXs (with less
than thirty extensions) had to be bought or rented from KP&TC, which also had a
monopoly on CPE installation and maintenance. Since 1991, independent suppli-
ers may provide CPE and independent contractors may install and maintain CPE
and inside wiring, provided that KP&TC approves the type of equipment used,
approves and licenses the installation and maintenance contractors, and conducts
a postinstallation inspection of privately installed inside wiring.4 The private mar-
ketplace was quick to respond to this relaxation, with several CPE companies
advertising in the Kenyan press soon after the mid-1991 announcement, including
GEC Plessey Telecommunications, Aztech Electronics (selling Sharp brand
equipment), Kenya Microcomputers (selling Sanyo), and Samura Communica-
tions (selling Nitsuko).

In interviews, KP&TC's top management has stated that its motivation in initi-
ating this move toward liberalization was a desire to improve efficiency by intro-
ducing competition and to have the private sector share the increasing financial
burden of supplying terminal equipment, thus freeing KP&TC to concentrate its
resources on major projects. One user interviewed gave strong evidence to sug-
gest that KP&TC's resources were indeed overstretched in the early 1990s:
KP&TC was unable to supply a new PBX on a timely basis, forcing the company
to buy its PBX directly from a foreign manufacturer—a purchase that cost the
company KSh200,000 (approximately U.S.$7,400) instead of the KSh 10,000
(U.S.$370) per quarter rental that it would have paid to KP&TC.5

Although the relaxation of the CPE monopoly was welcomed and was expected
to benefit users and the national economy as a whole, this 1991 deregulation was
undertaken to solve specific, immediate problems rather than to reflect a general
procompetitive policy trend. Neither major expansion of competition nor privati-
zation appeared to be under serious consideration in the early 1990s. Senior man-
agers at KP&TC have argued that such policies would be incompatible with the
corporation's nonprofit objectives, especially the priority given to rural telecom-
munications investment. One senior manager interviewed during our fieldwork
argued that it would be "inconceivable for the Corporation to be privatized until
the country's network expansion program has been completed." Based on the
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experience of other countries, these are not convincing reasons for rejecting the
option of privatization and competition.

4.3.2 The Inland Telephone Network

Kenya's inland network in 1993 was still, by world standards, very small: 184,583
working exchange lines in use. The size of the network had more than doubled
since 1983,6 with major efforts undertaken to upgrade it significantly. The benefits
resulting from the most recent modernization (e.g., the installation of digital
switches and establishment of a digital microwave transmission backbone
between Nairobi, Mombasa, and northeast Kenya), in terms of gains in service
quality and capacity, have been significant. In 1990, however, Kenya's long dis-
tance network was still severely congested: only 48.1 percent of call attempts on
the long distance network were being completed successfully. Of all domestic call
attempts made in 1990, the call completion rate was 53.7 percent—about the
same rate achieved in 1986-87 (53.6 percent), but worse than the 57.2 percent
achieved in 1987-88.7

It is not altogether surprising that congestion was, at the time of our fieldwork,
a major problem in Kenya in view of the high rate of traffic growth: the increase
between fiscal year 1986-87 and 1987-88 (the most recent year for which data on
comparable measurements of traffic are available) was 21 percent, and the
increase in the number of direct-dialed calls (though not available to the authors)
was certainly much higher.8 Matching traffic growth on this scale with an ade-
quate expansion of capacity is a major logistical as well as financial challenge.

Kenya's extensive rural network has continued to grow rapidly. In many rural
districts, telephone service continued to be based on manual exchanges for a num-
ber of years. From a social point of view, in a society faced with the problem of
absorbing a rapidly growing population of the "educated unemployed," this slow
modernization is not necessarily undesirable, even though manual exchanges uti-
lize society's investment in transmission capacity less effectively than do well-
planned and well-maintained automatic switches. In practice, despite substantial
investments in new automatic switches for rural areas, the number of manual
exchanges in Kenya rose from 269 in 1983 to 338 in 1991. More recently, a pro-
gram has been under way to replace these exchanges with low-cost, small-capacity
digital switches.9

In 1993, there were only 0.81 DELs per 100 inhabitants in Kenya, indicating
that network expansion still has a long way to go. This level of telephone line pen-
etration is lower than that of many Asian and Latin American countries but in the
middle of the range in African countries. Telephone penetration is higher in Kenya
than in neighboring Tanzania and Uganda, but it is 65 percent lower than the pen-
etration level in Botswana and 38 percent lower than that of Zimbabwe. In 1993,
there were 426,000 telephone sets connected to the public network in Kenya,
yielding a density of about 1.58 telephones per 100 inhabitants.

In 1992, 61 percent of Kenya's 126,539 exchange lines were business lines.
Since 1983, the number of business exchange lines has grown at an annual rate of
10 percent. In contrast, residential lines have grown 7 percent annually between
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1983 and 1992, reflecting the increasing telecommunications demand by the self-
employed and home-based small businesses, the high demand for purely residen-
tial service, and the efforts being made to clear a long waiting list. In 1991, the
waiting list for residential lines in Kenya was reported to be twice as high as for
business lines: 59,000 compared with 26,000.

A country's waiting list for telephone service remains an important measure of
how effectively the country's telecommunications operator meets the demand for
service. Problems in interpreting waiting list data, however, do exist. For example,
when the wait for service is long, some people will put themselves on the waiting
list on a speculative basis, even when they are not sure they will be able or willing
to pay for service when the time comes. On the other hand, others may simply
give up and not bother to join the list at all.10 Nevertheless, a long waiting list is a
strong indication that there is a large amount of unmet demand. And unmet
demand, especially for business, means economic loss: applications of telecom-
munications services whose benefits exceed their costs have to be forgone.

A comparison of a country's waiting list with the scale of the existing telecom-
munications service provides a good indication of the size of the problem. The
problem in Kenya is substantial and greater than in many other developing coun-
tries—though not on the crushing scale experienced by Egypt or Nigeria, where
the size of the waiting list is comparable to the size of the entire existing tele-
phone system.

4.3.3 Pay Phones: An Important Special Case

In developing countries, where the majority of people do not have access to a tele-
phone at home or at work, public pay telephones (pay phones) play, or should
play, an extremely important role in supporting the objectives of economic effi-
ciency and distributional equity. Kenya has been an admirable exception to some
countries' tendencies to ignore the social importance of pay phones because they
are "unglamorous." Pay phones are of great value to poor households and rural
communities in developing countries.

Pay phones are also especially important to small businesses that cannot yet
afford (or, because of the waiting list, cannot yet obtain) their own telephone line.
Economic policy throughout the world is belatedly recognizing the importance of
such small enterprises in generating employment, income, and savings; in devel-
oping entrepreneurial attitudes, behavior, and skills; and thus in laying the founda-
tions for future growth. Kenya is fortunate in having a strong tradition of such
grass roots entrepreneurship.

Long queues and malfunctioning telephones impose frustrations and wasted
time on both residential and business users of pay phones. Economic research in
several countries has shown that many residential and business customers place
high economic value on pay phone communications, are willing to pay for the ser-
vice at a level at which the telephone operator can make a profit, but are pre-
vented from doing so by their country's low level of pay phone investment."
Thus, a well-implemented public telephone program can simultaneously achieve
high utilization, high profitability, and large social benefits.
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Although it has been somewhat controversial (see section 4.5), KP&TC's pay
phone program is one of its main success stories of the 1980s and early 1990s.
Before 1982, public pay phones were rare in Kenya. The existing service was
operator-controlled, not automatic.12 On January 1, 1993, 5,613 public pay phones
were in operation—one of the highest country totals in Africa. Moreover, KP&TC
appears to have been fairly successful in keeping its pay phones operating reliably
by clearing faults promptly and emptying the coin boxes regularly.

The corporation has worked with Danida, the Danish government's bilateral
development assistance organization, to upgrade and expand the pay phone ser-
vice. Starting in 1982-83, Danida funded the purchase of about 3,500 modern
coin pay phones from Denmark through a mixture of loans and grants. In 1988,
installation of card phones began, adding a further dimension of convenience to
the pay phone service but planting the seeds of future controversy.

4.3.4 The International Network

Kenya's international services are provided via submarine cable systems, the
Intelsat satellite system (accessed via the standard A satellite earth stations at Lon-
gonot, Nairobi, and Kericho), and terrestrial microwave radio links to neighboring
countries. Time-division multiple access (TDMA) equipment was installed at the
Intelsat earth stations to help meet the rising demand for international capacity.

The Intelsat Business Service (IBS) was introduced to meet a wide range of
business telecommunications requirements for voice, data, telex, facsimile, and
video conferencing services. The service provides private nonswitched communi-
cations (i.e., the functional equivalent of international leased lines) mainly via
small- and medium-sized earth stations located near the end user's premises or
through a larger country's gateway terminals.

Kenya is connected to the SEA-ME-WE submarine cable system linking Africa
to Southeast Asia, the Middle East, and Europe. As of June 1988, there were 896
international circuits in operation between Kenya and the outside world, 810 via
satellite, 39 via the SEA-ME-WE cable link, and 47 via Panaftel microwave. A
total of 2,500 international circuits, not counting microwave links to neighboring
countries, were in operation in the early 1990s.13

4.3.5 Mobile Communications and Radio-Based Services

Six hundred radio call subscribers in Kenya are estimated to be using KP&TC's
high-frequency (HF) radio communications service to remote stations. In the early
1990s, this service was expected to be phased out officially, but in practice it is
still highly valuable to farmers and to the travel and tourism industry; thus, HF is
likely to continue operating for many years. In addition, KP&TC provides a VHP
radio service for mobile communications in the capital and surrounding districts.
This service has a relatively small customer base.

A VHP Community Repeater Service was introduced in 1980, enabling mobile
users in the Nairobi area to communicate via a shared repeater station owned and
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operated by the KP&TC.14 There were plans to extend the service to the Mom-
basa area.

A paging service was introduced within the Nairobi area in 1980. A full cellular
service covering eight regions in southern Kenya was introduced in 1992 in col-
laboration with the NEC Corporation.

Mobile services, and radio-based telecommunications in general, could play a far
more important role in Kenya and all of rural Africa than anyone expected in the
1980s. Although the initial infrastructure costs are high, the subsequent advantages
from reduced maintenance costs and enhanced reliability are significant, not least
because it eliminates thefts of copper overhead plant, a real problem in rural areas.
A cellular service in Kenya could easily attract 5,000 to 10,000 subscribers in its
early years, with the numbers rising substantially as costs are reduced and the scale
of operations increased. It could perhaps even lead to a low-cost personal communi-
cations network (PCN) service, such as the Japanese "Personal Handyphone." Such
radio-based services could be widely used for fixed communication (i.e., "wireless
local loop"), as well as for mobile applications, once advancing technology and
increasing scale make them cost-competitive with wired technology.

4.3.6 Data Communications

The dynamism of Kenya's economy and its links to the global marketplace are
reflected in the strong demand for data communications. Until recently, data trans-
mission requirements were met mainly through the use of modems over leased
analog lines. Poor line quality and congestion made the use of switched voice
connections for data transmission problematic, especially for international links;
digital leased lines were not available. Growth in the use of leased analog lines for
data has been rapid: fifty leased lines were in use in 1980; by 1983, 169 modems
were in use to terminate leased data lines; and by the end of KP&TC's 1987-88
fiscal year (June 1988), 307 modems were used in this manner.15 The total in the
early 1990s may have been about 400, but achieving an exact count of modems
has become more difficult since 1991, when the CPE market was opened to com-
petitive supply.

No longer holding a monopoly on supply, KP&TC cannot know precisely what
proportion of its leased lines or public network exchange lines are connected to
independently provided data communications equipment. As of 1992, KP&TC
reported that there were 525 pieces of data termination equipment attached to the
public telephone network and 4,500 on other networks (International Telecommu-
nication Union 1994). From the leased-line point of view, this count of data-
terminating equipment probably underestimates the true magnitude of data users
in Kenya, since each termination point could represent several end-user terminals.

In 1991, a new alternative to the use of modems and leased lines became avail-
able: the Kenpac packet-switched data network.16 Kenpac represented a major
technical and operational advance for KP&TC, but it was controversial in some
parts of the user community at the time of its introduction. Some users voiced
concern about the quality of service that could be expected and expressed fears
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that Kenpac would lead to higher prices for leased lines if KP&TC tried to force a
migration from leased lines to public-switched digital services, as some European
PTTs had attempted to do.

In practice, marketplace realities and users' bargaining power resulted in this
fear being unfounded: because of resistance from users, Kenpac charges were less
than half those originally announced.

With respect to ensuring service quality, Kenpac's marketing manager empha-
sized the company's determination that faults would be dealt with quickly after
the customer reported them. To achieve prompt service, Kenpac relied on a team
of dedicated technicians organized and managed separately from KP&TC's tele-
phone network staff. During the day, at least two of these technicians were made
available to support every Kenpac node. Five professional engineers per day and
two per night were scheduled to staff a help-desk facility where two network man-
agement computers are located.

4.3.7 Value-Added Services

In 1990, KP&TC created a Value-Added Services (VAS) department. The VAS
manager reports to the general manager for Telecoms Services and in certain mat-
ters has direct access to the managing director (an indication of the importance
placed on this area of business). Value-added services are very broadly defined
within KP&TC: the department runs the public telephone service (both coin and
card phones), public telex facilities, and Kenpac, as well as being responsible for
such services as electronic mail, which are "value-added" or "enhanced services"
as these terms are generally used in Europe or the United States.

4.3.7.1 VAS Voice Services

In the 1980s, KP&TC provided no value-added telephone services in the strict
sense of the term: there was no voice mail. Automatic toll-free (800 number) ser-
vice was not available. Increasing numbers of digital switches were installed in
the early 1990s, which would in time permit the widespread provision of
advanced services, as well as convenience features such as call waiting and call
forwarding.

4.3.8 Other Services

A variety of other services complete KP&TC's product line. The most important
of these is facsimile. Telex was historically important; although telex is still used
extensively, it is in decline.

Telex subscribers increased from 1,750 in 1983 to over 2,031 in 1992.
Although the lack of capacity has hampered connections in Mombasa, where the
exchange at one stage was 96 percent full, pressures of demand have been
relieved by the rapid growth of facsimile. In 1991, telex demand began to drop.

Data are not available on the total number of installed facsimile machines since
users do not need to register them with KP&TC. They were thought to number
several thousand in the early 1990s, since almost all export companies, for exam-
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pie, had a facsimile machine. In addition, KP&TC has set up "bureaufax," which
are facsimile service centers open to the public, in the major towns throughout
Kenya. In 1992, KP&TC reported 203 telefax stations and four bureaufax sta-
tions. Of die pages transmitted by KP&TC facilities that year, 73 percent were
transmitted to international destinations.

4.3.9 Financial Performance of KP&TC

Although KP&TC has achieved success in expanding the network and making its
benefits widely available through the public pay phone program, two interrelated
areas of major difficulty emerged in the early 1990s: the financial condition of
KP&TC deteriorated substantially, and it became clear that KP&TC was drasti-
cally overstaffed. Although it was not possible to analyze these issues in great
depth during the preparation of this chapter, clear danger signs were visible.

At the outset of the Third Telecommunications Program in 1986, the World
Bank, a major funding source for the program, had few concerns about KP&TC's
financial health. The corporation's Annual Report and Accounts for 1987-88
showed a surplus of about KShO.5 billion (about U.S.$18.5 million at the 1991
exchange rate) on KSh2.9 billion (U.S.$107 million) of revenues. Corresponding
figures for the telecommunications business considered on its own showed a
KShO.7 billion (U.S.$25.9 million) surplus on KSh2.6 billion (U.S.$96 million) of
revenues. The 1987-88 annual report noted that KP&TC's return on equity had
risen from 23.6 percent the previous year to 28.5 percent in 1987-88 but that this
was "mainly attributed to the increased financial leverage." A large amount of
borrowing was indeed taking place. Unfortunately, much of it involved high costs,
which eventually would have an adverse effect on future years' financial results.

By 1989, the financial situation had deteriorated substantially: the net surplus,
even before adjustment for foreign exchange losses, was less than KShlOO million
(U.S.$3.7 million). The corporation's cash flow was negative in 1989. In the
period 1987-89, revenue per unit of telephone traffic carried fell by 2 percent per
year, while costs per unit rose at 11 percent annually, an increase partly explained
by the growing financing charges associated with the large investment program.

The combined effect of several different factors seemed to be the cause of
KP&TC's financial difficulties. One of these was a poor success rate in the collec-
tion of accounts receivable. The public sector was the worst offender, with unpaid
bills amounting to about two years' outstanding billings from the government.
The corporation offset this by not paying the government's telecommunications
tax. In December 1990, KP&TC conducted a national crackdown on bill default-
ers at the direction of President Moi. In the course of this effort over fifteen gov-
ernment ministries, including the Ministries of Water, Information, Public Works,
and Health had their telephone service disconnected.

A second problem area was pricing policy. The government had not allowed
domestic tariffs to be increased sufficiently to offset inflation and had not allowed
international tariffs to be increased at all during 1989-90, despite the 40 percent
fall in the Kenyan shilling against the U.S. dollar over this period.

A third source of financial difficulty appeared to have been a rapid escalation of
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the level of capital investment. Much of this increase appears to have been
financed from high-cost sources of credit, and it is not clear whether strict eco-
nomic tests were applied to assess the viability and rate of return of the additional
investment projects. The original plans for the Third Telecommunications Pro-
gram called for a total of U.S.$90 million in investments. The loan agreement for
the World Bank funding for the Third Program was signed in May 1986 and loan
disbursements began in 1987, with the intention that the program would be com-
pleted in 1991. By 1989, the total of actual KP&TC investments during the Third
Program period was far above this figure and may have been in excess of
U.S.$200 million.17 The difference was apparently due mainly to previously
unprogrammed rural telecommunications investments, many of them underwrit-
ten with costly financing provided by equipment vendors and other forms of high-
cost bilateral credit. The annual level of KP&TC's capital spending rose from a
level of KSh653 million (about U.S.$24 million at 1991's exchange rate) in 1983
to over KSh804 billion in 1987-88. In 1991, annual capital investment was run-
ning at an annual rate of over KShl billion (U.S.$37 million).

The ability of KP&TC to finance its capital program itself or to attract outside
finance obviously depends on the profitability and economic efficiency of the cor-
poration, which in turn reflects productivity, costs, pricing, and the way the capital
investment program is financed. Unfortunately, the trends affecting KP&TC's
profitability appeared to be quite unfavorable at the time of our interview field-
work in 1991. To some extent, this was due to factors beyond KP&TC's control,
notably government restrictions on pricing, which limited KP&TC's ability to
adapt to the rapid depreciation of the international exchange rate for the Kenyan
shilling (which fell 18 percent in 1989, 19 percent in 1990, 17 percent in 1991,
and 14 percent in 1992 against the U.S. dollar). To some extent, it was also attrib-
utable to the decision made, on social and political grounds, to invest heavily in
the rural infrastructure on a scale that was unlikely to provide favorable short-term
financial returns.

The corporation's financial problem, however, seemed even larger than could
be explained by these considerations alone. Overstaffing seems to have been a
major factor in KP&TC's financial woes. There is a very high ratio of staff to the
number of exchange lines and telephone sets KP&TC supports, although this low
productivity has improved in recent years. In 1990, there were 120 staff members
per 1,000 telephones, compared with the target of 62 agreed with the World Bank.
Although KP&TC management argued during our program of interviews in
Kenya in 1991 that the corporation had a social obligation to employ people to
reduce unemployment, the very low productivity had a serious adverse effect on
the corporation's financial condition and on the general business disciplines
needed for economic efficiency. More recent statistics available indicate that
KP&TC's workforce was 13,000 in 1992, or 30.5 staff members per 1,000 tele-
phone sets. The corporation had also achieved staff levels of 62.5 workers per
1,000 working DHLs (International Telecommunications Union 1994).

In its drive to modernize, KP&TC focused too much on additional hardware,
thus overextending its investment resources, and did not sufficiently develop the
"softer" elements of customer service—marketing, preventive maintenance,
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repair, and staff training—that would have enhanced revenue growth and reduced
costs. The net result of these factors was a state of financial difficulty that was not
possible to diagnose fully from the data available in KP&TC's Annual Reports
and Accounts. Nevertheless, based on the available information, there was con-
cern in the early 1990s that KP&TC might encounter difficulties servicing its for-
eign loans due to its large external debt burden, aggravated by the unfavorable
trend of the exchange rate.

As KP&TC's position, viewed from a commercial point of view, declined in
the late 1980s, its ability to raise capital on a purely commercial basis at a tolera-
ble cost also became more limited. Its relationships with sources of funding on
concessionary terms (both grants and loans) also appeared to deteriorate. The
issues involved are discussed further in section 4.5.

4.4 Telecommunications Users and User Benefits

The discussion so far has primarily viewed telecommunications in Kenya from
the point of view of the network operator, KP&TC, and public policy makers. All
of this, however, is relevant only because of the need to produce an end product:
service to the user. This section will address users' needs, how well these needs
are being served, and how important the service of these needs is to the national
and international economy. An in-depth discussion of these issues is possible due
to the existence of extensive quantitative economic and business research on this
subject carried out in Kenya between 1983 and 1991—possibly more than
research on any other developing country.18

4.4.7 Research on Users and Telecommunications Benefits

In 1981, a study of the role of telecommunications in Kenya's economy was
undertaken by the consulting and research firm CSP International Inc. under con-
tract to the ITU. This work formed part of a wider research program on the role of
telecommunications in economic development undertaken by the ITU in collabo-
ration with the OECD.19 Virtually all previous studies in this field used macroeco-
nomic statistics and sought, with only limited success, to demonstrate a cause-
and-effect relationship between the expansion of the public telecommunications
network and economic growth, using data on broad economic trends: that is, a
macroeconomic method. The 1981 study for the first time examined the relation-
ship between the expansion of the public telecommunications network and eco-
nomic growth at the level of the individual business enterprise: a microeconomic
approach.

The CSP/ITU study analyzed the impact of telecommunications services (or the
lack of such services or quality problems with such services) on the functioning of
specific business activities such as purchasing, overcoming production stoppages,
or operating vehicle fleets. It was based on nine in-depth case studies of enter-
prises in Kenya, ranging from a food processing/manufacturing firm to a large
exporter of vegetables and a major transport company.
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The study identified substantial costs and operational problems associated with
limited availability of telephone exchange lines, severe network congestion, and
unreliable service. The estimate of potential benefits to the case study companies
(increased value added through expanded output and sales and/or decreased costs
per unit of output) were large, ranging from 1.3 percent to 9.2 percent of each
firm's total revenues. In no case was the potential benefit less than ten times the
cost to the economy of expanding the capacity of the telephone system suffi-
ciently to achieve the estimated benefits. Practical limitations of management and
organizational behavior within the sampled organizations might prevent 100 per-
cent the potential efficiencies theoretically possible through improved communi-
cations (e.g., better scheduling of trucks with return loads) from being fully
achieved in practice. Nevertheless, the study demonstrated for the first time that
the economic benefits to users, and hence to the national economy, that were
achievable by expanding and upgrading the public telecommunications services
could be estimated through hard data and a systematic methodology, and that the
benefits are large compared with the costs.

In 1987, a further study, again carried out by CSP International for the ITU,
was undertaken to determine the foreign exchange benefits that could be achieved
by investment in the World Bank's Third Telecommunications Project for Kenya.
This study included interviews with twenty export-oriented businesses. Five of
these businesses were revisited in 1991 as part of a series of twenty interviews
that encompassed five additional user companies; technical assistance, aid, and
lending organizations; and KP&TC.

The 1987 study concentrated on Kenya's top telecommunications users within
the agricultural, industrial, and tourism sectors. The interviews with additional
companies in 1991 contributed further insights concerning the airline, newspa-
per/publishing, and banking sectors. All the companies interviewed were major
players in their fields, making a significant contribution to the national economy.
The twenty businesses interviewed in 1987 accounted for almost 20 percent of
Kenya's total export earnings in that year; by 1991, they had expanded to con-
tribute 27 percent of total export earnings.

It was evident from the 1987 study that the revenues of the KP&TC were con-
strained far below their potential level by inadequate capacity and service quality,
reflected by the long waiting lists and by service congestion. Slow repairs to
faulty facilities were another major cause of lost revenue. During the 1987 study,
a technique was developed to estimate the foreign exchange earnings forgone by
Kenya's economy as a result of the inability to meet demand for telecommunica-
tions services: this predicted shortfall combined estimates of direct effects (for-
eign exchange that KP&TC could have earned through the international settle-
ments process if it had met the full demand for international calls20) and indirect
effects (foreign exchange that telecommunications users would have earned
through their normal business operations if these had not been constrained by
inadequate telecommunications services). The annual foreign exchange "cost" to
the economy of inadequate provision of telecommunications services in this sense
was estimated at just over KShl86 million.

The 1991 interviews showed that a minimum threshold requirement for tele-
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communications services was being met, allowing companies in Kenya to oper-
ate in a modern manner and to do so more efficiently than in the majority of
developing countries. However, beyond this threshold there are substantial gains
that could be made from a higher investment in network infrastructure and ser-
vice provision.

The national economy and the demand for telecommunications services in
Kenya in the early 1990s were much larger than they were in 1987, and the gap
between demand and supply was greater than ever. Consequently, when we
applied the same methodology used in 1987 to estimate the foreign exchange
earnings forgone as a result of underprovision of telecommunications services, we
derived a substantially larger estimate (see section 4.4.6).

Such estimates cannot capture the full range of benefits to Kenya's economy
from expanded and improved telecommunications. For example, improved com-
munications would further enhance Kenya's attractiveness as a location for the
"footloose" activities of multinational corporations in Africa.

The users that benefit the most from higher investments in telecommunications
are exactly those who also contribute the most to Kenya's foreign exchange rev-
enues. Kenya is in danger of being caught in a vicious circle involving frustrated
telecommunications users, slower export growth, slower growth in KP&TC rev-
enues, and hence greater difficulty on the part of KP&TC in sustaining an ade-
quate level of investment in the expansion and upgrading of the public network.

The following sections assess the implications of inadequate availability and
quality of telecommunications services on three key economic sectors. Difficul-
ties encountered by end users are summarized in terms of lost managerial time,
reduced Sides, and higher inventory levels that are directly attributable to telecom-
munications problems.

4.4.2 Sei-vice Quality

In the earlier review of service quality data (specifically data on call completion
rates, a measure of network congestion), we noted that these data did not show
any clear improvement over time. Improvement targets set in the Third Telecom-
munications Development Program called for increases in call completion rates to
75 percent for local services, 60 percent for long distance, and 50 percent for
international calls. In 1989, the overall call completion rate was only 54 percent.
By the early 1990s, these targets had still not been met.

The general view among users is that service has improved substantially since
1987. For example, the users we interviewed focused more on the total disrup-
tions of service that are periodically experienced than on congestion, a significant
but lesser consideration. Between 1989 and 1991, our interviewees told us, the
problems previously encountered in the rainy season, when water often entered
the cable plant and service was sometimes completely interrupted for long peri-
ods, had been greatly reduced in most areas.

The continuing concerns expressed by users focused mainly on the availability of
service and the degree of service reliability and congestion in rural areas; specific
local problems in the Nairobi industrial area (where a large amount of industrial
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activity takes place) and the Jomo Kenyatta Airport area outside Nairobi; delays and
unpredictability in the installation of new exchange lines and leased lines; and
delays in repairing faults.

In the Nairobi industrial area, network congestion was still severe at the time of
our interview fieldwork in Kenya in 1991. This has continued to be a concern for
some companies located in this area.

Our interview respondents felt that the situation in the industrial area had not
improved. The situation at the airport had its own specific problems: old exchange
equipment; a shortage of "junction" circuits to Nairobi, with consequent conges-
tion; and frequent outages of junction circuits, including those used as leased
lines. Respondents attributed these outages to water ingress in the rainy season
and to cable theft.

Most of the companies we interviewed expressed concern about the time delay
in installing additional exchange lines and the unpredictability of the delays.
Sometimes companies that planned for a long lead time were caught out by an
unusually rapid installation. One of the banks interviewed requested a leased data
line one year before it calculated that the software it was developing would be
ready. In fact, the line was delivered after three weeks and was consequently lying
unused. In interviews, users also expressed dissatisfaction with KP&TC's mainte-
nance procedures and maintenance delays, although in the early 1990s there were
indications that the situation had improved.

Overall, then, the telecommunications picture in Kenya is one of significant but
uneven improvement in service quality, with the most extreme problems of ser-
vice interruption being overcome in most locations (with important exceptions)
and congestion, slow installation, and repair as continuing concerns. It is indica-
tive of the significance of these problems that telecommunications difficulties fig-
ured prominently in the controversy in the early 1990s over an (unsuccessful) pro-
posal to relocate the world headquarters of the United Nations Environment
Program (UNEP) from Nairobi to Geneva.

In the following discussion, we draw on details gained from our interview pro-
gram with individual businesses to assess the economic significance of problems
resulting from the availability and quality of telecommunications services.

4.4.3 Agriculture

The export of high value-added cash crops is one of the most dynamic elements of
Kenya's economy. While total exports grew (in volume terms) by 22 percent in
1990, horticultural exports grew by a record 40 percent in volume terms and
nearly doubled in value terms from KSh79 million in 1989 to KSM40 million in
1990. This success story is as important from a social standpoint as it is from the
standpoint of the achievement of macroeconomic goals. Export-oriented agricul-
ture is an important direct source of rural employment and indirectly generates a
large amount of economic activity in other rural occupations. Kenya's rural areas
today employ over 75 percent of the labor force, and it is the rural economy that
will have to create most of the several million new jobs that will be needed by
young Kenyans in the mid- to late 1990s.
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Kenya's horticultural export subsector, which grows and exports fruits, vegeta-
bles, plants, and flowers, has become a highly dynamic and internationally ori-
ented business community, with a mixture of both large and small farmers. Kenya
has several of Africa's largest flower farms and is the single largest supplier to the
Dutch flower market. Kenya has also become a premium fruit and vegetable
grower for top supermarket chains throughout Europe. Local businesses grow,
process, clean, trim, and package the produce—highly labor-intensive activities.
One farm ships 180 tons of flowers weekly to Europe, employing over 2,000 staff
either directly on the farm itself or indirectly in the supporting transportation,
freight, and baking activities that support the business.

The agricultural export businesses are highly dependent on communications to
keep in touch with prices in the European market and to monitor the movement of
their extremely perishable goods across Kenya to the Nairobi airport and on to
their international destinations. Some farms even have on-line data links to obtain
current market prices, rather like the foreign exchange traders in the financial
markets. The pricing of agricultural exports must respond promptly to changing
market conditions: a telecommunications failure can result in suboptimal pricing,
mistakes in shipping produce, and disappointed customers. Farms and rural areas
are not generally well served by Kenya's public network despite large investment
expenditures by KP&TC in rural expansion in recent years. Such issues as cutoff
calls and crossed lines (or "crosstalk"), in which a conversation on one circuit
interferes with another circuit, are often cited as recurrent problems.

Other interviews provided insight into the specific ways in which inadequacies
in public telecommunications services harm the effectiveness of horticultural
export operations in regard to specific business functions, such as packaging, pur-
chasing, shipping, maintaining customer relations, and pricing.

Product Packaging. A major Kenyan pineapple producer told us that it must com-
municate from its farm to the factory regarding changes in the size of the fruit
being delivered, since this determines the setting of the plant's fourteen process-
ing lines. When telecommunications problems prevent such communication, pro-
cessing lines often have to be shut down unexpectedly and reset, which slows the
plant to only 60 percent of its normal production capacity. Management thought
that cellular telephone service in the future could greatly enhance plant productiv-
ity, enabling its export output to increase.

Buying. A Kenyan horticultural company that performs the marketing for a num-
ber of small farms described the significant problems it encountered in communi-
cating with its buyers on the road. A buyer is authorized to buy a set number of
boxes of beans at a certain price per box but has no authorization to buy at a
higher price if an insufficient number is available at the lower price. When the
buyer cannot find a working telephone to gain authorization from the head office
to buy at the higher price, he or she returns without the required amount of beans
and the company is unable to fill its export orders. Similarly, if the buyer's vehicle
breaks down, it can take many hours for the driver to reach a public telephone
(which may or may not be working) to request assistance and inform the office
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that the delivery will be delayed. These types of delays have a harmful effect on
both freshness of products and customer satisfaction.

Freight Transport. The case study interviews showed that difficulties in commu-
nicating with farms when there are dockside delays, or when air freight space is
canceled, resulted in inappropriate harvesting and delivery of perishable produce.
If the docks or airport authorities can get through by telephone to the head office
of an agricultural enterprise, the company can usually resolve the situation by
sending a driver to the farm with a message. In extreme cases, however, a whole
shipment may be ruined or sold at a lower than optimal price in the home market.

Customer Relations. Foreign customers of some Kenyan produce and flower
growers like to be informed of the number of boxes that have been dispatched to
them so they can make the necessary arrangements for delivery. If the telex is out
of order for an extended period of time, as it was for ninety-three consecutive
days for one flower grower in 1991, it is not possible to provide the level of ser-
vice the customer expects.

Pricing. Other case study interviews were in the tea and coffee-growing industry.
World markets are complex and volatile. Kenya's Tea Development Authority, a
public-sector agricultural marketing organization, explained in a case study inter-
view that it must obtain quotes from at least twenty-five agents. Telex congestion,
however, often made this impossible in 1991 and earlier years, reducing the chances
of getting the best prices. Kenya's coffee producers are also very dependent on up-
to-date information on market movements and use Reuters Monitor, an international
on-line information service providing commodity price data, for this purpose. When
failed data lines prevent access to this critical information, Kenyan producers are at
a major disadvantage in bargaining with buyers in Europe and elsewhere.

4.4.4 Manufacturing/Industrial Business

In 1991, Kenya's manufacturing sector contributed 12 percent of the country's
GDP, but it has not yet become a significant export sector. Kenya's manufacturing
industry contributed to the balance of payment by supplying products to the
domestic market that otherwise would have to be imported. At the same time, this
sector is one of the largest users of imported raw materials, parts, and equipment.
Any savings that manufacturing companies can make in the cost of imported
inputs will make finished goods more competitive, thus displacing imports,
encouraging exports, and contributing to the growth of the economy.

According to our interviews, a variety of business functions of Kenya's manu-
facturing sector have been adversely affected by telecommunications problems,
including purchasing, licensing, inventory control, production coordination,
freight transport, and sales and pricing.

Purchasing. A petroleum company interviewed in one of our case studies told us
that it buys six million barrels of crude oil per year on the often volatile world spot
market, relying on good communications to buy at the best possible price. But diffi-
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culties in placing international calls from Nairobi have delayed the negotiation and
closing of deals, resulting in higher costs. In one factory interviewed, the inability to
get through to suppliers by telephone forced the factory engineer in several
instances to drive into Nairobi to obtain new parts or quotations, with a consequent
waste of management time and vehicle expense. The inability to get a sufficient
number of quotes because of communications difficulties also caused the same
company to pay a higher price for materials than it might otherwise have done.

Regulation and Import Licenses. In 1991, we found that a Kenyan chemical com-
pany was encountering problems in obtaining such licenses on a timely basis
because of the restricted number of telephone lines into the Ministries of Agricul-
ture, Livestock, and Commerce where the licenses were issued. Instead of being
able to monitor the progress of a license via telephone, a company representative
was often forced to travel to the ministry in person.

Inventory Control. A Kenyan importer of automobiles in "knockdown kit" form
experienced problems with inventory control for spare parts in its fourteen sales
outlets due to telecommunications failures. Since parts were often not available
when they should have been, the company lost spare parts sales and its customers
were dissatisfied.

Production Coordination. We found that a Kenyan battery manufacturer had to
call the smelting manager in Athi River from Nairobi ten times a day. Because it
frequently required thirty minutes to get through on the telephone, a considerable
amount of management time was wasted.

Freight Transport. A Kenyan petroleum company experienced problems coordi-
nating the transport of products because of Kenya Railways' frequent inability to
reach the company by telephone to inform it of the daily loadings. Cargos can be
shut out of the rail freight schedule because of the arrival of fertilizers or other pri-
ority goods; consequently, several days' loads may arrive at the same time, which
incurs "demurrage" costs and overtime payments while the backlog is cleared.

Sales and Pricing. We found that a major Kenyan cement producer suffered con-
siderable sales price penalties because poor communications made it difficult to
contact buyers in such markets as Rwanda, Burundi, Tanzania, and Uganda where
higher prices could be obtained.

4.4.5 Tourism

Tourism overtook agricultural exports as Kenya's most significant source of foreign
exchange. In the late 1990s, however, the sector's performance continued to be con-
strained significantly by telecommunications problems in several important areas.

Customer Relations/Sales. For example, in one of our case studies, a Kenyan car
rental company reported that it often lost business because of the time required to
phone in to the main switchboard from sales desks in hotels and other locations.
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Due to this congestion, it could take up to thirty minutes to confirm with the
workshop whether or not a vehicle was available. A travel agent interviewed
reported similar difficulties.

Similarly, a Kenyan touring company told us that it lost a large amount of busi-
ness between November and April in its coastal office because the very limited
number of exchange lines were constantly busy, and it was unable to react quickly
enough to inquiries for railway/road tours and safaris. Travel agents had to send
messengers in order to make bookings or confirm arrangements.

Reservations. Although there is a central reservations service for the hotel industry
in Nairobi, hotel managers told us they lost significant amounts of business
because of problems communicating with the service. Kenya's hotel companies
were moving to computerize their reservation systems in the early 1990s, but by
1991 this had been accomplished only in Nairobi, with no leased-line links to other
reservation centers because of the poor quality of the lines. Consequently, reserva-
tions were still communicated to the center by mail, courier, telephone, and fax.

Communication with Lodges. The remote location of tourist lodges in game parks
makes communications very difficult. The problem has to some extent been
resolved by the use of HF radio, but frequencies have to be shared, which leads to
problems of congestion and confidentiality. Calls made by guests from the lodges
could be an extra revenue source if direct lines were available. One travel operator
estimated that it could justify a 1 percent price increase if telephone facilities were
available for guests.

4.4.6 Economic Implications

These 1991 interviews confirmed the earlier findings, which showed that there are
specific, quantifiable costs to Kenya's economy resulting from the inadequate
availability and quality of telecommunications services. Furthermore, our results
showed that these effects can be assessed and often quantified by detailed study of
the impact on specific business functions and that losses of export revenues (for-
eign currency earnings) or additional import costs are often involved.

Specific effects of these telecommunications service problems include:

• Production stoppages due to machine breakdowns, spare parts shortages,
raw material shortages, or other factors that could be avoided or mitigated
with improved communications.

• Failure to obtain the best possible export price.
• Growth constraints as a result of poor communications restricting access to

customers or suppliers.
• Wasted managerial time.
• Price penalties paid as a result of the inability to gain sufficient quotes for

parts and raw materials.
• The cost of financing large inventory (stock) levels made higher because of

reordering delays or unpredictable resupply exacerbated by poor communi-
cations.
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• Increased transport costs because of the need to send messengers when
phone contact is impossible: as much as 50 percent of the total transport cost
to the business was an additional import cost (fuel and vehicle depreciation).

Data from the interviews were used to update the 1987 study's estimate of
potential foreign exchange earnings forgone as a result of inadequate availability
and quality of telecommunications services. The volume of earnings forgone,
expressed as a percentage of Kenya's total exports, decreased from 0.75 percent to
0.65 percent over the four-year period 1987-91 as a result of the modest gains in
service quality noted earlier. The trends in the availability and quality of service
were clearly in the right direction. The improvement, however, was not yet suffi-
cient to meet the full service requirements that arose from the explosive increase
in exports and the increasing demand from local industries in that period. As a
result, the total burden on Kenya's economy caused by telecommunications defi-
ciencies had actually increased. We calculated the foreign exchange loss to
Kenya's economy in 1991 resulting from the inadequacy of public telecommuni-
cations services at KSh271 million (U.S.$10 million) per year,21 underlining the
strong case for continued high levels of investment (of the right kind) in the pub-
lic telecommunications infrastructure if the government aims to stimulate the
expansion of the export economy.

4.5 Trends and Issues

4.5.1 Telecommunications and Electronics Manufacturing

Kenya has the small but promising beginnings of a manufacturing sector for
telecommunications, electronics, and information technology. "Informatics pol-
icy" has been incorporated within the national development plan, and government
policy favors local participation in the manufacturing of electronic equipment. In
practice, manufacturing has so far mainly meant assembly of imported parts in
"screwdriver plants." Sanyamco, for instance, started assembling radios in Kenya
from imported parts in 1967. Although the employment and added value (and
hence gross national product contribution) generated in Kenya per unit of sales is
relatively small, local assembly using imported parts represents a first step on the
ladder toward a more fully developed electronics manufacturing sector for Kenya.

High prices are commanded by imported computer hardware in a market pro-
tected by tariffs. This has created an attractive opportunity for local computer
assembly, which Kenya Microcomputers has seized. The company began opera-
tions in 1986, and in the early 1990s offered a clone of IBM's PC XT with a
matrix printer for KSh78,000 (about U.S.$2,900). Within fifteen months, 400 of
these machines were installed in Kenya, with exports to Uganda, Tanzania,
Rwanda, Ethiopia, and Zimbabwe. Other local computer industry companies have
concentrated on backup support services while acting as agents for computer
manufacturers in the United States and the Far East and also developing specialist
sector-specific software packages.
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The small scale of Kenya's electronics industry is mirrored by the small scale
of technological education in the country. Approximately 20 to 30 technicians
with "City and Guilds" diplomas leave Kenya Polytechnic every year, with a sim-
ilar number graduating from Mombasa Polytechnic. In addition, 120 students
graduate from the Electronics Faculty of the University of Nairobi and 40 from
the Faculty of Technology at Moi University.

Kenya's only significant manufacturing activity for telecommunications equip-
ment was a joint venture between KP&TC and AT&T's Irish subsidiary, Telec-
tron, to manufacture cables and KP&TC's manufacturing complex at Gilgil,
where telephone handsets, small PABXs (private automatic branch exchanges),
and manual exchanges are assembled both for KP&TC and for export (mainly to
other African countries). In the former arrangement, AT&T sent the raw materials
for cable manufacture to Kenya—where labor costs are very small—and then
bought back the completed cables; however, by 1993, AT&T phased out its partic-
ipation in this line of business in Kenya.

In 1989, KP&TC's managing director suggested that neighboring countries in
Africa should jointly develop local manufacturing: "Through regional coopera-
tion, many African telecommunications administrations can succeed in manufac-
turing telecommunications equipment, whereby financial and human resources
can be marshaled to achieve the required economies of scale."22

4.5.2 Service Innovation

One of the more intriguing aspects of telecommunications in Kenya in recent
years has been the establishment of a variety of special-purpose networks making
use of state-of-the-art technology to solve specific communications problems. The
majority of these have been established by international public-sector organiza-
tions, by universities and other research institutions, by nonprofit organizations,
and by the financial services sector.

4.5.2.1 Public-Sector International Organizations

In northern and eastern Kenya, UNICEF, the United Nations Children's Fund, and
other United Nations agencies conducted a large-scale relief effort in the early
1990s to assist vast numbers of refugees from Sudan, Ethiopia, and Somalia. The
project required immense logistical and communications capabilities. In April
1989, UNICEF installed Inmarsat-C mobile satellite communications terminals at
its Copenhagen logistical base; in Khartoum, Sudan; and in project fieldwork
areas in Kenya and Sudan. These terminals access the satellites operated by
Inmarsat (the International Maritime Satellite Organization), which were origi-
nally intended for communications to ships at sea. The terminals can in practice
be used on land for both fixed and mobile communications, and they have been
used to coordinate the distribution of food and aid in Sudan and northern Kenya.
The Inmarsat-C is a compact and lightweight terminal allowing two-way store-
and-forward data messaging via satellite. It provides reliable service and uses very
little power (15 to 50 watts).

The Food and Agriculture Organization of the United Nations (FAO) and the
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European Space Agency (ESA) devised a satellite communications application—
DIANA (Data and Information Available Now in Africa)—designed for rapid dis-
tribution of data obtained from remote sensing satellites on environmental and
agricultural matters. The overall program, which was being implemented in the
early 1990s, is known as ARTEMIS (Africa Real Time Environmental Monitoring
using Imagery Satellite). User facilities were planned for Accra in Ghana, Nairobi
in Kenya, Niamey in Niger, and Harare in Zimbabwe. The information is intended
to help identify areas where severe crop failures may be expected due to adverse
weather and to pinpoint locations where moisture and vegetation growth may
favor an infestation of locusts and grasshoppers.

The FAO, World Bank, and United Nations Development Program (UNDP)
also funded a worldwide agricultural information network, the Consultative
Group Network of Agricultural Research (CGNET). This data network provides
three organizations in Kenya with databases, travel reservation systems, informa-
tion services, telex, and fax links to over 150 offices and organizations in other
countries via packet-switched networks.

The Kenyan office of the African Regional Standards Authority is linked into
the ARSONET information system funded by CIDA, the Canadian development
agency.

4.5.2.2 Universities and Other Research Institutions

Five universities in Kenya, Uganda, Tanzania, Zimbabwe, and Zambia are collab-
orating through ESANET (East and Southern African Network), a data network,
to experiment with network technology and to link researchers worldwide. The
GreenNet conferencing system is available to users at the University of Nairobi
and one other data network location in Kenya. GreenNet serves as the gateway to
ESANET.

The International Centre for Research into Agroforestry has established a net-
work similar to CGNET. Another new network, WedNet, links Kenya to several
other countries and is dedicated to research on natural resources and women's
issues (Godard 1994).

The University of Nairobi also participates in a five-country collaboration
involving Tanzania, Uganda, Zambia, Zimbabwe, and Kenya for electronic text-
message communications between health care professionals. This network uses a
small satellite, HealthSat, launched in 1991, in low-earth orbit. Unresolved regu-
latory issues within Kenya prevented the University of Nairobi from acquiring a
license to access the satellite for a while, but now this link is fully operational.

4.5.2.3 Nonprofit Organizations

In 1990, the Kenya Computer Institute, working with the African Medical Founda-
tion, the Red Cross, St. John's Ambulance, and the Nairobi Hospital announced a
prototype project in disaster management communications that would allow autho-
rized institutions to broadcast messages and update information on resource avail-
ability. In an international communications program similar to those being pursued
by the agricultural research centers, the Environmental Liaison Center in Nairobi
was also planning a way to communicate with organizations via electronic mail.
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These efforts are being assisted by the establishment of an Internet node by the
Kenya Computer Institute and the local universities. Organization by UNESCO
and funding by Korea and Italy contribute to the Regional Informatics Network
for Africa (RINAF) in many countries of the continent. Kenya's Internet node is
expected to be operational in the near future.

Currently, the widest international data access is gained via FidoNet, which is
the least expensive way to connect to bulletin boards, news, and E-mail for many
computer enthusiasts (usually through timed dial-up). FidoNet is a relatively
informal worldwide network, developed initially by users themselves. Many of
the new data communications networks emerging in Kenya are structured to
accommodate FidoNet protocols (Godard 1994).

4.5.2.4 Financial Services and Commercial Sector

Kenya's membership in SWIFT, the global electronic payments network based on
packet switching, was promoted by the Kenyan Bankers Association in 1994.
Integration of Kenya's banking sector into SWIFT enhanced the telecommunica-
tions sector's performance and hence the competitiveness of Kenya's economy as
a whole. Prior to the initiation of SWIFT, Visa card payments were settled by
courier. This was costly, resulted in time lags, and posed the risk that information
on stolen cards would not arrive in time.

Citicorp's internal worldwide satellite network, which includes links to its
Kenya locations, is designed to achieve a competitive advantage by providing
timely information and rapid execution of transactions.

With fifty-one members and eighty-one travel agency locations, SITA, the
global affinity-group data network for airlines, also has a strong presence in
Kenya. There were SITA nodes—at Nairobi, Mombasa, Kisumu, Nakuru, and
Eldoret.

CompuServe, an information service that is offered commercially to users
throughout the world, is available in Kenya via dial-up lines.

4.5.3 Business Challenges for KP&TC

In the early 1990s, KP&TC and its current and potential sources of capital, such
as international lending agencies, faced a major dilemma. On the one hand, there
was overwhelming evidence of vast excess demand for telecommunications ser-
vices in Kenya, as demonstrated by huge waiting lists and by the congestion
resulting from the many call attempts exceeding the capacity of the network.23 On
the other hand, there were indications that KP&TC would find it more and more
difficult to finance a sufficient level of capital investment to catch up with
demand, either by self-financing from retained profits (since profitability has been
falling rapidly) or through outside loans or other forms of funding.

The financial deterioration of KP&TC in the late 1980s and early 1990s
occurred in part because of a hugely expanded investment program, as we noted
earlier. Commitments extended far beyond the projected level of investment for the
Third Telecommunications Development Program that KT&PC agreed to with one
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of its major lenders, the World Bank, in 1985-86, and they appear to have strained
the limits of KP&TC's financial ability to sustain its capital spending program.

Also, KT&PC's relations with the World Bank and other lenders and donors
deteriorated in the early 1990s. In addition to relations with the World Bank, sev-
eral bilateral relationships appeared to be troubled. The Danish aid program,
Danida, as well s.s a similar Swedish program, both reduced their level of funding
for telecommunications in Kenya. In Danida's case, the problem appears to have
been (at least partly) a reflection of a controversy over the KP&TC pay phone
program, in which KP&TC initially favored card phones using prepaid cards of
relatively high denominations over the easier-to-use, lower denomination cards
favored by Danida that would be more practical to low-income people. This issue
was eventually overshadowed by a larger controversy with several aid donors
over alleged corruption in the Kenyan government, which for a time resulted in
the suspension of new aid from Denmark. Also, assistance from Norway ceased
as a result of a disagreement over human rights (rather than telecommunications)
issues.

The net result of these events was that KP&TC, with reduced access to finance
on concessionary terms and with a weak financial position that limited its ability
to self-finance its own capital investment program, appeared in the early 1990s to
be depending increasingly on credits from equipment suppliers or their home-
country governments to finance its telecommunications. Such credits can often be
expensive and restricting.

Finding the right level and composition of investment in the network, balancing
the need to catch up with high and growing demand against the requirements of
financial solvency, continues to be the major challenge facing the management of
KP&TC.

4.6 The Future

The future prospects for telecommunications in Kenya are poised between great
promise and significant problems. The promise arises from the strong base for
future growth provided by KP&TC's technical skills, the introduction of digital
technology into its network, and the skills of its numerous sophisticated and
demanding telecommunications users. The problems arise from the difficulty of
lending to a large capital program at KP&TC on a financially sound basis. We
believe that the telecommunications policy debate in Kenya over the next few
years should, and probably will, focus on six key subjects: technology choices, the
financing of the capital investment program, regulatory reform, "liberalization"
(i.e., the policy option of allowing or even encouraging increased competition),
"parastatal reform," and privatization. Following are our views on each of these
areas.

'Technology choice" refers to the widening range of technology options avail-
able for expanding the network and especially the local loop. Issues of special
importance are the following:
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• What role should satellite communications linking small earth stations
("very small aperture terminals" or VSATs) play, especially in serving rural
areas and large multipoint user applications?

• Is there a case to be made for providing direct optical fiber links to the
largest users?

• Should the newer radio technologies, including digital radio, be used only
for mobile services, or should KP&TC's strategy work from the outset
toward a radio-based infrastructure ("wireless local loop") that can, in an
evolutionary way, replace wired local loops as a means for providing user
access to fixed services and mobile services?

In our judgment, the rate of advance in technical capabilities and cost reduction
in all three areas is such that extensive use of these new technologies deserves
serious consideration.

With respect to financing the capital program, notwithstanding KP&TC's finan-
cial difficulties of the early 1990s, the fundamentals that determine whether it is
intrinsically feasible to finance a high level of capital investment in telecommunica-
tions continue to be favorable. Demand for service from users is strong and includes
a large amount of demand from major business users who are willing to pay for sub-
stantially greater use of telecommunications (at profitable prices for KP&TC), espe-
cially if the quality of service is improved. The existence of a strong network infra-
structure should enhance the return on additional investment in the network,
provided that the investment program is planned and implemented appropriately.
Finally, expanding access to the network and reducing congestion will generate
additional international traffic, and hence foreign exchange revenues for KP&TC, as
a result of the international settlements process, as long as KP&TC continues to
experience a large surplus of incoming over outgoing traffic.24 It may be possible to
use settlements revenues as security for the loan financing of elements of the capital
investment program, as has been done in other countries (notably the Philippines).

In the regulatory arena, Kenya clearly needs to adopt the principle, increasingly
accepted in other countries, of separating responsibility for regulatory control of
the telecommunications sector from the operational function of building and oper-
ating networks and providing services. An independent regulatory agency should
be created that works at arm's length from KP&TC and the central government
and is charged with both ensuring the economic viability of KP&TC and protect-
ing user interests. Such an agency would be more likely than a centralized govern-
ment agency to adopt a sound pricing policy rather than "squeezing" KP&TC
with either no price increases or small increases at a time of inflation and major
exchange rate depreciation that result in falling revenue in real terms per unit of
traffic. Such independent regulatory supervision would be essential if any addi-
tional steps toward open markets and competition are to be undertaken.

Is there, in fact, a case for further movement toward competition? During our
interview fieldwork, KP&TC's management argued strongly against such
changes, primarily on the grounds that significant scale economies would be lost
(because Kenya's national network is relatively small) and because "cream skim-
ming" of profitable traffic by new entrants would undermine KP&TC's ability to
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bear the high costs and limited revenues derived from serving rural areas. On the
other side of the issue are the benefits of innovation, customer responsiveness,
business discipline, and cost/price reduction that have clearly arisen from the tran-
sition to competition in telecommunications in other countries. Although the con-
cerns expressed by those on the anticompetition side of the debate have some
merit, policies can be developed that satisfy these concerns and still permit com-
petition to develop and yield large benefits.

Whether or not competition in the telecommunications services business arrives
in Kenya in coming years (as it already has in the CPE market), there is no doubt
that KP&TC will continue to be by far the biggest provider of telecommunica-
tions services in Kenya well into the next century. Its performance is therefore a
matter of critical importance for Kenya's economy. A wide variety of proposals
for improved management of parastatal bodies such as KP&TC are under discus-
sion worldwide under the heading of "parastatal reform."25 The general idea
behind such reform is to introduce into parastatal enterprises, such as KP&TC, a
more commercial orientation, with greater cost consciousness, innovation, and
responsiveness to users.

The World Bank is increasingly making parastatal reform a condition for many
of its investments in developing countries. In the case of KP&TC, we understand
that the World Bank has made the recommendation that the posts enterprise be
separated from telecommunications; that the regulatory framework be restructured
and regulatory ground rules made more favorable to competition; and that
KP&TC be run as a commercial entity. The possibility of privatizing KP&TC
may also have been discussed. Kenya's treasury, however, was arguing that cer-
tain parastatals should be excluded from this reform program because they are of
strategic importance to the state. The Kenya Post and Telecommunications Corpo-
ration would be considered one of these. In 1995, Kenya's Parliament reviewed
legislation to separate KP&TC postal and telecommunication divisions. Formal
separation of these two divisions took place in 1996.

Leaving aside the issue of privatization, there is a pressing need for parastatal
reform to stimulate KP&TC to improved economic performance through more
commercial management. At the same time, however, the corporation needs to
maintain its social obligations with respect to, for example, the provision of ser-
vice in rural areas.

The option of privatization returned for debate despite strong opposition. Even
more than the successful privatization of British Telecom and of NTT in Japan,
the decisions by developing countries such as Mexico to privatize their PTTs, and
the successful results, are likely to have a major impact. If Mexico, which has a
long tradition of sensitivity to issues of economic independence and national con-
trol of the economy, finds that it has been beneficial to privatize Telmex (subject
to certain continuing limitations on foreign shareholdings), it will be difficult for
policy makers in other developing countries to ignore the precedent.

In short, telecommunications planners and managers in Kenya, and national
policy makers considering policy toward the sector, are likely to have a very full
agenda. Fortunately, they can draw on a substantial reservoir of Kenyan expertise
and experience developed over the last several decades.
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Notes

1. The BPO's telecommunications business subsequently became British Telecom.
2. Note that between 1985 and 1991, the value of Kenya's exports, as measured in U.S.

dollars, grew 5 percent annually. This rate of growth for export value is lower than the rate
of export volume growth due to the impact of the falling exchange rate of the Kenya
shilling against the U.S. dollar.

3. Statements from documents made available by KP&TC and interviews conducted
during our fieldwork in Kenya.

4. To ensure that all met the approval and licensing standards, KP&TC announced
courses on a fee basis for staffs of private contractors.

5. During mid-1991, when this information was gathered, the exchange rate of the
Kenya shilling was approximately 27 Kenya shillings to 1 U.S. dollar.

6. The increase in working lines in 1993 over 1983 was 122 percent (International
Telecommunications Union 1994; Mulugua 1994).

7. These data were provided by KP&TC in an interview conducted by H. Renfrew in
1991; additional data on call completion are contained in the KP&TC annual reports. This
measure includes call failures for all reasons, including "called party does not answer."
Nevertheless, the very low figure for long distance call completion certainly reflects a sig-
nificant problem of congestion.

8. High traffic growth is evident. Between 1983 and 1987-88, telephone traffic more
than doubled: automatic dialed units grew from 565 million in 1983 to 1.2 billion in
1987-88. More recent comparable data on domestic traffic (i.e., traffic stated in automatic
dialed units) are not available. Statistics showing growth in operator-dialed calls, despite a
dramatic increase in automatically dialed calls, are another indication of total traffic
increases in Kenya: the annual volume of operator-controlled national calls is 42 percent
greater in 1990 than in 1983—an indication of high traffic growth despite increased
automation on the domestic network. International traffic has also increased, assisted by
network automation: the annual volume of outgoing international traffic in 1989 was 107
percent more than traffic in 1983. The percentage of international outbound direct-dial traf-
fic from Kenya rose from 68 percent in 1985 to 97 percent in 1992 (International Telecom-
munications Union 1993).

9. This is compared with 62 percent of all rural exchanges in 1987 (Mulugua 1994).
10. In Kenya, this problem of interpretation is compounded by discrepancies between the

data available from KP&TC and those reported in the ITU's Yearbook of Public Telecom-
munications Statistics, the other standard source.

11. See chapter 12 in Saunders, Warford, and Wellenius 1983.
12. In 1978, there were only 1,490 such phones in Kenya, including rented coin phones

(coin boxes) on private premises such as hotels and restaurants.
13. It is difficult to reconcile data from different sources on Kenya's international circuit

capacity. For example, the ITU Yearbook of Common Carrier Statistics cites 680 interna-
tional circuits serving Kenya in 1992.

14. In 1980, the VHP system had twenty-four subscribers, with capacity for ninety-six.
By the end of June 1988, the system still had the same capacity but with forty subscribers
sharing six frequency channels.

15. Inferences on total leased-line growth cannot be derived simply from comparing the
1980 leased-line figures and the 1988 modem figures, because domestic leased lines used
for data require two modems (i.e., one at each end of the line), while international leased
lines require only one modem for the Kenya end of the link.

16. Dial-up X.28 and X.32 and dedicated X.25 access are available at speeds between
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300 and 9,600 bps. Where access is via dial-up network or analog leased lines, KP&TC
advises that type-approved modems be bought from Racal or NCR and installed by
KP&TC personnel or their authorized agents. There are two switches in Nairobi and nodes
in Kisumu, Nyeri, Mombasa, and Nakuru. Gateways give X.75 access to IPSS in the
United Kingdom and Telenet in the United States. We were told by KP&TC that Kenpac
will support a wide variety of data communications protocols: X.28, 3270 SNA DSP,
SDLC, 3270 Bisynchronous DSP, and X780 Bisynchronous (2780/3780) after conversion
to the standard interface protocol, X.25. During our interview fieldwork in 1991, however,
some users questioned whether the full range of planned protocol-support capabilities was
fully effective.

17. The World Bank loan for the Third Telecommunications Program was approved by
the World Bank board in June 1985: the loan agreement was signed in May 1986. The orig-
inal loan amount was U.S.$32.6 million.

18. For another example beyond the research discussed in detail here, see Cleevely and
Walsham 1980.

19. The methodology and findings are described in Tyler and Jonscher (1982).
20. By "full demand" we mean the volume of traffic that would occur if all customers

wanting to rent exchange lines and make calls at the currently prevailing prices were
accommodated.

21. Based on the exchange rate of the Kenyan shilling at 27 KSh to U.S.S1 at the time
this field research was conducted in 1991.

22. From documents made available during our interview fieldwork in Kenya.
23. Strictly speaking, the evidence shows that there is large excess demand at KP&TC's

current levels of pricing, which are probably below economically efficient levels because
of government restrictions. However, in our judgment there would continue to be a large
amount of excess demand at any reasonable level of pricing.

24. In 1990, there were 26.1 million minutes of incoming telephone traffic to Kenya and
only 21.2 million minutes of outgoing traffic. By 1992, outgoing international traffic was
22.3 million minutes, showing a modest 5 percent rate of growth.

25. See, for example, Wellenius, Stern, Nulty, and Stern 1989.
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5
Tanzania

M. L. LUHANCA

5.1 Physiography

The United Republic of Tanzania is a littoral state of the Indian Ocean located
between longitudes 29 and 40 degrees east and latitudes 1 and 11 degrees south. The
United Republic of Tanzania is made up of a union of two formerly independent
countries—Tanganyika (on the mainland) and the islands of Zanzibar and Pemba in
the Indian Ocean. Tanzania mainland (formerly Tanganyika) has an area of 94,000
square kilometers of which 20,000 square kilometers is covered by lakes. The
islands of Zanzibar and Pemba have a combined area of 2,500 square kilometers.

The population of Tanzania in 1995 was estimated to be 30 million growing at
an average annual rate of 2.8 percent. The overwhelming majority of the rural
population consists of small holder farmers and herders.

5.2 Economics and Politics in Tanzania

The primary economic activity in Tanzania is agriculture, which in recent years
has accounted for about 40 percent of the GDP and about 70 percent of annual
export earnings. Tanzania also has a small industrial sector and a small manufac-
turing sector, both accounting for less than 20 percent of the GDP.

Between 1967 and 1991 Tanzania followed a socialist economic philosophy. A
large parastatal sector was built up to carry out activities in the areas of industry,
agriculture, transport and communications, mining, education, health, fisheries,
and so on. But starting in 1991, Tanzania has been following a free-market, capi-
talist philosophy. The government has started divesting itself of all production
parastatals and is encouraging private-sector participation in the economy.

For about the past thirty years, Tanzania has been ruled by one political party.
In 1992, however, Tanzania adopted a multiparty political system. The first multi-
party parliamentary and presidential elections were held in October 1995.

Economic and political liberalization has gone hand in hand with the liberaliza-
tion of policies governing the news media. Tanzania has gone from a state where
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all news media were government controlled to a state where there is vibrant pri-
vate press, private radio stations, and private television companies.

5.3 Recent History of Tanzania

In April 1964, Tanganyika united with the Indian Ocean islands of Zanzibar and
Pemba to form the United Republic of Tanzania.

Tanganyika was a German colony up to 1918, the end of the First World War.
From 1918 to 1961 Tanganyika was ruled by Great Britain as a Trustee Territory
of the League of Nations (1918-45) and of the United Nations (1945-61). Tan-
ganyika obtained her independence from Great Britain in 1961 and became a
republic in 1962.

5.4 Telecommunications in Tanzania Today

Telecommunications services in Tanzania were provided by one public-switched
telephone network (PSTN) operator, the Tanzania Telecommunications Company
Limited (TTCL). Private telecommunications networks are also operated by the
railways, the harbors, the electric utility, the military and security establishment,
and private and public mobile and nonmobile radio communications systems.

5.4.7 Private Telecommunications Networks

Although the military and other security services operate private radio and
telecommunications networks, no data on these networks are available in the pub-
lic domain, and therefore, these networks will not be covered in this chapter. Of
the remaining private networks, the large ones belong to the Tanzania Electric
Supply Company (TANESCO), SITA (the airline reservation system), and the
railway signaling and telecommunications systems of the Tanzania Railways Cor-
poration (TRC) and the Tanzania Zambia Railway Authority (TAZARA).

The TAZARA telecommunications system links all stations along the railway
line. The system has automatic exchanges in all electrified towns and magneto
exchanges in nonelectrified towns. Some magneto exchanges have been replaced
with automatic ones by using photovoltaic power systems in nonelectrified stations.

The TRC telecommunications system also links all stations along the railway
network. The TRC network has automatic exchanges in electrified towns and in
stations with photovoltaic power systems. It uses magneto exchanges in other sta-
tions. Maintenance of the TRC network is done under contract by TTCL.

The SITA airline reservation system links major airline offices in Dar es
Salaam with other offices worldwide via leased voice grade circuits through
Nairobi to London. Although the SITA network is a packet-switched network, it is
operated in a circuit-switched mode from Tanzania to London. Within Tanzania,
the Air Tanzania Corporation (ATC) operates terminals in major up-country towns
it serves and in Zanzibar. These terminals access the SITA network through a
gateway in Dar es Salaam. The ATC network uses a star topology with messages
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between any two terminals -in the network having to pass through the node in Dar
es Salaam. The SITA network enables any ATC terminal to access, store, and/or
retrieve data from host computers belonging to SITA that are situated in the state
of Georgia in the United States.

The TANESCO telecommunications system provides voice communications
services needed to control the operation of its interconnected electricity genera-
tion, transmission, and distribution system. In order to improve its reliability in
operating this interconnected network, TANESCO has installed a system for
supervision, control, and data acquisition (SCADA) that is built up as follows:

• A control center in Dar es Salaam.
• A SCADA system connected to existing power plants and substations with

possibilities of up to fifty connections.

The SCADA system transmits data over voice grade circuits using several
voice frequency telegraph (VFT) channels that employ frequency modulation
(FM) in accordance with international telecom recommendations: R.35 (50 baud),
R.37 (100 baud), and R.38A (200 baud). Separate VFT channels are also provided
for telephony and telex systems.

The TANESCO telephone system deployed fifteen automatic exchanges with a
capacity of 288 connections, out of which 75 connections were used as trunk
lines. This telephone system has more sophisticated traffic handling facilities than
those available on the TTCL network. For example, TANESCO's system offers a
conference facility, multiaddress signaling, and prioritized customer categories.
The telex system operated by TANESCO links ten substations and offers full
duplex communication between the substations.

5.4.2 The Telecommunications Network of TTCL

5.4.2.1 Basic Services

Voice telephony and telex services are offered by the Tanzania Telecommunica-
tions Company Limited, the only PSTN operator so far licensed. The PSTN con-
sists of switching, transmission, and subscriber loop facilities. In switching there
is a diversity of equipment ranging from old step-by-step exchanges through
crossbar exchanges to digital switches.

Tanzania had a total of 218 exchanges in 1995, out of which 34 were digital with
39,000 direct exchange lines (DELs). Table 5.1 presents data on these exchanges,
including their number, their suppliers, and their capacity. All manual exchanges
are from Ericsson of Sweden. The total installed capacity in 1995 was 130,000
lines. The average exchange fill was about 74 percent, and 99,000 DELs were con-
nected. Of the DELs connected in 1995, 38 percent were served by thirty-two ana-
log exchanges and 52 percent were served by thirty-four digital automatic
exchanges. The remainder of the lines were served by 152 small manual
exchanges. Seventy percent of the exchanges, serving over 40 percent of the sub-
scribers, are more than twenty years old and in poor condition.

In 1995, the telephone density in Tanzania at 0.33 DELs per 100 population
was among the lowest in the world. Service is concentrated on Dar es Salaam,
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Table 5.1. Exchanges and Suppliers

Telecommunications in Africa

Switch Type

GX5000
NEAX61E
FETEXF150
HDX 10
S 12
FEDEX 100
CDOT 128
ELTEXV
Total

C400
C23
S x S
C5
X-Bar BTM

Supplier/
Manufacturer

Digital

Mitel
NEC
Fujitsu
Hitachi
Alcatel
Fujitsu
W. S. Telesystems
Sagem

Analog

Hitachi
Hitachi
Plessey
Hitachi
Bell
Total

Country

Exchanges

Canada
Japan
Japan
Japan
Belgium
Japan
India
France

Exchanges

Japan
Japan
U.K.
Japan
Belgium

Quantity

17
6
4
2
2
1
1
1

34

10
13
4
3
2

32

Capacity
(no. of lines)

17,700
26,000
10,000
6,000
3,000
2,000

80
20,000
66,780

22,200
8,200

13,100
2,502

550
46,442

connecting it with all major towns in Tanzania and with the neighboring countries
of Malawi, Zambia, Kenya, Rwanda, and Uganda. International voice traffic is
transmitted via earth satellite stations at Dar es Salaam. By 1998, the telephone
density increased to 0.62 DHLs per 100 population.

There is an automatic international digital telex exchange in Dar es Salaam. Telex
service is also available to fifteen other major towns in Tanzania served by three
analog and one digital exchange. Total telex capacity is about 4,000 subscribers.

Although the only problem with telex service is inadequacy, telephone service
is not only inadequate but also congested and unreliable. The inadequacy of the
telephone service is so severe that the number of customers waiting to be pro-
vided with service countrywide is about 150,000, whereas the number of DHLs is
99,000. The real pent-up demand is estimated to be 400,000. Congestion on the
network is caused mainly by poor maintenance and inadequate capacity (both
switching and transmission capacity) on the trunk network. The poor maintenance
results in high fault rates, with an average of about 70 percent of DHLs being in
working condition at any one time.

The traffic on the network of the Tanzania Telecommunications Company Lim-
ited (TTCL) is 60 percent local and 30 percent trunk, with the balance being inter-
national traffic.

A Memorandum of Understanding signed by TTCL and the government of Tan-
zania set up specific performance targets on network performance, revenue genera-
tion, and staffing that TTCL has to meet. An independent consultant is engaged
annually by the regulatory authority to carry out a performance audit of TTCL to
verify whether or not TTCL is meeting the agreement and license targets.

Some of TTCL's customers have started using callback (or call reorigination)
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equipment to take advantage of the low telecommunications tariffs available in
the United States. The use of the callback facility has had a negative impact on the
revenue that TTCL obtains from international traffic.

Tanzania is one of the twenty-five poorest countries in the world. As such it
receives most of its aid from developed countries in the form of grants rather than
loans. The telecommunications sector has not been an exception. Prior to the inau-
guration of the Telecommunications Restructuring Program (TRP), some devel-
oped countries provided grants that enabled TTCL and its predecessor TPTC to
rehabilitate and expand the telecommunications network in Tanzania.

Some of the donor countries that have provided grants for investments in the
telecommunications network in Tanzania have not been keen to see TTCL priva-
tized. These countries called for a feasibility study on the privatization of TTCL,
specifically taking into account investments they had made in TTCL through
grants to the government of Tanzania.

5.4.2.2 Mobile Cellular Telephony

Tanzania licensed a private company to offer mobile cellular telephone service
starting in 1993. The company used analog technology to provide the service to
customers in Dar es Salaam and Zanzibar.

In 1994, another private company was licensed to offer mobile telephone ser-
vices in Dar es Salaam and Zanzibar, using digital GSM technology. Subse-
quently, TTCL began to offer mobile cellular telephone service to some of the
other large towns in Tanzania.

5.4.2.3 Data and Paging Services

Data services were provided in Tanzania after 1996 through a joint venture
between TTCL and a French company. TTCL also offered paging services.

5.4.2.4 E-Mail and Internet Services

Electronic mail services are at their infancy in Tanzania with less than ten nodes
connected to the FIDONET network in 1995. The largest number of E-mail users
was at the University of Dar es Salaam. The computing center at the university,
which operates the E-mail system, also operates terminals where the public can
send and receive E-mail messages.

Starting in January 1996, full Internet services became available for the first
time in Tanzania via a leased circuit to Uninet (South Africa). The circuit had 9.6
Kbps of capacity. The University of Dar es Salaam was the first institution to offer
Internet services in Tanzania.

5.4.2.5 Taxes

The government requires TTCL to pay the following taxes:

1. Sales tax on telephone and telex services at the rate of 15 percent of the rev-
enue earned from the provision of the service.

2. A corporation tax at the rate of 35 percent of the profits.
3. A payroll levy at the rate of 4 percent of the gross emoluments paid to staff.
4. A stamp duty at the rate of 1 percent of the receipts of the company.
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5.4.2.6 Non-Core Business Activities

The operating license of TTCL permits the company to engage in businesses other
than telecommunications. The policy of the company is, however, that of divest-
ing itself of all non-core businesses.

5.4.3 The Regulatory Environment

5.4.3.1 The Tanzania Communications Commission

The government of Tanzania established the Tanzania Communications Commis-
sion in 1994 to regulate, among other things, the provision of telecommunica-
tions services in Tanzania. In that regard, major functions of the commission are
as follows:

1. To license providers of telecommunications services.
2. To license and regulate the allocation and use of satellite orbits and the

radio frequency spectrum.
3. To approve telecommunications tariffs.
4. To promote competition in the provision of telecommunications services.
5. To approve equipment to be used in the provision of telecommunications

services.

Prior to the formation of the Tanzania Communications Commission, regula-
tory functions and the provision of postal and telecommunications services were
being carried out by the same organization, the Tanzania Post and Telecommuni-
cations Corporation (TTPC)—an organization that was created in 1977 to replace
the East African Posts and Telecommunications Corporation following the
breakup of the East African community in 1977.

The Tanzania Communications Commission is mandated to promote the devel-
opment of rural telecommunications in Tanzania. To achieve this objective, the
commission plans to set up a Rural Telecommunications Development Fund to
which all licensed operators of telecommunications networks in Tanzania must
contribute.

5.4.3.2 The License Granted to TTCL

The Tanzania Communications Commission (TCC) granted a license to TTCL in
1994 allowing the company to provide telecommunications services in Tanzania.
The main highlights of the license are as follows:

1. It does not give TTCL a monopoly status. The commission is at liberty to
license other providers of telecommunications services.

2. The duration of the license is twenty-five years, and it cannot be revoked in
the first fifteen years.

3. Cross-subsidies in TTCL's tariffs are not allowed.
4. Once every year TTCL must undergo an efficiency audit to verify opera-

tional performance vis-a-vis targets set in the license.
5. Interconnection service must be provided by TTCL, at rates approved by
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the commission, to gill other parties wishing to offer telecommunications
services in Tanzania.

The terminal equipment market is fully liberalized, and TTCL has allowed pri-
vate individuals and companies to perform internal wiring of customer premises.

The license granted to TTCL commits it to the provision of universal service.
Since most people in Tanzania live in rural areas where there is little business to
pay for telecommunications facilities, provision of universal service is to be made
possible by requiring all telecommunications licensees to contribute to a Rural
Telecommunications Development Fund. This fund will then provide for the
expansion of telecommunications services to the rural areas.

5.5 The Future of Telecommunications in Tanzania

5.5.7 Constraints on Efficiency

Future activities in the telecommunications sector will have to address the follow-
ing problems currently afflicting the telecommunications network in Tanzania:

1. Severe congestion at the local and trunk exchange levels.
2. A high percentage of faulty equipment and deteriorated external plants.
3. A lack of spare parts and qualified staff.
4. A low level of successful interurban calls (about 25 percent).
5. The length of time it takes to repair a fault (an average of ten days).
6. Incorrect and late billing.

5.5.2 Strategies for Removal of the Constraints

Prior to 1991, the approach to network expansion and to solving the constraints
just mentioned was ad hoc and without any clear strategy. Starting in 1991, TTCL
has reviewed the existing quality of service and broadly defined the following
areas for improvement:

1. Institutional development to ensure efficient and effective management and
maintenance.

2. Major rehabilitation and expansion of the telecommunications network.
3. Alleviation of traffic congestion.

A Telecommunications Restructuring Program (TRP) has been conceived to
address these issues. The program addresses network expansion and rehabilita-
tion, staff training, and the stocking of spare parts. The program raised revenues
from U.S.$56 million in 1991 to U.S.$166 million in 1995.

5.5.3 Competition

The licensing of two mobile cellular telephone operators in Dar es Salaam and
Zanzibar allowed a private company to break ground for a satellite station and to
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put up exchanges that will enable the company to offer telecommunications ser-
vices in Zanzibar.

Initially, one company offered mobile cellular communications services. The
second operator commenced operations later in 1995. The initial tariff was
U.S.$0.4 per minute for local calls. The quality of service was good, although
there was congestion between about 9:30 A.M. and noon.

A private company, ZANTEL, was the first to apply for and be granted a
license to provide basic telecommunications services in Tanzania. This company
provides basic telecommunications services in Zanzibar. It will also provide inter-
national telecommunications services using its own satellite earth station. The
Tanzania Communications Commission granted ZANTEL its license.

Set up as a joint venture company between the government of Zanzibar and a
private company based in Ireland, ZANTEL is responsible for obtaining financing
for the implementation of the telecommunications project in Zanzibar. The gov-
ernment of Zanzibar is not required to contribute funding, but it will be able to be
an equity shareholder in the joint venture company.

The funds for the project, estimated at U.S.$25 million, was raised via a combi-
nation of the following:

• Medium-term suppliers' credits.
• Support from the Overseas Private Investment Corporation, an organization

of the U.S. government.
• Support from the United States Agency for International Development.
• Other participants, comprising local, private, and foreign investment groups.

The ZANTEL network includes the following:

1. An earth station.
2. Digital switching equipment, comprising an international transit exchange

and local exchange equipment (10,000 lines) to provide telephone service
in Zanzibar.

3. Customer local telephone distribution system using wireless communica-
tions technology.

4. Cellular mobile telephone service.
5. Interface and interconnection equipment to enable the ZANTEL network to

work with the TTCL network.

The license granted to ZANTEL is more restrictive than TTCL's. It contains the
same provisions as TTCL's license with the following special issues:

1. It limits ZANTEL to providing only basic fixed telephone services, mean-
ing that the company cannot provide mobile cellular services or use wire-
less local loop technology.

2. It confines ZANTEL to offering telecommunications services to customers
in Zanzibar and Pemba islands only.

3. International traffic carried by ZANTEL must be from and to customers
only in Zanzibar and Pemba.

4. It prevents ZANTEL from offering value-added services.
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5.6 Conclusion

Telecommunications services in Tanzania are provided to only a few individuals.
The services currently provided are inadequate and poor. A program for an expan-
sion of the service, rehabilitation of the network, and training of staff that has
been embarked upon may improve the situation. The liberalization of the telecom-
munications sector, allowing more operators and service providers, augurs well
for the future of telecommunications in Tanzania.
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6
The Congo

E. BISIMWACANYWAAND BUKASATSHILOMBO

The Republic of Congo (formerly known as Zaire) is the third largest country on
the African continent with 2,345,000 square kilometers. It is also one of the most
populous countries with more than 41 million inhabitants. For over a decade, the
country has faced several serious economic and political challenges that have
affected the prospects of this otherwise resource-rich country.

This chapter discusses the development of the Congo's telecommunications
sector. It presents the state of telecommunications in the Congo as of the mid-
1990s and assesses the obstacles confronting further development. The conclusion
provides broad recommendations for improving the current state of telecommuni-
cations and for moving the Congo's telecommunications sector into the twenty-
first century.

6.1 The Colonial Period

Telecommunications technology was introduced into the country during the colo-
nial period solely for the colonial power and its administration. The Belgian Congo
was a region of intense economic activity, and because the productive units were
scattered, considerable resources were placed into telecommunications (relative to
other African colonies). The telecommunications system linked the several produc-
tion units within the Belgian Congo and the capital Leopoldville, which is now
called Kinshasa. The Belgians invested in infrastructure expecting the country to
remain a colony. The events of 1959-60 went against all Belgian expectations.

6.2 Postindependence

The Congo gained its independence in 1960. Telecommunications was placed
under the administration of the National Office of Zaire for Post and Telecommu-
nications (the ONPTZ). Having had no role in the development of the system,
however, and no experience in technology or management, the newly independent
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nation and its citizens did .not realize the importance of telecommunications for
social and economic development. During the 1960s and the 1970s, for example,
children were still making toys out of the wires used for telecommunications. Fur-
ther, the lack of political stability during the postindependence era resulted in a
discontinuity of telecommunications development. Subsequently, there has been
no strategy for thirty years; each administration has simply restarted the same
telecommunications projects. Since independence, ONPTZ has continuously
blamed the poor service on the antiquated and obsolete equipment it is forced to
use. While this is partially true, other questions must be answered.

When the telecommunications data from 1980 to 1988 is examined, it is evi-
dent that while the network was antiquated, it was still underutilized. In 1985, the
number of telephones was 38,845. By 1988, these figures had dropped dramati-
cally, except the number of major lines, which grew from 29,010 to 29,186. With
respect to traffic volume, 1985 was the year with the greatest volume: for national
calls, volume changed 786.3 percent (1,604,000 more calls) over 1980; 598 per-
cent (or 1,549,000 calls) over 1982; and 343 percent (or 1,400,000 calls) over
1988. Thus, there is considerable room for increased utilization of the current net-
work. The government invested an estimated U.S.$33.1 million in telecommuni-
cations infrastructure in 1988 and employed 6.75 (±0.025) percent of the popula-
tion in the telecommunications industry. According to the ITU, the number of
main lines in Zaire increased from 26,600 main lines in 1980 to 29,186 in 1988.
Meanwhile, the amount of customer premises equipment (CPE) connected
jumped from an estimated 27,300 in 1980 to 38,845 in 1985, only to fall back
down to 32,116 in 1988.

In the 90s, the following telecommunications development projects were under
way:

1. Installation of 8,000 lines for the town of Kinshasa, divided into four digital
telephone exchanges using system S 1240. (Financed by Belgium for a total
cost of 350 million Belgian francs. Supplier: Alcatel-Bell telephone.)

2. Installation of two central telephone exchanges with 9,000 lines, one in
Kinshasa with 6,000 lines and the other in Kisangani with 3,000 lines.
(Financed by Italy with a U.S.$9.3 million fund. Supplier: Alcatel-Siette.)

3. Installation of a digital microwave system with large capacity (34 megabits
per second) linking Kinshasa to the port of Matadi and serving the towns of
Kasangulu, Inkisi, Mbanza Ngungu, Lufutoto, Tmba, Lukala, Kimpese, and
Songololo. (Financed by France for a cost of 20.5 million French francs.
Supplier: Alcatel-ATFH.)

The following telecommunications projects were announced:

1. The construction of a trunk network associated with the four telephone
exchanges just mentioned. (Financing by Belgium for 368 million Belgian
francs, of which 100 million was agreed on for the first phase. Supplier:
Belca.)

2. Acquisition of exchanges and trunk networks in Bukavu, Gbadolite, and
Goma. (Financing by Italy for U.S.$15.4 million. Supplier: Alcatel-Siette.)
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3. Study of the reorganization of telecommunications at the national level.
(Financing by the World Bank for U.S.$750,000. Execution agent: Tracte-
Bell.)

4. Implementation of the completed studies for the restoration of the telecom-
munications network of the town of Kinshasa and the restructuring of the
ONPTZ at a cost of U.S.$80 million.

In 1991, ONPTZ began using Intelsat's Planned Domestic Service to extend
service to the rural areas via a 36 Mhz bandwidth leased transponder and fourteen
standard Z earth stations supplied by Telespace of France. Zaire uses microwave
relay links for national trunks and international links to neighboring countries.
Microwave relay links were utilized along the following routes:

Kinshasa-Mbanza Ngungu-Matadi
Lubumbashi-Likazi Kolwezi (in good condition)
Goma-Bukavu-Uvira
Bukavu-Cyangugu (Rwanda)
Lubumbashi-Tshingolo
Kinshasa-Brazzaville (Congo)
Kananga-Mbuji Mayi (in good condition)

Thus, by the early 1990s, ONPTZ was making some headway in improving and
expanding telecommunications service. The political troubles of the 1990s, lead-
ing to the eventual ouster of President Mobuto, imperiled these projects. Demand
was clearly shown: in 1993, for example, 10,420 were on the waiting list even as
line capacity increased by over 70 percent from 30,000 lines in 1988 to 51,000
lines in 1991. But the collapse of the economy and of the Mobuto regime put
telecommunications development on hold.

6.3 The Present

6.3.7. Domestic Telecommunications

It is extremely difficult in the mid-1990s to make a call from Kinshasa to
Bukavu—a distance of 2,000 kilometers, and telephone calling between Bukavu
and Goma—only 200 kilometers away—is often impossible.

Further, telecommunications continue to be plagued by the same problems that
cripple the rest of the country's public sector: inflation and nonindexed salaries
lead government employees to personal entrepreneurship. For example, commu-
nications with Europe are often sold by individuals with access to a business line
who charge others for the use of their phones. Similarly, some ONPTZ employees
sold minutes or hours of international calls to private individuals. These calls were
then undertaxed and the money divided among the participating employees.

In 1993, Zaire's minister of Telecommunications presented an urgent priority
plan that concerned the city of Kinshasa, the ten regional capitals, the town of
Gbadolite, some other important towns, and the Panaftel (Pan-African Telecom-
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munications) project. In this program, the qualitative and quantitative objectives
of the restoration and modernization plan for Zaire's telecommunications were
defined as follows:

1. Attain 100,000 telephone lines by the end of 1995, compared with 34,000 at
the end of 1993.1

2. Attain 4,000 telex lines by the same date.
3. Link Kinshasa, the capital, with all the regional capitals through an efficient

transmission system.
4. Link Zaire to all the neighboring countries by microwave relay links.
5. Improve the quality of service by installing new central telephone

exchanges and some new cable networks to replace the antiquated ones.
6. Reorganize the satellite telecommunications service and build several ter-

restrial stations including a type A international station.

6.3.2 International Telecommunications

The state of Zaire's international telephone communications is little better than
its domestic system. In the mid-1990s, for example, it had become extremely dif-
ficult to reach Kinshasa directly from Europe, sometimes requiring repeated
attempts over several days to make a single connection. Officially, this situation
is attributed to network congestion, but the actual problem is efficient routing.
The only effective route for foreign calls is through an operator in Kinshasa.
Even then, however, it is practically impossible for an international caller to
reach Bukavu via Kinshasa. One way to contact Bukavu from Paris or Brussels
is to make a connection with a town like Cyangugu, on the border between Zaire
and Rwanda, and hope that someone in Cyangugu will relay the message to
Bukavu.2

The ONPTZ had practically no control over receipts, and the big departments
of the state, which are the largest consumers of telecommunications, did not pay
their bills. This, combined with the free fall of the local currency in the 1990s,
meant that Zaire could no longer pay the bills for international communications.
This situation reached drastic portions in 1993 when Intelsat threatened to discon-
nect Zaire because of failure to settle its accounts. In 1994, Zaire paid U.S.$1.2
billion to Intelsat and averted having its international link to the world severed.

6.3.3 Solar-Powered Telephone Stations

A project of the Belgian-Zaire Development Cooperation for the restoration and
installation of eighty-six solar-powered telephone stations was in the execution
phase in late 1993. Thirty-six stations were being installed before the breakup of
the Development Cooperation. Providing service to rural locations was one of the
objectives of these stations.

Solar-powered technology is useful in a country like the Congo where distances
are great and intense solar energy exists in abundance. However, the technology is
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expensive when photocells are used. In addition, the infrastructure can be stolen
and/or vandalized easily. An intermediate solution to these issues is to locate the
solar-powered communications devices in protected areas.

6.3.4 Cellular Telephony

The ONPTZ was dealt a hard blow in 1989 when TELECEL, a mobile carrier
operating its own telecommunications system, was authorized by the govern-
ment. Launched in Kinshasa, TELECEL has extended service to Lubumbashi,
Goma, and other locations. The ministries and the major companies who were
clients of the ONPTZ were first to subscribe to TELECEL. In 1992, TELECEL
had 4,200 subscribers. It offered a better quality of service than the ONPTZ, but
only the elite could afford to subscribe to it. Subsequently, some argued that
TELECEL's success was merely another manifestation of the inequity and cen-
tralization that has characterized Zaire's society. Further, it is ironic that much
of the ONPTZ's low service quality resulted from nonpayment of telephone
receipts by the state departments, exactly those who migrated to the new TELE-
CEL: in 1994, government ministers and officials owned 1,000 TELECEL
accounts.3 As of 1993, TELECEL maintained a virtual monopoly over telecom-
munications, as the ONPTZ's service was completely unreliable. In 1995, the
cellular operator had an estimated 6,500 subscribers using the service through-
out the country.

Originally, TELECEL was allotted both the A and B bands; however, in 1994,
there was new entry into the cellular market—Comcell. Subsequently, TELECEL
was ordered to cease transmission over the B band. The company refused to move
out of the B band, stating that it would require U.S.$30 million to restructure its
services. In April 1994, armed men raided TELECEL transmitters, cutting cables
and causing the network to go down for thirty-six hours.

Comcell eventually completed construction of its own earth station and began
building its central exchange. In 1994, it had 1,000 subscribers and a capacity for
3,000 simultaneous connections. Another firm, Transglobal Telecom, was poised
to enter the wireless market. Thus, by 1995, we find a scenario in which the PTT
had ground to a halt and private companies were moving in to provide adequate
communications to those who could afford the service—the elite.

The introduction of competition in the Congolese market is expected to result
in lower airtime rates in the short run. In a country where cellular telephony is
used as a substitute for wireline telephony and where airtime rates are as high as
U.S.$6 per minute for international calls, competition is bound to have a positive
effect on the market. In the future, as cellular phone service continues to spread
to the mass market, other wireless technologies will be increasingly used to pro-
vide communication to both the business and consumer markets in major cities
like Kinshasa, Lubumbashi, Mbuji Mayi, and Matadi. These include mobile
satellite technology and wireless local loop technology, all of which need a com-
mitment from the government to allocate spectrum. There is evidence of a grow-
ing trend toward this necessary development. For example, the IDM Satellite
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Division has become a key telecommunications provider for Congo, signing a
$12 million deal to set up a wireless network. The deal includes a long-distance
communications project.

6.4 The Future

A question remains about the type of technology that should be implemented in
the Congo in order to address the bottom line: better quality, reliable, low cost,
and profitable communications throughout the country. When social and business
factors are taken into account, it is clear that there is a need for immediate voice
and fax communications, and later data and Internet-type communications. When
the geographic and economic factors are taken into account, it becomes evident
that the cost- and time-effective technology to be used in upgrading and extending
the Congo's telecommunications network is wireless communications.

Specific wireless solutions include:

• Cellular and personal communications services (PCS) technologies. These
could be implemented in a multiple carrier environment allowing the entire
country to be covered and leveraging the entrepreneurial spirit of private
parties. The government could set directions by allocating the frequency
spectrum and by suggesting a standard such as the Advanced Mobile Phone
System (AMPS), which is already used by TELECEL and Comcell. A digi-
tal standard like the Global System for Mobile Communications (GSM)
should not be disregarded, but some consistency with existing systems is
also desirable.

• Wireless local loop technologies. These are at the intersection of wireless
and wireline technologies and could be used to rapidly bolster the existing
public telecommunications network. Alternatively, licenses could be given
to a private organization who would then compete with the PTT. Motorola,
among other equipment vendors, has introduced its Wireless Local Loop
system (WiLL) in several African countries already. The vendor could push
its system through the existing channels in the Congo where it has a long-
standing presence.

• Satellite technology. Already used in the Congo to a large extent in public
telephony and television, the technology could be extended in the form of
mobile satellite services provided by private parties. COMSAT'S Planet 1
system offers competitive, ubiquitous communications. Iridium, a 66 Low
Earth Orbit (LEO) satellite system, has made agreements with local service
providers throughout Africa, including the Congo. And the IDM Satellite
Division has already become a key telecommunications provider for the
Congo, signing a $12 million deal to set up a wireless network. The deal
includes a long-distance satellite communications project, and the company
has drafted a trio of contracts covering wireless communications, billing
systems, and long-distance calls.
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• Private or Specialized Mobile Radio (PMR or SMR) systems. These trunking
systems, which were already widely used in the Congo, could be upgraded
with the advanced technologies, including digital and encryption.

5.0 Conclusion

In 1994, the Congo's telephone penetration was estimated at 0.09 DHLs per 100
inhabitants. It was estimated that in order to reach the goal of 1 data exchange line
(DEL) per 100, a total of U.S.$600 million would have to be invested. Despite the
tremendous needs of the telecommunications sector, by 1994, the ONPTZ had
ground to a halt. It had more than 100 employees per 1,000 main lines, which was
among the highest in the world. As a result, salaries and fringe benefits accounted
for 80 percent of the ONPTZ's earnings. Additional expenses including "cream
skimming" that occurred with the licensing of the several wireless providers and
the shock of a U.S.$1.2 billion retroactive payment to Intelsat that cut into fund-
ing that the ONPTZ could have used to improve service.

It is imperative to extend the network beyond Kinshasa, whose centralized role
is in any case slowly wearing away. The political changes put into place after
Mobuto's fall already give a larger degree of autonomy to the Congo's regions.

The third goal for the sector is to define a more precise administrative frame-
work by separating the postal service and telecommunications. These two sectors
face enormous challenges that in many cases can no longer be encompassed by a
single ministry or a single national office. Also, the two sectors are managed dif-
ferently and have different human resources requirements.

The fourth goal of the Congo's future telecommunications policy will be to
clarify issues at the organizational level: the sector's operational structures; the
responsibilities at different levels, as well as the responsibilities assigned to the
regions and to Kinshasa; and the delegation of powers.

The country's telecommunications accounting and financial system also needs
to be revised. The tariff system, the collection methods, and the internal controls
structure must be reviewed and adjusted. Billing must be automated, and informa-
tion technology employed to facilitate management.

Finally, the Congo must develop a campaign for training and informing its pop-
ulation in the use and advantages of telecommunications. In a country in which
oral communication has historically been important, the widespread adoption and
effective use of the telephone and other telecommunications services would trans-
late into good business.

Notes

1. Because of numerous factors, including the failure of twisted pair wiring and
attempts to transition to new technology, the number of lines decreased from 51,000 in
1991 to 34,000 in 1993.

2. Seeking an alternative to such haphazard methods of international communication,
the authorities of the Catholic University of Bukavu opted in the 1990s for a private tele-
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phone line in Rwanda and a.,fax—avoiding the Congo's international telephone system
altogether.

3. The telecommunications sector, however, was not the only victim of the spirit of pri-
vatization that pervaded the Congo's power structure in the late 1980s and early 1990s. The
national airline, Air Zaire, was also sacrificed for Scibe-Zaire, a new airline whose fares
were inaccessible to the average citizen and whose planes were said by some to be simply
Air Zaire craft with a new coat of paint.
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7
Rwanda

ALPHONSE KABAYIZA

Rwanda is a landlocked country located at the heart of the African continent, 1,700
kilometers from the Indian Ocean and 2,000 kilometers from the Atlantic, and sur-
rounded by the Sahara, Zaire, Burundi, Tanzania, and Uganda. The topography of
its 26,338 square kilometer area is dominated by mountainous regions and large
lakes: Lake Kivu to the west, Lake Tanganyika to the south, and Lake Victoria to
the east. The country has an average annual temperature of 18 degrees Celsius.

Rwanda, whose capital is Kigali, has a population of 8.3 million inhabitants,
the majority of whom are under sixteen years of age. Rwanda's three ethnic
groups are the Hutu (90 percent of the population), the Tutsi (9 percent of the pop-
ulation), and the Twa (1 percent). In the early 1990s, Rwanda's gross national
product was U.S.$1.813 billion, or U.S.$250 per capita. Coffee exports served as
its main source of hard currency, but the economy also relied on exports of tea,
pyrethrum, tin ores and concentrates, and wolframite.

Until 1991, Rwanda's political regime was based on single-party rule. How-
ever, since then Rwanda has had sixteen political parties, of which five were part
of the transitional coalition government of the early 1990s. The Rwandan Patriotic
Front (FPR), a Tutsi-dominated rebel organization, invaded from Uganda in 1990,
and the conflict intensified as the coalition government was formed. A peace
treaty was signed in August of 1993, but before the peace could be implemented,
the head of state, Major General Juvenal Habyarimana, was killed in a plane
crash. Almost immediately, the Hutu government forces and militia slaughtered
between 500,000 and 1,000,000 Tutsi civilians in an orgy of blood that shocked
the world. The FPR resumed its status in an active rebellion and eventually won in
July of 1994. They then set up a new Tutsi-dominated government headed by a
moderate Hutu. Many other Hutus fled the country, and in the process the entire
region's stability suffered. All this affected the telecommunications system of the
country in a serious way.

7.1 The Past

Originally a monarchy ruled by the Tutsi tribes in 1899, Rwanda was part of a
German protectorate until 1916. It then became a Belgian trust territory in 1916,
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as part of Ruanda-Urundi, -and gained its independence on July 1, 1962. Its first
republic lasted for eleven years, until July 5, 1973, when the military deposed
President Gre goire Kayibanda, a civilian-military government was set up, and
Major General Juve nal Habyarimana became head of state. In 1991, a multiparty
system was declared legal, and elections were announced. Unfortunately, in 1990
a civil war broke out between the FPR and the government, and it was not until
1993 that an accord was reached. This proved to be a temporary peace, however,
and the FPR eventually won the civil war in July 1994.

7.1.1 The Colonial Period

It was only in 1924 that the first automobiles began crossing Rwanda's few pass-
able roads, which had been completed just two years earlier. Mail that previously
could be delivered only by messengers walking at an average speed of six miles
an hour could now be transported by motor vehicle within a day to its final desti-
nation—but only in locations served by Rwanda's scant road system.

By 1930, the first wireless telegraphy station (TSF) was established linking
Kigali to Bujumbura, the capital city of the territories under Belgium's guardian-
ship (now the capital of Burundi). Its primary purpose was the processing or for-
warding of official correspondence. Within the next quarter century, each prefec-
ture's capital city was equipped with similar TSF stations. Each TSF station
communicated exclusively with Bujumbura by telegraph, using manual transmis-
sion and audio reception of Morse code signals. The connection linking Bujum-
bura and Bukavu (The Congo) was the only outlet for international traffic. Inter-
national-bound messages had to be retransmitted from Bukavu to Leopoldville
(Kinshasa) before accessing international connections.

In 1956, Rwanda and Burundi set up their own provincial administration at
Bujumbura-Kigali, and the first local telephone networks—served by small man-
ual telephone exchanges—were established in Gisenyi, Butare, and Kigali. In
1958, local telephone networks were created for Cyangugu, Nyanza (Nyabisindu),
and Gitarma. Gisenyi, Cyangugu, and Butare maintained their direct connection
with Bujumbura while the other inland stations were linked to Kigali, forming the
embryo of a truly Rwandan national telecommunications network. The forward-
ing of international traffic was enhanced by the opening of a connection between
Bujumbura and Kinshasa. In 1959, an aerial line was installed between Kigali and
Butare. Rwanda's telecommunications system experienced radical changes
between 1956 and 1962, from the first successful attempt to forward telephone
messages directly without routing them through Zaire to acquiring modern
Philips-brand telecommunications equipment from Holland.

7.7.2 The Postindependence Period

At this stage of telecommunications development—July 1962—Rwanda
gained national sovereignty. During its first transitional year of independence,
Rwanda's telecommunications system operated within the Common Telecom-
munications Agency of Burundi and Rwanda (ATCBR), and the country
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focused on creating new national and international direct telecommunications
lines. For example, by the end of 1962 telephone services between Kigali and
Bujumbura had been opened, and in February 1963 a Morse code link between
Kigali and Kampala was established. By March-April 1963, telegraph, tele-
phone, and telex services were opened between Kigali and Brussels, and by
mid-year the first radiotelegraph operators trained in Rwanda were graduating
in Kigali. Also in 1963 an international telex network and a manual telephone
switchboard center with seventy-five numbers were installed at Kigali, and
Rwanda began serving its first manual table telex customers.

In 1965, telegraph services (by teleprinter) were opened between Kigali and
Nairobi, and the Morse code manual radio connection between Kigali and Kam-
pala was ended. Several milestones occurred in 1969: TSF stations at Gikongoro
and Gitarama were opened, the telex connection between Bujumbura and Kigali
was established, automated telephone switchboard centers at Cyangugu were
installed, and construction work for a Hertzian frequency band network was begun.

Expansion continued in the 1970s. In 1970, the automated telephone switch-
board center at Kigali was extended, radiotelephone connections between Kigali
and Cyangugu, Butare, and Ruhengeri were inaugurated, and automated tele-
phone switchboard centers were installed at Butare, Gisenyi, and Ruhengeri. A
radiotelephone connection was established between Kigali, Abibjan, and Brazza-
ville the following year, and in 1972 telex connections between Kigali, Frankfurt,
and Kampal were established and a radiotelephone connection was opened with
Paris. In the next four years, five more TSF stations were opened (1973), a telex
was installed at four locations (1974), and a radio transmission center was created
at Nyanza-Kicukiro (1975).

The late 1970s and early 1980s witnessed further expansions and changes in
Rwanda's telecommunications network. In 1977, the switchboard center at Kigali
was extended from 2,000 to 3,000 customers and then in 1979 from 3,000 to
5,000 customers. The year 1979 also saw the installation of an automated telex
center and the inauguration of the Ecole Nationale Mixte des Postes et Telecom-
munications at Kigali. In 1980, fourteen linkages of a rural telecommunications
network were established, and in November of the following year, the high-fre-
quency connection between Kigali and Ruhengeri was replaced by a connection
in the one Hertz frequency band. In 1982, the first Intelsat tests on the Nyanza-
Kicukiro Terrestrial Station were performed. A new TSF station was opened at
Karengeras, and the new automated switchboard at Kigali was established.

7.2 The Present

When the civil war of the 1990s stopped many projects, Rwanda's domestic
telecommunications network consisted of the following facilities:

• Twenty-six telegraph stations, which aside from the Central Radio-Telegraph
Bureau of Kigali, include stations in Gitamara, Butare, Gikongoro, Cyan-
gugu, Kibuye, Gisenyi, Ruhengeri, Byumba, Kibungo, Nyabisindu, Rwama-
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gana, Kansenze, Ruheango, Gatsibo, Nyamasheke, Nyange, Kabaya, Vunga,
Kirambo, Rushashi, Karengera, Kiyuhba, Garenke, Rubengera, Kaduha, and
Masango.

• Twelve automated telephone switchboard centers, six of which were
launched in February 1987 for Kigali and its satellites, with the remaining
six launched in March 1987 for the capital cities of the prefectures: Butare,
Nyabisindu, Gikongoro, Cyangugu, Ruhengeri, and Gisenyi.

• The telex center of Kigali.
• Connections between Rwanda and other countries—either by telex, tele-

graph, or telephone: Kigali/Brussels, Paris, Frankfurt, Amsterdam, Nairobi,
and Bujumbura.

• Two earth stations for satellite communications, one Intelsat and one Sym-
phonie, both located in Kigali.

7.2.1 The Domestic Network

Rwanda has four major telecommunications centers—in Butare, Cyangugu,
Gisenyi, and Ruhengeri—and seven local centers in Gitarama, Nyabisindu,
Gikongoro, Kibuye, Byumba, Rwamagana, and Kibungo. Each major telecommu-
nications center is headed by a center manager who is responsible for the center's
administration, and each local center is under the authority of a local center man-
ager who controls production and management.

The infrastructure of Rwanda's telecommunications network consists of the fol-
lowing elements: a telephone exchange, a telegraph switchboard, rural telephony,
transmission by microwave links, an earth station, and local networks. The tele-
phone exchange consists of modern digital switches. In Kigali, a telephone
exchange operates as an international transit center, a national transit center, a
grouping center, and a manual center facility with operators' transmitters.

In the other regions, four grouping centers were installed in Gisenyi, Butare,
Cyangugu, and Ruhengeri. These automatic switchboards are modern digital sys-
tems and serve 500 to 5,000 subscribers. Through the regional exchanges and the
Kigali grouping center, with its distant concentrators, twelve major towns in
Rwanda have telephone networks. All the regional telephone exchanges are con-
nected to the Kigali center with interurban lines.

Rwanda's telex network initially consisted of a Siemens TWKN-type autocon-
verter installed in 1979 and was equipped with sixty-five channels. In 1988,
Rwanda's only telex exchange was in Kigali. This switchboard served Kigali's
subscribers and twenty-one consumers spread over different regions of the coun-
try. However, because the exchange was old and had reached the saturation point,
the Rwandan administration decided in 1987 to replace it with a Japanese NEC
automatic switchboard with a capacity of 200 local channels and 120 international
channels. Additionally, a French Sagem Eltex U Alpha switchboard was installed
in 1987.

The microwave system, which is mostly digital, is used to support the interur-
ban communications. The Kigali exchange employs transmitters that can function
manually for both regional and international communications. Rwanda's basic
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transmission network has a star-shaped structure for both analog and digital connec-
tions. The central nerve of this star is in Kigali, and connections link Kigali to other
important towns. Rwanda's analog microwave system interconnects the following
centers: Kigali-Butare, Kigali-Gisenyi, and Kigali-Cyangugu. The total length of the
connections is 290 kilometers, and the total number of microwave links is six.

7.2.2 The International Network

Before the launching of the earth station in 1982, Rwanda used to process interna-
tional traffic through high-frequency connections to Brussels (one phone line plus
one graph line), Paris (one phone line plus one graph line), and Frankfurt (one
phone line). A high-frequency connection with Nairobi, Kenya, was created. In
addition, two international connections by Hertzian frequency bands were estab-
lished to link Bujumbura and Kampala.

There are two types of international microwave links in Rwanda: ground com-
munication microwaves and microwaves forwarded by the two earth stations. In
the early 1990s, the Kigali-Butare connections were being used to forward the
Kigali international channels to Bujumbura (Burundi) and were also intended for
use as a means of emergency communication between Butare and Gisenyi.

The ground traffic centers on Uganda and Burundi, although communication
with other countries is possible through the earth station and satellite. Interna-
tional traffic, however, is of less economic importance because there are simply
not enough channels.

7.2.3 Organizational Structure

The organizational structure of Rwanda's Telecommunications General Adminis-
tration, which dates back to 1984, is as follows: at the top of the hierarchy is the
General Management Board, followed by two management boards—one techni-
cal, the other operational—beneath which are five departments (commutation,
transmission, terrestrial station, research, and operations), and then nine bureaus
(accounting, consumer service, cables, telephone and telex switchboards, trans-
mission, radiotelegraph, maintenance, internal taxation service, and logistics and
supplies).

A general directorate of telecommunications is in charge of the country's
telecommunications system. This general directorate is in rum controlled by the
Ministry of Transports and Telecommunications. Through the early 1990s,
Rwanda's telecommunications had neither financial autonomy nor self-suffi-
ciency, although the World Bank was sponsoring a program meant to put national
telecommunications under the control of a limited company called Rwandatel.

In the early 1990s, an appropriate national law or set of laws relative to
telecommunications was nonexistent in Rwanda. For relevant legislation one had
to refer to the laws and recommendations of both the International Telecommuni-
cations Union (CCITT-IFRB and the like) and Intelsat. All potential investors in
Rwanda's telecommunications must sign a contract with the general directorate of
telecommunications.
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The general directorate is structured as follows:

1. General Directorate.
2. Directorate of Equipment and Maintenance.
3. Directorate of Exploitation.
4. Seven departments: administration and finances; inspection and control;

planning and programming; exchanges and cable network; energy and
transmission; earth station; and data processing.

Each department is in turn divided into sections. In the early 1990s, Rwanda's
telecommunications personnel consisted of 615 agents, with 400 in Kigali and the
remainder spread throughout the other regions.

7.2.4 Tariff Structures

7.2.4.1 Telecommunications Tariffs

Local communications in Rwanda are not charged by time—only a fixed rate is
applied. For interurban communications, charges depend on the amount of time
used, but both daily and night tariffs are the same. In the early 1990s, interurban
communications were charged 3 Rwandan francs, and the charging system was
divided into fifteen-second periods.

Charges for international communications depend on both the length of com-
munication and the distance between countries. Communication with certain spe-
cific services are not charged (these include national and international registra-
tions, the state police force, and the fire brigade).

In 1992, the efficiency of Kigali's local traffic was only 49 percent, which is
below expected performance levels based on the general efficiency trend of
telecommunications (65 percent). Of the total number of local calls not com-
pleted, 74 percent received busy signals and 17 percent received a "no response"
from the call's intended recipient. Rwanda's international traffic also shows a sig-
nificant level of inefficiency.

To solve Rwanda's traffic flow problems, tariff arrangements were planned to
motivate subscribers to adjust their telephone usage with respect to the importance
and type of traffic.

Eighty-one percent of Rwanda's telephone traffic is consumed during the
busiest hours of the day. In particular, 51 percent is consumed between 7 A.M. and
noon. Thirty percent of the traffic is consumed during the working hours in the
afternoon (2 P.M. to 5 P.M.), but between 1 P.M. and 3 P.M. the traffic decreases to
only 4 percent of total daily traffic. Only 5 percent of Rwanda's telephone traffic
occurs after 8 P.M. Saturday mornings represent an important traffic period, but
such traffic occurs only at long intervals. The average duration of telephone calls
in Rwanda depends on the distance of the call.

Rwanda uses a lump tariff system for local calls, which constitute nearly 80
percent of the calls made by the system's consumers. However, because local
calls represent only 13 percent of the incoming traffic, they are undercharged.

Incoming international traffic dominates the total incoming traffic in Rwanda's
telecommunications system, just as in most African countries. This reflects the
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fragile character of the management of this service. Generally speaking, the qual-
ity of Rwanda's international service is unsatisfactory, resulting in dissatisfied
customers and losses of incoming traffic, with a resultant loss of revenue for the
general directorate of telecommunications. The reasons for the inefficiency of the
international service include busyness of lines, nonresponse, and line congestion.

A close study of the international tariffs to and from Rwanda in the early 1990s
revealed an important asymmetry: there was a tendency for traffic to be reversed
because subscribers preferred to be called from abroad rather to call from
Rwanda. Tariffs therefore need to be adjusted gradually to compensate for the
asymmetric network traffic.

7.2.4.2 Tariffs for Other Services

The use of telegraph services for international traffic decreased in Rwanda in the
early 1990s due to the growing use of the telephone and fax services. The interna-
tional traffic, however, brings substantial incoming revenues. Because the tele-
graph remains the only means of communication for most people in Rwanda, the
institution of a flexible tariff seemed called for.

Although telex services are often used within Rwanda, gross budgets were
decreasing in the early 1990s. However, the international telex traffic has
increased in recent years—accounting in the early 1990s for about 90 percent of
the incoming telex traffic. Telex services may face stiffer competition from the
increased use of faxes in the near future. Although fax service is quite new in
Rwanda, by the early 1990s it was in full use, primarily by the business sector. It
is therefore likely to generate an important level of telephone traffic and should
continue to attract great interest.

7.2.5 Quality of Service

Rwanda's rate of efficiency in 1992 was 58 percent call completion for domestic
calls and 35 percent for international calls.

With a telephone density of 0.11 main lines per 100 inhabitants in 1988,
Rwanda ranked last among African nations. However, the telephone exchanges
installed in 1987 were all digital and constitute a strong framework for the net-
work's future. Nevertheless, it should be pointed out that the distribution of tele-
phones between Kigali and the rest of the country is not proportional to the break-
down of the population by location. Kigali, for example, represents 4 percent of
Rwanda's population but possesses 58 percent of its telephone lines. In addition,
several telephone exchanges have already reached the point of saturation (Butare,
Gisenyi, Nyabisindu, Byumba, and Gitarama).

In the early 1990s, Rwanda's telephone system faced high installation costs,
which are calculated according to the length of the line from the applicant's
property limits to the connecting box of the cable (20 meters or more). At the
same time, the low number of functioning lines per month discourages potential
subscribers.

Most of Rwanda's telex consumers live in Kigali. By the early 1990s, the telex
system, with 100 teleprinters, had reached the point of saturation. The initiation of
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the NEDIX exchange in 1988 allowed for an extension of the park, and another
telex exchange, ELTEX, was put into service in 1989. However, low traffic pro-
hibits the installation of an interurban telex exchange, and the increased interest in
new services such as telecopy has reduced the importance of telex in the system.

Rwanda's telephone network is small, but it does possess modern digital
exchanges that make possible the evaluation of traffic. In the early 1990s,
Rwanda's telecommunications authorities acknowledged that increases in demand
were possible and that the network might therefore be extended.

In Rwanda, consumers may buy both the receivers and their accessories them-
selves and may also purchase telex and fax machines together with their acces-
sories provided that they inform the general directorate of telecommunications.
Private companies in Rwanda are also entitled to purchase private exchanges
under three types of arrangements in which: (1) the equipment belongs to the sub-
scriber but is maintained by the general directorate of telecommunications, (2) the
equipment belongs to the subscriber but is maintained by the general directorate
of consumers, or (3) the equipment belongs to the subscriber and is maintained by
the subscriber.

7.2.6 Government Control

Rwanda's telecommunications are under the total monopoly control of the state,
and the government is the only operator and service supplier. The general direc-
torate of telecommunications is in charge of both international and domestic
telecommunications. Except for the circuit leased by SITA (an international com-
pany for aeronautical telecommunications), leased circuits do not actually exist in
Rwanda. Furthermore, as part of a public telecommunications administration, the
general directorate of telecommunications has no relationships with specific
national groups such as enterprises, syndicates, and businesspeople. The only rela-
tionships so far have been those between customers and suppliers.

The general directorate of telecommunications, however, maintains close rela-
tionships with such international institutions as the International Telecommunica-
tions Union (ITU), Intelsat, and Inmarsat. Because the Rwandan government has
sought to free itself from telecommunications policy, in the early 1990s a limited
company, Rwandatel, was expected to eventually assume control of national and
international telecommunications with the assistance of various economic opera-
tors (investors, businesspeople, and national security agencies).

Insofar as the general directorate of telecommunications is under the control of
the Ministry of Transports and Communications, the Rwandan government is the
only investor in the country's telecommunications sector. Telecommunications
bills are paid via the account of the Ministry of Finances and contribute toward
the state's gross budget. A budget totaling approximately U.S.$2.5 million is
approved by vote each year. Although the government is aware that this amount is
insufficient and requires adjustment, the telecommunications budget is not likely
to increase the national budget substantially, which itself consistently shows a
chronic deficit. Moreover, the development of Rwanda's telecommunications sec-
tor could have proceeded at a faster pace if the civil war had not intervened.
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7.2.7 Telecommunications Modernization Programs

7.2.7.1 The Terrestrial Station of Kicukiro-Nyanza

To eliminate Rwanda's telecommunications bottlenecks, it became urgent to
improve its intercontinental telecommunications, and the direct connections with
correspondent countries that were needed could only be obtained via satellite. In
contrast to the high-frequency circuits used previously, satellite circuits would
improve the quality and reliability of the international service and make possible
connections with nonadjacent African nations.

Rwanda thus presented the Japanese government with a general program that
consisted of a terrestrial station, an international transit center, an international
telex center, and Hertzian frequency band connections between various cities. Fol-
lowing negotiations, Japan agreed to finance only the international telecommuni-
cations portion of the project and granted funds of 1.35 billion yen. The project
was awarded to joint affiliate of the Sumitomo Corporation and NEC Ltd. (Nip-
pon Electric Company Limited), and on July 15, 1980, Sumitomo and the Rwan-
dan government signed the project agreement. The funds were divided into two
categories: 160 million yen were allocated for financing the installation and 1.183
billion yen for purchasing the equipment. For its part, Rwanda was to provide the
construction of facilities made to house the new equipment, as well as the customs
clearance and shipping of the equipment to the project sites.

7.2.7.2 Modernization Projects Financed by France

Rwanda's telecommunications modernization projects financed by France
included the installation of new switches, a billing and invoicing center, a techni-
cal facility at Kigali, two other facilities in the provinces, and the replacement of
the Philips UR 49 A central of ICigali with an electronic central (the E-10B).

Rwanda's old communications network was equipped with rotary telephone
switchboard centers of very small capacity and was hampered by technical prob-
lems related to spare parts, maintenance, and the like. Moreover, it simply did not
represent a harmonious fit in Rwanda's modernization program. As a result, the
rotary telephone switchboard centers were replaced by telephone switchboard
centers of a more recent design.

The establishment of a modern billing and invoicing center using recording
tapes made it possible to handle delays and larger traffic volumes. Its construction
cost (12 million French francs) was more than twice that of the technical facility
built in Kigali (5 million French francs or 65 million Rwandan francs). Between
1978 and 1986, the number of telephone customers in the urban center of Kigali
grew at a rate of 6 to 15 percent, necessitating the replacement of the Philips UR
49 A central with a larger electronic central—at a cost of 5 million French francs.

Overall, of the 75 million French francs financed by France, 60 million came
from a loan from the Caisse Centrale (CCCE) and the remaining 15 million from
a subsidy of the French Aid and Cooperation Fund (FAC). Of this 75 million total,
45 million francs were allocated for supplies, installation, and maintenance, as
well as miscellaneous or unexpected costs.
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7.2.8 Optimizing Rwanda's Telecommunications System

Some of the major objectives—or aspirations—of Rwanda's policy to establish a
modern and reliable national and international telecommunications network were
the following:

• To draw up a plan—recruiting and training system—for highly qualified
individuals capable of utilizing and maintaining the system's technical
equipment.

• To restructure the system's organization to eliminate the confusion of tasks
and the absence of functional separations between the managerial and oper-
ational services.

• To introduce high quality and large capacity into the telecommunications
service in order to make possible the substantial expansion of the networks
and the automation of national and international connections.

• To overcome the impediments to the functioning of the system caused by
the fact that management and its budgetary decisions must still answer to
the ministry.

7.2.8.1 Independence of the Telecommunications Service

In spite of the financial and political difficulties and the demands of other pro-
jects, the Rwandan government was forced in the 1990s to consider giving finan-
cial and administrative independence to the telecommunications sector in
acknowledgment of the growing importance of telecommunications to the future
development of the country as a whole. Without financial and managerial inde-
pendence, the telecommunications sector will not be able to perform its tasks
within the new infrastructures emerging in Rwanda. Moreover, independence in
and of itself will lead to increased income and improved customer service. Thus,
starting in 1996, the government gave serious consideration to privatize the
national system of Rwandatel.

7.2.8.2 Extension of the Rural Network

As we have seen, the continued expansion of Rwanda's rural telecommunications
system—particularly the communal administrative centers and the socioeco-
nomic, industrial, and health centers—is vital to the country's economic future.
The goal of the third phase of the rural development program was to establish a
target structure by transforming the local centers into rural zones. The equipment
ordered in this phase was expected to satisfy Rwanda's rural telecommunications
needs for approximately five years. Unfortunately, the civil war delayed or
stopped much of the planned development.

7.3 The Future

Since 1987, Rwanda's telecommunications sector has experienced considerable
shocks as well as progress, including the installation of new modern telephone
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exchanges and digital telex systems that have made possible automatic international
communications. In the 1990s, Rwandan telecommunications remained a state
property, and the absence of judicial, financial, and management autonomy left it
with no particular way to develop meaningfully. The creation of the limited
telecommunications company Rwandatel should thus result in greater power with
-which to exploit and control the entire field of Rwandan telecommunications. Such
restructuring can only proceed, however, with a clear definition of the roles of both
the government and the limited telecommunications company.

7.4 Conclusion

Most of the planned changes were negatively affected by the country's political
situation. Since the civil war intensified in 1992, the situation in Rwanda deterio-
rated. The telecommunications system was destroyed in many places, repairs to
the system have been slow. The telecommunications system has been a low prior-
ity for the government as it struggles to hold together the country. With stability
returning, telecommunications will again become a focus for economic develop-
ment efforts.



8
The Ivory Coast (Cote d'lvoire)

HUCUESKONE

As in other countries, the roots of the Ivory Coast's modern telecommunications
system stretch back to the end of the nineteenth century. In the decades since, the
country's system has developed considerably, both quantitatively and qualita-
tively, and has experienced—particularly in the early 1990s—notable technologi-
cal, structural, and regulatory transformations. This chapter describes the develop-
ment of the Ivory Coast's telecommunications infrastructure and outlines its
current structure, the problems it faces, and its various development efforts.

Located in Africa's humid tropical zone between 5 and 10 degrees north lati-
tude, the Ivory Coast (officially, Cote d'lvoire) encompasses an area of 322,463
square kilometers. In 1994, its population was about 13.5 million (up from
3,230,000 in 1960) and was dispersed among 8,500 cities and villages and 75,000
camps. These communities are grouped into 10 administrative regions, 50 depart-
ments, and 184 subprefectures. Historically, the Ivory Coast's annual population
growth rate has been high—for example, 3.74 percent between 1975 and 1988—
and the country's population has experienced rapid urbanization, from 15.4 per-
cent in 1958 to 39 percent in 1988. Abidjan, the Ivory Coast's major city, for
example, had 2.5 million inhabitants in the early 1990s. At the same time, the
country's population distribution reveals a lack of regional equilibrium, with three
out of four people living in the coastal or forest region in the south, which consti-
tutes slightly less than half the area of the country.

8.1 Overview

8.1.1 Economic Development, 1950-1994

Between 1950 and 1980, the Ivory Coast's economy enjoyed a long period of
prosperity, with a GDP (gross domestic product) increase rate of 7 to 8 percent
annually in real terms. This allowed the country to develop a remarkable infra-
structure (roads, ports, schools, electricity, hydraulics, and the like) relative to the
rest of the African continent. However, because of the historical lack of a certain
class of national businesspeople, the state became the first investor, employer, and
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main holder of entreprise capital through state-owned companies (or commercial
or market sector). Moreover, most companies were unfortunately plagued by bad
management and deficits, resulting in financial difficulty for the state.

In the 1980s, the Ivory Coast experienced a recession that was provoked by a
drop in agricultural raw material prices on the world market as well as excessive
public debt. As a result, between 1986 and 1990, the country's GDP suffered a
yearly drop of 1.8 percent on average. The Ivory Coast subsequently initiated a
series of Structural Adjustment Programs. Through the early 1990s, however,
these programs had not resulted in any noticeable success. A devaluation of the
local currency (the CFA franc) was decided on January 1994.

Confronted with its first economic crisis since its independence in 1960, the
Ivory Coast was forced to do its accounts, revise its priorities, redirect its field of
intervention, restructure its services, and reconsider role distributions among the
different players in the national economy. The country had to find its way back to
growth and confront its economic deterioration and the growing poverty of its
population. It was in this context that the privatization of several sectors and state
companies was decided upon.

8.1.2 Electronic Communications

With respect to its electronics communications infrastructure, the Ivory Coast is
one of the best-equipped countries in West Africa. The country had a national
radio station as early as 1951, a national television station by 1963, and a
regional radio station in the heart of the country by 1964. By 1986, 70 percent of
the Ivory Coast's households had at least one radio and 32 percent had a televi-
sion set.

In the early 1990s, the Ivory Coast's television and radio sectors were in the
process of being deregulated. In fact, after long being run as a state agency,
they were transformed into a national office in 1991 and then, in 1992, into a
public company under the name RTI (Radio Television Ivoirienne, or Ivory
Coast Radio and Television). The state owns 98 percent of RTFs capital, with
the balance set aside for its personnel. Furthermore, in December 1991, a law
allowing the creation of private radio and television stations was adopted, and
five private radio stations and one television channel were authorized at the
beginning of 1993: four radio stations and the television channel are operating
now along with three Catholic radio stations and a few local radio stations
without a clear status. In 1992, the government decided to install four rural
radio stations in the remote areas of the country by 1995. It signed an agree-
ment with COMSAT, an American company, to cover the country with national
television and radio signals.

Computers entered the Ivory Coast in 1962, initially for use by the Ministry of
Economics and Finance but soon by other sectors. In 1983, the coordination of
computer development was given to the National Council of Computer Systems
(CNI), headed by a state minister. Unfortunately, the economic crisis of the 1980s
put a stop to large public computerization projects, such as the introduction of
computers in the Ivory Coast's primary and secondary education systems.



The Ivory Coast (Cote d'lvoire) 143

8.2 The Past: Telecommunications in the Ivory Coast

The history of modern telecommunications in the Ivory Coast began in 1887 with
the introduction of the telegraph and ended in 1990 with the decision to privatize
the telecommunications administration. There were two major phases: the colo-
nial period, which ended in 1960, and the period after independence.

8.2.1 The Colonial Period

Until the end of the nineteenth century, the Ivory Coast was a territory occupied
by a mosaic of ethnic groups organized into a few kingdoms and several
autonomous local law enforcement units. France then demonstrated its will to col-
onize the territory by establishing its presence on the coast and beginning the
exploitation of wood, coffee, and cacao—the products upon which the Ivory
Coast would build its economic reputation. Today, the Ivory Coast is the leading
world producer of cacao and the fourth leading producer of coffee.

The first school in the country was erected in 1887, and in 1893 the colony of
the Ivory Coast was officially constituted, with Grand-Bassam as its capital. The
country was ruled by a French governor and was part of French West Africa
(Afrique Occidentale Francaise, or AOF), which had Dakar as its capital city and
a governor general as its head. The country's conquest, however, did not take
place until 1915 following the surrender of the resisting Samory Toure (1898) and
the repression of several local revolts. The participation of the Ivory Coast's
native population in internal politics began in 1946 with the creation of the coun-
try's first political party, the PDCI-RDA, and the election of an African deputy to
the National French Assembly. This was followed in 1956 by the application of a
law giving higher internal autonomy to the various French colonies in Africa, the
proclamation of the Republic of the Ivory Coast in 1958, and the constitution of
the first government in April 1959.

8.2.1.1 Telecommunications Development to I960

The development of the Ivory Coast's infrastructure really began with the con-
struction of the country's first wharf, which was built in Grand-Bassam in 1901.
This was followed by the initiation of railroad "Abidjan-Niger" construction in
1904; the opening of the first road between Grand-Bassam, Bingerville (the coun-
try's capital from 1900 to 1933), and Abidjan in 1912; and the creation of the
country's first industrial units (sawmills and oil works). The Ivory Coast's devel-
opment increased sharply in the 1950s with the opening of a deep seaport and
Abidjan's international airport, the development of its roadways, the equipping of
its urban centers, and the growth of export crops.

Telecommunications in the territory that became the Ivory Coast actually pre-
ceded the birth of the country: the first telegraphic link was completed in 1887
after the French government authorized the British firm Western African Tele-
graph Company to open a telegraph office in Grand-Bassam, thus linking the
country to the underwater cable connecting Dakar (Senegal), Freetown (Sierra
Leone), Monrovia (Liberia), Accra (Ghana), Cotonou (Benin), and Libreville
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(Gabon). The first national telegraphic connection between Grand-Bassam,
Jacqueville, and Grand-Lahou along the coast was opened in October 1894.

During the next ten years, the Ivory Coast's post and telegraph system spread
inside the country and along the coast to the borders of Liberia and Ghana, follow-
ing the pace and trails of conquest, as well as the country's exploitation by the colo-
nial force. The north of the country was linked by telegraph to Dakar via Bamako
(Mali), then connected to the rest of the country in 1902. In 1909 an agreement was
reached to set up a telephone line between Grand-Bassam and Accra.

By December 1905, there were forty-seven post offices, thirty-three of which
offered full services—postal and telegraphic—and six of which offered telephone
service only. At that time, the Ivory Coast's telegraphic cable measured 3,260
kilometers. The first radiotelegraphic links with the neighboring territories were
opened in 1930, with the Bamako connection used for traffic flow to France. Until
1945, all the Ivory Coast's internal telecommunications were made by telegraph.
The Akouedo-Bingerville center for radioelectric transmissions was installed in
1943, and in 1957 the Abidjan-Marcory center for radioelectric reception was put
in service. These two centers provided almost all of the Ivory Coast's international
telecommunications.

In 1895, the Ivory Coast's first telephone service was installed between Grand-
Bassam and Assinie (the location of the country's first post office), using an aerial
cable 50 kilometers long. That same year, the two cities were connected to Alepe
and Jacqueville. The country's first urban phone lines appeared in Grand-Bassam
and Bingerville in 1903 and in Abidjan in 1910—which benefited from the coun-
try's first urban telephone exchange (of ten subscribers)—and then in Bouake. It
was not until the end of the Second World War and the adoption of new policies
for colony valuation, notably the creation of FIDES (Investment Funds for Eco-
nomic and Social Development) in 1946, that the provision of telephone equip-
ment resumed and extended into the heart of the country.

In the postwar period, the following telephone connections were established:
Abidjan to Grand-Bassam (1949), Abidjan to Dabou (1951), Abidjan to Agboville
(1952), and Dabou to Tiassale, Gagnoa to Divo, Dimbokro to Bongouanou, and
Agboville to Abengourou between 1954 and 1959. The urban lines of Dimbokro
and Agboville were built in 1954, and in 1955 the first automatic telephone
exchange with a capacity of 2,000 lines was put in service in Abidjan. In 1958, an
electromagnetic wave was installed between Abidjan and Aboisso.

During the 1950s, telephone connections were made with the Ivory Coast's
neighboring countries: Senegal, Sudan (Mali at present), Haute-Volta (Burkina
Faso at present), Dahomey (Benin at present), Togo, Ghana, Nigeria, Guinea, and
Mauritania. A direct radioelectric link was opened between Abidjan and Paris in
1959. At the time of independence in 1960, the Ivory Coast's national telephone
system was composed of 100 kilometers of electromagnetic waves, 1,325 kilome-
ters of aerial wires, and 125 kilometers of underground cables. On the interna-
tional scene, there were twelve African connections and one connection with
Europe via Paris. The number of telephone subscribers grew from 591 in 1950 to
3,667 in 1960, which represented 0.11 telephones per 100 inhabitants. Of the total
number of subscribers, 69.8 percent were residents of Abidjan.
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8.2.1.2 Administration of Telecommunications

During the colonial period, the Ivory Coast's telecommunications system was
administered by the French FIT (Post, Telephone, and Telegraph) but coordinated
at the level of the AOF at Dakar. The PIT services of the Ivory Coast were
allowed neither to build nor equip themselves, and their revenues were directly
transferred to the public treasury to fund the general state budget, which, in turn,
ensured the PTT's operational and investment expenses.

The Ivory Coast's first government appointed in 1959 included a secretary of
state for the postal and telecommunications services. On April 1 of that same year,
an office for those services was created, and international telecommunications
was given to the French company France Cables et Radio (FCR).

In short, the administration of telecommunications in the Ivory Coast clearly
emerged in the context of the French conquest, organization, and control of the
territory, which started in the coastal area and continued with the objective of link-
ing the territory to the AOF—notably at Dakar—and to the "mother country" (i.e.,
France). The telecommunications infrastructure was closely tied to the economic
exploitation of the country.

In the 1950s, the need to further develop the country guided the installation of
the Ivory Coast's internal telephone and telegraph network. The network was
structured from Abidjan, the country's economic and political capital city, with the
aim of satisfying the administration's needs as well as those of the colonial econ-
omy. In most cases, telecommunications cables (ways) were planted along the
railways and roads, the basis of economic development. The areas producing
cacao, coffee, and timber were first equipped. The north was not to be reached
until after the independence. However, the telephone remained largely inaccessi-
ble to the local population.

In general terms, telecommunications in the Ivory Coast has historically been
seen mainly as a public service, and its management has thus been given to an
administrative body. Therefore, financial profitability was seen as a secondary issue.

8.2.2 Telecommunications after Independence

In August 1960, the Ivory Coast gained its independence and in the following
month was admitted to the ITU (International Telecommunication Union). It con-
tinued to equip its telecommunications infrastructure emphasizing international
connections in particular, which clearly conveyed its intention to insert itself in
the international exchange systems. The result of this emphasis was the emer-
gence of an economy that is still considered by some to be extroverted in nature.
Consequently, national telecommunications is not considered a domestic priority
in the Ivory Coast: the decision was made long ago to develop the country's road-
ways in order to move its raw materials toward the port of Abidjan.

8.2.2.1 Telecommunications Development Projects

Historically, there has been no explicit national policy for telecommunications or
for other economic activity sectors in the Ivory Coast. Nevertheless there was a
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consensus on the necessity of making the telephone available to a great number of
people, of supplying enterprises with new communications techniques, and of
linking the country to the rest of the world, particularly the industrial countries.
Despite the general absence of a commitment to development in the past, efforts
have been made in recent years to systematically upgrade the country's telecom-
munications network.

The development of the Ivory Coast's telecommunications network was sched-
uled to take place over several years and was later divided into five-year projects:
1971-75, 1976-80, 1981-85, and 1986-90 (not completed until 1992 due to a late
start). These were in turn to be followed by a three-year plan (1992-95) and
another five-year project (for 1996-2000). Moreover, there exists a general plan
for telecommunications development that spans the period 1986-2005. Given
such long-range schedules, the need for financial forecasting seems obvious. But
in reality, important investments were made outside the projects for political rea-
sons. For example, to commemorate the country's independence in 1960, signifi-
cant investments in infrastructure were made in the designated host city with no
regard for profitability. Such investments were also made during the equipping of
Yamoussoukro, the country's official capital since 1983. Politically motivated
investments like these have resulted in a poor distribution of the country's
telecommunications equipment and an overbuilt infrastructure in some places.

The main providers of exterior funding for the Ivory Coast's telecommunica-
tions development projects have been the FED (European Funds for Develop-
ment), the FAC (Fonds d'Aide et de Cooperation, or French Aid and Cooperation
Fund), the EIB (European Investment Bank), the ADB (African Development
Bank), the CCCE (Caisse Centrale de Cooperation Economique), and the United
States. For all this external aid, however, the Ivory Coast has made a significant
effort at self-financing: for example, roughly 62 percent of the 1.8 billion French
francs spent on the 1986-90 period project was financed by internal funds pro-
vided by the country's National Office of Telecommunications (ONT).

8.2.2.2 Telephone Services

In 1970, there were ninety-seven urban telephone networks in the Ivory Coast (of
which fourteen were automated) and 17,000 phone subscribers, 75 percent of
which resided in Abidjan. At that time, the country was linked to almost all the
African countries and more than sixty other countries worldwide. In 1975, the
number of subscribers in the country increased to 28,000, in other words, 0.4
phones per 100 residents. The 1976-80 plan aimed at having 1 phone for every
100 residents, a goal that had still not been reached by the mid-1990s. This same
plan envisaged the digitizing of the country's network, which eventually took
place in 1979 with the installation of the first temporary electronic central tele-
phone exchange (an E-10 by Alcatel).

In 1985, 54,675 subscribers were registered, making the country's penetration
rate a little less than 0.6 phones per 100 residents. There were 68,380 subscribers
in 1990, or 0.57 phones per 100 residents. The geographic distribution of the sub-
scribers accurately reflected the distribution of the country's economic activities
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and the urban concentration of the Ivory Coast's population, especially the impor-
tance of Abidjan. In 1977, for example, 74.7 percent of the country's phone sub-
scribers resided in Abidjan whereas Bouake, the second-largest city, only had 3.3
percent and the other cities accounted for less than 2 percent each. Abidjan's
importance remained constant through the early 1990s: in late 1992, the propor-
tion of the Ivory Coast's telephone subscribers who lived in Abidjan reached 75.2
percent while the city itself holds only 20 percent of the country's population.

Even inside Abidjan, phone coverage is unequally distributed and reflects the
spatial repartition of the economic activities and social classes. In fact, high-density
telephone areas include embassies, industries, services, and administrations, as well
as populations with high income (Europeans, Americans, and Africans who are
well off). This is why a county township such as Cocody has 14,517 subscribers
for 120,000 residents, whereas Yopougon and Abobo have only 7,682 subscribers
for more than 1 million residents.

Until the 1986-90 development project called for enhancing the phone cover-
age of the Ivory Coast's rural areas, those regions were almost entirely without
phones. The goal was to open up certain semirural subprefectures and large vil-
lages that were particularly active on the agricultural and commercial levels by
offering them twenty lines linked by numerical electromagnetic waves to the auto-
matic telephone exchanges of a large city. The subscription was billed at one-third
the price of service in an urban area. The enthusiasm for the project surpassed the
forecast of the ONT and demonstrated that a real need had existed.

The telephone is an important social issue in the Ivory Coast, a fact reflected in
the number of telephone subscription requests processed and in the installed net-
work's use. As a former minister of the Ivory Coast's Post and Telegraph stated:
"The instant influx of traffic on the lines as soon as a connection is automated
says a lot about people's wishes to be linked to the network."1

In 1982, there were 27,000 unmet requests in Abidjan alone, which had a total
number of subscribers of only 33,000. Such demand pressures led to illegal
actions, fraud, bribes, and the use of influences and connections to gain access to
a telephone.

In order to increase access to the telephone, coin-operated public cabins
appeared in Abidjan in 1974. Unfortunately, they were soon destroyed by vandals
and in 1978 were replaced by telecommunications offices that remained open
until 8 P.M. and were managed by agents of the ONT. Some phone cabins for telex
service were also made available to the public. As a result of the high level of
demand for telephone service, some people even transformed their private lines
into public phones, charging their clients higher tariffs. In 1988, the ONT installed
206 Swiss-made phone cabins operated by magnetic cards in Abidjan and other
locations.

Over time, the traffic for international calls in the Ivory Coast has increased
dramatically, growing from 161,253 minutes in 1961 to 975,392 in 1970 and
finally to 4,848,663 minutes in 1975. The main destinations called were Western
Europe, the United States, Lebanon, the Francophone Africa, and Morocco. The
number of outgoing calls has always been greater than those coming into the
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country which serves again to indicate the extroverted nature of the Ivory Coast's
economy. In 1965, for example, the ratio of outgoing to incoming calls was
204,304 to 152,338; in 1970, it widened to 621,622 (outgoing) to 353,770 (incom-
ing); and continued to widen further still in 1975, with 3,360,801 outgoing calls
versus 1,487,862 incoming calls.

8.2.2.3 Telex and Telegraph Services

Traffic for the telegraph in the Ivory Coast increased from 7,782,836 words in
1960 to 22,406,491 in 1975. In 1965, the country had seventy-seven telegraph
centers, of which twenty-seven were used by radiotelephony in Morse code and
fifty by telegraphy over wire.

The evolution of the Ivory Coast's international telegraphic traffic results in
tangible fluctuations from one year to the next. These fluctuations seem to coin-
cide with the evolution of the telephone and telex: as they grow their extensions
and capabilities through new installations, the traffic for the telegraph decreases
and later starts to progressively increase. This was the case in 1966-67, in 1972
(the year in which the Ivory Coast's first international telecommunications station
was serviced by satellite), and again in 1976 and 1977.

With respect to the telex, the country's network is linked with the telex center
of Abidjan, which is equipped with an automatic switch of 1,000 directions and
has been in operation since 1961. After 1977, the center offered eight African con-
nections, six European (France, Germany, the United Kingdom, Belgium, Pays-
Bas, and Switzerland), one connection with the United States, and twenty-one
other connections (including Kuwait, Saudi Arabia, Brazil, Canada, Mexico,
South Africa, Sweden, and the former Soviet Union). The number of telex sub-
scribers in the Ivory Coast grew from 54 in 1961 to 320 in 1970 to 736 in 1975,
and the traffic grew from 117,459 minutes in 1961 to 1,4767,020 in 1975.

8.2.2.4 Other Services

In the 70s, the spectacular growth of computerization in the country created an
insistent demand for specialized telephone circuits for data transmission. In order
to address this demand, which had been assessed through surveys with actual and
potential users of telecomputerization services, the decision was made to develop
a national network for telecomputerization called SYTRAN (Transactional Sys-
tems), which began operation in March 1978. It consisted of the subnetwork of
Abidjan, the national subnetwork (linking the six regional capitals and the port
city of San Pedro), and the international subnetwork. The SYTRANPAC telecom-
puterization network was placed into service in 1989, linked with the rest of the
world by NTI (Node for International Transit) in Paris. Finally, the Ivory Coast's
telecopying service became available to the public in 1987.

8.2.2.5 International Transmission

In 1971, the Ivory Coast became a member of Intelsat. The country installed its
first land station at Akakro in November 1972 with sixty circuits for seven con-
nections. Another land station followed in 1978, giving the country the capacity to
receive and transmit two television programs simultaneously.
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In 1978, the Ivory Coast .participated in the realization of the underwater cable
linking France, Morocco, Senegal, and the Ivory Coast with a capacity of 4,800
circuits of 4 kilohertz. It was then extended to Nigeria in 1981. The cable was
connected to the Atlantis cable system link in South America, Africa, and Europe
and then was associated with the regional project Panaftel, which sought to link
the African countries with each other by radio waves. As a consequence of these
projects, the Ivory Coast was linked to two-thirds of the ECOWAS (Economic
Community of West African States) countries.

On the level of regional and inter-African cooperation, the Ivory Coast is a
member of several organizations such as the PATU (Pan-African Telecommunica-
tions Union), the UAPT (African Union for Postal Services and Telecommunica-
tions), and the CAPTEAO (Administrative Conference for Postal and Telecom-
munications for West African States). The country also participates in
telecommunications-related activities through the EGA (United Nations Economic
Commission for Africa) and ECOWAS. As a result of its various international
transmission projects and associations, by 1980 the Ivory Coast was linked to 113
other countries by automatic telephone.

8.2.2.6 Institutional and Regulatory Organization

The Postal and Telecommunications Ministry. Since 1959, the Ivory Coast's
telecommunications had been under the administrative supervision of a minister-
ial department, a secretary of state, and then a ministry, while its management has
been left with a public office, always under the supervision and technical control
of the ministry. The ministry (Ministere des Postes et Telecommunications) is in
charge of the design and implementation of the policy and the regulations of the
telecommunications and postal sector. Toward the end of the 1970s, the ministry
included directorates such as general inspection, OPT (Postal and Telecommuni-
cations Office), INTELCI (International Telecommunications Company of the
Ivory Coast), BIPT, external relations, teaching services of the PT (Post and
Telecommunications), and telecomputerization and specialized networks. In addi-
tion, it had consulting organizations such as the Superior Council for PT, the
National Committee for the Coordination of Telecommunications, and the Sur-
veillance Committee of the OPT.

The Operational Structures. From 1959 to 1964, the Ivory Coast's post and
telecommunications sector consisted of a public establishment with an industrial
and commercial character that was equipped with a guiding set of principles and
benefited from financial autonomy. On January 1, 1965, it became a public orga-
nization with an administrative character and was equipped with a budget separate
from that of the state's general budget, following the example of similar projects
like the RTI.

In 1975, the OPT came to life with two autonomous directorates: the General
Postal Directorate (DGP) and the Directorate General of Telecommunications
(DGT), as well as an administration council headed by the minister of PT. The PT
code of 1976 gave the OPT the state monopoly for the exploitation of the public
services for the post and telecommunications.
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The Ivory Coast's international telecommunications remained in the hands of
the French company France Cables et Radio (FCR) until 1969, when the Ivory
Coast's international telecommunications company INTELCI was created after
several years of negotiations with FCR. The company's capital was composed of
10 million French francs, of which 52 percent was held by the Ivory Coast gov-
ernment and the other 48 percent by FCR.

The government of the Ivory Coast increased its participation to 80 percent in
1976 when the capital was raised to 400 million French francs. In 1981, INTELCI
became wholly owned by the government prior to being liquidated in 1984, with
international telecommunications given to the ONT.

In view of INTELCI's commercial success stemming from its administrative
autonomy, the Ivory Coast's government had two options: transform the DOT into
a state-owned company or integrate INTELCI with the OPT. In 1984, the govern-
ment decided to liquidate INTELCI and split OPT into two structures, the ONP
(National Office of Postal Services) and ONT. The latter became a public estab-
lishment with an industrial and commercial character, applying a state monopoly
to all national and international telecommunications services with the exclusion of
image distribution and the transport of sound guaranteed by the RTI. The ONT
benefited from greater managerial autonomy than the previous structure, which
was purely administrative. Nevertheless, it remained subject to the managerial
rules of public finance: it could not make deals without the consent of the national
directorate of public deals of the Ministry of Economics and Finance. Further-
more, investment decisions were not always subject to return criteria: political
considerations sometimes became a factor. In short, the ONT had neither the flex-
ibility nor the administrative independence necessary to confront the demands of
modem services and telecommunications performance.

It was at this point in the development of the Ivory Coast's telecommunications
sector that a study performed by the West German PTT research counsulting arm
DETECON (Deutsche Telepost Consulting GmbH) in the early 1990s concluded
that an evolution of the legal status of the ONT was necessary. Three years later,
this legal structure was put into place.

8.3 The Present

After almost forty years of independence and continued economic development,
what is the current state of telecommunications in the Ivory Coast and what trans-
formations are expected to occur through the end of the century? These issues are
addressed in the following sections.

8.3.1 Telecommunications Services and Equipment

In 1997, telecommunications customers in the Ivory Coast had access to a diversi-
fied range of equipment that included the telephone, telex, transmission equip-
ment, telecomputerization and telematics equipment, and other services such as
mobile radiotelephones, maritime radio service, and facsimile service.
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8.3.1.1 Telephone Service

In 1996, 144 cities and villages are connected to the telephone network thanks to
188 telephone exchanges, satellites, and rural telephone systems, although 25.7
percent of them are served by manual exchanges. There are 149,572 lines avail-
able, of which 76 percent operate on the digital network (compared to 95 percent
in France). Subscribers number 103,456, representing 0.77 telephones per 100
inhabitants (against 0.67 in 1992), with a roughly equivalent number of secondary
telephones. Of these subscribers, 74.3 percent are living in Abidjan.

There are two international transit centers and one national transit center (CTN)
located in Abidjan, seven regional transit centers (Abengourou, Abidjan, Bouake,
Daloa, Korhogo, Man, and San Pedro), and one regional and national transit cen-
ter (Yamoussoukro), as well as two operator services.

The regional distribution of telephone services in the Ivory Coast, shown in
Table 8.1, indicates that there is a strong concentration in Abidjan, where the
major modern economic activities take place.

In addition to the subscriber lines, public telephone is available, although not
widely. The types of telephone cabins available to the public in the early 1990s
included taxi phones, hotel-type cabin phones, and authorized operators phones.
Taxi phones work with either magnetic cards or coins and are installed in places
that are self-monitored, such as hotels and post offices. Cabin phones can be found
in hotels and comparable establishments. The legal tariffs for such phones are 1.25
French francs (FF) for a local call and a tax of 1.00 FF for international calls.

Authorized operator phones work through telephone lines provided to individu-
als or commercial firms. In 1992, there were forty-two authorized operator phones.

8.3.1.2 Telegraph and Telex Service

In the early 1990s, the Ivory Coast's equipment for telegraphic communication
consisted of an automatic switch for telegraphic messages with fifty-two circuits.
The country's telex system consisted of a central electronic exchange for national
and international communications with a capacity of 3,558 circuits, of which 1,813
were in service in 1994. There were 1,109 recorded subscribers to the telex system,
against 1,395 two years before. The decline is due to competition with facsimile.

Table 8.1. Distribution of Telephone Subscribers by Region (in 1992)

Region

Abidjan
Bouake
Yamoussoukro
San Pedro
Daloa
Agboville
Abengourou
Man
Korhogo
Odienne
Total

Subscribers

63,253
4,401
3,201
2,526
1,816
1,734
1,603
1,542
1,379
673
82,128

Percentage

77.0
5.4
3.9
3.1
2.2
2.1
2.0
1.9
1.7
0.8
100.0
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8.3.1.3 Transmission Equipment

The Ivory Coast's national grid in 1994 was made up of 10,817 kilometers of arter-
ies divided into 2,822 kilometers of aerial lines; 4,028 kilometers of connections by
analogous electromagnetic waves (with a capacity of 4,499 circuits); 3,004 kilome-
ters of connections by digitized electromagnetic waves (with a capacity of 10,268
circuits); 528 kilometers of connections by fiber-optic cables between Abidjan,
Yamoussoukro, and Bouake (with 8,130 circuits); 35 kilometers of coaxial pair
cables (with 3,360 circuits); 400 kilometers of VHP connections (with a capacity
of less than twenty-four channels); 263 transmission centers; and one satellite con-
nection (DOMS AT) between Abidjan and Yamoussoukro (with 72 circuits).

The Ivory Coast's international transmissions are handled by an earth station
(located at Akakro, not far from Abidjan), submarine cable connections, and a
maritime radio service. The earth station is equipped with two antennas and 360
circuits, of which 326 were in service in 1994. The station links the Ivory Coast to
the Intelsat network through two satellites (Atlantic and Indian Ocean), and it can
receive or transmit simultaneously two television programs coming from or going
to the two satellites. The Ivory Coast's international submarine cable connection
includes the West African-Europe cable offering 960 telephone circuits (358 of
them in use in the early 1990s) and the Atlantis cable linking South America
(Brazil), Africa (Senegal), and Europe (Portugal) and offering 2,000 circuits. The
international transmission system includes a maritime radio service that operates
through the emitter station in Akouedo and the receiving station of Marcory.

8.3.1.4 Telematics

Telematics services in the Ivory Coast are offered through two networks: the
SYTRAN network and the SYTRANPAC network. The SYTRAN network can
transmit and receive data from terminals at speeds of 300, 1,200, 2,400, and 9,600
bits per second. It allows the establishment of point-to-point or multipoint connec-
tions at the national level as well as some specialized data transmission links
between the Ivory Coast and the rest of the world. In total, it offered 582 connec-
tions in 1994. There were 774 subscribers to the SYTRAN network in 1994 (only
60 in 1992)—mainly airlines, banks, maritime companies, distribution companies,
and large public-sector enterprises (water, electricity, and the like), as well as
some temporary subscribers.

The Ivory Coast's linked SYTRANPAC network consists of ten nodes, four of
which are in Abidjan; the rest are in the interior of the country (Abengourou,
Bouake, Daloa, Man, San Pedro, and Yamoussoukro). The Abidjan-Plateau node
is linked to NTI (International Transit Node) in Paris, and it allows the other
nodes in the network to access the foreign networks working with the packet com-
mutation system. All networks or equipment conform to the X.25 protocol of the
CCITT. All videotex terminals conform to the CEPT 2 Minitel standard. The
SYTRANPAC network offers 453 access gates and 1,500 subscriber lines. French
Minitel technology is used by some organizations such as the National University
(for documentation purposes), banks, ports, and pharmacies. There are around fif-
teen data banks in the country. The sector is growing because there is a strong
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demand despite the high tariffs (twenty times higher than in France for the same
consumption) and lack of commercial promotion.

On the whole, however, users deemed the quality of data services to be unsatis-
factory and to delay development. According to Citelcom managers, SYTRAN
and SYTRANPAC were more profitable than telephony, all things being equal. A
new tariff was planned, with prices reduced considerably.

8.3.1.5 Other Telecommunications Services

Other telecommunications services in the Ivory Coast included the mobile
radiotelephone, radio and television broadcasting services for the Ministry of
Communications, maritime radio service, private radio with 6,785 authorized sta-
tions and facsimile services.

8.3.1.6 The Ivory Coast's Electronics Industry

Although the Ivory Coast's local electronics industry in the early 1990s was an
uneven one, it showed the potential for substantial development. In fact, the Ivory
Coast's master plan for industrialization (established in 1988) identified the electron-
ics industry as one of the country's twelve priority sectors. Moreover, by the early
1990s, the Ivory Coast as a whole was beginning to have a real industrial culture, and
some very well-equipped training centers for its electronics industry were in place.

In the short term, however, the government had no plans to develop a local
telecommunications industry. It argued that the technology evolves extremely
quickly, research and development is very expensive and requires highly qualified
personnel, and no economies of scale appeared likely to emerge in the near future.

Although the UAPT had at one point conducted a study to determine the feasi-
bility of a cable manufacturing factory to serve the local market, the project was
rendered obsolete before its completion due to the development of optical fibers
and radioelectrical technology. In the 1990s, there were nevertheless a few small
firms in the local sector: Tonfack Telefon (TTI), which manufactures small prod-
ucts such as telephone exchanges for companies, telephone consumption control
systems, and some coin telephones ("an Ivory Coast technology with a Japanese
finish"); SARITEL, which mounts telephone sets without artificial intelligence
technology; and SICABLE, which manufactures cables.

In the area of heavy and sophisticated equipment, the PT uses the services of
large companies such as Alcatel (especially for telephone exchanges), Siemens
(optical fibers and radio waves, for example), COMSAT (for the domestic satellite
link), or Cables de Lyon. Major supplies are from France, Germany, the United
States, and Italy. There was also a large number of local installers authorized by
CI-TELCOM.

In computer technology, US-AITC-CI assembles microcomputers in the Ivory
Coast, and a subsidiary of IBM France was the leading company in the very
active software and equipment distribution sector. In the audiovisual sector,
National Electric Cote d'lvoire (NELCI), a subsidiary of the Japanese group Mat-
sushita, assembles television and radio sets with the "National" brand name for
the local and regional market.
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8.3.2 Institutional and Regulatory Organization

Although the previous organization of the Ivory Coast's telecommunications sec-
tor was put into place during 1991, during the mid-1990s the sector was in a tran-
sitional phase characterized by a great degree of confusion over future goals and
projects. As a result, a new organizational structure for the sector was introduced
in 1995, together with a new telecommunications code.

8.3.2.1 The Postal and Telecommunications Ministry

The mission of the ministry in charge of the Ivory Coast's Post and Telecommunica-
tions (PT) in the 1990s is the elaboration and establishment of the country's postal
and telecommunications policies, including defining the sector's general objectives,
organization, and regulation; representing the sector internationally; and putting into
place and controlling the entities in charge of the PT and training personnel. To
accomplish these objectives, the ministry was organized into the following sections:

• A general inspectorate in charge of inspecting and controlling the services of
the ministry.

• A consultative committee for PT responsible for assisting the minister in the
definition of and the political choices entailed in the post and telecommuni-
cations sectors. This committee grouped together the people responsible for
the PT, including private and public partners, as well as certain consumer
organizations as they are created.

• A general directorate for regulation in charge of defining the legal frame-
work applicable to the sector as a whole. This body has several missions:
ensuring that the Ivory Coast's general policy guidelines and international
engagements are respected; drawing up a list of authorized public-sector
users; dealing with all legal matters of the PT; looking after the national
interests in the radio communications sector and the distribution, attribution,
and use of the country's radio frequencies.

• A directorate for planning and development in charge of conducting all the
general studies necessary to define the general policy of the PT.

The ONT and CI-TELCOM. After 1991, two entities participated in the develop-
ment and management of telecommunications in the Ivory Coast. The first was a
public body named ONT (National Office of Telecommunications), serving as the
owner of the Ivory Coast's telecommunications assets. ONT is in reality an empty
shell, employing less than ten people in the early 1990s. Its mission was to control
the assets granted to the Ivory Coast Telecommunications Company (CI-TEL-
COM), and it operated under the economic and financial supervision of the Eco-
nomics and Finance Ministry.

The second entity was the CI-TELCOM, created on May 14, 1991. It was a
mixed company with the legal status of a private company; owned by the state (98
percent) and its personnel (2 percent). By the terms of its concession, CI-TEL-
COM's mission is to operate the Ivory Coast's telecommunications sector, which
in the early 1990s was a monopoly. The country's general telecommunications
policy, including the pricing policy and all regulatory aspects, were to be defined
by the government. However, the transfer contract was delayed for a long tune,
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and as a result, CI-TELCOM was essentially using the state's assets illegally. This
situation rendered the company fragile from a financial point of view because the
banks were hesitant to lend to a company without assets and legal guarantees.

The creation of CI-TELCOM was the product of the various studies performed
in the 1980s on the best way to enable the country's communications sector to
respond efficiently and rapidly to the needs of its customers. The establishment of
CI-TELCOM was thus part of the global trend toward deregulation that began in
the United States at the beginning of the 1980s. This trend in turn was a reaction
to the diversification of services offered to a growing and more demanding set of
customers; to the competition between manufacturers, suppliers, and equipment
installers; and to the need for a more efficient and profitable management.

After 1994, CI-TELCOM focused its efforts on three major goals: changing the
mentality of its personnel to increase the quality of the services; improving pro-
ductivity and working conditions; and investing in the companies that produce
telecommunications technology.2

A board of directors leads CI-TELCOM and nominates the chief executive offi-
cer (director general) who manages the company. The company employs a staff of
over 4,000 agents (including engineers, administrators, inspectors, controllers,
workers, and other positions) of which 12 percent are managers and 23 percent
master agents. The number of employees per 1,000 lines decreased from 58 in
1989 to 45 in 1992 and 36 in 1994.

The training of personnel has always been one of the central preoccupations of
those responsible for telecommunications in the Ivory Coast. In fact, as early as
1909 a school for the post and telegraph was opened in Bingerville for the training
of subordinate jobs, while the training for superior jobs was performed in France or
in Algeria. In 1959, the National School for Post and Telecommunications (ENPT)
was created for the training of the sector's subordinate and ordinary personnel. In
1975, it was divided into two structures: the National Higher School for Post and
Telecommunications (ENSPT) for the training of the superior administrative and
technical managers, and the Center for Professional Training for Post and Telecom-
munications (CFPPT) for the training of the operational and control personnel.
Since September 1992, the ENPT has been a private institution belonging to CI-
TELCOM and the Ivory Coast Company for Post and Savings (SIPE) under the
name Higher African Institute for Post and Telecommunications (IS APT).

8.3.2.2 Regulation

Generally speaking, the Ivory Coast applies the international regulatory texts
adopted by the ITU and Intelsat for the use of satellites. Excluding the documents
that create the various regulatory entities and determine frequency assignment, the
standard texts in force in the early 1990s were as follows:

• Law No. 76-501 of August 1976, called Code of the PT, which reserves the
monopoly on the Ivory Coast's telecommunications to the state (with the
state, however, having the right to concede it if it wishes).

• The decrees and decisions relative to the pricing of telecommunications,
which date most recently from March 1989.

• The decision of December 1977 requiring that projects for new urban quar-
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ters and buildings plan for the installation of telephone and mail distribution
networks in addition to the networks for water pipes and electricity. This
decision, however, has been little respected.

• The decisions that fix the conditions of authorization and intervention for
the telecommunications equipment suppliers and the private installers. In
January 1995, a new text for this area was adopted by the government.

On the whole, these texts do not sufficiently punish such offenses as the misap-
propriation of a private line for commercial use (i.e., using it as a public phone
cabin) and fraud.

8.3.3 Administration of Telecommunications

8.3.3.1 Technical Administration

The sector's maintenance problems, outside those common to all tropical coun-
tries, involve problems related to the dilapidation of the equipment; the equip-
ment's diversity, which requires large stocks of replacement parts; and problems
to create an efficient maintenance system.

From the point of view of human resources, CI-TELCOM has stated that it has
the technical potential to run the Ivory Coast's telecommunications satisfactorily
on its own, with the intervention of foreign technical experts considered seldom
necessary.

8.3.3.2 Financial Administration

CI-TELCOM does not receive subsidies from the state, and must in addition pay
import duties and value-added tax. The company also had to deal with clients'
unpaid bills and the ONT's debt. The sector was nevertheless profitable, with a
rate of return estimated at 20 percent per year. This profitability has been one of
the reasons why some supported the sector's privatization and others opposed it.

In 1991, CI-TELCOM's sales increased to 1.03 billion FF, with the telephone
alone accounting for 95 percent of sales, and international service accounting for
65 to 70 percent of telephone sales. Major sources of expenses included labor costs
(30 percent) and maintenance (10 percent). The transformation of CI-TELCOM
into a private company was followed by an increase in wages, with no employees
laid off. As a private company, its personnel is no longer part of the Ivory Coast's
civil service, which made the personnel's union fear eventual layoffs. In 1994, CI-
TELCOM's sales were 630 millions FF. This was a drop from 1991, due to the
FCFA devaluation in January 1994 (1 FCFA = 100 FF, against 50 FF before the
devaluation).

8.3.3.3 Commercial Administration

Customer Administration. The Ivory Coast's telephone customers are divided into
three categories: large subscribers, official subscribers, and ordinary private
subscribers.

Large subscribers are large consumers from the private and public sectors with



The Ivory Coast (Cote d'lvoire) 157

a minimum of ten lines and an average consumption of more than 20,000 FF
every two months. There were 200 such subscribers with 11,000 lines in 1992,
accounting for slightly more than one out of every seven lines. In order of impor-
tance, these subscribers included the African Development Bank (ADB), the
Ivory Coast Electricity Company (CIE), the Port of Abidjan, Abidjan Transporta-
tion Company (SOTRA), and Air Afrique. The embassies, town halls, and
national public institutions also belong to this category.

These large subscribers enjoy certain benefits: their bills are delivered and their
payments are picked up; their lines are not cut off as quickly as the lines of ordi-
nary subscribers; and the very largest customers (more than 200 lines) are given
supplementary services.

Official subscribers belong to the public administration and number 8,000—
roughly 10 percent of the Ivory Coast's total customer lines. Official subscribers
account for numerous unpaid bills (360 million FF in the early 1990s), but CI-
TELCOM rarely takes the risk of disconnecting them. Instead, it tries to make
sure they do not consume more than their budgeted amount for the year and helps
the state to control and slow down the agencies' telephone consumption.

Ordinary private subscribers represent the remainder of the country's telephone
customers. It is with this group that CI-TELCOM has the largest number of dis-
putes over bills (about 1,200 per year, of which more than 60 percent is for inter-
national communications). The company planned to improve its invoicing system
in the 1990s in response to this problem.

Private radio brings in 60 million FF per year to CI-TELCOM, and the service is
given in concession by a committee made up of representatives from CI-TELCOM,
the presidency of the republic, and the Ministry of Defense. It is granted to certain
individuals, companies, or administrations such as the CIE, the Ivory Coast Com-
pany for the Distribution of Water (SODECI), Sodesucre, Palmindustrie, the Civil
Aviation, the police, the Interior Ministry, the armed forces, the presidency of the
republic, RTI, and others. The current regulation provides that the authorization to
use private radio can be taken away from the beneficiary as soon as the telephone
network allows it.

Private telecommunications networks authorized and supervised by the Ivory
Coast's telecommunications administration also existed in the early 1990s. These
included the networks of certain large commercial banks—such as the Societe
Generale de Banques en Cote d'lvoire (SGBCI), whose agencies are linked
together by a special telephone network financed by the bank itself—and of the
Ivory Coast Railway Company (SICF), whose stations are linked by its own tele-
phone and telegraph network.

Pricing of Services. In the early 1994, a telephone line in the Ivory Coast cost 420
FF in an urban center and 220 FF in a rural zone (against 1,760 FF prior to 1990).
The cost structure broke down as follows: 400 FF for the connection and 20 FF
for a fiscal tax. The rental charge is 52.20 FF every two months.

Subscription to the Ivory Coast's telex service in 1994 cost 1,920 FF if the sub-
scriber owned his or her own terminal, 5,484 FF if he or she did not, and 3,484 FF
if the terminal belonged to the state. A subscription for the maritime radiotelephone
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cost 1,420 FF of which 1,000 represented advance payment for consumption. A
mobile radiotelephone subscription cost 3,000 FF, with the price set high to
encourage the use of the first maritime radiotelephone. Finally, the establishing of a
S YTRAN link cost 1,800 FF.

Since 1989, there has been a 50 percent price reduction on national calls made
during off-peak hours.

Problems in the Commercial Administration. According to CI-TELCOM:

• The rate of traffic continuity—or rate of availability (number of cutoff calls
per unit of time)—was 98.00 percent for domestic calls and 99.99 percent
for international calls, compared with the 90.00 percent international stan-
dard.

• The efficiency rate (the number of calls reaching their destination) for local
trunk calls was 30 to 40 percent in the early 1990s and 45 percent for inter-
national calls. The minimum international standard for efficiency rate was
60 percent and 40 percent for local trunk calls and international calls,
respectively.

• The speed with which CI-TELCOM attended to service problems was 90
percent within three days (against 76 percent in 1990), and 97 percent
within eight days.

• The number of service disruptions per year was 0.8 per subscriber, com-
pared with the international standard of 0.3.

• The delay for a new connection was about twenty-five to thirty days, which
is still long in comparison to international standards.

Fraud is another major problem that has been facing CI-TELCOM for many
years. It generally takes two forms: internal, when employees perform clandestine
installations or redirect telephone lines, and external, when it is performed by con-
sumers. Fraud primarily affects international communications, which are rela-
tively expensive, and represents an average loss of 12 million FF per year. In the
early 1990s, CI-TELCOM began to address the problem aggressively by identify-
ing and imprisoning individuals who had committed significant fraud.

Unpaid bills represent a third problem area for CI-TELCOM. In the early 1990s,
the rate of unpaid bills in the Ivory Coast was 12 to 13 percent for ordinary private
subscribers, 14 percent for embassies, 5.1 percent for large private-sector sub-
scribers, 61 percent for government establishments, and 77 percent for the coun-
try's municipalities. Because this created financial problems for CI-TELCOM, the
company began suspending the lines of the individuals in the public institutions
who were responsible for the accumulation of too many unpaid bills.

Relationships with special partners were a fourth source of problems for CI-
TELCOM in the 1990s. For example, RTI is a special client of CI-TELCOM
because it in effect uses the country's telecommunications circuits to retransmit
events of international significance by satellite. However, CI-TELCOM is the
only entity authorized to deal with Intelsat: it pays the rent fees and needs to be
reimbursed by RTI. Unfortunately, by the early 1990s, RTTs payment arrears had
reached 40 million FF.
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The relationship between CI-TELCOM and RTI suffers from other problems as
well. For example, the telecommunications administration tries to exercise a
monopoly of the country's telecommunications infrastructure whereas RTI wants
to preserve its autonomy in the transmitting of sound and images. Similarly, the
communications and PT ministries could not agree on who would be responsible
for controlling the domestic reception of satellite transmitted programs (DBS),
and a committee created by the two ministries to regulate this reception could not
come to an agreement.

Although telecommunications in the Ivory Coast is well established, its man-
agement, as we have seen, is characterized by difficulties. The attempts to solve
the Ivory Coast's telecommunications problems are described in the following
sections.

8.3.3.4 The New Telecommunications Law and Privatization of CI-TELCOM

In January 1995, the government offered a new telecommunications bill to replace
the law of 1976. This new law was inspired by the global movement toward
deregulation. The bill entailed the following:

• The existence of a ministry responsible for defining a national telecommu-
nications policy—determining the general objectives and acting as an arbi-
trator for telecommunications issues.

• The creation of a national public body responsible for the regulation and
selection of private companies to exploit various new telecommunications
services (such as data transmission, message services, cellular radiotele-
phones, and the like), as well as the allocation of the frequencies for these
services. Its financing will be secured by dues paid by the users of the fre-
quencies and user companies.

With respect to radio and television, the Ministry of Communications,
specifically, le Conseil National de la Communication Audiovisuelle, would
select the television and radio channels while the new institution would
assign the frequencies. This new institution was said be inspired by the
American Federal Communications Commission (FCC), but it was to
remain under the administrative supervision of the telecommunications min-
ister insofar as the texts that regulate public bodies in the Ivory Coast would
not permit it to be completely autonomous.

• The permission of greater competition at the level of telephone service. This
choice was justified by (1) the state's decision to pull out of productive sec-
tors and privatize them and (2) the acknowledgment that telecommunica-
tions evolve too quickly for one company alone to satisfy the needs of the
population. Under the new law, however, the monopoly of the Ivory Coast's
telephone service would continue and be given to CI-TELCOM to assure
the amortization of the existing equipment. All other private-sector compa-
nies, however, could be called on to build local networks if CI-TELCOM
were unable to perform the task. Moreover, the supply of terminals to the
system's subscribers would be liberalized with the authorizations to be
delivered to the telecommunications companies for a definite amount of
time (for example, fifteen years).
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The transfer of CI-TELCOM to the private sector has also been at the center of
a heated debate since 1990. The former prime minister (1990-93) wanted to trans-
fer the state's share of CI-TELECOM's capital (98 percent) to domestic compa-
nies and/or a foreign partner with solid experience in telecommunications. The PT
minister, the chairman of the board of directors of CI-TELCOM, and the union of
telecommunications personnel (SYNAPOSTEL) approved the transformation of
CI-TELCOM into a private company, but they wanted it to remain in the hands of
the state. This position led to the dismissal of the minister and caused the union to
fear layoffs following the state's pullout. Management, in turn, argued that CI-
TELCOM did not need private or foreign partners to be run well, and some oppo-
sition parties supported by a part of the press disapproved of the state's pullout
and warned against the involvement of a foreign partner in a sector so strategic to
the country. Nevertheless, the privatization process continued. In 1998, it led to
the selection of France Telecom's subsidiary FCR as the majority holder, with 51
percent of CI-TELCOM, for about $200. About 15 percent were sold to private
investors on the stock exchange. The remaining 35 percent was kept by the state,
with the possibility of subsequent sale to private investors.

8.4 The Future: Telecommunications Development Plans

The master development plan for telecommunications, which covers the period
1985-2005, anticipated 500,000 telephone subscribers (i.e., about 2.3 telephones
per 100 inhabitants) and 13,000 telex connections by the year 2005, as well as the
provision of complete satellite coverage for the country. Investments for the ten-
year period 1991-2000 alone were estimated to be 5 billion FF.

Between 1993 and 2002, the Ivory Coast's analogous system was to be trans-
formed into a digital network thanks mostly to the use of optical fibers and the
introduction of large new public-access services such as videotex, cellular
radiotelephone, and cable distribution. The Ivory Coast also placed great hope in
the Regional African Satellite Communications project (RASCOM)—whose
headquarters it hosts—to improve its telecommunications system.

The private sector and foreign corporations will be widely involved in the
future. For instance, Teleglobe (Canada), France Telecom (France), and Comstar
(United States) were authorized by the government to develop cellular radiotele-
phone networks in the country.

8.5 Conclusion

It has been a little more than a century since telecommunications services, begin-
ning with the telegraph, first appeared in the Ivory Coast. During the colonial
period, the network developed to facilitate the exploitation of the country and to
link it to the "mother country" (France). Telecommunications equipment was
installed in the areas where raw material and crops were available. After indepen-
dence, the Ivory Coast's telecommunications equipment was expanded, diversi-
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fied, and modernized while.jts management operated under state monopoly condi-
tions and according to the principles of the national administration. In the nearly
four decades following independence in 1960, the number of telephone sub-
scribers in the Ivory Coast multiplied by a factor of twenty-eight while the popu-
lation increased only by a factor of four. For technology and the supply of
telecommunications material, however, the country is still almost totally depen-
dent on Western countries, especially France.

Considering the quality of services and access to those services, there is need of
a vigorous policy in order to accomplish the following:

• Improve quality and viability of the domestic network.
• Minimize errors of invoicing.
• Fight fraud and nonpayment of bills.
• Improve the delays of connecting a new subscriber and take care of sub-

scriber's line disruptions.
• Promote public phone cabins, including rural settings.
• Improve the quality of the telematics network and reduce tariffs.
• Promote a better access to telephones across society and geography.

Faced with the rapid evolution of telecommunications technology and a
telecommunications management system at the international level, together with
the incapacity of the national telecommunications body to address the quantitative
and qualitative needs of economic agents and the general public, the government
made the decision to privatize the sector against the position of the telecommuni-
cations trade union and leftist political parties.

Despite its weaknesses, the Ivory Coast's telecommunications system is consid-
ered one of the most effective and advanced in sub-Saharan Africa and a signifi-
cant number of companies and international organizations have set up their
regional or African headquarters in Abidjan.

Abbreviations

AOF French West Africa
CAPTEAO Administrative Conference for Postal and Telecommuni-

cations for West African States
CEDEAO Economic Community for West African States
CI-TELCOM Ivory Coast Telecommunications
DGT Directorate General of Telecommunications
FCR France Cables et Radio
FF French francs
INTELCI International Telecommunications Company of the Ivory

Coast
IS APT Higher African Institute for Post and Telecommunica-

tions
ITU International Telecommuncation Union
MPT Postal and Telecommunications Ministry
ONP National Office of Postal Services
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ONT National Office of Telecommunications
OPT Postal and Telecommunications Office
PATU Pan-African Telecommunications Union
PDCI-RDA Parti Democratique de Cote d'lvoire, Rassemblement

Democratique Africain (Ivory Coast Democratic
Party-African Democratic Union)

PT Post and Telecommunications
RTI Ivory Coast Radio and Television Broadcasting
SIPE Ivory Coast Company for Savings and Postal Services
SYTRANPAC Information Transmission System
SYTRAN Transactional Systems
UAPT African Union for Postal Services and Telecommunica-

tions
UPAT Pan-African Union for Telecommunications

Notes

1. Les Echos, no. 14 (1983): 6-7.
2. Ivoire Telecom, no. 1 (December 1991): 1-4.
3. Soirlnfo, no. 196 (February 17-19, 1995).
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9
Nigeria: After a Century of
Telecommunications Development,
What Next?

C. O. AJAYI, R. I. SALAWU, AND T. I. RAJI

Since its inception a little over a century ago, Nigeria's telecommunications system
has progressed through various stages of development from the primitive commu-
nications equipment in its colonial days to the great variety of technologies avail-
able today. In this chapter, the processes of Nigeria's telecommunications develop-
ment and its progress, problems, and prospects are examined and discussed from
its emergence to the expansion and modernization efforts of the 1990s.

9.1 The Past

Preindependence Era

The development of telecommunications in Nigeria began in 1886 when a cable
connection was established between Lagos and the colonial office in London. By
1893, government offices in Lagos were provided with telephone service, which
was later extended to Ilorin and Jebba in the hinterland. A slow but steady process
of development in the years that followed led to the gradual formation of the
nucleus of a national telecommunications network.

In 1923, the first commercial trunk telephone service between Iru and Calabar
was established. Between 1946 and 1952, a three-channel line carrier system was
commissioned between Lagos and Ibadan and was later extended to Oshogbo,
Kaduna, Kano, Benin, and Enugu, thus connecting the colonial office in London
with Lagos and the commercial centers in the country with local authority offices.

The main transmission medium during the preindependence era was unshielded
twisted pairs of copper wire. This evolved later from rural carrier systems on high
gauge lines to line carrier systems of twelve-channel capacity. Small- to medium-
capacity systems employing VHP and UHF radio were introduced around 1955.
The first serious attempt at planning telecommunications services in the country
was the 1955-62 Development Program. It provided for the expansion of the
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trunk using a VHP Multichannel Radio System on a nationwide basis and a short
microwave link between Lagos and Ibadan.

In the early days, the primitive coordinate pegboard switching system was used.
This progressed through manual switchboards of different sizes, shapes, and capac-
ities until Strowger exchanges were installed into the national network at Lagos
Island, Ikeja, Ebute Metta, Apapa, and Port Harcourt between 1955 and 1960,
along with 116 manual exchanges. The installation of the Strowger exchanges
marked the beginning of automatic telephone switching in Nigeria. By the time of
independence, automatic exchanges were established at the main centers and a sub-
scriber trunk dialing system (STD) was introduced between Lagos and Ibadan.

The telegraph service also witnessed a parallel development, from telegraph
delivery by way of manual coordinate pegboard switching to the use of Morse
code for telex switching. By about 1960, a manual telex exchange of sixty sub-
scriber lines was in service in Lagos. While all the efforts just described were
essentially aimed at improving internal telephone services in Nigeria, external
telephone services in the preindependence period were wholly owned by Cable &
Wireless of the United Kingdom, which was a colonial private company.

9.1.2 The Postcolonial Era

With the attainment of independence in 1960, Nigeria embarked on a periodic
national development plan. Telecommunications development was featured in
each of these plans, which were usually of a five-year duration. It is more mean-
ingful, however, to discuss the development of Nigeria's telecommunications
since independence—its objectives, achievements, and features—on a decade-by-
decade basis.

9.7.2.7 The 1960s

The focus of attention in this period was the expansion of the network to meet the
needs of the fledgling commercial and industrial sectors. The specific objectives
included:

• Installation of an additional 60,000 telephone lines to bring the total number
of lines to 90,000 by the end of the decade.

• Expansion of trunk dialing facilities to link the major urban centers that
were then springing up.

• Establishment of the Nigerian External Telecommunications (NET) Limited.

Unfortunately, these objectives could not be completely realized by the end of
the plan period. For example, only about 26,000 lines (just over 40 percent of the
planned target) were added to the existing network, partly because of underfunding
and partly because of the disruption caused to the economy by the Nigerian Civil
War (1967-70). Nevertheless, some the decade's major achievements included the
installation of a microwave radio transmission system to link the cities of Lagos,
Ibadan, Enugu, Benin, and Port Harcourt, all of which are in the southern part of
Nigeria's transmission system. Preparatory work toward the establishment of NET
as a limited liability company started during this period as well.
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9.2.7.2 The 1970s

The second decade of independence incorporated two five-year plan periods—
Nigeria's second and third development plans.

The 1970-1975 Plan Period. During the first half of the decade efforts were con-
centrated on the reconstruction and rehabilitation of the telephone equipment and
other infrastructure damaged during the civil war. In order to achieve the objec-
tives of the second plan period, developments in five major areas were consid-
ered. In telephony, new automatic exchanges were to be constructed and existing
automatic exchanges expanded. New manual telephone exchanges were consid-
ered for construction as well. In telegraph communication, the torn-tape system
was to be replaced with teleprinter automatic switching systems, and key and
sounder circuits were to be converted to teleprinters.

For Nigeria's transmission system, the plan considered construction of sub-
sidiary radio routes to provide trunk services from toll centers to end offices, con-
struction of twisted pair carrier systems to provide links to rural areas, and provi-
sion of additional coaxial routes for Lagos-Ibadan-Ilorin-Kaduna. The plans for
Nigeria's external line plant included construction of a local line plant network for
new subscribers and an increase in existing line plant to achieve the objectives of
the expansion. Finally, the 1970-75 plan stipulated the establishment of a Niger-
ian Satellite Communications earth station at Lanlate in the southwestern part of
Nigeria.

Due to underfunding, however, the only objective of the 1970-75 plan period
that was completed was the national telex network.

The 1975-1980 Plan Period. The third National Development Plan Period
(1975-80) was the most ambitious. It aimed at increasing the telephone facilities
from 50,000 lines to 750,000 lines—an increase of about 1,400 percent. In the
area of switching, three contracts were awarded to add over 340,000 lines to
Nigeria's networks. In the first contract—for the contingency plan—forty-five
locations were to receive exchanges with a total installation capacity of 162,000
lines, and twelve other exchanges were to be expanded by 48,000 lines. In the
second contract, covering turnkey projects, 147 locations were to receive external
line plant and switching equipment to add 121,000 lines. The third contract, cov-
ering mobile exchange, provided for installation of twenty-nine mobile exchanges
with 11,300 lines.

In the area of transmission, the following projects were considered: introduc-
tion of the Nigerian Domestic Satellite (DOMSAT) to provide television and
sound broadcasting (later modified to accommodate telephony and teletype ser-
vices between the states); introduction of the aerostat (balloon) system, which
was intended for television and sound broadcasting and telex and telephone ser-
vices; provision of coaxial cable between Lagos and Kaduna; expansion of the
existing microwave radio link system intended for telephone services as part of
the contingency plan exchanges; and provision of new transmission links for the
exchanges in the contingency plan not covered by existing radio links.

There were at least six achievements associated with the 1975-80 plan. First,
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177 locations were provided with telephone exchanges, as well as twenty-nine
mobile exchanges, increasing the number of lines in the network from 52,000 to
241,000 and the number of telex lines from 874 to 4,950. Second, the DOMSAT
earth station project was completed. Third, work started on the aerostat balloon
(which turned out to be a disaster). Fourth, a second satellite antenna was built at
"Lanlate, which increased the global coverage of the external services. Fifth, an
International Telephone Switching Center (ITSC) was installed at the Nigerian
External Communications (NECOM) house in Lagos. And finally, a new
microwave link was provided between Lagos and Cotonou (Benin Republic) and
computerized telex, telegraph, and data switching centers were provided at
NECOM house.

The 1975-80 plan period was not a complete success, however. The aerostat
balloon project, which was abandoned, was a colossal waste of money. The prolif-
eration of different technologies in the network made spare parts procurement dif-
ficult and complicated manpower training by limiting the number of personnel
who could be switched from one part of the network to another. There was also a
shortage of technical manpower to operate and maintain the additional facilities
and a lack of adequate levels of finance to execute the projects.

The most serious problem, however, was bad planning. There was not adequate
coordination between project management and implementation. Buildings were
not available for the installation of purchased equipment, and vital links—such as
external line plants—were omitted in the contract awarded.

9.1.2.3 The 1980s

The first half of the decade covered the fourth National Development Plan period
(1980-85), which was essentially aimed at completing all outstanding projects
from the previous plans. In addition to the primary objective, the development
plan was designed to provide a total of 370,550 additional telephone lines, a ter-
restrial toll and trunk transmission network to link all switching centers through-
out the country, and Telex/Gentex exchanges for about 9,000 telex lines with
external line plant and teleprinter machines. It was envisaged that the total number
of installed telephone lines in Nigeria at the end of the plan period would increase
to 612,000.

During this period, the telecommunications arm of the Department of Posts and
Telecommunications was merged with the Nigerian External Telecommunications
to form, in 1985, the Nigerian Telecommunications Ltd. (NTTEL), a limited liabil-
ity company that today administers both internal and external telecommunications
services in Nigeria.

9.2 The Present

9.2.1 The Existing Network

The Nigerian national telecommunications network of the 1990s is made up of the
following elements:
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1. Telephone services
a. Total capacity has risen to over 800,000 lines.
b. Other services include: over 10,000 cellular mobile telephones and

15,000 voice mail lines.
2. Telex services: Fourteen telex exchanges with a total installed capacity of

12,800 lines.
3. Transmission systems

a. Microwave.
There are 264 terminal stations and 172 unmanned repeater stations.
The channel capacities range from 300 to 1,800 channels with capa-
bility to accommodate one color television on the 960- and 1,800-
channel systems.

b. Coaxial.
This system provides 960 channels between Lagos and Kaduna.

c. Optical fiber cable.
Optical fiber cables were developed to link primary/secondary
exchanges in the Lagos zone.

d. DOMSAT.
This system consists of nineteen standard B earth stations and operates
on the leased transponders from Intelsat. The 36 MH2 bandwidth
transponders were initially grossly underutilized. They were originally
used mainly for television transmission for only a few hours daily.
However, they are now utilized for both television and telephone.

4. International services
a. International satellite system.

This originally had two gateways at Lanlate and Kujama, which were
linked to switching centers at Lagos (NECOM) and Kaduna, respec-
tively. In 1992, two additional gateways were commissioned—one at
Victoria Island, Lagos, to cater to the ever-increasing traffic in the
Southwest, and the other in Enugu to cater to the traffic in the eastern
part of the country.

b. Submarine cable.
This provides a transmission system from Lagos through Abidjan,
Dakar, Casablanca, and on to Europe.

9.2.1.1 Extent of Services

The services offered by NITEL are telephony, telex and telex delivery services,
telegraphy and registered telegraphic addresses, pay phones and public coin tele-
phones, transmission and reception of real-time television for network services,
private leased telephone and telex service, private wire, leased telephone and tele-
graph services, alternate voice data (AVD) circuits, voice-cast and press reception,
international public counter services, facsimile service, switched data, electronic
mail, and cellular.

Maritime Services. Nigeria's shore-to-shore and ship-to-shore maritime communi-
cations services are provided via the high frequency radio. Its limitations are poor
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transmission quality, low reliability, and lack of automatic access to the national
telecommunications network. In 1988, Nigeria joined the International Maritime
Satellite Organization (Inmarsat), which operates a system of satellites to provide
mobile communications for the world's shipping and offshore industries. Through
the Inmarsat system, MITEL offers Maritime Mobile Service (MMS) as well as
"satellite mobile communications.

The Scope of National Service. Nigeria's telephone penetration rate was still low,
in 1994, at about 0.8 direct exchange lines (DHLs) per hundred inhabitants. Its
major challenge in extending its facilities continued to be the provision of
telecommunications services in the rural areas, where there is little or no penetra-
tion. In the mid-1990s, however, the telecommunications facilities in the urban
areas continued to be inadequate as well. Nigeria's telecommunications ser-
vices—especially telephony—are not sufficient to meet the needs of all those who
require them, especially in the big cities like Lagos, Ibadan, Enugu, Kano, and so
on. This has led to long waiting periods for obtaining facilities (which was above
ten years in 1993) and congestion of existing exchanges. Finally, new telecommu-
nications facilities such as facsimile, international business services, and high-rate
data transmission are not readily available.

Nevertheless, in recent years, attempts were made by the Nigerian authorities to
spread the telecommunications facilities throughout the country, and in the mid-
1990s all the twenty-one state capitals, as well as Abuja and many of the 589 local
government headquarters, were connected to the national network. The govern-
ment attempted to ease the wait for phone lines by increasing the penetration of
public telephones. In recent years, the government licensed seven companies to
provision and operate public pay phones in different regions of the country. The
major obstacle hampering the extension of the system was lack of funds and an
absence of the engineering infrastructure needed for the development and produc-
tion of spares and components.

Cellular Telephony. Cellular telephony was first introduced in 1992 with the for-
mation of Mobile Telecomunications Service (MTS). This company is a joint ven-
ture between NITEL and Digital telecommunications of Atlanta; in 1994, MTS
had a nationwide monopoly over cellular service. It began with a capacity of
10,000 lines, and due to the high level of unmet telecommunications demand, the
system was filled to capacity within one year. Subsequently, in 1994, MTS added
20,000 lines, with plans to add 25,000 more lines. Even with this additional
capacity, it is common to receive a fast busy signal during peak hours due to net-
work congestion.

Recognizing the need to meet the growing demand for cellular services, the
government licensed four additional companies: M-Tel, Wireless Systems Nige-
ria, Ltd., Tele-Africa Nigeria Ltd., and Motophone Nigeria Ltd. Additionally,
fourteen companies were awarded licenses to operate paging services.

Nigeria's cellular market is expected to grow at a rate of 25 percent annually
through the 1990s. The major markets are in Lagos (among the young urban
elite), the oil-based communities of Port Harcourt and Warn, and the cities of
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Kano and Abuja. Over half of the cellular equipment was supplied by U.S. com-
panies, mostly Motorola.

9.2.2 Institutional Structure

In May 1992, MITEL, which was fully owned by the Nigerian government, was
corporatized, with the ultimate objective being full privatization. The present sys-
tem seeks to protect the sovereignty and security of the country by keeping
NITEL under government control while, at the same time, making the telecom-
munications service less dependent on the government. The motivating force
behind the decision to corporatize rather than privatize was the fear that control of
the national network might be lost to foreign companies.

Although the Nigerian government still provides funds for major capital pro-
jects, the conditions of service of telecommunications workers have been moved
out of the civil service structure. The corporatization has also brought about
increases in the cost of telecommunications services in the country.

The administrative and policy matters of telecommunications remain with the
Ministry of Communications, which represents the country at the International
Telecommunications Union (ITU) and other international telecommunications
organizations.

9.2.2.1 Management Structure of NITEL

In the mid-1990s, NITEL continued to operate under a board appointed by the
government to serve various interests. The structure of the company is based on
the three-tier system of territorial administration, zonal administration, and head-
quarters in order to decentralize functions and optimize operational efficiency.
Abuja, the federal capital, and each of Nigeria's twenty-one states constitute a sin-
gle territory, while Lagos constitutes two territories. There are five zones: the
northwest, northeast, southwest, southeast, and Lagos, and each zone is made up
of between four and six states or territories. The zones are semiautonomous in
their operations; however, the functions of the zones are coordinated at the center
through the office of the managing director, who is the chief executive. The head-
quarters operates as six divisions.

9.2.3 Telecommunications Regulation

The Cable and Wireless Act of 1962 established the Ministry of Communications
as the regulatory body for telecommunications in Nigeria. The ministry regulated
NITEL until a decree in 1992 established the Nigerian Communication Commis-
sion (NCC), which was charged with the duty of regulating the telecommunica-
tions sector. The NCC became operational in September 1993. It is responsible for
the following:

1. Licensing telecommunications operators.
2. Facilitating private-sector participation and investment in the telecommuni-

cations sector.
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3. Ensuring the improvement of Nigerian telecommunications penetration.
4. Establishing and supervising technical and operational standards and prac-

tices for network operators.
5. Overseeing the quality of service provided by operators.
6. Setting terms for the interconnection of carrier networks.
7. Ensuring that the interests of telecommunications consumers are protected

by promoting competitive pricing and guarding against abuse of market
power.

Since becoming operational, the NCC has taken aggressive steps to open the
telecommunications sector to private investment and enterprise. In June 1994, the
following services were open to private-sector participation:

1. Customer premises equipment (CPE).
2. The provision and operation of public pay phones.
3. The provision and operation of private network links.
4. The provision and operation of community telephones for rural areas and

industrial parks.
5. The provision and operation of value-added network services for the bank-

ing and airline sectors, including packet-switched networks.
6. The repair and maintenance of telecommunications facilities.
7. Telephone cabling.

In 1995, NITEL still maintained a monopoly over the following services: (1)
the provision and operation of public switches and trunks and their associated
infrastructure; and (2) the provision and operation of international network links.

To participate in Nigeria's telecommunications sector, a company must be either
owned by a Nigerian citizen or be registered in Nigeria; the NCC hoped that this
requirement would encourage joint ventures between foreign companies and
Nigerian companies. The NCC also required that a licensee submit technical and
organizational plans that demonstrate a commitment to sustained service and that
the equipment be compatible with the existing infrastructure. Since the NCC was
inaugurated, over one hundred licenses have been granted:

1. Twenty-one companies in sales and installation of CPE.
2. Seven companies in the provision and operation of pay phones.
3. Ten companies in private network links—including domestic satellite links.
4. Eighteen companies in mobile communications—including cellular tele-

phony and paging.
5. Two companies in local community telephony.
6. Thirteen companies in value-added network services.
7. Two cabling companies.
8. Seventeen companies in fixed telephony services.
9. Twenty-two companies in Internet services.

10. Four companies in equipment repair and maintenance.

Telecommunications concerns have to pay 5 percent of the capital value of a
system as a license fee and 2.5 percent of the turnover as an annual concession
fee. Additionally, there is a 2.5 percent surcharge for special licenses; for example,
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companies with extensive networks that use over five pairs of frequencies and are
not willing to share their infrastructure.

In 1997, the NCC made a landmark decision by authorizing a second national
carrier to compete with NITEL in all services, effectively ending NITEL's monop-
oly and creating a duopoly. While the second national carrier is currently concen-
trating on offering doomestic and international satelite-based services for business
telephony services for the general population.

The National Broadcasting Commission (NBC) was established in 1992 to reg-
ulate and control radio and television broadcasting in the country. The NBC is
vested with powers to handle matters connected with mass communication and
technical aspects as they relate to the broadcast bands for radio and television. The
NBC has licensed many radio and television stations, including the first interna-
tional satellite television broadcasters. Minaj, based in Obosi, and Daar communi-
cations, based in Lagos, were authorized to transmit their programming interna-
tionally via their own satellite teleports. Many companies seized the opportunity
to enter into the fixed satellite services (VSAT) sector once the NCC authorized
competition in value added network services and private network links. The pri-
mary customers for such services are in the banking and oil industries.

9.2.4 Telecommunications Financing

Almost all of Nigeria's telecommunications development plans since indepen-
dence have suffered from underfunding. For example, during the first National
Development Plan (1962-68), only 35 percent of the expected expenditure was
provided, and consequently only 40 percent of the expected 60,000 lines were
added to the network. Similarly, most of the objectives of the ambitious program
under the third National Development Plan (1975-80) could not be achieved,
partly because of underfunding.

Inadequate funding has continued to inhibit the rapid development of Nigeria's
telecommunications since the creation of NOEL in 1985. The situation has wors-
ened in recent years because of the large-scale devaluation of the national currency
and the shortage of foreign exchange with which to prosecute many projects.
Worldwide inflation has also led to high prices for telecommunications equipment.

Nigeria's revenue from the provision of telecommunications is also still com-
paratively low because telecommunications service is inexpensive there compared
to the United States and other parts of the world. The initial telephone charge, for
example, is about U.S.$0.10 for the first three minutes for local calls. Similarly,
for international calls, the first three minutes cost about U.S.$6.00.

9.2.5 Manufacturing

The basic support industries for telecommunications manufacture and assembly in
Nigeria belong mainly to the private sector. The country's telecommunications
and electronics industries include electronic rewinding factories; teleprinter
machine and telephone set assembling factories; radio, television, cassette, and
cartridge and record player assembly plants; intercom, mini-EPBX (private
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branch exchange), and key telephone assembly plants; telecommunications com-
ponents factories; TVRO (Television Receive Only) earth station assembly
plants; cable and wire factories; and plastic extrusion and injection industries. Pro-
duction levels for some of these products in 1991 were: telephone handsets, 5,000
units per year; intercoms, 30,000 units per year; key telephones, 500 units per
year; and mini-PABX (private automatic branch exchange), 500 units per year.

Both Nigeria's telecommunications and electronics subsectors are in their
infancy stages. Because domestic manufacturing input to telecommunications
development is very small, large amounts of foreign funds are required for
telecommunications projects. Export of electronic and telecommunications prod-
ucts is virtually nonexistent in Nigeria, and importation still continues on a large
scale in sophisticated consumer electronics; telecommunications; and defense,
computer, medical, and industrial electronics. Domestic assembly also cannot ful-
fill the demand for simple consumer items, and importation is used to supplement
the local production. It is worth noting that in Nigeria there is no industry in the
electronic components manufacturing subsector.

9.2.6 Trends in Technology Adoption

In recognition of the fact that telecommunications is an infrastructure that may aid
a country's economic development, many African countries, including Nigeria,
have embarked on programs of modernization and rehabilitation of their outdated
and failing national telecommunications network. For example, in Kenya, the
telecommunications administration has put into service a digital microwave sys-
tem to service the eastern and southeastern parts of the country using solar tech-
nology as its power supply. Malawi, Zambia, and Tanzania also began construct-
ing microwave links and satellite earth stations some years ago to ensure efficient
and reliable telecommunications services.

The telecommunications administration in Nigeria decided to adopt digital
technology for the national network with a view to improving services for the
existing customers as well as meeting new demands. At the time of this decision,
the network was experiencing three categories of problems that hindered the pro-
vision of fast and reliable telecommunications service and inhibited the desired
rate of telecommunications development in the country:

• Inadequate capacity. This hindered considerably the rapid and cost-effective
expansion of telephone service. Considering the size of the population and
the level of economic development in the country, the number of installed
telephone lines was seen to be grossly inadequate to meet demand, and the
resulting inadequate capacity was responsible for poor call completion rates,
subscriber dissatisfaction, and hence loss of revenue.

• Poor maintenance. This had contributed in no small way to the inefficient
utilization of Nigeria's existing network. The maintenance problem itself
was attributed to such factors as lack of or inadequate supply of tools, test
equipment, and materials for maintenance; government policy on procure-
ment of spare parts; poor maintenance organization; and the poor work atti-
tude of maintenance personnel.
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• Low revenue generation. The revenue being generated from the existing pub-
lic telephone service was rather low in comparison to the cost of providing
the service. This was attributed partly to inefficiencies in management, partly
to unproductive use of capital, and partly to an inefficient billing system.

MITEL's management believed that by adopting appropriate technology, most
of the technical aspects of these three problem areas could be solved. Accordingly,
the administration opted for digital technology and sought suitable strategies for
its introduction and implementation in the existing national network, even though
the vast majority of the network was analog, personnel requirements for the new
technology were significant, and methods of financing the digitalization projects
had to be found.

MITEL decided that the digitalization of the network would commence with the
switches, to be followed later by the transmission aspects. Due to financing issues,
the implementation of the digitalization was divided into three phases with the
priority areas—mostly multiexchange areas and the international gateways—
being digitalized during the first phase. It was also decided that Abuja, the
nation's new capital, should be made a "digital island"; that all existing analog
switches should be gradually phased out, to be replaced at the end of their lifetime
by a digital switch; and that all new exchanges would be digital. In addition, all
further telecommunications expansion and development in Nigeria was to be digi-
talized in order to (1) surmount the problems associated with maintaining the old
analog network and (2) meet the increasing demand by customers for such ser-
vices as facsimile, telex, data transmission, and the like. Most of these decisions
were being implemented in the mid-1990s.

In addition to the existing telecommunications network administered by MITEL,
the Nigerian National Petroleum Corporation (NNPC) has also installed a cross-
country high-capacity digital communications system for its pipeline operations.
This system combines two advanced or high-level technologies—microwave digi-
tal radio and optical fiber—in a complementary rather than competing manner. The
system consists of terrestrial microwave links in the riverine areas, like the delta
region of the country, and densely populated areas such as Lagos, and fiber-optic
links in the larger part of the network. In the mid-1990s, the system was highly
underutilized given the low level of traffic being generated for the pipeline opera-
tions. It was therefore suggested that NTTEL could use part of the system to supple-
ment its own backbone system. In 1995, the major foreign oil companies—Shell,
Chevron, AGIP, and ELF—were leasing fiber-optic lines from NNPC in order to
connect their oil fields with regional bases and computer centers.

9.2.7 Regional and Continental Collaboration

As a member of the Economic Community of West African States (ECOWAS)
and the Organization of African Unity (OAU), Nigeria has been collaborating
with the member nations of these organizations to develop telecommunications
services at the subregional as well as continental levels. This collaboration has
taken the form of meetings among the telecommunications engineers and plan-
ners of the various member countries to discuss the technical issues involved in
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planning, operating, and designing telecommunications systems suitable for use
in Africa's environment.

The segment of the Pan-African Telecommunications Network (Panaftel) link-
ing the eastern part of the continent with the western part passes through Nigeria
and uses portions of its domestic network. The objective of the Panaftel is to pro-
vide the African continent with reliable and effective telecommunications systems
that will enable telephone and telex circuits to be set up readily between any two
African countries without the need to transmit through extra-African centers.

Convinced that the development of telecommunications is one of the essential
requirements for the building of a meaningful ECOWAS organization, this subre-
gional group has made the intertelecommunications (INTERCOM) program one
of its priority actions since it was initiated in 1979. The objective of the program
is to link the capital towns of the member states through earth networks and
microwaves and provide them all with an international transit center to facilitate
automatic telephone communication among them. Nigeria continued to be an
active participant in this endeavor in the mid-1990s.

The feasibility study of the Regional African Satellite Communications System
(RASCOM) addressed the need for developing an African satellite for a compre-
hensive telecommunications network that would ensure reliable communication
between African countries. The findings of the study complemented the objectives
of Panaftel and provided a viable option for achieving an effective and efficient
telecommunications interlink within the continent. Nigeria embraced the study
and has continued to participate actively and fully in the work.

One effect of these regional collaborative activities was demand for a high level
of performance on the part of the domestic network. Beyond that, however, the
"big brother" role that Nigeria plays in African affairs makes it even more impera-
tive that she develop her telecommunications infrastructure for an efficient and
reliable domestic service.

9.2.8 The Pattern of Traffic between Nigeria and Other Countries

One study of Nigeria's international traffic indicated that Nigeria generates signif-
icant traffic volume (in engineering terms, as much as 290 erlangs). Forty percent
of this large traffic volume terminates in the United Kingdom, which has had a
long-standing historical and economic bond with Nigeria. About 30 percent of the
traffic from Nigeria is now directed toward North America, a reflection of the
growing trade relations between the two. The increasing flow of traffic into North
America can also be attributed to the rising number of Internet connections from
Nigeria to major Internet backbones located in the United States.

Nigeria is geographically bounded in the south by the Atlantic Ocean and in the
north, east, and west by French-speaking countries. By virtue of their different
colonial experience, these Francophone neighbors have a trade and social outlook
that is quite different from that of Nigeria. Although there are terrestrial networks
linking Nigeria with neighbors, most of these networks are either not operational
or rarely available.
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9.3. The Process of Change

The emergence of an electronics industry in Nigeria is gradually introducing new
dimensions into the system. Now data transmission and electronic mail delivery
are possible, although few have been added to the services. Computer communi-
cation has also been introduced, and most establishments have now computerized
their services and systems. The banking sector especially is now partially comput-
erized. There is a move to have intrabank computer communications services for
the clearance of checks, but that has not yet taken off.

9.4 Future Trends

In the mid-1990s, NITEL continued to hold a monopoly over basic telecommuni-
cations services. And in 1997, the NCC licensed a second national carrier, creat-
ing a duopoly. It was hoped that an additional national carrier would improve
telecommunications penetration and hasten the expansion of service. Possibly
spurred by the imminent licensing of a second carrier, NITEL in 1994 announced
plans to invest naira 40 billion over a five-year period. The money is to come
from both internal and external (unilateral lending institutions and the private sec-
tor) sources.

The NCC planned to expand the telecommunications services in the country,
increasing penetration to about 8.5 per 100 inhabitants by the turn of the century.
To that purpose, it planned to provide 1.2 million new lines. It also intended to
license several new cellular operators in order to reach a goal of 100,000 cellular
lines by the year 2000.

To accomplish this expansion, the government planned to have manufacturers
set up plants in Nigeria, consequently requiring the selection of technologies for
adoption in the country. However, this plan was not finalized. The government
also decided that for security reasons the telecommunications industry should be
corporatized rather than privatized.

The present structure of thirty states and 589 local government areas in Nigeria
has increased the pressure to provide telecommunications services to the many
administrative headquarters. Since about 70 percent of Nigerians reside in the
rural areas, there is an urgent need for these areas to have telecommunications
facilities.

The digitalization of both the exchanges and transmission systems will continue
at a rate determined by the availability of funds. In effect, the analog systems will
be gradually phased out. Several new technologies (e.g., the wireless system) are
available for the rapid development of telecommunications in Nigeria and develop-
ing countries in general. The wired conventional system has led to long waiting
periods for telecommunications to be made available to both urban areas such as
Lagos and the rural areas. The use of wireless communications systems, both land
based and satellite based, will continue to play an increasing role in future telecom-
munications development. For example, the Celluphone (CELLUlar telePHONE),
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making use of a cellular terminal with the necessary interface, has been adopted for
the provision of rural telecommunications.

Nigeria may also take advantage of the introduction of Low Earth Orbit (LEO)
and Medium Earth Orbit (MEO) mobile satellite systems such as IRIDIUM,
Globalstar, and so on, to provide wireless telecommunications services in the
country for both urban and rural areas.

9.5 Conclusion

This chapter has considered the development of telecommunications in Nigeria
for a period of over one hundred years following the introduction of the technol-
ogy into the country. The discussion has covered the state of telecommunications
during the colonial era (before 1960) and the postindependence period. The objec-
tives, achievements, and failures of telecommunications during the five National
Development Plans of these three decades have been highlighted, as have other
aspects of the telecommunications sector: regional collaboration in telecommuni-
cations, local manufacturing facilities, telecommunications policy, adoption of
new technology, the financing of facilities, and the future prospects of the sector's
development.

Currently telephone penetration in Nigeria is low (about 0.8 DELs per 100
inhabitants) and the available facilities exist mainly in the urban centers. The gov-
ernment is consequently now focusing on expanding telecommunications facili-
ties to the rural areas.

There has been a gradual introduction of digital switches, digital radio, and
optical fiber transmission into the network. The local manufacturing of telecom-
munications components and equipment is at present low; however, the govern-
ment has started to take the necessary actions to correct this imbalance by entering
into joint ventures with foreign companies to establish telecommunications indus-
tries in Nigeria.

In order to achieve the target of 8.5 DEL per 100 inhabitants by the turn of the
century, the country needs a large amount of investment, including foreign financ-
ing. Options for this funding include subventions from the government to NITEL,
contractor financing, and foreign loans from international agencies such as the
World Bank, the African Development Bank, and so on.

The telecommunications scenario in Nigeria is not likely to be much different
from what exists in many developing countries. Nigeria must give the utmost pri-
ority to the development of telecommunications because of its multiplying effects
on industrial and economic growth.
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10
Ghana

FRANCIS K. A. ALLOTEY AND FELIX K. AKORLI

The Republic of Ghana is a West African nation on the Gulf of Guinea with an
area of about 92,000 square miles and a population of about 16 million (1995). Its
topography consists of forest and savannah, and the country is divided into ten
regions, with the national capital located at Accra. Ghana's six largest ethnic
groups are the Akans (44 percent of the population), Ewe (13 percent), Ga-Adan-
gbe (8 percent), Mole Dagbane (16 percent), Guans (4 percent), and Grume (3
percent). The official language is English. The Volta is Ghana's largest river and
the location of the Volta Lake on which are built two hydro dams, Akosombo and
Kpong, with a total capacity of about 1.12 gigawatts.

Ghana's main export products are cocoa, gold, and timber; other exports
include diamonds, bauxite, and manganese. The fluctuation of world market
prices and the absence of processing industries for these products have historically
affected Ghana's revenues. Ghana imports oil for energy consumption, and
exports hydroelectricity to Togo, Benin, and Burkina Faso.

In 1987, Ghana's per capita gross national product (GNP) was U.S.$390. The
World Bank's estimate of Ghana's GNP in 1991 was about U.S.$440 per capita.
Since 1984, Ghana has been implementing an Economic Recovery Program,
which gives the country easier access to International Monetary Fund (IMF) and
World Bank loans. In 1988, Ghana's exports, which amounted to U.S.$ 1.014 bil-
lion, exceeded imports (U.S.$907 million) by over U.S.$4 million.

Since 1981, Ghana has been a unitary republic ruled by decree. In November
1992, however, an election was held to select a president for the next democrati-
cally elected parliamentary government. In January 1993, following parliamentary
elections, Ghana returned to a parliamentary form of government.

10.1 History

10.1.1 The Precolonial Era

The first telegraph line in Ghana (then known as the Gold Coast) was a 10-mile
link installed in 1881 between the castle of the colony's then governor in Cape
Coast and Elimina. The line was then extended to Christianborg Castle near
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Accra, which became the seat of government, and later extended still further to
Aburi, 26 miles outside Accra.

In 1882, the first public telegraph line, stretching over a distance of 2.5 miles,
was erected between Christianborg and Accra. Between 1887 and 1889, these
telegraph lines were extended to cover Accra, Prampram, Winneba, Saltpond,
Sekondi, Ankobra, Dixcove, and Shama—all colonial castles or fort towns, as
well as commercial ports and fishing centers. In 1886, telegraph lines were
extended to the middle and northern parts of Ghana into the territory of the
Ashantis. Between 1900 and 1901, this new communications technology was
used to subdue the Ashantis in the Yaa Asantewa war.

Because Ghana's telegraph lines were often cut down by superstitious locals
convinced that the cables were "magic" lines being used by the Europeans to win
wars, Ghana's colonial governor entrusted the safety and security of the lines to
the tribal chiefs in 1886. The colonial governors offered the chiefs handsome
rewards for reporting any damage done to the lines.

In order to improve communications in the southern part of the country, the
first manual telephone exchange (seventy lines) was installed in Accra in 1892.
Twelve years later, in 1904, a second manual exchange consisting of thirteen lines
was installed in Cape Coast.

10.1.2 Under English Colonial Rule

Ghana's telecommunications infrastructure was laid down and expanded by the
colonial administration mainly to facilitate the economic, social, and political
management of the colony. In 1901, for example, the Ashantis were brought under
British colonial rule, and telegraph lines were accordingly extended from Accra to
the capital of the Ashanti Kingdom and beyond. By the end of 1912, 1,492 miles
of telegraph lines had been constructed to link forty-eight telegraph offices spread
throughout the country.

Before the beginning of World War I in 1914, 170 telephone subscribers had
been served in Ghana, but it was between World War I and 1920 that the back-
bone of the main trunk telephone routes—Accra-Takoradi, Accra-Kumasi,
Kumasi-Takoradi, and Kumasi-Tamale—was built using unshielded copper wires.
By 1930, the number of telephone exchange lines in Ghana had grown to 1,560,
linking the coastal region with the central and northern parts of the country.

Due to the depressed global economy of the 1940s, there was little or no
growth in telecommunications in Ghana during and immediately after the Second
World War. Nevertheless, during that period 1+1 carrier equipment was installed
on the Accra-Takoradi, Accra-Kumasi, Kumasi-Takoradi, and Kumasi-Tamale
physical trunks. These were later augmented with 1+3 carrier equipment, thus
increasing the trunks connecting these towns threefold.

In 1953, the first automatic telephone exchange with 200 lines was installed in
Accra to replace the manual one erected sixty-three years earlier. Three years
later, in 1956, the trunk lines connecting Accra, Kumasi, Takoradi, and Tamale
were upgraded through the installation of a forty-eight- and twelve-channel VHP
network.
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10.1.3 The Postcolonial Period

The attainment of independence by Ghana in 1957 brought new dynamism to the
country's telecommunications development. A seven-year development plan
launched just after independence hastened the completion of a second new auto-
matic exchange in Accra in 1957. By the end of 1963, Ghana had more than
16,000 telephone subscribers, and 32,000 rotary-type telephones were in use.

Due to the rapid growth in commercial activities in mining, timber, cocoa,
shear butter, and the like in outlying parts of the country, new manual exchanges
were installed at Cantoments, Accra, Swedru, Koforidua, Ho, Tamale, Sunyani,
and Kumasi during the postindependence years. The installed switches were
Strowger (step-by-step) and Philip UR 49 types.

The management of Ghana's telecommunications institutions was initially
assigned to the Public Works Department but was transferred to the post office
following the enactment of the Post Office Ordinance in 1886. Telecommunica-
tions was later administered by the government's Post and Telecommunications
Department until the early 1970s.

10.2 The Present Era

70.2.1 The Post and Telecommunication Corporation

A new chapter in the development of Ghana's telecommunications system began
in 1974, when the Post and Telecommunication Department was declared a public
corporation by National Redemption Council Decree No. 311. The department
was placed under the authority of the Ministry of Transport and Communication,
which is still responsible today for policy formulation and the control of Ghana's
telecommunications sector.

Under the instrument of incorporation, the Post and Telecommunication Corpora-
tion (P & T) is administered by a board of directors that functions as the corpora-
tion's governing body. There is a director general, who is the chief executive
accountable to the board of directors and responsible for the organization, mainte-
nance, and development of all the corporation's services (domestic and interna-
tional), as well as the determination of financial policies. The director general also
ensures that government policies on telecommunications are implemented and that
rules and regulations governing the various services, as well as international con-
ventions, are correctly interpreted and acted upon. He is assisted by two deputies—
the deputy director general for engineering and the deputy director general for posts.

70.2.2 Quality of Service

In the present era, Ghana's telecommunications system has been plagued by signifi-
cant service quality problems. According to Missing Link (the 1984 report of the
International Telecommunication Union's [ITU] Independent Commission for World
Telecommunication), penetration of telephones in Ghana in 1992 was only 0.32 per
100 inhabitants. Moreover, according to the published report of Ghana's 1990-92
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Public Investment Programmes, the quality of service—measured by call completion
rate, time required to obtain dialing tone, number of faults per line per year, availabil-
ity of the link, mean time between failures (MTBF), and signal-to-noise (S/N) ratio—
on a number of microwave and UHF routes in many exchange areas of the country is
below the acceptable international standards for Africa as defined by the ITU.

10.2.2.1 Principal Causes of Low Service Quality

Analyses of Ghana's low quality of telecommunications service identified the fol-
lowing factors as the principal contributory causes:

• Extremely high exchange fill. Delays in the implementation of projects ren-
ders future service projections invalid after a project is completed. As a
result, the estimated capacities of exchanges do not meet the needs of sub-
scribers.

• Unsatisfactory state of the external plant network (including underground
cables and overhead line system). Ghana's underground cables are not only
old but their manufacture, predominantly lead-sheathed and paper-insulated,
makes them susceptible to acts of vandalism and sensitive to moisture. Both
Ghana's overhead systems and its underground cables are also susceptible to
theft, with the metal contained in them highly prized by jewelry dealers.
Moreover, the overhead systems are often rendered inoperative by bush fires
and violent storms and rains.

• Rampant breakdown of a large proportion of power and air-conditioning
equipment. Such failures have rendered most of Ghana's nontropicalized
telecommunications equipment unreliable.

• Poor maintenance of service. Due to the very limited number of service
vehicles and the unreliability of available vehicles, Ghana's telecommunica-
tions network has historically experienced delays in needed maintenance.

Another factor contributing to the low quality of Ghana's telecommunications
service has been inadequate manpower resources. Most of Ghana's trained
telecommunications manpower, for example, is attracted away from the public
sector by private companies offering higher salaries and better working condi-
tions. Other factors hampering the majority of Ghana's telecommunications links
include interference from local broadcasting stations; signal fading, which occurs
most often during "harmattan"—the months of Ghana's dry season (November to
February); and cross talk and signal noise.

70.2.3 Ghana Frequency Registration and Control Board (GFRCB)

10.2.3.1 Establishment and Function of GFRCB

Up until the late 1970s, the P & T was responsible for assigning and issuing radio
frequencies to private, public, and government institutions for the operation of radio
equipment. In 1977, however, the Ghana Frequency Registration and Control Board
(GFRCB) was established by the Frequency Registration Decree of 1977, and these
responsibilities were transferred to it. Membership to the GFRCB is determined by
Ghana's head of state with the advice of the National Security Council.
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The functions of the GFRCB are as follows:

• Approve and issue licenses to commercial and amateur radio operators.
• Monitor the training of commercial and amateur radio operators.
• Perform tasks that the GFRCB deems to be incidental or conducive to the

exercise of its function.

In order to approve and issue licenses for the sale, manufacture, and assembly
of telecommunications equipment, a GFRCB 1984-92 Manpower Requirement
Programme proposed to the government of Ghana that four interdepartmental
technical committees be formed to advise the GFRCB: a frequency assignment
subcommittee to be supported by the military assignment group, aeronautical
assignment group, and maritime assignment group; a science and technology
analysis committee consisting of a technical analysis group, a spectrum manage-
ment group, and an authorization and standards group; a spectrum planning sub-
committee consisting of a spectrum planning branch, a frequency liaison branch,
and a spectrum utilization branch; and an international notification group.

The GFRCB proposed that the membership of these committees be composed
of specialists drawn from the P & T, the Ministry of Defense, the Civil Aviation
Authority, and the Maritime Assignment Group. Their duties were to respond to
ITU questionnaires and other correspondence related to the notification and coor-
dination of Ghana's frequency assignments. As of 1992, these interdepartmental
advisory committees had yet to be formed.

10.2.3.2 Licensing of Telecommunications Apparatus and Stations

The GFRCB is responsible for performing the local registration and licensing of
frequencies. Obtaining permits for the establishment, installation, and use of any
telecommunications in Ghana is governed by the following decrees:

• No one may establish, install, or use any station apparatus for telecommunica-
tions unless he or she has obtained a license issued by the GFRCB to do so.

• No one may sell any telecommunications apparatus unless that person holds
a valid dealer's license issued by the GFRCB.

• No one may begin manufacturing or assembling any telecommunications
apparatus unless he or she has been registered by the GFRCB. Anyone who
intends to begin manufacturing or assembling a telecommunications appara-
tus must notify the GFRCB of the date on which he or she intends to com-
mence business and the name and address of the business.

• Anyone found to contravene any of these provisions is guilty of an offense
and liable on summary conviction to a fine or imprisonment not exceeding
twelve months, or both.

In order to enforce these decrees, the GFRCB undertook the following control
measures:

• Anyone who in the course of business deals in the sale of any manufacturing
and assembling telecommunications apparatus must submit to the GFRCB a
monthly return stating the number of telecommunications apparatuses sold,
imported, manufactured, or assembled by him or her during that month.
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• Any authorized dealer or manufacturer who fails or refuses to comply with
these regulations or who gives false information in any return shall be guilty
of an offense and liable on summary conviction to a fine or imprisonment
not exceeding six months, or both.

10.2.3.3 Operations of Telecommunications Services

By law, individuals or establishments can operate telecommunications services in
Ghana only after they have been issued a license by the GFRCB. The telecommu-
nications services covered by this regulation include aeronautical mobile services
for stations on land or aboard aircraft, amateur radio services, broadcasting ser-
vices, citizen radio services, experimental radio service other than broadcasting,
fixed radio services including telecommunications services for diplomatic mis-
sions, land mobile radio services, and maritime mobile services for stations on
land or aboard vessels twelve meters in length.

10.2.4 Manpower Training

10.2.4.1 Post and Telecommunication Engineering Training School

Programs for training manpower for the telecommunications industry in Ghana
began as far back as 1948—when the then Post and Telecommunication Depart-
ment established the Telecommunication Engineering School. This school was
charged with the responsibility of training linesmen and technicians to operate and
maintain telecommunications equipment and plants. The school's principal and
teaching staff were drawn from the British Post Office, and as it was the only
school of its kind in Ghana at that time, it catered to the needs of other institutions
such as civil aviation, broadcasting, the police, and the military. In 1951, the first
batch of twenty-one technical assistants with school certificate backgrounds was
recruited to undergo a three-year training course in telephony.

In 1974, when the Post and Telecommunication Department was declared a
public corporation, the Telecommunication Engineering School was renamed the
Post and Telecommunication Engineering Training School and recharged with the
responsibility to train personnel to operate, modify, and maintain telecommunica-
tions equipment, with an emphasis on job training.

In the 1990s, Ghana's P & T embarked on a program to modernize and expand
telecommunications services, including human as well as material resources. In
order to execute this commitment successfully, the ITU was approached to do the
following:

• Propose and assist in the implementation of an organizational structure for
the Post and Telecommunication Engineering Training School, including:
handling all training functions; providing full documentation of its efforts;
and promoting the awareness and importance of training within the P & T. -

• Propose and assist in the implementation of appropriate training systems
and procedures that apply ITU standard methodology to the management of
training centers. The goal was the optimum utilization of training resources
and the introduction of modern administrative and management tools—
including both hardware and software where necessary.
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• Train Ghana's telecommunications professionals in managing and updating
the telecommunications training systems. As a result, P & T staff began to
be sent for training to the United Kingdom, the United States, Japan, France,
Sweden, and the Netherlands, among other countries.

In addition to the P & T Engineering Training School, the department of electri-
cal and electronic engineering of the University of Science and Technology,
Kumasi, Ghana, offers courses to students in telecommunications.

10.2.4.2 Involvement of the University of Science and Technology

The number of trained Ghanaian, high-caliber engineers produced by the United
Kingdom, the United States, Japan, and other countries cannot meet the man-
power needs of the P & T. Because of the sophisticated technologies used in the
telecommunications field, many of the complex engineering problems encoun-
tered cannot be solved by P & T engineers alone. It thus became necessary to seek
assistance from other institutions. In 1992, a collaboration agreement was signed
between Ghana's P & T and the department of electrical and electronic engineer-
ing of the University of Science and Technology, Kumasi, Ghana.

The collaboration agreement was expected not only to benefit the P & T in ful-
filling their need for high-caliber manpower, but also to provide university lectur-
ers with interaction with Ghana's telecommunications industry, thus helping them
solve their problems while saving the country foreign exchange funds used for
foreign expatriate consultants.

10.3 Telecommunications Projects

70.3.7 The First Telecommunication Project

In 1975, the P & T began negotiating loans from many multilateral and bilateral
financial institutions in order to undertake a number of development projects to
modernize and expand both national and international telecommunications ser-
vices in Ghana. The objective of these projects, known collectively as the First
Telecommunication Project (FTP), was the rehabilitation, modernization, and
expansion of Ghana's national telecommunications network. The project, which
was planned to last from 1975 to 1979, involved financial commitments totaling
U.S.$76 million, which came from the government of Ghana, the World Bank,
Japan, the African Development Bank, and Canada.

The specific accomplishments of the FTP include:

• The installation of twelve new electronic exchanges to replace old and obso-
lete automatic and manual telephone exchanges, which increased Ghana's
telephone line capacity by about 50 percent.

• Increasing the number of subscriber trunk dialing centers from eighteen to
twenty-four.

• The construction of tertiary exchange, a telex, a message switch in the capi-
tal, and an earth station in the country.
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• The installation of microwave radio links for telephone and television trans-
mission from the capital to the northern part of Ghana and initiation of a
second new microwave radio link.

• The construction of a third 500-kilometer microwave radio link joining
Ghana to the two bordering nations of Togo and the Ivory Coast. This part
of the FTP was intended to eliminate the transit of African telecommunica-
tions traffic through Europe and was popularly known as the Panaftel (Pan-
African Telecommunications) project.

Although the FTP was delayed as a result of changes in government, economic
recession, and other social factors, it was eventually completed in 1985.

10.3.2 The Second Telecommunication Project

As part of Ghana's long-term telecommunications development program, a Sec-
ond Telecommunication Project (STP) with an eight-year time frame was initiated
in 1987. This project was intended to provide further rehabilitation, moderniza-
tion, and expansion of the telecommunications facilities not covered by the FTP,
as well as the restructuring of the P & T.

The components of the STP were as follows:

• Expansion of the microwave transmission network and provision of coast
station facilities at Tema for maritime telecommunications services.

• Rehabilitation and expansion of Ghana's switching network in thirteen
urban centers and twenty-six rural communities.

• Rehabilitation and expansion of the external cable network to match the
switching component just described above.

• Rehabilitation of Ghana's satellite earth station.
• Provision of a 330-line international telephone switch and a 1,000-line telex

switch.
• Procurement of subscriber terminal equipment, spare parts, vehicles, and

personal computers.
• Provision of in-house electronic data processing systems for improving

billing systems, payroll, inventory, and the like.
• Acquisition of materials to provide 100 housing units located throughout the

country for telecommunications staff.
• Updating and upgrading of P & T training school facilities.
• Creation of fellowship and training programs for manpower development.
• Separation and restructuring of the P & T into two entities.

By 1992, about U.S.$50 million, representing 30 percent of the loan, had been
disbursed, and, as a result, the following elements of the STP had been completed:
the international telephone switch, the rehabilitation of the satellite earth station,
the rehabilitation of cable networks in parts of Accra, the rural radiotelephone
facilities at thirty-six rural and isolated locations, the 1000-line telex switch, the
Telecommunications Master Plan, and the Telecommunications Corporate Plan.
Table 10.1 shows the projects that had been completed in the 1980s.



s
Table 10.1. Telecommunications Projects/Tasks Completed

Project/Task Description

NTC consultancy/master plan study

300 electronic teleprinters

Accra international telephone switch

29 facsimile and accessories

JICA1

a. Provision of 1 7,400 cable pairs within
castle ministries, state house, Korlebu,
Ridge, Rangoon, Accra Central Exchange

b. PABX at ministries
c. HDX 10 telephone training equipment

Rehabilitation of Nkuntunse earth station

Supply of cables and accessories

Supplementary supply of materials

Accra North Cable Works

34 rural telephone systems

Source: GPT Publication, Accra.

Funding

IDA

CCCE (France)

CCCE (France)

CCCE (France)

JICA (Japan)

Exim Bank (Japan)

CCCE (France)

CCCE (France)

Dutch GovtTNKF

Ireland

Amount
(m = millions)

Y40m

FF 5,340, 145

FF33m

FF 604,500

Y683m

Y 979,477m

FF25m

FF l lm

Del 37m

2

Date
Started

1986

Aug. 1987

Dec. 1986

Mar. 1988

Nov. 1987

July 1988

May 1987

Feb. 1989

June 1987

June 1986

Date
Completed

1986

May 1988

Oct. 1988

Feb. 1989

Feb. 1989

Feb. 1989

Mar. 1989

Oct. 1989

Dec. 1987

Jan. 1987

Contractor

NTC

Sagem

Alcatel-CIT (France)

Sagem

NEC
Hitachi

Marubeni/NEC

Acome

Sagem

NKF Holland

Telectron

Note: See the section on abbreviations at the end of this chapter for definitions of the abbreviations used here.
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Table 10.2. STP Financing Sources

Source

Government of Ghana
CCCE (France)
Holland (NKF)
Japanese grant/JICA
Japan (EMM)
Japan (OECF)
Ireland
IDA
Post and Telecommunication
Total

Foreign
(millions of U.S.$)

1.5
21.7
18.8
9.2
7.0

69.5
1.7

18.3
2.3

150.0

Local
(millions of U.S.$)

9.8
—
—
—
—
6.7
—
0.7
5.5

22.7

Total
(millions of U.S.S)

11.3
21.7
18.8
9.2
7.0

76.2
1.7

19.0
7.8

172.7

Source: GPT Publication, Accra.
Note: See the section on abbreviations at the end of this chapter for definitions of the abbreviations used here.

As a result of Ghana's economic growth, the cost of the STP, which was origi-
nally estimated at U.S.$140.7 million, was adjusted upward to U.S.$173 million.
Table 10.2 shows the details of the project's funding sources.

The following factors hampered the P & T's ability to achieve the stated goals
of the STP: delays in approving projects, due to administrative controls; poor con-
ditions of employee service, resulting in high staff turnover and the inability of the
P & T's to attract and retain qualified personnel; shortage of skilled and qualified
managerial, professional, and technical staff; lack of funds to reduce excess
unproductive workforce; and the absence of sufficient in-house facilities to
process bills promptly.

10.3.2.1 Impact of the STP

The impact of the completed portion of the STP on telecommunications services
in Ghana was modest but appreciable. Table 10.3 shows the changes in some
telecommunications service data between 1986 and 1990. One result of the com-
pletion of the STP was that subscriber circuits in the rehabilitated areas were
improved and the fault rate significantly reduced. Because the rehabilitation pro-
gram involved the expansion of the cable network, more subscribers were also
connected to the network, resulting in a 20 percent growth in subscriptions. In
addition, the number of direct exchange lines in working order increased from 60
percent in 1987 to 89 percent in 1992. Also the availability since 1988 of interna-
tional direct dial service in twelve exchange areas resulted in the promotion of
international business and trade. The number of international satellite circuits also
grew—from 41 satellite circuits in 1988 to 193 satellite circuits and 84 terrestrial
circuits in 1992.

The STP also introduced AT&T/U.S. and U.K. direct service; airlines became
capable of making reservations through SITA (Societe International Telecommu-
nication Aeronautique) facilities; a meteorological department was created to send
meteorological and seismological data from various locations throughout Ghana
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Table 10.3. Telecommunications Service Data

DHLs connected
DHLs working
Telex lines connected
Telex lines working
Internationa] telephone circuits

Source: GPT Publication, Accra.

Note: DEL = direct exchange line.

1986

38,046
40%

316
62%
41

1990

44,834
89%

881
72%

254

to Accra; and press agencies/news houses, commodity markets, and financial
institutions gained increased information and data transfer capabilities for trans-
mission to and from the outside world.

Other benefits of the completed programs of the STP included high levels of
generated revenue, significant growth in national and international telecommuni-
cations traffic, increased low-speed access to overseas data banks using telex ser-
vices (particularly those in the United States), and the capability of the Ghana
Broadcasting Corporation (GBC) to transmit voice cast (radio commentary) and
live television telecasts via satellite and simultaneous television transmission from
all GBC transmitters in the country.

The final completion of all projects in the STP in 1994 was expected to provide
Ghana with sixty automatic exchanges linked by about 4,100 kilometers of
microwave radio networks with 77,000 connected direct exchange lines. The P & T's
turnover was projected at 25 billion in 1994 compared with 17.8 billion for 1992—a
40 percent increase—and the new business opportunities resulting from the full com-
pletion of the STP were expected to produce an economic facelift for all aspects of
Ghana's commercial sector.

Despite the achievements of the STP, Ghana's telephone density, in 1994, (0.31
per 100 inhabitants), is still among the lowest in Africa. Typical telephone densi-
ties for other African nations include 9 percent for Libya, 1.3 percent for Zim-
babwe, 0.5 percent for the Ivory Coast, 0.33 percent for Togo, 0.2 percent for
Nigeria, and 0.1 percent for Burkina Faso. The enormity of the task facing Ghana
and other African nations attempting telecommunications modernization becomes
apparent when African telephone density rates are compared to those of selected
nations in Europe and Asia: 62.4 telephones per 100 inhabitants in Sweden, 43 in
the United Kingdom, 42 in Japan, 41 in France, and 8 in Malaysia. Massive
investment in accelerated telecommunications programs is the answer to improv-
ing Ghana's telephone penetration rate.

10.4 Future Plans for Ghana's Telecommunications Infrastructure

The STP is the first phase of the Telecommunications Master Plan encompassing
a twenty-year horizon (1987-2006), with each phase extended over a period of
five years. It is expected that the Third and Fourth Telecommunication Projects—
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involving an investment of about U.S.$400 million—will have been completed by
the year 2000. This will improve Ghana's telephone density from the current level
of 0.31 per 100 people to 0.534, with a corresponding increase in connected DELs
of 52,000 (from 48,000).

These two projects plan to meet customer requirements through the following
measures:

• Executing an accelerated program to implement district center telecommu-
nications facilities to support the government's decentralization policy.

• Rehabilitating, expanding, and modernizing the switching, transmission,
and local networks.

• Digitalizing the telecommunications network.
• Implementing a paging system.
• Instituting packet switching (data networks).
• Introducing an Integrated Service Digital Network (ISDN) and Intelligent

Networks.

70.4.7 Deregulation of Telecommunications

Prior to 1980, the P & T was the sole supplier and distributor of all telecommuni-
cations terminal equipment to the public. It was also the only institution that could
install and maintain telecommunications equipment and run telephone services to
the public (with the exception of two-way radio telecommunications equipment,
which was also being supplied and installed by a few private foreign companies).
In 1987, however, the government of Ghana relaxed the regulations, and private
companies began to be issued licenses and allocated frequencies enabling them to
produce, install, and maintain any compatible telecommunications equipment. By
1992, about forty telephone companies were in operation, including a local cellu-
lar company and a paging company. Other companies supply, install, and maintain
terminal equipment such as facsimiles, telephones, PBX, and PABX (with capaci-
ties ranging from 4 to 4,300 extensions and manufactured by such companies as
Panasonic, Toshiba, AT&T, Alcatel, Philips, and British Telecom). Most of the
companies now allowed to operate in Ghana are representatives of companies in
Europe and the United States.

Despite the improvements that will result from the STP, telecommunications in
Ghana is still extremely inadequate. In 1995, only 37 of the 110 administrative
districts of the country had telephone exchange facilities, and there were only
thirty-five pay phones in the entire country (with thirty-two in Accra). Also, there
was an average of three faults per line per year, and the average duration of the
faults was seven days. Further, the cost per line was U.S.$3,500 as compared with
U.S.$1000 in developed countries. The Ministry of Communications estimated
that a U.S.$450 million investment would be required between 1995 and 1999.

As a result of the dismal state of telecommunications, the high level of invest-
ment required, and the retrenchment of multilateral funding for telecommunica-
tions development, in 1995 Ghana began an ambitious telecommunications
restructuring initiative. This policy has the following components:
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1. The sale of the government's controlling interest in P & T through (a) the
sale of a minority stake (which will have management control) to a strategic
investor, such as an international telecommunications operator; (b) the sale
of a stake to international financing institutions; and (c) the sale of a stake
to local investors in Ghana.

2. The licensing of a second main operator, which will compete with the P & T
and have the same rights and obligations as the P & T.

3. The licensing of private pay phone operators in each of the regional capitals.
4. Permission for large corporate users to develop their own networks.
5. The use of build-operate-transfer (EOT) and similar private-sector schemes

as a tool for rapid expansion of service—particularly in rural communities.
6. The establishment of a regulatory body for the sector to be known as the

National Communications Authority (NCA). The NCA regulates service
standards and tariffs, as well as seeks to create the necessary environment to
stimulate investment in the sector.

As a broader initiative to attract international investment, Ghana enacted a
new Investment Code, Act 478, which has the following provisions: the uncon-
ditional transferability of dividends, loan service payments, fees and remittance;
and a commitment that no enterprise shall be nationalized or expropriated by
the government.

The NCA has worked hard to create more private sector participation in
Ghana's telecom industry. As a result, dozens of privately owned data communi-
cations integrators and Internet service providers have been established. The
NCA also authorized the licensing of the second national operator (SNO) in
1997. The SNO license was awarded to a consortium of private investors, which
also includes the Ghana National Petroleum Company. The SNO's first task was
the creation of a national VSAT infrastructure to offer business communications
services.

Most important, the government partly privatized its telecom operations. It cre-
ated Ghana Telecom and sold part of it off. The major strategic investor was
Telkom Malaysia, which acquired about 30 percent. That company was also part
of a consortium that bought 30 percent of Telkom South Africa.

It is clear that Ghana's telecommunications sector is at a turning point in its
development. Ghana's leadership demonstrated awareness that the past structure
was inadequate and that a change was needed to make the future of Ghana's
telecommunications brighter than the past 100 years of inadequate and inefficient
service.

10.5 Conclusion

A great deal needs to be done to improve and sustain higher quality of service in
Ghana's telecommunications system. Deregulation of laws affecting telecommu-
nications could go a long way toward encouraging individuals, universities, and
research institutions to get involved in solving some of the local problems affect-
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ing telecommunications in Ghana. Deregulation would also encourage private
individuals and institutions, both local and foreign, to invest in telecommunica-
tions and help to expand the telecommunications network by introducing new
technologies that the government and the old state-run Post and Telecommunica-
tion Corporation could not financially support. Delays in the approval and imple-
mentation of projects, caused by institutions and bureaucracies, have cost Ghana
considerable time, energy, and capital that could have been invested in the
telecommunications network.

Abbreviations

ADB African Development Bank
CCCE Caisse Centrale de Cooperation Economique
CESISC Combined Earth Station and International Switching

Center
Del Dutch currency
ECOWAS Economic Community of West African States
EXIM Export-Import Bank
FF French francs
GFRCB Ghana Frequency Registration and Control Board
GPT Ghana Post and Telecommunication
HDX Hitachi Digital Exchange
IDA International Development Association
ITU International Telecommunication Union
JICA Japanese International Cooperation Agency
NEC Nippon Electric Company
NKF Netherlands Kabel Factory
NTC Nippon Telecommunication Consultancy
OECF Overseas Economic Cooperation Fund
PABX Private Automatic Branch Exchange
Panaftel Pan-African Telecommunications
PATU Pan-African Telecommunications Union
PBX Private Branch Exchange
P & T Post and Telecommunication
RASCOM Regional African Satellite Communications System
SITA Societe International Telecommunication Aeronautique
STD Subscriber Trunk Dialing
UHF Ultra High Frequency
VHP Very High Frequency
Y Japanese Yen

Note

Part of this work was done when F. K. A. Allotey was a visiting professor at the University
of Michigan, Ann Arbor.
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11
Out of South Africa:

South Africa's Telecommunications

Equipment Industry

DAVID KAPLAN

Alone among African countries, South Africa has a long-established and diversi-
fied telecommunications manufacturing industry, which is undergoing significant
changes with the end of apartheid. From an industry almost entirely dependent on
the domestic market, it has recently become far more export-oriented—with
Africa emerging as a particularly important market. This chapter briefly surveys
the history of the South African telecommunications equipment manufacturing
industry and its prospects.

11.1 Historical Background

In the mid-1950s, the South African defense establishment was concerned that
international hostility to the policies of apartheid might lead to the disruption of
supplies of vital communications equipment. With military and strategic consider-
ations predominant, the South African government decided to utilize the monop-
sonistic power of the postal and telecommunications authority—the South African
Posts and Telecommunications (SAPT)—to establish extensive local production
of telecommunications equipment.

Following the British example, in 1957 SAPT signed a series of ten-year manu-
facture and supply agreements with its principal suppliers of telecommunications
equipment: Automatic Telephone Electric Company, Siemens (U.K.), and Stan-
dard Telephone and Cables. At the time, these companies were supplying similar
equipment to the British Post Office. These agreements (known as "the long-term
agreements") were extended for another ten years in 1968. Then in 1979, with the
advent of digital technology, the agreements were extended for another fifteen
years. The latter extension of the long-term agreements expired in 1995.

The long-term agreements stipulate that SAPT will satisfy its requirements for
specified equipment over the entire period only from the agreement companies. In

193
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turn, the contracting companies agree to undertake local manufacture and to pro-
gressively increase their products' local content. Prices are established according
to a complex formula of cost recovery plus an allowance for profit, the latter
being dependent mainly on the quantity ordered and the return on capital invested.
Profits earned on items supplied under the long-term agreements are shared with
Telkom SA, the government-owned company in charge of South Africa's
telecommunications (see Kaplan 1990, p. 90).

With the advent of digital technology, political and strategic considerations
became critical factors in the choice of equipment suppliers to SAPT. For exam-
ple, in one case the choice of three local suppliers of digital-switching equipment
with two foreign technology sources was politically rather than economically
motivated.

For the first two decades into the mid-1970s, South Africa's local telecommuni-
cations industry developed rapidly. The manufacture of electromechanical
telecommunications equipment had two key features. First, it required consider-
able direct labor inputs. In South Africa, this was initially provided primarily by
white male labor, but the rapid and progressive substitution of lower paid labor
(that of women and especially of nonwhite racial groups) allowed local telecom-
munications companies to reap considerable profits and was a principal reason for
the industry's expansion. Second, electromechanical technology was a mature
technology, evolving slowly and predictably. Research and development (R&D)
expenditures were therefore low, and local telecommunications producers could
easily acquire the requisite technology from any one of a number of foreign firms.

In this context, SAPT was able to support local production through guaranteed
orders for a small, select number of companies that manufactured telecommunica-
tions equipment locally. Output and employment in the telecommunications
equipment manufacturing industry expanded rapidly. Moreover, this equipment
was generally of high quality, "up to date," and not much more expensive than
equipment available on the international market.

In 1977, however, SAPT decided henceforth to enter into new contracts only
for digital telecommunications equipment. Digital technology completely revolu-
tionized the production and R&D requirements of telecommunications equipment
because the manufacture of digital telecommunications equipment is far more
capital—and R&D—intensive.

South Africa's local telecommunications industry did not adjust adequately to
these changes. The extent of SAPT support increased but, at the same time, this
support proved to be less effective at sustaining the local telecommunications
industry, now operating under the new digital dispensation. By the mid-1980s,
measured in terms of its local content, its exports, or its technological capability,
the telecommunications equipment industry was performing poorly. Moreover,
SAPT began to reduce its capital expenditure considerably with the onset of the
debt standstill, and this, combined with declining orders from the military (many
of South Africa's telecommunications companies also produce electronic equip-
ment for the military), further undermined the industry.

Furthermore, in 1991 the postal and telecommunications operations of SAPT
were separated. Telkom SA was assigned responsibility for telecommunications
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and registered as a commercial company (with the government as sole share-
holder). The pursuit of bottom-line profitability called into question the support
and preferences traditionally offered by Telkom to the local manufacturers of
telecommunications equipment. As a result, it was expected that the long-term
agreements would be substantially modified or even eradicated altogether when
they were due for renewal in 1995.

Over the last few years, however, there have been some signs that the industry
has begun to respond more positively to the new dispensation. In particular, the
exposure of the industry to international markets has recently increased markedly.
This has been accompanied, in a number of cases, by enhanced technological
capability. In addition, the industry has undergone considerable rationalization
internally and has attracted important additional sources of foreign investment.
The professed intent of all the major telecommunications equipment producers in
South Africa in the mid-1990s was to progressively detach themselves from
reliance on the domestic market, and more particularly reliance on orders from
Telkom, and to continue to expand the proportion of their turnover that is
exported.

11.2 Size and Composition of the Telecommunications
Market and Industry

The South African telecommunications market has traditionally mirrored the
structure evident in a wide range of developed countries, namely, a single domi-
nant purchaser and, on the supply side, a small number of exclusive suppliers.
While both sides of the market were undergoing change in the mid-1990s, this
structure had so far been modified rather than transformed.

11.2.1 Market Size and Composition

The South African market for telecommunications equipment is quite large by
international standards. South Africa was assessed to be the fifteenth largest mar-
ket in the world—somewhat smaller than India and Australia and somewhat larger
than Brazil.

The market for telecommunications equipment actually shrank in real terms
between 1988 and 1992. Telkom's capital expenditure for 1993—a fair proxy for
the size of the overall market—was only some 7 percent higher in nominal terms
than for 1992, which means a 5 percent reduction in real terms (Cape Times [Cape
Town], May 17, 1993, p. 12).

The principal reason for the falloff in the market is the cutbacks in Telkom
expenditures. In 1994, Telkom purchases accounted for less than one-half of the
total telecommunications market. This was down from about 70 percent in 1990
(Kaplan 1990, p. 85).

However, there are indications that the situation is changing. The new govern-
ment was determined to accelerate the provision of telephony to disadvantaged
communities. The number of working lines is expected to rise from 3.9 million in
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1995 to 5.3 million by the year 2000. Telkom accordingly expected to increase its
annual ordering level from the previous 200,000 exchange user ports to 330,000
exchange user ports per annum.

In order to meet the goals set for increasing telephony access, the South
African government privatized Telkom in 1997. A joint venture between the
Texas-based Bell company SBC and Telkom Malaysia purchased a 30 percent
stake in Telkom SA.

In addition, the introduction of cellular telephony in 1994 has been a major shot
in the arm for the South African market. By 1995, there were about 400,000 sub-
scribers. Outside of Europe, South Africa was the largest user of the GSM (Global
Standards for Mobile Systems) network.

Purchases will also increase for VSAT (very small aperture satellite terminals)
equipment as satellite-based services become an attractive solution to provide
telephony in rural areas that are not easily serviced by terrestrial lines.

11.2.2 Telecommunications Equipment Producers

On the supply side, the industry is dominated by five large companies. These are
the exclusive suppliers to Telkom of a range of telecommunications equipment,
particularly "the big-ticket items" of switching, transmission, and receiving equip-
ment. Table 11.1 details the ownership structure of the five principal telecommu-
nications equipment producers. The first four companies have had long-term sup-
ply agreements with Telkom. Together, the five companies constitute more than
85 percent of the industry.

The ownership structures of all the South African telecommunications equip-
ment companies have undergone major changes. Changes in share ownership
have been accompanied by a rationalization of production. Larger and more
focused South African companies are now better able to compete in more open
markets.

Two significant features of the new ownership structure should be noted:

• The local telecommunications companies are all integrally linked to one of
the major conglomerates that dominate the South African economy. Anglo-
American has a minority shareholding (20 percent) in Altron, the holding
company of Altech; Sanlam (16 percent) and Gencor (16 percent) have
minority holdings in Siemens SA and therefore an interest in Telephone
Manufacturers of South Africa; and Plessey is a wholly owned subsidiary of
Sankorp, a subsidiary of Sanlam. Reunert was part of Barlow Rand, which
then "unbundled," but Old Mutual remains its principal shareholder.

• Siemens and Alcatel CIT have emerged as the key foreign firms with a
strong presence in the local telecommunications equipment industry. The
European orientation of the local industry is pronounced.

Production of different telecommunications items in South Africa tends to be
highly concentrated, frequently with a single local producer. Alcatel Altech leads
in transmission; Telephone Manufacturers in telephone sets, card phones, and
public telephones; Siemens in telex and teletex terminals; and Plessey in test
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Table 11.1. Profile of the Principal Telecommunications Equipment Companies

Company

Alcatel Altech Telecomms (Pty) Ltd.

Siemens Telecommunications (SITEL)

Plessey Tellumat
Telephone Manufacturers of South Africa

SA Philips Pty (Ltd.)

Principal Local
Shareholder

Altron (50%)
S.A.(50%)
Siemens SA (51%)
Reunert (27.5%)
Sankorp(100%)
Siemens SA (26%)
Reunert (40.6%)
Unspecified (25%)

Principal Foreign
Shareholder

Alcatel CIT

GECPlc(21.5%)

—
GEC Pic (33.33%)

Philips BV
Eindhoven (75%)

Source: Company annual reports.

equipment and as sole supplier of small business telephone systems to Telkom.
Siemens and Alcatel Altech produce digital exchanges—with Siemens having
two-thirds of the market. Philips, Siemens, and Plessey produce mobile tele-
phones. Only in the unregulated PABX (private automatic branch exchange) mar-
ket is there fierce competition between a much larger number of local suppliers.
Moreover, the larger companies (particularly Alcatel Altech) tend also to be sig-
nificant players in the importation of components and in component production.

With the end of apartheid, there were two new significant entrants into the
industry in 1994—AT&T and Ericsson. AT&T joined forces with Telkom to pro-
vide services such as a managed telecommunications network for multinational
companies and explored a partnership with Afritel Systems, South Africa's only
black-owned telecommunications company, possibly in the cellular market. Eric-
sson Radio Systems formed a joint venture with Plessey Tellumat SA to supply
and install new cellular equipment.

11.3 The State of the Industry

High levels of market power make profitability a poor guide to the efficiency and
competitive international position of the South African telecommunications equip-
ment industry. This is particularly true given that, in South Africa, the principal
customer determines the price paid and the telecommunications equipment com-
panies are backwardly integrated (for example, into the manufacture and importa-
tion of components). Two more significant (and interrelated) indicators of the
industry's efficiency and competitive international position are the technological
capability of the industry and the industry's export performance.

11.3.1 Technological Capabilities

One index of well-being and viability is the extent to which the industry is capa-
ble of designing and developing new products, or at least of making significant
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adaptations to imported designs. Telecommunications is, of course, a technologi-
cally dynamic industry, and the development of technological capability is there-
fore likely to be indispensable to future success in internationally competitive
markets. Technological capability is both an index and a symptom of well-being.

With some exceptions, for example in small PABXs, the South African
"telecommunications equipment industry derives its products and production
processes from foreign companies—often with only minor modifications. Tech-
nology is generally secured via license agreements. An analysis of the license
agreements operative in 1990 by one of the largest telecommunications equipment
producers revealed the following features:1

1. Licenses are of long duration—a median period of ten years—and are very
often extended for a further period. Long duration in a license agreement
indicates that the local company is not making any real headway in gen-
uinely learning or assimilating the licenser's technology. Local companies
must therefore continue to rely on the extension of the license agreement.
This nonassimilation of or inability to learn the licenser's technology is fur-
ther evidenced by the fact that the license agreements very rarely stipulate
any training of local personnel in the licensers' technology. In sum, the
import of technology from abroad is often a substitute for local technologi-
cal capabilities and not, as it has been elsewhere in some of the newly
industrialized countries, for example, a facilitator of the development of
local technological capability.

2. License agreements contain significant restrictive clauses. For example, the
license agreements often stipulate the use of imported inputs (frequently
from the licenser or an affiliate). Such "tied" purchasing clauses severely
limit backward linkages and hence local content. But, most critical (and most
common) are clauses in the license agreements that restrict the export activ-
ity of local companies. Out of eight license agreements surveyed, seven
expressly limited exports to the immediate southern African region and in
some cases only to Namibia or to Botswana, Lesotho, and Swaziland.

3. Royalty payments are high. Typically, they are 4.5 percent of ex-factory
price, but, in addition, they often entail a front-end charge. These charges
are heavy—the front-end charge in one case exceeded R1.7 million. Over-
all, a royalty of 7 percent per year is not uncommon. The sums paid by local
companies in license fees are large by comparison with expenditures on
R&D.2 Indeed, for most of the large telecommunications companies, pay-
ments to import product technology exceed payments to develop local prod-
uct technology by a large margin.

The long-term agreements expressly attempted to encourage Telkom's contrac-
tors to design and develop new products by ensuring that Telkom would pay for
any expenditures (plus an allowance for profit) that the contractors incurred in this
regard. But despite the very clear objective of the long-term supply agreements to
encourage R&D on the part of the suppliers, the evidence is clear that they did not
have the desired effect.

The reasons for this are complex.3 The long-term agreements exclude the entry
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of new smaller companies that might be highly innovative. Furthermore, the
agreements provide alternative and often less risky routes to achieving high levels
of profitability. For example, contractors have often found it to be more profitable
to establish a monopoly on the production or importation of certain inputs and to
utilize this monopoly position to raise the price at which it supplies those inputs to
the telecommunications industry. (The profits of component suppliers, unlike
those of the telecommunications equipment producers, are not subject to the same
profit-sharing arrangements with Telkom.) Profits earned through such a form of
monopoly pricing would be akin to a rent. Finally, the agreements allow for any
license fees paid abroad to be recouped as a cost item by the contractors.

Local telecommunications producers therefore have an incentive to simply
adapt designs (especially where these have been acquired from a parent company)
sufficiently so as to meet Telkom specifications. Moreover, where Telkom sets
very high "specs" (and this was and is characteristic of SAPT/Telkom), the effect
may also be to discourage local product design. Cost-plus pricing under the long-
term agreements makes it advantageous for Telkom's contractors to focus on
expanding the breadth of their product range as opposed to the depth of product
design and development. Not only are Telkom's contractors therefore devoting
fewer resources to R&D, but these resources also tend to be spread over a very
wide range of products. Finally, the requirement that Telkom approve new product
development prior to a project's being undertaken imposes substantial delays in
the design cycle. Because Telkom is required to pay the full costs of such devel-
opment up front, it may also be more cautious than the contractors with respect to
new product development. As a user of telecommunications equipment, Telkom
has little appreciation for the potential advantages and pitfalls on the manufactur-
ing side. Development efforts will be slanted toward products needed by Telkom,
and this may well have contributed to the past poor export performance of
Telkom's contractors.

The expansion of exporting, a very recent phenomenon (see next section) holds
much more promise for the enhancement of technological capabilities in the
South African telecommunications equipment industry. While precise data are
lacking, there does seem to be a link between expenditure on R&D and success in
export markets. According to information supplied by Business and Marketing
Intelligence (BMI), which monitors the industry, "There is a definite correlation
between the export successes of companies (in telecommunications)... as well as
in the broader context of the local electronics industry, to their R&D activity. . . .
Own technology in product design has proven to be a winning factor in several
sectors of the local industry, and communications products are but one example"
(BMI 1991, p. 4).

While precise data are not available, quantitative investigations into R&D
activity by local companies in the electronics and telecommunications sectors
over the last three years has shown that "own design is essential to company
export hopes in a global market" (BMI 1991, p. 5).

Not only is the local telecommunications industry becoming significantly more
export-oriented, it seems quite possible that the South African subsidiaries of large
multinational telecommunications equipment producers may undertake product
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development for the entire region. In particular, there are indications that both
Siemens and Alcatel see their South African operations as a launching pad into
Africa and their South African companies as undertaking product design and
development so as to provide products appropriate for the entire African market.4

Similarly, AT&T has stated that it sees its South African operations "as a spring-
board into Africa."

Additionally, a number of smaller suppliers focused on exports and services
throughout the rest of Africa. Companies such as Aerial Empire, Dimension Data,
and Protea Technology Ltd. marketed equipment and installation services
throughout the continent.

11.3.2 Export Performance

Under apartheid, South African telecommunications equipment producers have
been almost exclusively focused on the domestic market and have performed very
poorly in export markets. The Board of Trade and Industry reported that in 1984
the industry exported only 1.5 percent of its product, equivalent to only 3 percent
of telecommunications equipment imports.5

Exports grew very slowly until 1988. Thereafter, there has been a pronounced
growth in exports. Measured in constant Rands, exports almost quadrupled
between 1988 and 1993.

Moreover, exports have risen much more rapidly than imports so that the
import/export ratio has declined from 24 in 1988 to 6 in 1993.

In 1994, with the introduction of cellular telephony, there was a massive
increase in the importation of telecommunications products (imports rose from
R1.4 billion in 1993 to R2.6 billion in 1994). Moreover, exports declined as local
companies sought to meet burgeoning domestic needs, even as foreign markets
opened to South Africa. Nevertheless, in 1994, exports were still more than three
times larger than in 1988.

The major companies like Altech and Plessey substantially increased their
exposure to international markets and were seeking to further increase the propor-
tion of their product marketed abroad.

South Africa's export expansion after 1988 coincided with a significant decline
in Telkom orders and a general contraction of the domestic market. Exports
increased significantly only when it was clear that the domestic market was con-
tracting and that this contraction was likely to continue.

Unfortunately, the trade data do not indicate the destination of telecommunica-
tions equipment exports. There are reports of significant export sales to a wide
range of markets as far afield as Belgium and Indonesia. However, two markets
seem to be particularly important—Eastern Europe and Africa.

Some major export orders to Eastern Europe were secured on the basis of prod-
uct-appropriate characteristics developed in-house by South African companies.
The most significant example here is that of Telkor (a Reunert company whose
public pay phones operation is now part of Telephone Manufacturers of South
Africa). Telkor was able to export coin- and card-operated pay phones very suc-
cessfully, particularly to Eastern Europe, based partly on licensed technology but
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also on considerable in-house product development. Exports rose from 5.7 percent
of company sales in 1991 to over 40 percent in 1993, and already the company
captured more than 12 percent of the pay phone market in Europe (Financial Mail
[Johannesburg], March 25, 1994, p. 98). In 1994, Telkor designed the world's first
GSM cellular pay phone.

Also important in the movement toward exporting has been the impact of the
reunification of Germany. With Siemens in Germany producing to full capacity
and with the high-level "specs" required of Siemens (SA) by Telkom, Siemens
(SA) was selected to become a major supplier of Siemens equipment for the
rebuilding of the telecommunications infrastructure in the former East Germany.
Siemens (SA) subsystems supplied to Siemens (Germany), have also been mar-
keted throughout Europe.

With respect to Africa, post-apartheid South Africa is exceptionally well posi-
tioned for the African market. The African market is expected to grow rapidly. It
is unlikely that the major international equipment companies will develop prod-
ucts specifically designed to serve Africa's needs and environment. With Telkom
long recognized as demanding high performance levels (Kaplan 1990, pp.
132-33), South African companies can offer not merely telecommunications
products developed and adapted for African conditions but also the market sup-
port, maintenance, installation, and network configuration skills that are fre-
quently lacking in African countries.

In the early 1990s local telecommunications companies had already begun tar-
geting the African market. This is especially true of Siemens and Altech.
Announcing their new joint venture with Altech in 1993, Alcatel's chairman and
chief executive officer, Pierre Cuichet, stated that this "will enable Alcatel to
spread its wings into the rest of Africa" (Business Day [Johannesburg], May 6,
1993). Bill Venter, the executive chairman of Altron (Altech's holding company),
stated in 1992 that the group had registered with world aid agencies and had
"devoted much effort to penetrating selected markets on the African continent"
(Business Day [Johannesburg], March 3, 1992). A little later it was reported that
Altech had won a R7 million contract that could result in overall orders of R34
million to supply a radio-based rural telecommunications system to Burundi. The
World Bank provided the funding (Business Day [Johannesburg], September 23,
1992). In his 1992 review, Altech's executive chairman declared, "While we will
still take advantage of every opportunity that presents itself in the developed west-
ern world for some of our advanced systems, we will also continue to search for
opportunities in Eastern Europe. However, our main thrust will be in Africa, pro-
viding African solutions to African problems" (Altech Annual Report, 1992, p. 9).
In 1993, Altech's chairman reported that the joint venture with Alcatel CIT has
meant that ". . . Altech secured access to the technology of the world's foremost
telecommunications multinational, which has opened the door to exports, particu-
larly to the southern sub-continent of Africa" (Allied Technologies Ltd. Annual
Report, 1993, p. 13). Furthermore, ". . . selected markets in sub-Saharan Africa
are being investigated in close cooperation with Alcatel Trade International"
(Allied Technologies Ltd. .Annual Report, 1993 p. 24).

Similarly, in the early 1990s, Siemens (SA) aggressively marketed the Siemens
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D900 digital mobile communications system throughout Africa. Cameroon was
its first customer (Business Day [Johannesburg], January 21,1993).

There have also been increased exports in some related products. Jji telecom-
munications cable, for example, one of the two major local producers recently
reported an annual growth of 15 percent in exports and new export contracts from
Hong Kong, Singapore, and Central Europe (Business Day [Johannesburg],
December 6, 1993).

After Telkom Malaysia and SBC partnered with Telkom SA, Telkom SA was
poised to become the major African gateway for communications between the
United States and Asia and a continental powerhouse in its own right. As Telkom
begins to roll out such international communications networks, exports to these
regions may follow.

11.4 Conclusion

The South African telecommunications industry is undergoing a significant trans-
formation. There have been major changes in corporate ownership that have
brought about a rationalization of the industry, and the industry has been far more
successful in securing export orders. These changes are in part a response to
adverse factors—specifically the decline in Telkom orders and the likely curtail-
ment of the long-term agreements—and in part a response to positive factors, in
particular the opening up of new possibilities in the export market, especially in
Eastern Europe and Africa. There are indications that greater exposure in interna-
tional markets is beginning to affect the industry's technological capabilities posi-
tively and that, in addition, some of the major international telecommunications
companies—-in particular, Siemens and Alcatel—now intend their South African
operations to perform much of the product adaptation and product support for the
entire African continent.

On the domestic front, the industry is almost certainly likely to experience
increased competition, especially with the demise of Telkom's right to provide the
first telephone instrument on customers' premises (which are supplied exclusively
to Telkom by Telephone Manufacturers of South Africa). This would allow cus-
tomers to purchase telephone instruments from any supplier (Coopers and
Lybrand 1992, pp. 78-79).

While the future of the long-term agreements is currently unknown, they will
almost certainly be substantially modified, for example, to cover fewer products
with more competitive tendering and to be of much shorter duration. There have
been a number of calls for the substantial modification of the system of support
for the local telecommunications industry from outside the industry—and even
from within.7

Despite increasing competition in the telephone equipment market, growth in
the equipment market depends on regulations concerning the operation of the
underlying telecom services. The Telecom Act passed by the new government in
1996 stated that primary services would continue to be under the Telkom monop-
oly, which would be phased out gradually over five years. If other companies can
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build networks to compete with Telkom (such as Eskom, the national electric
company, and Transtel, the national transportation company), equipment suppliers
will be able to sell to more than one large purchaser.

In addition, while the South African telecommunications producers will face far
more competition in the domestic market than they have hitherto, the new govern-
ment has increased the rate of growth of the telecommunications infrastructure,
particularly to serve the needs of previously disadvantaged communities. A prima
facie case can be made, on the grounds of economic growth (i.e., the positive
impact of access to telecommunications on output and employment) and on the
grounds of equity (i.e., access to telecommunications is severely skewed), that the
post-apartheid government should engage in an accelerated development of the
telecommunications network (see Kaplan 1992, pp. 96-97).

A more rapid rate of expansion of the domestic network, targeted particularly at
the needs of poorly served communities such as those in the rural areas, might
provide a further springboard for the export of similar products elsewhere in
Africa.8 The development of a common infrastructure in the southern African
region would give a further impetus to the export activity of the South African
telecommunications industry. These two developments would moreover signifi-
cantly enhance the capacities of the South African telecommunications equipment
producers to adapt, develop, maintain, and support telecommunications equip-
ment that is appropriate for African conditions and markets. This would enable
South African telecommunications producers to be increasingly active and suc-
cessful in African markets in the future.

Notes

1. All license agreements that entail the payment of royalties abroad are deposited with
the Department of Trade and Industry. The license agreements surveyed were those in force
in 1990.

2. In 1991, R&D expenditure on the part of the large agreement companies was of the
order of 1 percent of turnover (data supplied by Business and Marketing Intelligence).

3. Kaplan 1990, Ch. 7, analyzes in some detail why the long-term agreements were not
successful in enhancing technological capabilities in the local telecommunications equip-
ment industry.

4. In a recent talk, a Siemens executive stated that Siemens was utilizing its South
African operations to make modifications to its switching and rural telephony products for
the entire continental African market. Siemens's local managing director has said that "the
company has developed technology geared to deal with specific African conditions" (Busi-
ness Day [Johannesburg], January 21, 1993, p. 9). The chairman of Altech has stated that
the company "would become the center for Alcatel's interests in Africa" (Cape Times
[Cape Town], January 18, 1993, p. 12).

5. This was the lowest of all products of the electronics sector (BTI 1986, p. 11, par. 32
and p. 14, par. 42).

6. Data for exports and imports are from the Industrial Development Corporation trade
database. The 1991 and 1992 import and export figures are unaudited. The 1984 ratio is
from BTI 1986, p. 14, par. 42.

7. "With Telkom moving into a new commercialized environment, all incentives in sup-
ply agreements must be changed to keep up with the changing order," says John Temple,
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managing director of Plessey Tellumat. (Business Day [Johannesburg], February 4, 1993).
Only a small proportion of Plessey's sales are with Telkom under the long-term agree-
ments. The long-term agreements are much more important for the other agreement com-
panies, which understandably tend to favor a retention of the long-term agreements.

8. By way of illustration, at the time of writing, it has been announced that Plessey Tel-
-lumat will begin manufacturing rural telecommunications systems in an agreement with
NEC. This is designed to meet the forecast needs of government to extend telephones to
disadvantaged communities under the Reconstruction and Development Program and
simultaneously to generate significant new export earnings (Cape Times [Cape Town],
March?, 1995 p. 9).
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South African Telecommunications:

History and Prospects

ROBERT B. HORWITZ

Covering the broad tip of southern Africa and possessed of vast mineral deposits,
South Africa is the most important industrial nation in Africa. Historically, it has
been among the world's largest gold and diamond producers, and it continues to
derive at least one-seventh of its gross domestic product (GDP) from mining and
quarrying. At R431.5 billion in 1994, South Africa's GDP is by far the largest in
Africa.1

Of course, what is unique about South Africa is its politics. For the most part,
white domination of the country's majority black population has been the rule
since Dutch settlers arrived in the Cape peninsula during the latter half of the sev-
enteenth century. Although serious hostility has always existed between Afrikan-
ers (descendants of mostly Dutch settlers) and the English (who began settling the
territory after Britain seized the Cape in 1806 to protect its Indian sea route), they
essentially made common cause when it came to the use of black labor. This was
particularly true after diamonds and gold were discovered in the late 1800s. The
emergence of South Africa as an independent republic in 1910 rested on policies
explicitly designed to ensure that whites retained political power and control over
the state. A wide range of measures ended the limited access of "Coloureds"
(mixed race) and Africans to the vote and required that all senior positions in the
state bureaucracy be filled by whites. Historically, the South African republic had
been a democracy for whites.2

In 1948, South Africa's system of racial separation became dramatically
explicit and manifested itself in a series of nefarious laws known as apartheid.

Although the apartheid policies succeeded in securing a low-wage industrial
reserve army for South Africa, they created vast inefficiencies. Black "guest
workers," for example, were needed in cities, but were forced to live far outside
them, thus forcing South Africa's transport system to accommodate massive long-
range daily population movements—at the cost of considerable state-provided
subsidies. Outlays for police and security represented other inefficiencies: while
always high, these outlays reached immense proportions in the years following
the 1976 uprising in Soweto.

205
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In 1993, the population of South Africa, including the ten black homelands,
was approximately 38.5 million. Blacks made up 75.6 percent of this total, Asians
(primarily people of Indian ancestry) 2.6 percent, mixed-race inhabitants 8.6 per-
cent, and whites 13.2 percent. In the mid-1990s, some 89 percent of Asians,
mixed-race South Africans, and whites were urbanized, compared to only 50 per-
cent of the country's Africans. In 1992, more than half the African population was
under nineteen years of age (South Africa Institute 1992, p. 2). Decades of legal-
ized discrimination and violence against Africans had resulted in a remarkably
unequal society. Employed Africans, for example, are situated overwhelmingly in
semiskilled and unskilled labor markets, and although accurate statistics are often
difficult to obtain, unemployment among Africans in the early 1990s was esti-
mated at 45 to 46 percent of the economically active population (South Africa
Institute 1992, p. xliii; "Recession Leaves 46% without Jobs" 1993). The repeal of
"influx control" laws in 1986, which brought about a 28 percent increase in the
number of urbanized blacks, did not end the nation's economic inequality. More-
over, a sizable percentage of Africans lives in informal settlements and squatter
camps situated at the edges of black townships, without access to tap water or
sewage facilities, much less electricity or telephones.3 Even with the formal end
of the apartheid state, per capita expenditure on schools finds Africans receiving
just 25 percent of traditionally white school expenditures (South Africa Institute
1992, p. 195). Unemployment levels remained unchanged and proved to be one of
the most intractable problems facing the popularly elected government in 1994.

It is in politics that the major dramatic changes in South Africa have occurred.
The concatenation of three forces—widespread overt opposition to racial rule,
efforts of the state to preserve white minority control, and international pressure—
gave rise to a process of debilitating economic crisis and intensifying political
conflict that placed intense pressure on the South African state (Price 1991). In
1990, the government of F. W. de Klerk legalized banned organizations, including
the African National Congress (ANC) and the South African Communist Party
(SACP), and began the process of rescinding the formal laws of apartheid.4 This
led to tremendous political activity on all fronts, a great deal of conflict (some
violent), and a general worsening of the economy. In the period after the legaliza-
tion of the ANC, representatives of the black majority engaged in difficult negoti-
ations with the white government to establish new political ground rules and
structures, including the resolution of fundamental questions over power-sharing
arrangements versus one-person, one-vote democracy. Struggles within the
African population itself also arose, the most prominent being the frequently vio-
lent confrontations between supporters of the ANC and those of the Inkatha Free-
dom Party (see Adam and Moodley 1992). Momentous elections held in April
1994 brought to power a coalition dominated by the ANC, which called itself the
"Government of National Unity (GNU)."

Less noticed than these highly visible political changes was an important trans-
formation in South Africa's political economy. Long a strongly interventionist state
characterized by extensive government involvement in the economy, in the years
of economic crisis, the South African state began to dramatically scale back its eco-
nomic activity. Historically, much of the state's intervention in the economy
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involved controlling labor markets under the apartheid system, and apartheid
secured a continuous flow of phenomenally cheap black labor to white farms,
mines, and factories. But state intervention in South Africa also entailed the opera-
tion of monopolistic public corporations—known as "parastatals"—in many areas
of economic life. In the past few years, the South African government began disen-
gaging from its extensive historic involvement in the parastatals. Telecommunica-
tions is one of several sectors—including electricity and transport, oil, and iron and
steel production—where this retrenchment of state intervention took place.

12.1 The "Ancient Regime"

Historically, the South African Posts and Telecommunications (SAPT) was in
most respects a classic post, telephone, and telegraph (PTT) monopoly, legally
monopolizing postal and telecommunications services and operating a system
characterized by internal cross-subsidies (Statutes of the Republic of South Africa
1958). Perhaps the clearest cross-subsidy was that from telecommunications to
posts. With the entire operation statutorily forbidden either to make a profit or to
experience loss, profitable telecommunications services balanced out large operat-
ing losses on the postal side. The SAPT, often colloquially referred to simply as
"the Post Office," was classified as a "state business enterprise" and was run
through the office of the Ministry of Transport and Communications.5 After the
emergence of the South African Republic (most often referred to as "Union") in
1910, the finances of the Post Office were controlled by the Treasury. Post Office
revenue was paid into the Exchequer and all Post Office expenditures came from
the Exchequer. Because it operated directly out of a government ministry and
hence was tied to Parliament's annual planning cycle, the SAPT generally experi-
enced close financial oversight. The oversight system evolved such that the SAPT
had to submit detailed annual reports on its budgets, accounts, and proposed capi-
tal expenditures to the Auditor-General (an instrument of Parliament), who then
wrote a report on the SAPT.

Under this system of oversight, the SAPT as a rule experienced little outright
corruption or gross overspending but generally suffered from a shortage of capi-
tal inasmuch as it had to compete for funds with other central government capital
projects. Close government oversight also meant that the SAPT did not set its
tariffs according to marginal costing principles. Since members of South Africa's
Parliament felt that they had to serve their constituents' interests in low telephone
rates, tariffs were set well below the level that would have enabled the SAPT to
meet demand expediently. If upward tariffs were thought to contribute to infla-
tion or proved politically difficult for the transport and communications minister,
they were typically adjusted downward (Taylor 1992). In 1968, South Africa's
system of financing changed to some degree when the Post Office's finances
were separated by law from the Exchequer and placed under its own control. Yet
while the SAPT controlled its revenues, it was still dependent on Treasury loans
to finance capital expenditures. As in many nations, the SAPT operated a savings
bank that provided for some of its loan requirements. The operation of the bank
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itself, however, was an expensive undertaking. It was only in 1972 that the SAPT
finally received permission to seek its own local or offshore financing ("Posts
and Telecommunications" 1986, pp. 47-48).

Judging by comparative productivity indexes, one could reasonably conclude
that the SAPT functioned as a repository for public employment. For instance, on
the telecommunications side access lines in service per employee measured a rela-
tively low 45.4 as late as 1989. By way of contrast, South Korea measured 226.3,
the United States 130.6, and Mexico 95.6. Even Turkey outperformed South
Africa at 65.9 access lines in service per employee, according to 1989 data (Coop-
ers & Lybrand 1992, p. 16).6 This performance, however, must be understood in
the broad context of South Africa's apartheid variant of the interventionist state:
South African parastatals historically have been the focus of the "job reservation"
system, whereby unemployable whites (primarily poor Afrikaners who had left
farming) were given jobs by the state or its parastatals. At the very least, the
SAPT participated in the job reservation system indirectly, through the contracts
the Post Office fashioned with domestic equipment manufacturing companies,
which particularly in the early years were under mandate to hire whites (Kaplan
1990, pp. 31-32)7

72.7.1 The SAPT and Local Telecommunications
Equipment Manufacturing

The relationship between the SAPT and domestic equipment providers functioned,
as in other nations, in the manner of an industrial policy, with local purchasing
obligations and high domestic content requirements. In the main, the policy suc-
ceeded rather well. By the mid-1990s, the manufacture of telecommunications
equipment constituted the largest part of the South African electronics sector. Prior
to 1958, the SAPT's equipment was supplied by the principal contractors to the
British Post Office: Automatic Telephone Electric Company, Siemens U.K., and
Standard Telephones and Cables. In 1958, with military and strategic considera-
tions in mind, the government utilized the SAPT's monopsonistic power to estab-
lish extensive local production of telecommunications equipment. Long-term con-
tracts (officially known as the Manufacture and Supply Agreements) with five
principal South African telecommunications equipment companies embodied
national goals on local content (Kaplan 1990, pp. 27-31,79-85).

In the mid-1990s, South Africa's four remaining major telecommunications
equipment companies were the Altech Group, Siemens, Telephone Manufacturers
of South Africa (Temsa), and Plessey, but other companies, including General
Electric Company (GEC) and ATC, have become significant players in local
equipment provision as well. Altech was South Africa's exclusive supplier of
transmission equipment while Siemens, Altech, and Temsa provided switches.
Siemens also supplied telex and teletex equipment as well as telephone exchange
power supply equipment, and Temsa, originally set up by the local Plessey and
GEC companies, was the sole manufacturer of standard telephones. Plessey was
responsible for providing small private branch exchanges (PBXs), and Aberdare
and ATC were selected to produce cable for South Africa's national transmission
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network. In the early 1990s, ATC was the only manufacturer of fiber-optic cable
in South Africa. More recently, Telkor was awarded the contract to supply South
Africa's pay phones (Telkom 1991, p. 31).

All the principal local producers of South Africa's telecommunications equip-
ment and components have a significant part of their equity held by one of South
Africa's largest local corporate groups.8 Anglo-American, for example, has a 20
percent stake in Altech, and the Sanlam Group has a 32 percent stake in Siemens.
Considerable ownership changes in South Africa's telecommunications manufac-
turing companies occurred in the 1990s, reflecting a general rationalization and a
specific regrouping in the advent of a sharp decline in orders from Telkom, South
Africa's telecommunications entity since 1991 (see Kaplan, this volume, chapter
11). Currently GEC holds a two-thirds stake in Temsa with the other third held by
Siemens. The Reunert Group, owned (80 percent) by Barlow Rand, is the parent
of both ATC and Telkor. South Africa's principal telecommunications companies
all have a shareholding in South African Micro Electronic Systems (SAMES),
South Africa's sole local producer of integrated circuits (Kaplan 1990, pp. 84-85).
Following a major fire in 1990, SAMES was restructured, with the Industrial
Development Corporation, a state agency, taking a majority stake.

Historically, as technology became more complex, the local South African
companies essentially became licensees of first-world companies. While in many
respects these foreign corporate telecommunications connections follow broader
historical relationships (particularly with the United Kingdom), the SAPT's deci-
sion in the late 1970s to digitize the network tightened the connections with the
foreign equipment suppliers. The decision was based on the fact that demand was
increasing and the British-based electromechanical switching system had begun to
present the SAPT with serious technical problems. However, small nations cannot
easily amass the capital and expertise to create and manufacture highly advanced,
general (as opposed to niche) telecommunications devices. As a result, South
African equipment companies entered into licensing arrangements to assemble
foreign-designed telecommunications equipment in South Africa. For example,
Siemens licensed Temsa to manufacture the German EWSD digital exchange, and
Teltech (part of the Altech group) was licensed to manufacture the French Alcatel
E-10 digital exchange (designated locally as the SA 128E). Inasmuch as the late
1970s represented the early days of digital technology, the choice of suppliers was
limited, and only a few companies could present viable digital equipment offer-
ings at that time.

The decision to authorize two different foreign telecommunications equipment
suppliers for South Africa was a political one. Given economic sanctions and the
possibility of a supplier cutoff, dependence on a single source of foreign technol-
ogy was considered to entail political risks. The government thought that the diffi-
culties of meshing two different digital exchange systems was outweighed by the
political slack offered by two different foreign suppliers (Kaplan 1990, pp.
41-42). In the mid-1990s, foreign owners thus have significant percentages of
shareholding in most of the major South African telecommunications companies.
For years, for example, Alcatel (France) had a 12.5 percent stake in Altech. In
January 1993, Alcatel boosted its stake to 50 percent and allowed Altech to buy a
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stake in Alcatel as well, thus more fully integrating the companies. In the mid-
1990s, Siemens (Zurich) had a 52 percent ownership of Siemens South Africa,
and until the recent merger of Plessey and Grinaker, Plessey (United Kingdom)
had a 74 percent stake in Plessey South Africa. Following the reorganization of
Plessey, GEC of the United Kingdom now holds 50 percent of GEC South
Africa's stake in Temsa.

Originally, South Africa's Manufacture and Supply Agreements covered a ten-
year term, but the equipment suppliers persuaded the SAPT to increase the term to
fifteen years because of the high investment in plant and technological transfer
from overseas principals.9 The SAPT was obliged to purchase its equipment from
the domestic companies when feasible, depending on the percentage of local con-
tent and the comparison of local with international equipment prices. According to
policy, the SAPT would generally purchase South African-made equipment if
there was a reasonable degree of local content so long as the price did not exceed
the international price by more than 25 percent. In many instances, however, the
price premium was far higher, ranging from 32 percent for telecommunications
equipment to 60 percent for electronic components (Kaplan 1990, pp. 106-26).10

While the Manufacture and Supply Agreements worked well to ensconce viable
equipment firms and establish coherent standards and specifications, the pricing
structures may have acted to replicate the famous Averch-Johnson-Welliscz effect.
As a rule, the SAPT would take back a percentage of high supplier margins as a
kind of rebate or "profit sharing." Designed to give suppliers incentives to enhance
efficiency, the rebate arrangement instead gave suppliers incentives to reinvest in
their own plants (such investment being part of the overall cost structure) in order
to reduce the amount that the SAPT would take back (Hartyani 1992; Schulze
1992; Averch and Johnson 1962; Welliscz 1963). Although intended to foster inno-
vation and product development, South Africa's supply agreements paradoxically
may have hindered them. According to David Kaplan (1990, pp. 99-101), the
agreements function to exclude the entry of new, smaller companies that might be
highly innovative. The agreements provide alternative and less risky routes to
achieving high levels of profitability." As if to underscore the historical weakness
of South African telecommunications equipment manufacturing, the South African
Board of Trade and Industry reported that telecommunications manufacturers
exported only 1.5 percent of their products in 1985 (Kaplan 1992). Since then,
however, local telecommunications equipment exports have improved. Exports,
primarily to Eastern Europe and Africa, expanded after 1988, increasing two and
one half times in constant Rands (see Kaplan, this volume, chapter 11).12 By 1991,
the telecommunications equipment industry in South Africa was worth R 1.839 bil-
lion (BMI TechKnowledge 1992, p. 95).

12.2 A New Telecommunications Regime

South Africa's telecommunications structure changed in October 1991 when posts
and telecommunications were separated from each other and set free from direct
ministerial control (Republic of South Africa 199Ic). A combination of forces,
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including those that have affected other African telecommunications administra-
tions as well as those specific to South African politics, led to the regime change
(see Horwitz 1992). Demands from large users—who had formed effective lobby-
ing groups—for improved service quality, freedom of choice, and the opportunity
to compete began to find a receptive audience in the government. Similarly, on the
technological front, rapid advances, particularly in the areas of fiber-optic and
mobile communication, had begun to erode the telecommunications sector's nat-
ural monopoly conditions. Finally, and perhaps most important, in the rapidly
declining economic climate of the 1980s, the government came to the tradition-
jolting conclusion that privatizing its public corporations and enterprises was a bet-
ter option than operating debt-ridden ones. This historic reversal was the result of
a series of official investigations of the principal South African parastatals, includ-
ing the SAPT, conducted by Dr. W. J. de Villiers and known as the De Villiers
Report.

72.2.1 The De Villiers Report

In the case of the SAPT, de Villiers found that South Africa's telecommunications
system was characterized by very heavy debt—a consequence, he concluded, of
overforecast demand and "goldplating," which he characterized as a too rapid
conversion to digital technology (De Villiers 1989). The SAPT's staggering debt
stemmed from the timing of its expansion. With the telephone market for whites
saturated, the SAPT began in the late 1970s to extend service to Indian and "Col-
ored" areas and, later, to a number of black areas. In the midst of this expansion,
the SAPT faced the problem of whether to expand its problematic electromechan-
ical switching system or go digital. It decided to pursue the digital option. These
expansion projects required a vast infusion of capital, which the SAPT was per-
mitted to obtain through loans on the international capital market. The annual cap-
ital expenditure on telecommunications equipment increased fivefold over the
seven years from 1980-81 to 1986-87 (De Villiers 1989, concise version, p. 11).
As South Africa's economic condition deteriorated in the 1980s and the value of
the Rand plummeted, the SAPT's—and the government's—indebtedness
increased dramatically. Similar stories characterized the state of South Africa's
electricity and transportation parastatals (De Villiers 1984, 1986). Reversing its
historic policies, the government began moving toward a policy of privatizing its
key parastatals.

The transformation of the institutional structure of South African parastatals
came about essentially at the very time that South Africa was poised to realize
the transition to democracy. Hence, the South African government's privatization
proposals were inherently politicized. Whether or not the government intended it,
the effect of such privatization would have been to take the parastatals out of the
hands of a newly empowered black majority in a democratic dispensation (Hor-
witz 1992). And indeed, in early 1990, the newly legalized African National
Congress announced that, though it was no longer wedded to nationalization as a
matter of general policy, public corporations and state business enterprises that
were privatized prior to political accommodation would be prime candidates for



212 Telecommunications in Africa

renationalization. This political line was voiced shortly after the ANC's legaliza-
tion and was adopted formally at an April 1990 conference held in Harare, Zim-
babwe (Battersby 1990, p. 3). The ANC's general pronouncement and the spe-
cific opposition of the Postal and Telecommunications Workers Association
(POTWA, the main union representing the SAPT black employees) to the priva-
tization of the SAPT took the wind out of the sails of the privatization gambit.

As a result, "commercialization," which had previously been viewed merely as
a preparatory stage to privatization, then assumed importance as a privatization
substitute. The government began to view commercialization as a step toward rid-
ding itself of what it had become convinced was a complacent, bureaucratic, top-
heavy parastatal and as a means of pushing the Post Office toward a market-ori-
ented corporate culture. In place of the command structures of state-owned
enterprises, market incentives supposedly not only would induce the SAPT to
operate on a proper business footing but would inculcate a customer-oriented
organizational culture in what was widely perceived as a slothful civil service
bureaucracy.

12.2.2 TelkomSA

South Africa's new telecommunications entity, Telkom SA, became a company
formally registered in October 1991 under the South African Companies Act, with
the state as the sole shareholder. As a commercialized entity, Telkom could gener-
ate profits and pay taxes, received no state subsidies, and was responsible for
obtaining its own financing (although this remained subject to ministerial over-
sight inasmuch as the state was Telkom's sole shareholder). Telkom's manage-
ment made much of its new status and the change in corporate culture that
resulted. It formed a bona fide twelve-person board of directors, consisting largely
of high-ranking businessmen (including two nonwhites) and complemented by a
couple of academics. The company decided to operate regionally (reserving some
powers of central management) and appointed individual client managers for
important corporate clients. The old SAPT relinquished its joint role as player and
regulator, and a very small Department of Posts and Telecommunications acted as
interim regulator. About one hundred people remained in the department while
67,000 went to Telkom.

South Africa's telecommunications sector thus entered an era of liberalization and
deregulation. In the early 1990s, however, the actual complexion of this new era
was still quite vague. South Africa faced the prospect of fundamentally restructuring
its telecommunications institutions, which required the resolution of difficult ques-
tions regarding the boundary between monopoly and competitive services, the
adjustment of tariff structures, and the coordination of a now lively telecommunica-
tions sector that previously had very few players. The difficulties of telecommunica-
tions restructuring have affected nearly all telecommunications institutions world-
wide, but they are particularly pronounced in the advanced industrialized countries
(see Duch 1991). What intensifies the complexity and difficulty of the process in
South Africa, of course, is that these policy decisions must be considered through
the historical lens of apartheid and hence are politicized to an extraordinary degree.
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Lest misunderstanding arise regarding this issue of "politicization," I submit
that policies on infrastructures are never the technocratic matters they are often
portrayed to be. Because infrastructures invariably involve the state, tax monies,
and allocative policies that have crucial public goods consequences, policies sur-
rounding them are inherently political. In South Africa, this fact is simply intensi-
fied. The historical operation of South Africa's telecommunications, like all state
services, was inscribed within the apartheid system, and the inequitable distribu-
tion of infrastructure and access to service reflected this fact. The disparities in
South Africa's telephone penetration by race are striking, and the politics of the
system of separate development have meant that there is inadequate infrastructure
in the black townships and virtually none in the country's African rural areas. For
example, 1989 figures show telephone penetration per 100 blacks at 2.4 compared
with 25 for whites.13 This disparity is not simply a matter of skewed income lev-
els. The infrastructure is not fully in place in many areas of black settlement, and
there is evidence of a fair degree of suppressed demand among blacks.14 Thus,
whereas in the industrialized nations the PTTs or regulated telephone monopolies
typically marshaled cost-averaging and value-of-service pricing mechanisms to
extend service universally, the SAPT historically utilized cross-subsidies to extend
service mainly to whites and business.15 How South Africa deals with this legacy,
while accommodating new business needs in the postapartheid era, was the key
question facing the sector during the period of transition to majority rule in the
mid-1990s.

12.3 The Politics of Transition

The stated objective of the Post Office Amendment Act of 1991 was to free South
Africa's postal services and telecommunications from the perceived burdens of
ministerial control. Remaking major socioeconomic institutions, however, is a dif-
ficult business. The commercialization of the SAPT was a complex political
process that required a fair amount of effort to secure appropriate legislation. Sev-
eral full-scale parliamentary discussions were devoted to the change.16 It is unreal-
istic to expect that a technically complex sector like telecommunications can be
restructured in specific ways by a general body such as South Africa's Parliament.
Hence, it was not surprising that in the early 1990s the determination of many of
South Africa's telecommunications issues was deferred.

Two items of enormous consequence were left undecided by the legislation:
namely, how the now transformed sector would be structured and how it would be
regulated. The central questions confronting any transformation of the PTT sys-
tem—that is, which areas of service would remain monopolized, which would be
competitive and to what degree, and how to adjust tariff structures—were also left
unaddressed by the Post Office Amendment Act. Less understandable perhaps
was that South Africa's Parliament also did not determine who would eventually
decide these fundamental questions. South Africa's now grossly pared down
Department of Posts and Telecommunications was understood to be acting in the
role of interim regulator without, however, having its legal standing or the scope
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of its authority spelled out. The 1991 Act to Amend the Post Office Act of 1958
was itself vague and contradictory with regard to the structure of South Africa's
post-SAPT telecommunications. On the one hand, section 34 replaced the words
"Postmaster-General" with "telecommunications company" and stated that the
successor telecommunications company (Telkom):

shall have the exclusive privilege of constructing, maintaining or using, or of autho-
rizing any person to construct, maintain or use, any telecommunications line for the
sending, conveying, transmitting or receiving of sounds, images, signs, signals, com-
munications or other information, and of transmitting telegrams over any such
telecommunications line within the Republic or the territorial waters thereof. (Repub-
lic of South Africa 1991c, p. 36)

On the other hand, section 43 stated:

Notwithstanding anything to the contrary contained in this Act, the Minister may,
after consultation with the successor company concerned, and if it is in the public
interest, by notice in the Gazette, also authorize any other person to exercise any
power corresponding with any part of the exclusive power to conduct the postal ser-
vice or the telecommunications service which has in terms of this Act been trans-
ferred to the postal company or the telecommunications company, respectively, on
such conditions as the Minister may deem fit (Republic of South Africa 1991c, p. 44)

Thus, while Telkom seemed to have an exclusive operating privilege and the sole
authority to determine the network's use, there was room in the statute for the
minister to undermine that privilege. Yet the statute did not clearly give the minis-
ter the power to compel interconnection with the Telkom network in the event
another carrier was authorized to provide a telecommunications service. More-
over, the authority of the Postmaster General vis-a-vis Telkom was at best unclear
and at worst minimal. In short, the Post Office Amendment Act left a number of
central questions unaddressed and an effective vacuum in direction.17

Since Telkom is a commercialized company whose sole shareholder is the state,
Telkom has in effect to answer to two ministers. The "policy" portfolio, held by
the minister of Transport and Communications, has been separated from the
"shareholder" portfolio held by the minister of Minerals and Energy Affairs and
Public Enterprises. Because "policy" and "shareholding" are not mutually exclu-
sive categories, in the early 1990s it was not in fact clear who set policy for the
sector.18

The South African government tolerated this lack of clarity perhaps because
legislative finality was unlikely and because the interim period was expected to be
brief. On the legislative and regulatory fronts, the government asked Pierre Preto-
rius, a Transnet advocate (a lawyer admitted to argue before the Supreme Court)
who had played a leading role in the commercialization of that parastatal, to draft
the legislation on the telecommunications sector. Pretorius's first order of business
was to propose a regulatory structure for the sector. South Africa's minister of
Transport and Communications originally favored the appointment of a single
regulator in the manner of the British regulatory body Oftel but was dissuaded
from taking this course, according to Pretorius, because South Africa was "too
divided a society" and because a group of commissioners would provide greater
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representation.19 The working model of the new regulatory body at that time was
the U.S. Federal Communications Commission, which oversees American broad-
casting, the U.S. spectrum, and telecommunications as a whole.

On the basic policy front, the Department of Posts and Telecommunications
contracted with Coopers & Lybrand, Deloitte, the U.K.-based international
accounting firm, to conduct an independent study of the South African telecom-
munications sector. The Coopers & Lybrand study was designed to provide an
independent, expert analysis of South African telecommunications to guide the
writing of the new legislation. Coopers & Lybrand made available an interim draft
of the report, but the government's reaction was slowed by the then pressing need
to attend to the multiparty constitutional negotiations (known as Codesa—the
Convention for a Democratic South Africa) in May 1992. In the meantime, the
government (probably through the Department of Posts and Telecommunications
Steering Group, which oversaw the review) asked Coopers & Lybrand to address
several questions regarding the interim draft. The final draft was released publicly
in September 1992.

12.3.1 Assessing the Sector

In 1992, the exigencies of the politics of transition to democracy complicated
South Africa's telecommunications picture. At the same time that the government
was moving on its own to draft legislation on the structure of the telecommunica-
tions sector and its regulation, it was obliged to discuss at least the rudimentary
outline of its proposals at Codesa. This reflected the fact that though the official,
formal (National Party) government continued to function, Codesa had begun to
take on the trappings of an interim government.

Notwithstanding grumbling from National Party stalwarts about the sanctity of
the state and "duly constituted government," consequential state policies simply
could not continue to be determined solely by the white government under the fun-
damentally new circumstance of the transition to a democratic dispensation. All
important policies effectively had to begin going to Codesa. There, however, the
key discussions on the subject of a communications regulatory agency centered,
perhaps not surprisingly, on broadcasting. Because of the inordinate propagandistic
power of the National Party stemming from its control of the South African Broad-
cast Corporation (SABC) (another state monopoly), the ANC-SACP-COSATU
(Congress of South African Trade Unions) alliance focused its attention on break-
ing up the SABC and establishing a regulatory authority to ensure fair access to
broadcasting for all political parties. The focus on broadcasting made perfect sense
given the likelihood of hotly contested democratic elections. In the Codesa negotia-
tions, the telecommunications component of communications regulation was defi-
nitely of secondary importance. In terms of its importance to the South African
economy, however, telecommunications dwarfs broadcasting.20 As if to underscore
this fact, the business community voiced concern that telecommunications issues
would be given short shrift by any future regulatory body ("Holding the Airwaves
Hostage" 1992, p. 83). That same anxiety, albeit perhaps animated by different
aims, was shared by POTWA (POTWA Communications Workshop 1992).
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Notwithstanding these concerns, the Codesa negotiators had essentially reached an
agreement on the terms for a combined telecommunications-broadcast-spectrum
regulatory authority. But when Codesa broke down in July 1992, the regulatory
authority agreements came undone (Pretorius 1993).21

The state of South African telecommunications policy in 1993 was character-
ized by conflict and probably stalemate deriving from the fact that, following the
collapse of Codesa, the government went ahead and began to formulate policy
without first establishing a legal framework for the sector and its regulation.
Moreover, the government formulated telecommunications policy without engag-
ing an effective consultative process with the ANC and the unions. This in itself
was somewhat surprising. In housing, electricity, science and technology, and the
general economy, national forums in South Africa have been fashioned to serve as
negotiating arenas for all relevant parties to hammer out consensual policy recom-
mendations. These forums were pushed by extraparliamentary groups, but the
government felt compelled to participate because any long-term policy it might
undertake risked being vetoed without the agreement of the forums. The National
Electricity Forum, for example, proposed in late 1992 and constituted in early
1993, found the government participating alongside the ANC, the National Union
of Miners (NUM), the National Union of Metalworkers South Africa (NUMSA),
the South African National Civic Organization (SANCO), the Association of
Municipal Electricity Undertakings (AMEU), the United Municipal Executive
(UME), the Chamber of Business (SACOB), and Eskom to formulate policies to
restructure South Africa's electricity sector.

Even in the seemingly more contentious area of broadcasting, the ANC
alliance and the government were able to work together and hammer out negoti-
ated agreements. This resulted in the creation of an Independent Broadcast
Authority in August 1993 (see Independent Broadcasting Authority Bill, final
draft, 1993). However, a parallel process did not gel in the telecommunications
sector. Indeed, the absence of such a process in telecommunications led constitu-
tional negotiators to sever the previous connection between broadcasting and
telecommunications and negotiate the regulatory authority for broadcasting sepa-
rately (Pretorius 1993).

In early 1992, BMI TechKnowledge, a market research firm, attempted to put
together a telecommunications policy forum, but participation by Telkom and the
ANC was diffident and spotty, and the government took no direct part at all. A
large convening conference was scheduled for October 1992, but in the aftermath
of the collapse of Codesa, the ANC alliance refused to participate. In early 1993
BMI abandoned its efforts (Smit 1993).22 In the meantime, the government
received the Coopers & Lybrand report and asked for public comments within just
one month. The ANC issued a blistering attack on the report, branding it as flawed
and denouncing what it perceived as the government's determination to restructure
South African telecommunications without any broad consultation (ANC 1992).
Moreover, the report's general observation that retrenchments would probably be
necessary in Telkom greatly angered COSATU, which had not been approached by
the Coopers & Lybrand consultants (Fanaroff 1993b; Naidoo 1993).

At that point, all the parties began playing out a political strategy. Efforts to get
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representatives of the ANG and the unions and the government together came to
nothing. The South African government then moved ahead with its own agenda,
using particular aspects of the Coopers & Lybrand report as its guide.

12.3.1.1 The Coopers & Lybrand Report

The Coopers & Lybrand report was a comprehensive study, addressing issues per-
taining to regulatory authority and the structure of the telecommunications sector.
Beginning with the fact of Telkom's commercialized status, the Coopers &
Lybrand report specifically addressed the problem of institutional roles. Thus, it
suggested that Telkom have no regulatory functions whatsoever and that the gov-
ernment's role as sector policy maker be separated from its role as Telkom share-
holder. Responsibility for sector policy making would remain with the minister
for Posts and Telecommunications, while the role of government-as-shareholder
would be exercised by the Ministry of Finance.

In the interests of ensuring adequate representation and promoting informed
public debate, the report suggested that consideration be given to the establish-
ment of a statutory consultative committee for the telecommunications sector
made up of representatives of either consumers or all those with an interest in the
sector. The policy-making ministry and the regulatory agency could be required to
consult the committee before any major decisions were taken. A proposed
Telecommunications Regulatory Agency would itself promulgate and administer
specific regulations within the context of overall telecommunications policy as set
out by ministers. Referring to international trends in telecommunications, the
report recommended that the regulatory agency be set up as a body independent
of the ministry that sets policy (Coopers & Lybrand 1992, pp. 47-70).

In the areas of competition, deregulation, and privatization, the Coopers &
Lybrand report reviewed international trends and supported the principles of com-
petition and privatization in general and in the abstract but recognized that certain
service monopolies were necessary, at least for several years. Specifically, the
report recommended that Telkom retain the exclusive right to supply long distance
and international voice telephony for a period of at least five years. The Coopers
& Lybrand consultants recognized that opening South Africa's long distance ser-
vice to competition would result in widespread "creamskimming" and thus neces-
sitate Telkom's increasing charges for local service by a factor of between two and
three. Quite properly, Coopers & Lybrand understood that this would be politi-
cally unacceptable.

In a sense, in a quid pro quo for retention of the long distance monopoly, the report
recommended that the objective of increased network penetration be formalized in
terms of a regulatory obligation on Telkom to meet specified targets for service
expansion and to provide for the financing of such obligations. The report further rec-
ommended that a system of price caps be established for those services in which
Telkom retains a monopoly and that explicit regulatory controls on Telkom's prices
be instituted. At the same time, the report advised that the provision of local service
by independent network operators (such as Transtel or Eskom) not be ruled out. Such
provision, however, would not be in competition with Telkom; it should instead be a
supplement to the main network (Coopers & Lybrand 1992, pp. 20-26, 81-95).
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In the area of enhanced services, the Coopers & Lybrand report suggested that
the current draft value-added networks (VANs) license be issued immediately,
subject to negotiations with the industry for further liberalization. However,
because of the danger of straight resale of network capacity, the report recom-
mended that the resale of voice services not be permitted for three to five years.
Furthermore, the self-provision of short-haul circuits should be allowed subject to
defined limits (the report suggested a limit of 500 meters). Very small aperture
satellite terminals (VSATs) should also be liberalized but made subject to a ban on
interconnection with the public-switched network.

The report recommended that provision of the first telephone instrument be lib-
eralized and the local content requirements relaxed over three to five years. Tech-
nical standards would be supervised by an independent body as part of a move
toward more open, international standards. Finally, in what would soon become
the most consequential element of the report, Coopers & Lybrand recommended
that consideration be given to licensing two competitive digital cellular networks,
among which network sharing should be permitted to avoid unnecessary duplica-
tion of resources. International experience, the consultants argued, shows that
competition works to increase penetration and lower market prices in the cellular
field. Telkom should be allowed to participate in one of these network-operating
franchises, the report suggested, either on its own or as part of a consortium—but
only through a fully separate subsidiary. Air time resellers, the report added,
should be introduced to act as intermediaries between the networks and the end
users (Coopers & Lybrand 1992, pp. 71-80).

Thus, while the Coopers & Lybrand report recommended some competition to
sharpen the incentives for improved performance and held out the goal of privati-
zation as a means to introduce private-sector capital into the industry, a close read-
ing reveals that in the short run the report suggested protecting Telkom as the pri-
mary supplier of South Africa's telecommunications services and using a mixed
set of regulatory controls to push the company to behave in an efficient, public-
interested manner. The only recommendation clearly contrary to this general
advice was the licensing of two competitive cellular operators. Even here, the
report hedged a bit, advising a prohibition on the provision of connections from
mobile to fixed terminal equipment (such as PBXs) in order to protect Telkom.
However, the report clearly did not adequately analyze the consequences to
Telkom and the public-switched telephone network of its cellular recommenda-
tions (Coopers & Lybrand 1992, pp. 76-78). Sensitive perhaps to the very real
politicoeconomic tension between the need to expand South Africa's basic net-
work in the postapartheid period and the need to liberalize VAN services, the
Coopers & Lybrand report plotted three potential scenarios that described alterna-
tive development paths for South Africa's telecommunications sector:

• Scenario 1, the "base case," essentially followed Telkom's five-year plan for
modest service expansion and investment, extended forward to 2002.

• Scenario 2, labeled "network expansion," proposed to increase the availabil-
ity of South Africa's basic telephone service in an aggressive manner,
increasing access lines to 19.6 per 100 urban inhabitants versus 14.1 in the
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base case (scenario I), and 6.2 access lines per 100 rural inhabitants versus
3.5 in the base case. Although there would be an increase in both local and
national call charges, access would be cross-subsidized mainly by business
through higher rental and connection charges. International charges would
decrease, however.

In scenario 2, Telkom would not face competition in voice telephony, but its
profitability would be the lowest of the three options, primarily due to the signifi-
cantly higher levels of capital investment. Some financial restructuring would be
necessary to carry out the aims of scenario 2. Indeed, in order for the network
expansion scenario to work, the report suggested the necessity of a capital injec-
tion of R4 billion in 1993-94 to retire an equivalent amount of long-term debt.
This cash could come from the government or by privatizing Telkom.

• Scenario 3, the "competition" option, rebalanced all prices over five to
seven years to reflect actual costs, after which competition in voice tele-
phony is introduced and prices presumably decline. Under this scenario,
business prices decline furthest and fastest. To increase the availability of
basic service, public pay phone penetration would be increased substantially
to nearly 300,000 by the year 2002 versus 82,600 in Telkom's base case
(scenario 1).

In scenario 3, access line penetration plots out to 13.5 per 100 urban inhabitants
by 2002 and 3.5 per 100 rural inhabitants—quite a bit lower than the network
expansion scenario (scenario 2). Competition in all services is assumed to be a
spur to productivity gains. Telkom would be in the best financial shape under this
scenario.

To the extent that the Coopers & Lybrand report offered recommendations
among the scenarios, it suggested that both the network expansion (scenario 2)
and competition scenarios (scenario 3) were better than Telkom's base case plan
(scenario 1). Telkom's plan was judged to lead only to a limited expansion of lev-
els of access, and even that depended on network utilization increases that
approached operationally infeasible levels. It seems reasonable to conclude that
the Coopers & Lybrand consultants addressed what they understood to be the two
main politicoeconomic policy positions with regard to telecommunications—and
in their report framed these positions within the discourse of expertise.

In this sense, the Coopers & Lybrand report does in some ways represent a kind
of generic, framed debate between the ANC alliance and the National Party over
the future of South African telecommunications. And this perhaps was the report's
real importance. It presented a version of the basic progressive demand for net-
work expansion and framed it within acceptable boundaries. Given that the ANC
alliance had neither the wherewithal nor the capacity to generate its own study,
the Coopers & Lybrand report essentially became a baseline from which to assess
South Africa's telecommunications policies and the debates about them. Thus, any
demand that Telkom "serve the people" had to confront the specific realities of
Coopers & Lybrand's scenario 2.

At the same time, any call for a competitive telecommunications system for
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South Africa must address the demands for basic service by, at the very least,
vastly increasing the number of pay phones and keeping call charges within reach
of the poor. In other words, the Coopers & Lybrand scenarios may not be the only
options, but they likely assume the status of a gold standard.

12.3.2 The Cellular Controversy

In certain respects, the Coopers & Lybrand report reflected a wariness that resolv-
ing the conflicts in South Africa's telecommunications sector would be a difficult
political process. This wariness, however, was evidently not shared by the South
African government. Advocate Pretorius, charged with drafting the enabling legis-
lation, wanted to set the legal structure in place before policies were determined.
Short of a legal structure, Pretorius favored a consultative process for the determi-
nation of policy.

Though seemingly placed in a powerful position, Pretorius was essentially
ignored. The government went ahead with a strategy to revamp South Africa's
telecommunications sector without a legal structure in place and without a consul-
tative process. The vehicle for the revamping was the decision to establish two
cellular network operators and send these licenses out to tender. Cellular thus
became the key battleground in the South African telecommunications debate.

The visible driving forces in this movement were Minister of Transport and
Communications Welgemoed and Eugene van Rensburg, head of the Policy Unit
on Public Enterprises of the Ministry of Minerals and Energy Affairs and Public
Enterprises.23 This route was in marked contrast to that taken in other contested
sectors. For instance, in 1993 South Africa's Department of Home Affairs was sit-
ting on eighty to ninety applications for broadcast licenses, but it was decided not
to make any awards until the broadcast authority was put in place (Pretorius 1993).

South Africa's cabinet met in early 1993 to decide how the proposed cellular
mobile telephone system should be organized and regulated. With expressions of
investment interest from big-time foreign operators—perhaps representing the
largest single foreign investment in postsanctions South Africa—dangling in front
of them, cabinet ministers went ahead and authorized two cellular licenses. The
parties pushing for the quick authorization of cellular service pointed to the inter-
est by foreign investors and argued that the timing was opportune and not to be
squandered (see Sergeant 1993b; also Knott-Craig 1993b). The licenses were put
out to tender in April 1993, and the minister of Transport and Communications
appointed Ters Oosthuizen as the "regulator." Oosthuizen, an advocate who for
many years worked for Eskom, was to oversee telecommunications in general and
the cellular tender process in particular. Oosthuizen subsequently asked the minis-
ter to name him postmaster general because he had no staff or legal standing as
regulator. However, by becoming postmaster general, Oosthuizen unambiguously
identified himself with the government and thus its old structure and nonconsulta-
tive methods (Hainebach 1993).

The ANC and COSATU, joined by a group called the Cellular Telephone Consul-
tative Forum, immediately charged that Oosthuizen had been appointed outside of
both legislation and the Negotiating Forum (the resurrected Codesa constitutional
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negotiations). The ANC alliance claimed that the licensing of cellular telephony rep-
resented a unilateral restructuring of the industry, a form of privatization through the
back door (see Fanaroff 1993a). In fact, some of the government's own pronounce-
ments support that interpretation. Policy Unit chief Eugene van Rensburg, for exam-
ple, was quoted as saying that the cellular policy can be taken as clear indication that
the government favors competition ("Dial for Fair Play" 1993).

Another explanation of the government's actions put politics at center stage.
According to one report, a senior government source was quoted as saying that
the National Party government saw that it had the opportunity to provide tele-
phones to the masses quickly through cellular service, and the party had no inten-
tion of waiting and thereby permitting the ANC to reap the political benefits
(Sergeant 1993a).24 Other observers invoked a political explanation of the more
traditional kind, arguing that Welgemoed was a minister "of the old school"—that
is, of the imperious apartheid stripe—who would never allow "interlopers" to
make policy or interfere with his authority.25

Whatever the full explanation for the South African government's actions, in
1993 it proceeded to set the terms of application for the cellular licenses and
appoint a tender review board to review the applications. A R50,000 tender appli-
cation fee was assessed in order to discourage all but the most serious bidders.
The basic terms of the fifteen-year license were that each operator had to pay an
initial basic fee of R100 million plus an ongoing license fee of 5 percent of its net
revenue. Also, R5 million in annual radio fees had to be paid to the postmaster
general along with Rl million a year for each 10 MHz channel granted to the
operator. Some of these fees were designed to finance the regulator, but the R100
million basic fee would go straight to the Exchequer—it was not earmarked, that
is, for expanding telephone service to those without access ("Squeezing the Cellu-
lar-Phone Industry" 1993). Among other things, applicants had to specify the
extent to which their choice of technology would lead to high volumes and low
costs, how they would support South African industry, and how they would pro-
vide service to poor communities.26

Telkom was quickly awarded half of one license. It entered into a consortium
with U.K.-based Vodafone and the Rembrandt Group of South Africa to form a
separate subsidiary, Vodacom. Three applicants vied for the second license.
Mobile Telephone Network (MTN), considered by most accounts the favorite,
was a consortium of M-Net (the South African pay television provider), U.K.-
based Cable & Wireless, NAFTEL (an association of black businesspeople), and
Transtel. Cellstar Cellular Networks was a venture of Anglovaal's Grintek Lim-
ited and Telecom Finland. The Reunert Group applied for the license in a venture
that combined Barlow Rand with the Deutsch Bundespost Telekom. Both the
Reunert and Cellstar ventures left room for black participation, but at the time the
tender applications were submitted there were no takers.27

In 1993, the African Telecommunications Forum, a loose grouping of black
organizations and entrepreneurs, made inquiries about obtaining a cellular license,
though it did not submit a genuine tender bid (in part because of ANC opposition
to the tender process). The parties to the African Telecommunications Forum
included the ANC-aligned Thebe, Afritel, Suntel, MIT, and NTT, and the forum



222 Telecommunications in Africa

enjoyed the backing of the National African Federated Chambers of Commerce
(NAFCOC). Afritel in particular forged links with the U.S. telecommunications
giant AT&T, although the U.S. investors would not commit until all state and local
authority sanctions were dropped ("Dial-a-Profit" 1993).

In September 1993, the South African government announced Mobile Tele-
phone Network as the winner of the second cellular license. Vodacom's system
would be the Global System for Mobile Communications (GSM) standard, and
Mobile Telephone Network proposed GSM as well. Quite apart from the licensing
controversy, a minor storm arose over the technical standard. The part of the spec-
trum allocated to South African cellular was the 900 MHz, eliminating the Ameri-
can Mobile Phone Standard system, which operated in the 800 MHz spectrum.
The fact that the tender documents specify a R20.000 a year fee for each 200 KHz
channel led some to question whether the South African government had already
chosen a standard—because only the GSM operates in 200 KHz blocks ("Squeez-
ing the Cellular-Phone Industry" 1993).

Several observers, including Postmaster General Oosthuizen, indicated that well
prior to the tender bidding Telkom had already committed itself to GSM and had
installed some base stations (Oosthuizen 1993; also Maepa 1993). Moreover,
Telkom's commitment to GSM, in the judgment of the chief executive of Plessey,
stemmed not from its technical characteristics per se but once again from Telkom's
historically close relations to its main equipment supplier, Siemens—the company
that would bring in GSM technology from Europe (Temple 1993).28 Some faulted
GSM as an expensive cellular system, with high prices for handsets that are not
very lightweight and probable call charges several times those of the current phone
network. Others, notably Alan Knott-Craig, chief executive of Vodacom, were
forthright in their defense of GSM. The key, Knott-Craig argued, was that GSM
allowed the separation of service from the actual telephone. Thus, GSM cellular
call boxes could go a long way toward serving underprovided communities. Voda-
com's Community Tariff Plan subscribers would use a prepaid SIM card, enabling
them to make calls from any GSM telephone and access a centralized voice mail
system. The voice mail feature would obviate the need for the individual owner-
ship of a telephone. In addition, Vodacom planned to franchise the GSM Commu-
nity Telephones to members of underserved communities, creating the conditions
for telephone entrepreneurship (Knott-Craig 1993b).29 Of course, the complexity
to the user of the SIM card and voice mail led others to doubt the very claims put
forward for GSM (Davies 1993).30 While the ANC and COSATU did not condemn
GSM per se, they bitterly opposed the existing cellular tender process, hi 1993,
ANC Information Systems head Andile Ngcaba indicated that he believed the cel-
lular applicants were simply using the language of universal service to win the ten-
der. The ANC wanted cellular to be a separate, autonomous parastatal service
offered by Telkom in a sector rationally planned to take advantage of all existing
communications infrastructure. Such a structure would be the best means for pro-
viding universal service (Ngcaba 1993a, 1993b, p. 17).31

The cellular controversy thus became a major source of conflict between the
government and the ANC alliance. The government argued that it would not stop
the tender process; that applicants had spent millions of Rands in a good-faith
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effort to apply for licenses,sand suspending the process would lead to a myriad of
lawsuits. The government also argued that suspending the process would jeopar-
dize foreign investment ("Government 'Will Not Back Down' on Phone
Licenses" 1993; Oosthuizen 1993).32

The ANC alliance then called for a moratorium on the tender process. In Sep-
tember 1993, the politics of the cellular tenders became quite heated, with
COSATU threatening strikes and the ANC threatening to revoke the licenses
when it came to power. Nelson Mandela, the ANC president, with President de
Klerk over the cellular license controversy, and ANC Secretary-General Cyril
Ramaphosa led a delegation to meet with Public Enterprises Minister Dawie de
Villiers (Makhanya 1993, p. 18). Ramaphosa was quoted as saying that a future
government would immediately review, and perhaps cancel, the cellular licenses
if the government went ahead and issued them ("Government, ANC Impasse on
Cellular Phone Controversy" 1993).

Interestingly, the cellular controversy cooled off because another telecommuni-
cations brouhaha intervened. Moving ahead in other areas, the government tabled
a new bill before Parliament to amend the Post and Telecommunications Act.
While much of this bill simply clarified the power of the postmaster general, the
ANC alliance again vehemently objected to the government's lack of consultation
in what appeared to be a bid to restructure South African telecommunications.
And in the context of the struggle over the cellular licenses, the ANC interpreted
the bill's clarification of the postmaster general's authority as a cynical maneuver
to deregulate Telkom (Ngcaba 1993b, p. 17). In exchange for the government's
agreement to hold off on the new Post and Telecommunications amendment bill,
the ANC agreed to back down on its opposition to the granting of the cellular
licenses, which went forward with Vodacom and MTN. A fluid license was being
considered in 1998 ("Compromise Deal on Cellular Phones" 1993).

12.4 The State of the Network During Transition

The government popularly elected in 1994 inherited a relatively large telecommu-
nications network consisting of 3.7 million access lines—the twenty-fifth largest
network in the world (Department of Posts and Telecommunications 1992, p. 49).
This total had increased from 3.315 million in 1991. South Africa had 38 percent
of the telephones in Africa and the highest density of telephones on the continent
(Siemens 1992, p. 16; Telkom 1991, p. 1).

South Africa's network is also relatively sophisticated. It has a high degree of
digitization and consists of an increasing percentage of optical fiber. As we have
seen, the SAPT began the process of digitization early, in 1978-79, in part
because it ran into trouble with its electromechanical switches just at the point
when large foreign manufacturers were introducing digital technology and in part
because digital was judged by the SAPT management to be a better technology
for meeting the huge existing demand.33 Siemens, Temsa, and Altech were
awarded long-term contracts for the supply of this equipment and began installing
digital exchanges in 1980.
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In 1993, there were 1,586 exchange sites in South Africa's automatic telephone
network, of which 929 had digital exchange equipment—a digital penetration rate
of 58.5 percent. Of the over 3.5 million access lines in operation in 1993, about 56
percent terminated on digital equipment. Moreover, this rate was planned to
increase to 64 percent by 1995 and to more than 80 percent by the year 2000. The
penetration of digital transmission systems is even higher, with 100 percent in
South Africa's large metropolitan areas and 78 percent in the rural areas
(Lachenicht 1991;Telkom 1991, 1993).

Prior to 1969, South Africa's international telephone connections were carried
by some twenty high-frequency circuits and two telegraph cables. In 1969, the
SAT-1 submarine coaxial cable, running from Cape Town to Portugal, began oper-
ation and in December 1975 was supplemented by a satellite earth station. A new
undersea fiber-optic cable (SAT-2), due to be commissioned in 1994, would carry
a 565 megabits per second transmission—providing the equivalent of 7,680 voice
channels. SAT-2 would link South Africa to international telecommunications
nodes in Madeira and the Canary Isles (see Proceedings of the Fifth National
Congress 1991). In the mid-1990s, a modern telex service with over 30,000 con-
nections linked all of South Africa's major population centers—although, as in all
nations, facsimile or fax service was displacing telex, and telex investments con-
sequently became a major loss. South Africa was one of the first countries to
introduce a public videotex service (Beltel), which by 1993 included an x-400
protocol electronic message handling service. By the end of March 1992, the
number of registered Beltel users was nearly 30,000, but the service has histori-
cally operated at a considerable loss (BMI TechKnowledge 1992, p. 99). In 1983,
an international packet-switching network (Saponet-P) replaced an analog net-
work and by 1993 linked South Africa to thirty-five countries. In 1986, a digital
point-to-point service (Diginet) for companies needing to transfer large volumes
of data at high speeds was introduced.

In 1993, leased lines, including high-capacity 2-megabits lines, became avail-
able in South Africa but could be purchased only from Telkom. Under 1993 rules,
a link between two offices of the same company on either side of a public road
were to be provided by Telkom. Neither third-party traffic nor bypass was permit-
ted. South Africa's cellular phone service, based on a variant of the German C450
analog system, had been operating since 1986 but by 1993 had only about 13,000
subscribers because of extremely high handset prices and the lack of available fre-
quencies. South Africa's liberalized private Mobile Radio and radiopaging ser-
vices had also grown considerably by the early 1990s, but they too were ham-
pered by a dearth of available radio frequencies (largely because some 62 percent
of the frequencies allocated by the International Telecommunications Union for
Land Mobile Radio use in the early 1990s were occupied by the South African
Defence Forces, although the sharp reduction in the military over the next years
would create opportunities for reallocation of frequenices) (Department of Posts
and Telecommunications 1992, p. 14; Coopers & Lybrand 1992, p. 76).

By the mid-1990s, various customer premises equipment, including PBXs,
modems, fax machines, and cordless telephones, had been deregulated in South
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Africa for several years—subject to type approval by Telkom. In addition, Telkom
provided its own small business telephone systems and data modems in competi-
tion with privately supplied PABX systems and data modems. By 1993, internal
wiring within buildings had been largely liberalized for several years as well. The
liberalization of customer premises equipment had limits, however. Telkom
retained exclusive rights to provision of the first telephone on customer premises,
and the approval of attachments involved local content requirements until 1996.

In general, the quality of South Africa's telecommunications service is good
and service is relatively cheap. For example, Telkom's call completion rates (just
over 95 percent) and speed of fault clearance (77 percent cleared within one work-
ing day) are near the level of other industrialized countries. In white and urban
areas, the average waiting time for connection in 1990 was thirty days (down
from sixty-seven days in 1989), although in black areas waiting time for connec-
tion is much higher and extremely variable (Coopers & Lybrand 1992, p. 14).
Notwithstanding these statistical measures, large users reported unhappiness with
Telkom's response on fault clearance and connection times and frustration with
Telkom bureaucracy generally (Davies 1992; Paul 1992). Moreover, the service
waiting list has been growing: between 1990 and 1991, the waiting list had grown
14.56 percent to an official total of 125,448, and by 1994 to an estimated 134,000
(Department of Posts and Telecommunications 1992a, p. 12; Plessey 1995).34

By the early 1990s, Telkom also offered telephone information services, but the
problems that plagued it in the early months of 1992 were revealing. Telkom's
response to widespread customer complaints about grossly inaccurate bills, for
example, was first to deny that there was any problem at all and then to insist that
complainants pay their accounts (some reading in the thousands of Rands) while
Telkom investigated—or risk having telephone service cut off. Finally, amid great
hue and cry, Telkom's managing director conceded that computer error and/or ser-
vice theft were responsible for incorrect billing. The "087" debacle (from the
number for information services) lent credence to the view that, for all the talk
about a new customer orientation, Telkom's corporate culture had not yet
changed. The entire episode smacked of the arrogance and unconcern of a single
supplier and left Telkom with bad debts of some R77 million and contributed to
write-offs of R136.9 million (Telkom 1993, p. 3), a figure that would grow to
R207 million by 1994.35

International price comparisons of a basket of telephone services with industri-
alized countries (based on 1989 tariffs and exchange rates) show that Telkom's
tariffs for both business and residential customers, as well as residential line rental
and connection charges, were low by international standards. In addition, unlike
many countries, South Africa's business customers are not charged higher prices
than residential customers, and business line rental and connection charges are
thus even lower by international standards than those for residential customers.
On the other hand, its international long distance tariffs were comparatively high.
For instance, charges for calls to the United States were some 30 to 40 percent
greater than U.S.-originated calls to South Africa ("Networking Pays Off' 1993).
National long distance charges were in line with those in other industrialized
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countries. Call charges account for approximately 50 percent of Telkom's total
revenue (Coopers & Lybrand 1992, pp. 11-17). Hence, South Africa's cross-sub-
sidies can be understood as follows: international—and to a lesser degree,
national—long distance charges subsidized local service (although this is not
direct business subsidization of residential customers) while calls greatly subsi-
dized rentals. According to the De Villiers Report, the actual cost of telephone
rental per month in South Africa in 1987-88 was about R28, though the actual
rental charge was R15. Thus, telephone rentals have been heavily subsidized by
higher call tariffs. However, according to conventional wisdom (largely based on
the De Villiers Report), a large proportion of subscribers (particularly new, usually
nonwhite subscribers) make very few calls per day. As a result, telephone rev-
enues rested on a narrow base of subscribers. According to the De Villiers Report,
6 percent of subscribers (of whom about 78 percent are business and 22 percent
residential telephone subscribers) contributed 50 percent of South Africa's total
telephone revenue in the late 1980s (De Villiers 1989, pp. 25, 8).36

12.5 Telkom's Current Condition and Financial Health

In 1994, Telkom had a monopoly in South Africa's various service areas, the most
significant of which was the running of the public-switched telephone network.
Telephone instruments, telexAeletex terminals, and data network terminating units
connecting into the public-switched network remained Telkom's exclusive busi-
ness. Private lines that were not confined to the boundaries of a client's premises
were still monopolized by Telkom. With a payroll of some 62,000 people and
assets valued at nearly R15 billion in 1994, Telkom had an annual operating
expenditure of more than R5 billion.37

Notwithstanding Telkom's commercialization and its trumpeting of a new cor-
porate culture, several factors clouded its prospects. Over the period 1987-91,
Telkom's operating revenues grew by an average of 1.9 percent per year in real
terms, whereas operating expenses grew nearly twice as fast, by 3.7 percent. As a
result, Telkom's gross profit margins declined significantly, from 42 percent of
turnover in 1987 to 30 percent in 1991 (Coopers & Lybrand 1992, pp. 16-18), a
figure that would remain unchanged through 1994. Moreover, despite expected
moderate surpluses in telephone services (R790 million) for the year ending
March 1992, very large losses on telex (R230 million), gentex (R94 million), and
postal services (R268 million) largely wiped out the surplus (Department of Posts
and Telecommunications 1992b, p. 11).

Telkom's debt to equity ratio of 1.8 made it unlikely that it could easily raise
more debt financing without state guarantees, although Telkom had substantially
improved its financial position since the early 1990s.38 Indeed, Telkom's capital
expenditure since its commercialization (R2.2 billion in 1994) has come from
internally generated funds only (Telkom 1993, p. 4). At the same time, an outflow
of funds from the Post Office Savings Bank—a net amount of R521 million from
1989-90 to 1990-91—represented a loss of access to cheap capital, 64 percent of
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which had historically been invested in telecommunications assets (Department of
Posts and Telecommunications 1992a, p. 6). In 1991-92, Telkom's total financing
costs were expected to be R1.7 billion compared with a net operating profit of
R2.4 billion (Coopers & Lybrand 1992, pp. 16-18). Approximately 20 percent of
Telkom's budget was allocated to service its borrowings. According to Telkom's
1994 report, its official net interest bearing debt stood at R8.8 billion. The terms
of its commercialization entailed government-imposed constraints on Telkom
with regard to the retrenchment of staff (namely, no retrenchment as a result of
commercialization), real increases in tariffs (which remain subject to the approval
of the Department of Posts and Telecommunications in its role as interim regula-
tor), recourse to external finance, and the honoring of long-term contracts with
local suppliers. In addition, in 1990-91, Telkom was obliged to contribute R367
million to the postal deficit, with the expectation that it would be responsible for
R500 million annually until 1995-96, to be met through taxes and dividends paid
to the government. As if this were not enough, the Telkom Pension Fund was
found to be short R1.59 billion and would have to be fully funded, though by the
end of 1994, Telkom had succeeded in reducing the deficit to R 1.1 billion.

Thus, even as revenues were declining in the period between October 1, 1991
(when it became a company), and March 1995, Telkom found itself contributing
R209 million to the postal deficit, R446 million to the pension fund deficit, and
R410 million in taxes (Telkom 1993, p. 56). Telkom's poor financial status trans-
lated into a significantly lower amount of capital investment—precisely at the
moment when the end of apartheid dictated a vast expansion of the network. In
the period 1975-86, telecommunications investments as a percentage of revenue
typically averaged around 45 percent, but beginning in 1987 that figure dropped
precipitously and in 1994 registered just 27 percent. At R2.227 billion, 1994 nom-
inal values of capital investments in the network were 51 percent higher than the
1987 levels of R 1.471 billion—but allowing for 15 percent average annual infla-
tion, this was in fact negative real investment growth overall.

Moreover, according to Telkom's 1993 annual report, it spent R1.8 billion on
capital programs, representing just under 17 percent of turnover (Telkom 1993).
Telecommunications investments as a share of GDP, which peaked at 1.07 percent
in 1986, fell to 0.64 percent in 1994. This parlous state was compounded by
Telkom's depreciation rates, which, at an average of 4.7 percent between 1980-81
and 1990-91, were too low to continue the modernization of South Africa's net-
work—particularly in those areas where it would be subject to competition
(Department of Posts and Telecommunications, various years). In data and value-
added services, equipment changes quickly. Without provision for replacement,
Telkom cannot buy new equipment and easily retain business customers. Telkom
recently went to a fifteen-year depreciation schedule for transmission and switch-
ing equipment, and ten to twenty years on cable, but some knowledgeable
observers viewed even the new depreciation rate as too low (Telkom 1993;
Hainebach 1993).

In short, in the late 1990s Telkom faced a difficult future. On the one hand, the
end of apartheid imposed new equity-based demands on it to expand the basic
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telephone network to populations and areas historically denied access. The black
Postal and Telecommunications Workers Association (POTWA), a mainstay of the
powerful Congress of South African Trade Unions (COSATU), strongly supported
the expansion of the telecommunications infrastructure both for reasons of equity
and to safeguard its members' jobs.

In response to the demand to expand the network, during the 1992-93 fiscal
year Telkom made a special allocation of R40 million for purchasing and commis-
sioning "Community Telephone" facilities in remote and rural and inaccessible
areas, such as squatter camps. Its objective, which was to install 250,000 phones a
year between 1992-93 and 1997-98 (with emphasis on "community phones"),
would be accomplished by the installation of a high-frequency radio network
(Rurtel) and the establishment of base stations throughout the country. Rather than
attempting to provide each household with a telephone, Telkom installed phones
in all businesses and set up call boxes or card phones within "reasonable access"
of everyone (Strachan 1992). Nevertheless, the R40 million earmarked for com-
munity telephony was a paltry sum when one considers the pressing needs of
South Africa's disadvantaged and Telkom's R2.14 billion capital budget for
1992.39 But the program, supplemented by offerings and subsidized rates from the
cellular companies, has been a success in spreading telephony.

On the other hand, South Africa's businesses, feeling themselves restricted
under a traditional, natural monopoly telecommunications structure, wanted
enhanced and value-added services to be liberalized. Under the Post Office rules,
it was illegal, for example, for an automobile dealer to use the data network of his
or her supplying company to get information, since this constituted transferring
data outside of the SAPT provision or control. The patent economic irrationality
of such rules in an age of rapid information transfer, as well as the pressure
brought by South Africa's National Telematics User Group (NTUG), prompted
Telkom to allow companies to register a value-added network (VAN) services
company in the early 1990s. Yet these agreements forced a VAN provider to
become a separate company whose network and revenues were audited by
Telkom in order for Telkom to ensure that the VAN was in fact a VAN and not a
second telecommunications operator in disguise. The difficulties and impropri-
eties posed by Telkom acting as regulator of competitors on the edge of its
monopoly prompted an outcry among VAN providers, and in the early 1990s the
VAN license recommendations again came up for negotiation (Davies 1993).

Telkom's actions surrounding the VANs issue, if blunt and heavy-handed, did,
however, reflect a legitimate concern. If and when value-added services are liberal-
ized, Telkom must rebalance its general tariffs in order to compete. In 1993, tele-
phone traffic accounted for over 92 percent of South Africa's telecommunications
income, and that traffic was growing at about 7.5 percent per year (although, with
the recession of the early 1990s, telephone traffic actually declined 1.5 percent in
the twelve months prior to April 1993 [Telkom 1993, p. 3]). However, it is in
leased circuits and enhanced services that the growth potential for South Africa's
telecommunications sector really lies. Leased circuit growth for 1991-92 topped
the previous year by over 20 percent (Department of Posts and Telecommunica-



South African Telecommunications: History and Prospects 229

tions 1992b, p. 11; International Telecommunications Union 1992, p. 353). And it
was precisely in these areas that Telkom faced potential competitors. Value-added
voice and data services that allow operators to employ lines leased from Telkom
for third-party traffic were a contested area in the early 1990s and represented a
potential threat to Telkom. Large users want the freedom to carry third-party traffic
and supply all services (including internal voice traffic) in an economically central-
ized way. Telkom, essentially acknowledging this as inevitable, wanted time to
establish fair competition in value-added services and create a "level playing
field." This could not mean anything other than moving toward cost-based pricing
in all areas of service (see Knott-Craig and Hanekom 1990; National Telematic
User Group 1991). Such a move, however, pointed to a fundamental tension
between the need to rebalance tariffs so as to liberalize VAN services for business
and the pressing need to expand the network for basic service.

In addition, because of the immense amount of data traffic they pass every day,
South Africa's large users (banks in particular) were leery of total dependence on
the Telkom network and thus keen to have a redundant network (or networks)
available. Waiting in the wings were two and perhaps three organizations that
already had the capacity to provide alternative networks. Eskom, the electricity
supply monopoly, and Transtel, the now for-profit subsidiary of the commercial-
ized transportation monopoly Transnet (formerly South African Railways and Har-
bours), each have large internal networks that could be made available to third par-
ties on a point-to-point basis. Eskom operates a sophisticated microwave network
and powerline carriers. Eskom and Transtel could also act as contractors for build-
ing new capacity to order, connecting their clients' private networks.40 The South
African Broadcast Corporation's signal distribution division could also, in theory,
evolve into a carrier of point-to-point third-party traffic. Telkom's most likely
potential competitor is Transtel, which in 1993 already operated a nationwide high-
capacity digital microwave network consisting of several 34-megabit systems, a
trunked radio network, and a 140-megabit fiber-optic network in the PWV and
Natal (Transtel n.d.). Because South Africa's main roads and town arterials follow
rail lines, Transtel's radio network extends to geographic areas not covered by the
Telkom network. In addition, Transnet's connection to the PanAmSat would reduce
the difficulty of reaching remote rural areas. In capacity, Transtel's network is
hardly a rival to Telkom's. However, now that it has been transformed from a state
enterprise into a commercialized business, Transtel is looking to maximize the uti-
lization of its facilities in profit-making activities.41

Finally, due to competition from international discount carriers, in the 1990s
Telkom was under pressure to offer international telephone connections at U.S.
carriers' rates. Several international resellers, including Diners Club, IDT, and
Word-Phone, began operations in South Africa in the early 1990s, and Telkom
responded by cutting its own international rates ("Networking Pays Off' 1993).
The reduction of rates by approximately 30 percent threatened to erode Telkom's
earnings in overseas long distance, further undermining its ability to cross-subsi-
dize the expansion of the basic network. An additional threat was the Internet and
its use for telephony. Seizing on this potential, Telkom claimed in 1997 the right
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to be the country's exclusive Internet service provider. However, the regulatory
authority SATRA decided to open the market to other ISPs. Undaunted, Telkom
went to court and won, at least temporarily, on procedural grounds.

On the other hand, SATRA was supportive of Telkom when it outlawed the
call-back operators that function worldwide as arbitageurs.

12.6 Privatization and Current Political Trends

The ANC-led Government of National Unity (GNU) inherited the issues left unre-
solved since the commercialization of the telecommunications industry. First, the
direction of the industry had remained uncertain. Telkom was the monopoly
provider of most telecommunications services, but a liberalized cellular market had
claimed 400,000 subscribers by the end of 1995—10 percent of all the lines
Telkom operated. Potential competitors in the equipment manufacture, cellular, and
service industries demanded greater openness. And despite heightened demands for
"universal access," no consensus emerged about the definition of the term.

Second, Telkom had essentially remained unregulated since its founding. Tariff
setting and labor market policies, for example, had remained unchanged since the
apartheid era. A new regulatory body was needed to create a framework for the
growing competitiveness of the market, to determine its limits, if any, and to chart
the appropriate course for the social and economic goals of the GNU.

Third, the role of Telkom itself needed to be clarified. The "commercialization"
of Telkom was no more than a partial step taken as a political compromise. Issues
such as its future ownership, its financing, and its obligations toward its work-
force, consumers, and society remained unresolved. With its poor service record
and inadequate investment in network expansion, Telkom was an unsuccessful
agent of the government's goals. At the same time, its precarious financial position
and inefficient operations rendered it a poor prospect for success in a competitive
business environment. The Cooper's & Lybrand report framed the issue as, essen-
tially, a choice between social responsibility and fiscal responsibility; the govern-
ment could either expand its network rapidly to provide service to disadvantaged
people, at a high cost, or proceed less aggressively, improve the financial perfor-
mance of Telkom, and slowly establish a viable competitive environment.

Responding to political pressure from business, consumer groups, and labor,
the ANC would attempt to pursue both objectives. Three events consequent to the
1994 elections began to move telecommunications policy in this direction. The
long-delayed establishment of a National Telecommunications Forum (NTF)
finally engaged government, business, labor, and civic organizations in the con-
sultative processes that stakeholders in other sectors had established years earlier.
A broad, Keynesian-inspired development plan for postapartheid South Africa
(the Reconstruction and Development Programme or RDP) set goals for telecom-
munications development, including a specific goal that telephones be provided to
all existing schools and health clinics within two years. And the new (ANC) min-
ister for Posts, Telecommunications and Broadcasting, Dr. Z. Pallo Jordan, put in
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motion a Green Paper/White Paper process to develop telecommunications policy.
This process, which would take place outside the old regime-identified Depart-
ment of Posts and Telecommunications, tied the politics of telecommunications
reform to the more open, consultative forums and mechanisms of which the NTF
was the guiding spirit.

12.6.1 The Consultative Process

The Green Paper was published in July 1995 in several languages and put on the
World Wide Web (Department of Posts, Telecommunications and Broadcasting
1995a). By October, when the period for submissions closed, 131 submissions
had been made, amounting to over 4,000 pages of commentary. There were many
points of consensus, including the need to expand the sector through new sources
of investment; the need for operators, service providers, and equipment manufac-
turers to commit to retraining and redeployment of staff; the idea that universal
access is a reasonable movement on the way to the goal of universal service; and
the need for an independent regulator to supervise the system. On the major ques-
tions of market structure and ownership, there was a wide range of opinion, from
the maintenance of state control to full competition and privatization. While most
of the value-added network players, some important users, and potential competi-
tors to Telkom (both South African and international) stressed that full-scale liber-
alization and the privatization of Telkom had to occur very soon, the labor unions
and an important black business group (the Foundation for African Business and
Consumer Services) held out strongly for minimal change and continued state
control and ownership of Telkom. Telkom itself proposed a fairly long period of
exclusive concession to enable it to mobilize capital and its large workforce in
order to extend the network to the disadvantaged and rebalance tariffs to prepare
for competition. It also advocated that it be permitted to take on strategic equity
partners. The Department of Posts and Telecommunications submitted a proposal
not dissimilar to Telkom's but with a much shorter period of exclusivity and a
stronger endorsement of competition.

The NTF, which met in November 1995 as the National Colloquium on
Telecommunications Policy, seemed unable to take a strong, coherent stand
(Department of Posts, Telecommunications and Broadcasting 1995b). The collo-
quium's hoped-for "sufficient consensus" always meant that the key players—
Telkom (which was owned by the government) and organized labor (which was
allied with the government)—had to arrive at some accommodation for policy to
move forward. Hence, notwithstanding the broad range of responses to the Green
Paper that urged liberalization, the effective compromise had to include at least
some period of exclusivity for Telkom in the public-switched voice and data net-
works. How much time Telkom would have exclusive reign, and when the net-
work would open up in which market segments (and how such a process could be
properly managed) were the key market structure questions. How Telkom would
access sufficient capital to roll out the network while becoming more efficient in
preparation for competition was the other key question.
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The colloquium did and didn't arrive at sufficient consensus. A strong majority
agreed that Telkom should have the primary role in universal service provision and
that there would be no competition with Telkom during a three- to five-year period
of exclusivity. The telecommunications infrastructure of other parastatals should be
complementary, made available to Telkom under commercial conditions. There-
after, the sector must be guided toward competition. The same majority backed
Telkom's taking on strategic equity partners and/or private equity participation.

Labor continued to oppose the equity sale, supporting full state ownership and
complete monopoly for Telkom indefinitely. These were "mandated" positions,
laid out in the Green Paper submissions of POTWA and NUMSA, and could not
be changed without further consultation. This development threatened to stymie
further movement in the colloquium. The solution was to kick the problem
upstairs. The question of market structure was referred to an Eminent Persons
Group, a group of five "wise persons" to be nominated by the Colloquium Ple-
nary to the Minister, whose main task, to oversee the Technical Task Team,
embodied the letter and spirit of the colloquium in the writing of the White Paper.
The ownership question, and whether Telkom could take on private equity, was
determined to be a general government policy issue with ramifications across
other state assets and was referred to Minister Jordan (Department of Posts,
Telecommunications and Broadcasting 1995c). The specific question of Telkom's
ownership was now recognized as just one part of a much larger debate taking
place under the auspices of the Ministry for Public Enterprises on whether and
how to restructure state-owned assets.

Labor's concerns were, and are, not trivial. Parastatal reform does pose dangers.
Among these is the retrenchment of labor, and in a country with over 40 percent
unemployment this is no small matter. Labor also harbors concerns that its collec-
tive bargaining position would be weakened consequent to any privatization. In
addition, there is always the danger that a privatized monopoly, given new free-
doms and having to pay dividends to shareholders, will stray from its supposed
developmental mission. As an influential COSATU-associated report argued, pri-
vatization may bring greater commercial efficiency, but it is typically at the price of
service delivery and developmental priorities. Because capital always attempts to
maximize return on its investment, Telkom's private partner would surely push
hard to increase tariffs, thus pricing the service beyond the ability of the disadvan-
taged to pay. Examining the privatizations in Eastern Europe, the report charged
that schemes aimed at transferring ownership of state-owned corporations to disad-
vantaged communities have the consequence of leaving decision-making power
with parastatal managers, investment funds, and stock brokers. Such schemes
reduce state influence and enhance management's control. Similar criticisms were
aired in the main publication of the South African Communist Party.

Notwithstanding the dangers of reform, not reforming poses even greater dan-
gers. This was the understanding of at least some of the colloquium stakeholders
who sided with the majority position. The abuses of monopoly providers in general,
and Telkom in particular, were well understood. But politically motivated tariff
schedules, poor service, and excessive labor costs were only part of the problem.
The monopoly carrier was simply not equipped to supply the needs of consumers in
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an era of rapid technologicaHnnovauon. At the time that the cellular market was lib-
eralized, for example, Telkom provided service in a limited geographic area to
13,000 subscribers. Eighteen months later, 400,000 subscribers to the MTN and
Vodacom networks could use cell phones in all but the most remote regions.

12.6.1.1 The Government Plan: The Reconstruction
and Development Programme

The Reconstruction and Development Programme (RDP) dovetailed with develop-
ments that had been taking place on another front. It obliged Telkom to provide
connections to schools and clinics—an obligation deceptively larger than it
appears. Given Telkom's financial difficulties, the company forecast that it would
need to borrow R6 billion over the next five years to fund its RDP obligations. The
company put out a request for proposal (RFP) in June 1995 to provide 1 million
lines in various rural areas where telephone density was below 5 percent. The gov-
ernment planned to work with two or more private partners, possibly chosen from
the orginal equipment licensees. The government insisted on full ownership for
Telkom, effectively precluding project financing schemes such as build-operate-
transfer. Even so, the tender document stated that provision of the required infra-
structure was to have no material effect on Telkom's debt/equity ratio.

Telkom learned some important things with the million-line RFP. First, it
learned that the arrangement could not be done without some kind of equity trans-
fer. The notion that it could gain an operating partner without this altering the
company's debt/equity ratio was fantasy. Second, Telkom learned that an RFP on
this scale brought much better prices than it saw previously—on the order of 30 to
40 percent lower. With these two lessons in tow, Telkom opened up the process to
a much bigger affair. In November 1995, Telkom unveiled a broad expansion
plan—which it called Vision 2000—of which the million-line tender was just a
part. Scheduled over the next five years, the plan aimed at increasing the network
by 75 percent with the addition of 2 million lines in rural and urban underserved
areas and 1 million lines in areas that already have well-developed telecommuni-
cations infrastructure. Another 1.2 million lines would replace obsolete lines, aim-
ing to complete the digitization of the network.

Telkom's normal rate of installation in the early nineties has been less than
200,000 new lines per year. The expansion of the network between 1994 and 1995
was at a rate of less than 5 percent. For the elections it was able to double that
rate. (Telkom also services 800,000 transfers or disconnects per year—a very high
figure.) Because some of the Vision 2000 rollout projects would be "turnkey"
(that is, successful bidders would be responsible for end-to-end operation), partic-
ularly in areas where telecommunications expansion would be breaking new
ground, Telkom's expectation is that it could install as many as 800,000 lines per
year. This would amount to approximately a 15 percent rollout per year for five
years. By way of comparison, network rollout in Mexico was contracted at a min-
imum of 12 percent per year, a target that was met and even slightly exceeded.
Telkom's performance proved impressive. Between 1994 and 1997 the company
added four million lines—an enormous increase—and cellular telephony reached
one million subscribers in three years.
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The financial terms of Telkom's Vision 2000 are sketchy and somewhat specula-
tive. Telkom itself announced the cost—at today's prices and without provision for
price escalation, costs of financing, and so on—at something in excess of R16 bil-
lion. This is probably too low. It means that the average cost per line would be less
than R4,000, a figure never before seen in the South African context. The Depart-
ment of Posts and Telecommunications estimated, conservatively, that the Vision
2000 project would cost R20 billion, and the department averaged every service to
the lowest figure (Department of Posts and Telecommunications 1995). However,
potential equipment suppliers confirmed that the R16 billion was a reasonable fig-
ure, in large part because of the deployment of cheaper radio-based technologies in
local loops. More recent Telkom estimates put the figure at R30 billion.

Regardless as to the most accurate number, this is a very large amount of capi-
tal to be raised and deployed in a very short period of time. Where will the capital
come from? Telkom's current capital investment of about R2.4 billion per year,
generated from internal funds, expands the network at a rate of less than 200,000
lines per year. If the big rollout requires an average of 800,000 lines per year, it is
reasonable to assume from these numbers (admittedly on a simplified basis) that
nearly three-quarters of the new lines will have to be financed by new capital.

12.6.1.2 The Government Plan: The White Paper

Though Telkom's plans seemed optimistic, they were generally in line with the
broad terms of the consensus reached at the colloquium, and this consonance
entered into the first draft of the White Paper. The White Paper articulated a mar-
ket structure scenario that gave Telkom essential exclusivity for five years, after
which parts of the network would be opened up to phased entry and competition.

The specific timetable includes the following:

• In year one, fully deregulating the equipment market and ensuring that
cross-subsidies flow only to noncompetitive activities (e.g., from business
subscribers to low-income subscribers).

• In year three, issuing a third cellular license if appropriate.
• In year four, rebalancing Telkom's tariffs to remove cross-subsidies; allow-

ing resale of excess capacity by private network carriers through intercon-
nection with Telkom's network. All competitors would contribute to a Uni-
versal Service Fund that would be used to fund network expansion.

• In year six, allowing development of local loop service by local providers in
cooperation with Telkom; liberalizing the long distance market; and allow-
ing "metropolitan area networks," or networks of private networks provid-
ing service to major cities.

• In year seven, licensing a second network provider and liberalizing the
international call market.

The White Paper market structure scenario reflects the particularities of the South
African situation and is at the same time reasonably parallel to reforms undertaken
in other countries. It gives the public telecommunications operator a period of time
to expand even as it facilitates the growth of value-added and private-network
entrants, and it phases in regulated competition. In this respect the plan commits the
system toward a massive network rollout while also permitting the development of
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sophisticated value-added services through the phased regulation of competition—
first at the margins, then at the core of the infrastructure. And the massive expansion
of the network may alleviate the problem of potential labor retrenchments, inas-
much as network expansion will require considerable manpower. In the end, after
considerable struggle, the decision was to limit the Telkom monopoly to five years
(six if the terms of the license were closely met), until 2002 or 2003.

However, the plausibility of this policy is contingent upon two crucial things.
First, the government must establish a competent regulatory authority very
quickly, for the regulator will be expected to oversee many complicated processes
and resolve a great number of technically intricate disputes. Guiding a sector into
a competitive market structure is no easy task. Regulatory disputes are very likely
to be dominated by Telkom, particularly at the beginning, inasmuch as it pos-
sesses most of the key information. The regulator will have the difficult task of
monitoring Telkom's activities to distinguish between actions that facilitate the
central goals of the sector in terms of reconstruction and development, and actions
whose effect will position Telkom so powerfully as to undermine eventual com-
petitors. The White Paper proposed the creation of a Universal Service Agency
alongside the regulator to ensure that universal service remains a central focus. It
also may be advisable to write as many obligations and understandings into
Telkom's license as possible, particularly because it will take time to build capac-
ity in the regulator. Performance and regulatory contracts have worked in some
countries, Mexico being perhaps the best example. These would provide needed
initial stability for the new market structure and at the same time afford the regu-
latory body time to build up its capacities. The regulatory agency created was the
South African Telecommunications Regulatory Authority.

Second, assuming conservatively that Vision 2000 costs R16 billion, Telkom
will need another R12 billion, or R2.4 billion per year, for the plan to work.
Telkom cannot effectively expand considering its present financial state. It is the
most highly "geared" (net debt as a percentage of shareholders' funds) of any
telecommunications company in the world. Its capital expenditure is below other
comparably situated national telecommunications operators, and this is reflected
in the low rates of network growth. Without new capital, Telkom cannot expand
the network in anything approaching the rapidity envisioned by the White
Paper—a speed both expected by the South African majority and necessary if
Telkom is to meet the challenge of competition from international operators.

12.6.2 Financing Reform

There may be several ways to infuse capital into a debt-burdened Telkom. Gov-
ernment funding is not an option at this time given the severe budget constraints
facing the Government of National Unity. General sale of equity on the Johan-
nesburg Stock Exchange is a possible option, but such a gambit risks replaying
the consequences of the previous government's strategy because it would tend to
concentrate ownership in the white elite. A giveaway of shares to favored, previ-
ously disadvantaged constituencies would increase social equity, but it would not
raise capital for Telkom. Although the million-line tender has prohibited this
option, build-operate-transfer (EOT) arrangements, which grant large, usually
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international contractors an exclusive right to a project's revenues under a time-
bound concession agreement with the government, have worked in other coun-
tries, including, apparently, South Africa in the case of Water Sanitation Services
South Africa's arrangement with the French company Lyonnaise des Eaux. How-
ever, governments are not always able to manage the impact of levies or tariffs
on the public.

In 1996, the government enlisted an investment bank, Goldman Sachs, to help it
find a strategic equity partner SEP. Such a partner was considered the most propi-
tious way to facilitate an infusion of capital into Telkom. Not only would this raise
capital quickly, but the participation of an international telecommunications opera-
tor would likely bring much-needed management and technological capabilities as
well. The book value of Telkom's investments, including buildings and so on, is
only about R15 billion, but the parastatal's potential market value is estimated
between R31 and R35 billion. Telkom's Chairman of the Board Digang Moseneke
was quoted in the press as looking for a strategic equity partner of between 20 to
30 percent. If Telkom's market value is, for purposes of argument, R30 billion, an
SEP would represent a direct infusion of capital between R6 and R9 billion.
Telkom would probably also borrow new money on the local and international cap-
ital markets, hoping to leverage the SEP's contribution toward a favorable interest
rate. Even so, it seems that even with the SEP, Telkom will have difficulty funding
its obligations under the RDP and Vision 2000 and becoming a viable competitor
within five years. In 1997, the privatization process led to its cautious next step.
Thirty percent of Telkom SA was sold to a private foreign consortium of a Western
company (SBC, then the largest of the American Bell companies) and a non-West-
ern firm (Telkom Malaysia). Soon, Telkom further integrated itself into the global
framework of private telecom carriers by joining, in 1998, the AT&T-led global
alliance World Partners. But its main focus was the development of the domestic
network. Under its license, Telkom was required to install 2.8 million lines;
120,000 pay phones; 24,000 lines for schools and hospitals; and Internet access to
2,000 institutions serving the historically disadvantaged population. Furthermore,
Telkom had to spend almost a half billion U.S. dollars on staff training, mostly for
nonwhites, and hire at least one third of its manager from such population groups.
All this was going to cost over $ 10 million, on top of the purchase price of $ 1.2 bil-
lion to SBC and Malaysia Telekom for their 30 percent of equity. To accomplish
this goal, SBC brought in one of its managers, R. Geschwind, or the new chief
executive of Telkom.

12.7 The Future

Continued sectoral reform requires the government and organized labor to come
to a reasonable and rapid settlement of the political problem on the restructuring
of state assets, a debate that pits the principal coalition partners of the ANC and
COSATU against each other. The White Paper itself specifically leaves the ques-
tion of ownership to future discussions, although by the end of 1995, the govern-
ment had begun discussions with several international firms. In January 1996,
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COSATU announced its intention to hold a general strike in response to the
impending partial privatization. Fearing the economic and political consequences,
the government agreed to delay the sale of equity during talks that resulted in the
National Framework Agreement. This agreement permitted labor a voice in the
restructuring process and some degree of control in any layoffs that would result.
In exchange, COSATU dropped its unconditional opposition to privatization,
though it continued to voice its preference for state control of its parastatals.

The telecommunications reform process was thrown into uncertainty due to the
dismissal of Minister Pallo Jordan from the cabinet, effective April 4, 1996. The
cabinet reshuffle also dismantled the RDP, distributing its functions to line min-
istries. Jay Naidoo, head of the RDP, was given Jordan's Posts, Telecommunica-
tions and Broadcasting portfolio. Speculation on Jordan's dismissal rested not on
job performance so much as his maverick style and the fact that he had crossed
President Mandela on several occasions.

Potential investors were initially alarmed at the elevation of the former labor
leader and opponent of liberalization to a position responsible for the future of the
telecommunications industry. Naidoo issued several statements proclaiming his
commitment to the reform process, and analysts began to speculate that he might
actually command a better bargaining postion from his former colleagues than the
intellectual and apparently aloof Jordan. Draft legislation issued in May 1996 sug-
gested that Naidoo would continue in the spirit of the NTF and the White Paper.
The bill further delineated distinctions between policy, regulation, and operations
by creating a regulator (the South African Telecommunications Regulatory
Authority, or SATRA) and the Universal Service Agency and consolidating policy
authority under the renamed Department of Communications.

SATRA exhibited independence from the government and from the major com-
pany, Telkom. Eventually SATRA will absorb the national regulatory body for the
broadcasting industry, the IBA (Independent Broadcasting Authority). This move
was designed to better reflect the convergence of data communications and broad-
casting technologies that is occurring within the telecommunications industry. For
example, folding SATRA and the IBA into one body, broadcasters who want to
apply for a license to offer data services and Internet service providers who want
to apply for a license to offer video via the Internet will not have to approach two
separate regulatory bodies.

12.8 Conclusion

The Telkom debate is only a part of a greater debate over the future of the large
number of state-owned enterprises in South Africa. At stake for the labor move-
ment is not only lost jobs but also its long-term ability to control, through its tradi-
tional alliance with the ANC, large portions of South African industry. Private
ownership of assets means a loss of political clout and collective bargaining
strength. Investors, however, demand control in order to initiate cost-cutting mea-
sures and improve efficiency. As a financial investment, Telkom is a weak candi-
date (its projected rate of return is lower even than short-term interest rates), and its
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appeal lies in its promise of future access to the country and the rest of Africa as
the market grows. To take advantage of these potential opportunities, multination-
als consider some degree of strategic control to be crucial; none wishes to share
control with both government and labor.

The ANC-led government, therefore, must satisfy the demands of two seem-
ingly incompatible forces: organized labor, which has the power to bring the
economy to a standstill; and the international investment community, without
which none of the RDP goals for telecommunications, a viable competitive indus-
try, or the continued financial health of Telkom would be possible. Policy makers
continue to seek solutions and pursue agreements with labor and business, but in
the meantime progress must be made on the promise to bring telecommunications
to the disadvantaged by the year 2000. Given South Africa's moral stature and
economic power, all of Africa is watching.

Notes

1. At an exchange rate average of 3.016 Rand per U.S. dollar in 1991, South Africa's
GDP translated to U.S.S107.46 billion (Economist Intelligence Unit 1992, p. 3).

2. Constitutional changes in 1984 established a tricameral Parliament: a House of
Assembly for whites, a House of Representatives for Coloreds, and a House of Delegates
for Indians. The African majority remained excluded. A move from the former all-white,
prime ministerial "Westminster" system to a strong presidency was designed to co-opt any
genuine participation by Colored and Indian representatives. Among other features, a fixed
4:2:1 numerical ratio of white, Colored, and Indian representation in Parliament ensured
white hegemony (Schrire 1991, pp. 59-69).

3. The Development Bank of Southern Africa estimated in 1989 that there were about 7
million people living in informal dwellings (reported in The Star 1989).

4. It should be noted that the processes of dismantling apartheid and exploring power-
sharing options were begun under de Klerk's predecessor, P. W. Botha. Moreover, there is
evidence that extensive deliberations on the end of white rule were held within the
Broederbond, that secret Afrikaner fraternity, as early as 1986 (Keller 1992). The Broeder-
bond, which began as a small Afrikaner cultural club in 1918 and grew into a formidable
elite organization that sought to unite and mobilize Afrikaners against British economic
power, was the closest thing to a "ruling class" one could find (see O'Meara 1983).

5. "State business enterprises" (in official government reports sometimes also referred
to as "public authorities") can be considered the South African version of the more generic
"state-owned enterprise," or SOE. In South Africa, "state business enterprises" were dis-
tinct from "public corporations." While both were public, as opposed to private, enter-
prises, public corporations were established by special legislation (hence were not char-
tered under the South African Companies Act) and were granted more autonomy than were
state business enterprises. State business enterprises were run through ministries whereas
public corporations were not. Although the SAPT was a state business enterprise, the Elec-
tricity Supply Commission (Eskom), in contrast, was a public corporation. The generic
term that describes these publicly owned, utility-type enterprises, be they public corpora-
tions or state business enterprises, is "parastatals."

6. The lines in service per employee rose to about 58 in 1993 (Telkom 1993).
7. The policy of reserving certain skilled and semiskilled jobs for whites was partially

ended in 1979. With the exception of the mining industry, the remaining categories were
abolished in 1983 (Schrire 1991, p. 73). However, according to one source, there was still a
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fair amount of salary disparity.by race in the SAPT as late as the late 1980s, particularly in
the lower salary grades ("Posts, and Telecommunications" 1986, pp. 52-53).

8. The South African economy is characterized by extraordinarily concentrated owner-
ship, organized into a small number of vast conglomerates. Until recently, when the San-
lam Group announced it would break up its industrial centerpiece, Gencor, just four colos-
sal corporate groups controlled more than 80 percent of the value of all the stocks listed on
the Johannesburg Stock Exchange. This concentration of economic power in English or
Afrikaner conglomerates was another way in which white power historically manifested
itself in South Africa—a kind of white cartel ("Gencor to Proceed with Unbundling" 1993;
Keller 1993). In 1993, Gencor announced it would unbundle R6.9 billion of its R21 billion
net asset value ("Gencor Stops Short of Total Unbundling" 1993).

9. The exception was the supply of underground copper wire cables, which was a com-
petitive business. The SAPT purchased this cable on an approved list-tender basis ("Posts
and Telecommunications" 1987, p. 21).

10. Moreover, according to one high-level Telkom manager (in a personal communica-
tion with the author in November 1991), local content may have been calculated fraudu-
lently—at least in the case of one of the key suppliers. The designated company got sub-
sidiaries to buy imported equipment, then turned around and showed this equipment as
locally produced. This, of course, artificially boosted the percentage of local content. The
company's high profits meant equivalent losses for the SAPT.

11. The costs of any innovation or product development carried out by companies for the
SAPT were paid for by the SAIT as a separate item with an allowance for profit. Thus the
companies bore no risk in the event of such innovation or development proving to be
abortive. This feature of the agreements was intended to encourage innovation and product
development. But because the decision whether to proceed with developing a new product
was in effect removed from the contractor and placed with the SAPT, it may have actually
reduced incentives for product development.

12. The growth in exports can be attributed to the following factors: (1) Telkom orders
are down, pushing suppliers to become more export oriented; (2) Telkor won an important
contract to supply pay phones to Hungary; (3) with the reunification of Germany, the
underutilized Siemens South Africa factory could be used to service this new market; and
(4) Alcatel, seeing Altech as its springboard into Africa, has taken a larger stake of Altech
and pushed it to look to neighboring African markets.

13. Data on telephone penetration by race are now difficult to obtain. Telkom claims that
it no longer compiles data on penetration according to race—that this kind of racial orienta-
tion is no longer acceptable in the "new South Africa." The 1989 data on penetration cited
here come from Coopers & Lybrand (1992, p. 8). The following table provides a more
detailed picture of penetration, showing telephone density per 100 residences by population
group between 1978 and 1987.

Number of Telephones per 100 Residences

1978
1982
1987

Whites

71.5
83.3
83.9

Asians

36.1
61.5
72.2

Coloreds

19.3
46.2
53.2

Blacks

Metropolitan

3.3
24.0
38.0

Rural

1.8
8.3

13.7

Source: De Villiers 1989, concise version, p. 3.
Note: Because density is measured by household, there is a built-in skew, inasmuch as household
size varies by race—blacks have the largest, followed by Colored, Indian, and white, in that order.
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14. As the Coopers & Lybrand report notes, while the white and black communities
show levels of telephone penetration that are broadly consistent with the observed relation-
ship between telephone penetration and per capita income, there are a number of countries
that have similar per capita incomes to the black community in the Republic of South
Africa but much higher telephone penetration. The Coopers & Lybrand report suggests that
there is considerable suppressed demand in the black population (1992, p. 9).

15. Apartheid's legacy to infrastructure development can be seen in the fact that, while
telephone service was virtually unavailable to rural Africans, it was extended to white
farmers—and on a highly subsidized basis. Because of the historic economic and political
power of the white farming community, the average white farmer had access to health, edu-
cation, electricity, transport networks, and a telephone as a result of a commitment from the
state to provide whites with such services through public-sector provision. According to
one 1991 account, if tariffs for telephone service to the farming community were to be
levied on a cost-related basis, the basic rental would increase from R24 to R114 per month.'
This compares to the calculation of an average monthly cost-related rental of R51.80
(Preiss 1991). Lest this read as a blanket statement, it should be acknowledged that some
areas of black urban settlement, such as Soweto, have considerable infrastructure in place.

16. Interestingly, though, in the end the legislation was opposed only by POTWA, the
black Postal and Telecommunications Workers Association, and the Conservative Party
(which is well to the political right of the National Party). The union had opposed the origi-
nal proposal to privatize the SAPT. It opposed the Post Office Amendment legislation
because it felt it had not been properly consulted and held serious concerns over likely
retrenchments and the commitment to universal service. The Conservative Party (CP), in
some contrast, opposed commercialization because it believed this would jeopardize the
provision of cheap communication services to its rural Afrikaner constituency. The CP also
believed that commercialization would enhance the recent trend of government disman-
tling of the job reservation system, a system the CP heartily supported (Republic of South
Africa 1991a, 1991b).

17. It should be noted, however, that notwithstanding its parliamentary form of govern-
ment, South Africa is a state characterized by a strong executive. The state president and
his ministers hold the bulk of political power. Hence vague legislation may have the conse-
quence of giving the minister of Transport and Communications great discretionary author-
ity to set basic policy.

18. In 1993, the minister of Transport and Communications administered both the policy
and shareholding portfolios because the minister of Minerals and Energy Affairs and Public
Enterprises, Dawie de Villiers, was too busy with his normal duties and his role as a chief
negotiator in constitutional talks (Webb 1993).

19. The understanding of "representation," however, must be appreciated. Pretorius did
not even like the word, because it carried with it the implication that commissioners would
be representative of political parties. On the contrary, he warned, commissioners should be
removed from politics. They should be "wise men" (sic)—not necessarily experts, but with
access to experts on the agency staff. To ensure independence, commissioners would be
appointed by the state president and could be dismissed only by Parliament, essentially
only for cause. This model is similar to the protection of judges. There would be no public
vetting upon appointment, due to the "political circus" this process encourages. The com-
mission would have large powers to determine policy, though aggrieved parties could
appeal decisions to court. Present grounds for judicial review are limited in South Africa,
but Pretorius predicted that the South African Law Commission would liberalize and
broaden the grounds of review to consider the "reasonableness" of agency decisions (Preto-
rius 1992).
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20. And there is some evidence that the members of the progressive alliance in the
Codesa Working Group had little understanding of the technical and economic issues
involved in telecommunications or how broadcasting and telecommunications interact.
This point was made by Michael Markowitz of the Film and Allied Workers Organization,
which had been commissioned to comment on the government's communications regula-
tion proposals for the ANC. Markowitz made this claim at a communications workshop
sponsored by POTWA in Johannesburg, July 10, 1992. He voiced the opinion that with
regard to telecommunications, the breakdown in Codesa talks may have been a blessing in
disguise. In his estimation, the progressive alliance ran a serious risk of agreeing to things
it did not understand fully and might well regret later. As for the actual content of the gov-
ernment's first proposals on the regulatory body at Codesa, Markowitz claims that 60 to 70
percent dealt with the problem of pensions (POTWA Communications Workshop 1992).

21. Codesa collapsed amid demands by the National Parry alliance for very high majori-
ties to pass legislation in the new government—interpreted by the ANC alliance as embed-
ding a white veto. The second reason for the ANC-SACP-COSATU's suspension of its par-
ticipation revolved around the intensity of township violence, which the progressive
alliance attributed in part to the police and defense forces.

22. As more than one source explained, the ANC and POTWA were happy to meet with
various players on a one-on-one basis, but they rarely attended the general meetings. The
ANC alliance wanted forums to be seen as its initiative. Moreover, the ANC consistently
refused to participate in a meeting or forum organized by the government or Telkom. This
position has long been held by the ANC's chief player in the telecommunications debate,
Information Systems head Andile Ngcaba (Ngcaba 1992, 1993a). Telkom participated in
the forum, but rarely sent representatives with real managerial weight. Other participating
parties had doubts about the propriety of BMI's sponsorship of the forum, citing potential
conflicts of interest due to its business interests. This atmosphere of suspicion likely was an
additional factor in undermining the success of the forum.

23. The evolution of the Policy Unit is revealing. During the period of the government's
overt championing of privatization, it created a new ministry, the Ministry of Administra-
tion and Privatisation. Reflecting the political sensitivity of the idea of privatization follow-
ing the February 1990 legalization of the ANC, the ministry's name was changed to the
Ministry of Administration and Economic Coordination in March 1990. The privatization
option was not dropped in toto, just made less visible. It was then embodied in a privatiza-
tion policy unit of the ministry. A few additional ministerial changes later, a far less public
Office of Privatisation operated under the auspices of the Ministry for Minerals and Energy
Affairs and Public Enterprises. Thereafter the office's name was adjusted once again, to the
Policy Unit on Public Enterprises (see Republic of South Africa, Debates of Parliament
(Hansard), various years).

24. Projections on the number of cellular subscribers vary. Coopers & Lybrand estimates
160,000 to 220,000 subscribers by the year 2002; M-Net Communications Technologies
chief executive Ian Wilkinson calculates a potential base of 300,000 to 500,000 sub-
scribers; Vodacom managing director Allan Knott-Craig projects a potential cellular market
size of 1 million subscribers over the next five years ("Dial-a-Profit" 1993, p. 15). Another
figure that has been floated in the press is that 70 percent of South Africa's population will
have access to cellular phones within five years. Because worldwide industry figures show
more than 70 percent of all cellular calls pass through the national carrier's network,
Telkom's revenues would not suffer. Vodacom and MTN say that the cellular industry
could create some 70,000 jobs indirectly and 4,500 directly within their companies ("Cellu-
lar Phones" 1993, pp. 10-12).

25. Whether this observation was a comment on Welgemoed's racial politics or rather a
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comment on his sense of his duly constituted authority as minister of Transport and Com-
munications is hard to say. But Postmaster General Oosthuizen clearly evinced at least the
latter in an interview. He bristled when I suggested that the Negotiating Forum at Kempton
Park was now in effect the interim government and that making consequential decisions for
the telecommunications sector outside the evolving constitutional framework may not be a
good idea (Oosthuizen 1993).

26. The Congress of South African Trade Unions claims that because the cellular tenders
are being considered on their own, outside a strategy for associated economic or industrial
development, they represent only the expression of an abstract hope that privatization will
provide for universal service. The tender document's requirement for views on how appli-
cants will provide service for disadvantaged communities thus is not a strategy but an after-
thought (Fanaroff 1993b; Naidoo 1993).

27. Composition of the cellular ventures is as follows.

• Vodacom: Telkom (50 percent), Vodafone (35 percent), Rembrandt (15 percent).
• MTN: M-Net (30 percent), Cable & Wireless (30 percent), Naftel (30 percent),

Transtel (10 percent).
• Cellstar: Grintek (Anglovaal) (51 percent), Telecom Finland (11 percent), Finnfund

(11 percent), black business (unallocated) (27 percent).
• Reunert: Barlow Rand (34 percent), Deutsche Bundespost Telekom (34 percent),

black business (unallocated) (32 percent).

28. Temple, a strong advocate of an open tender system on all telecommunications
equipment, told me that Telkom asked Ericsson about its cellular base stations, then
showed the figures to Siemens and Altech. The traditional suppliers then undercut Erics-
son's price by 2 percent. But, according to Temple, the Ericsson base station is much larger
and more powerful—so the comparison is apples and oranges. Ericsson is by far the largest
cellular provider worldwide. Temple adduces that notwithstanding the commercialization
of Telkom, the cozy and nontransparent relationship between Telkom and its traditional
suppliers continues.

29. According to Knott-Craig, Vodacom's community service comprises the provision of
at least 22,000 subsidized community phones to more than sixty townships that have
already been identified for this service over the next five years ("Cellular Phones" 1993).

30. Knott-Craig's rejection of the claim that GSM call charges would be too expensive
inadvertently points to another problem. Claiming that calls made from one cellular com-
munity telephone to another could cost less than 20 cents a minute—independent of dis-
tance—Knott-Craig ignored the effect on Telkom's public-switched telephone network
(PSTN). The common riposte is that a successful cellular service would cause telephone
traffic to increase in absolute terms and hence Telkom would benefit from interface
charges. But Knott-Craig made an interesting comment (perhaps a slip) in an interview. He
talked about Vodacom being 50 percent owned by the "government," not by Telkom. And,
good entrepreneur that he is, Knott-Craig looked forward to competing with Telkom,
expressing confidence that Vodacom could be bigger than Telkom in several years (Knott-
Craig 1993b). Two things should be noted. First, interface charges between cellular ser-
vices and the PSTN could undermine visions of a cheap cellular service. Second, in a com-
petitive environment the threat of cellular bypass to the PSTN may be quite real.

31. The effect of cellular on retrenchments at Telkom greatly concerns COSATU. After
all, cellular could in principle take revenues away from Telkom. Also, COSATU is more
concerned than is the ANC about requiring foreign contractors to source some components
within South Africa (Naidoo 1993; "COSATU Calls for Delay in Cellular Telephone
Licenses" 1993). Here some of the fissures in general economic policy between the ANC
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and COSATU are apparent. The ANC's Ngcaba is not convinced that the old Telkom Sup-
ply Agreements shouldn't be scrapped altogether—the protection of a few jobs in South
Africa may not be worth the savings that could be gained from buying cheap foreign-made
equipment. This, Ngcaba averred, required study (Ngcaba 1993a). The ANC's economists
have been more sanguine about basic capitalist macroeconomics, some going so far as to
embrace versions of trickle down theory. In contrast, COSATU was more forthright about
the need to spur manufacturing in South Africa and create domestic employment. Its policy
is captured by its slogan of "growth through redistribution." In return for COSATU's sup-
port at the polls, the ANC has agreed in principle to adopt COSATU's reconstruction and
development program ("ANC to Back COSATU's Reconstruction Plan" 1993).

32. The latter argument is a red herring, however, for several potential investors from the
United States had made noises about an extension to the tender deadline. They were
enjoined from putting forward a bid until sanctions were dropped. Indeed, there was some
speculation in the industry that the ANC pushed hard to stop the tender process because it
wanted a way to reward its foreign backers during the sanctions period (Makhanya 1993).
On the other side, there were rumors that the government pushed ahead with the cellular
tenders because it was under strong pressure from Britain on behalf of Cable & Wireless,
Mobile Telephone Network's British partner.

33. This point raises the question as to whether the conclusions of the De Villiers Report
were warranted. The SAPT was the last of de Villiers's investigations. According to W. J.
Taylor, former deputy postmaster general for telecommunications, after finding real prob-
lems with the electricity and transportation parastatals, de Villiers came to the Post Office
investigation with preconceived notions and, by then, a set agenda. Grossly ignorant of
telecommunications, de Villiers insisted that the SAPT's decision to go digital had been a
mistake and was a gross instance of goldplating. Yet nearly universal expert opinion argues
that digital is more flexible and in the long run cheaper than electromechanical systems
(Taylor 1992).

34. The waiting list reflects actual applications, hence it mainly reflects demand in areas
where there is some infrastructure. The list does not adequately take underdeveloped areas
into account.

35. The press minced no words in attacking Telkom. Typical was this editorial from the
Cape Times. "The telephone service was far from perfect when run by the Post Office,
earning its fair share of complaints from the public. But never did it arouse so enraged and
sustained an outcry as Telkom has within a short time of taking over the service.... If this
is the result of what is laughably called privatisation or commercialisation, then the tele-
phone service should be re-nationalised without delay. Any private company which abused
its clients in this way would quickly go out of business. But Telkom has no competition.
Whatever similarity exists between its monopolistic stranglehold on telephonic communi-
cation and private enterprise is in the imagination only of the government which foisted it
on the public" (Cape Times 1992, p. 8).

36. The uncertainty with regard to this conventional analysis stems from the difficulty of
assessing black practices in the use of telephones. Telkom argued, for instance, that Soweto
telephones do not generate much call traffic or revenue. But according to Alan Paul of BMI
TechKnowledge, many Soweto telephones are routinely and continuously utilized for
receiving calls. The revenue is generated elsewhere, but the Soweto phones—hence, by
implication, black users—generate more call revenue than is ordinarily reported. Paul
quoted a figure of 7 percent underreported (Paul 1992). The general point comports with the
excellent ethnographic/sociological study of the rural-urban link in African telephone use by
Mike Morris and S. E. Stavrou of the University of Natal. Morris and Stavrou argue that the
strong rural-urban link between African family members leads to significant telephone use.
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But because the rural dwellers do not have private telephones, the calls between city and vil-
lage originate from pay phones located in rural areas (Morris and Stavrou 1991, 1990).

37. Until 1993, contrary to most accepted accounting practices, Telkom included the
value of fully depreciated assets in its gross book value.

38. This ratio apparently is dropping. The net debt to equity ratio was down from 1.8 to 1
for 1994.

39. Some knowledgeable observers even suspect that much of the R40 million in actual-
ity went to expand telecommunications facilities to white farmers and tourist-oriented
game parks. Indeed, Telkom's annual report states that the company provided "about 300
community telephone services and purchased infrastructure equipment which will allow
for the provision of another 1000 services in the first half of the 1993/94 financial year"
(Telkom 1993, p. 25). This is hardly an awe-inspiring pace. Notwithstanding Telkom's dif-
ficult financial situation, its slowness in expanding service to the black population is dis-
turbing. Concrete technology and sociological research have been available to Telkom to
put in place a modest "agency" telephone system in townships for several years. The
research of Mike Morris and S. E. Stavrou establishes the workability of authorizing a
township telephone customer to operate an agency telephone out of his or her house. Temsa
constructed a special meter that indicates the real-time cash charges of any call, thereby
making charges transparent to the customer. According to Karl Hartyani of Temsa, Telkom
made no commitment to the agency telephone (Morris and Stavrou 1991; Hartyani 1993).

40. Though the Post Office initially questioned the policy, Eskom and Transnet were per-
mitted to provide their own communications links in a 1993 decision. In the case of
Transnet, the cabinet determined that it was better for the railroads to take care of their own
signaling because of accidents and related possible third-party problems.

41. In addition to the provision of redundant networks for large users, Transtel seeks to
integrate Transnet's transport value chain, bringing Transnet's major clients directly into
the company's information-communication-logistics network. And where it has infrastruc-
ture in place, Transtel would like to provide telephone service to those without. This not
only would provide a public service but would make more efficient use of Transtel's plant
(Webb 1993). Much of Transtel's commercial aggressiveness can be attributed to the fact
that because of the terms of Transnet's commercialization, Transtel must compete with
Telkom for Transnet's business; it cannot compete with Telkom outside of Transnet. Lindo
Carvel Webb claims that Transtel has had a "galvanic" effect on Telkom with regard to
Telkom's service. Telkom now services customers much more quickly because of the com-
petitive pressure from Transtel (Webb 1993).
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13
Namibia's Telecommunications:
The Link to Africa

KLAUS DIERKS

Communications links are the lifelines of Africa. The Republic of Namibia has
developed a strong commitment to optimized communications policies in the
institutional and technical fields in order to secure sustainable developments in the
economic sector.

Namibia still has a structurally heterogeneous, de-integrated economy. It is
characterized by the extraction and export of the country's rich mineral, agricul-
tural, and fishing resources, but there is an impoverished, subsistence economy in
many areas that serves the interests of the "modern-sector" economy. Northern
Namibia, in fact, is a "residual" labor reserve with little cash income or commer-
cialized production, so that it has little effective demand for goods and services,
including telecommunications facilities. This situation is characteristic of an
important aspect of Namibian communications: its imbalance between the "mod-
ern" and the former "homeland" sector. One of the principal objectives of the
Namibian Ministry of Works, Transport, and Communication is to overcome this
situation and develop an optimal and well-balanced communications system.
Such a system will help create a structurally sound and integrated economy and
help balance the "first-world" and the "third-world" Namibias.

At the time of Namibia's independence on March 21, 1990, the country had
approximately 4.00 telecommunications lines per 100 inhabitants, compared with
0.72 for Kenya, 0.55 for Ghana, 1.26 for Zambia, and 0.20 for Ethiopia. Namibia
also had automatic links to more than 150 countries worldwide. This situation
was improved even further after independence, making Namibia one of the lead-
ers in telecommunications in Africa. The progress in the telecommunications
field was reinforced by the bridging of the "two Namibias," the modern-sector
Namibia and the neglected areas, as well as the creation of links between
Namibia and her landlocked neighbors in the east. Namibia's telecommunications
institutional and technical system can serve as an example to other African coun-
tries, thus proving that there is less justification for Afro-pessimism today than
there was in the 1980s.
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13.1 The Past

13.1.1 A Geographic Country Profile

Namibia is a semiarid to arid country with a size of 824,292 square kilometers. It
is located in the southwestern corner of Africa and has a total population of a little
more than 1,500,000 inhabitants (1994), one of the most thinly populated coun-
tries in the world. The country is confined between two deserts, the Kalahari
desert in the east and the Namib desert in the west, with an African savannah
plateau in the middle (1,000 to 2,579 meters high). The capital is Windhoek, with
approximately 150,000 inhabitants and an average altitude of 1,600 meters.

13.1.2 A Brief Overview of Namibia's History

The early period of Namibia's history is characterized by the complete absence of
recorded data. The exploration of the country by Europeans began along the
Atlantic coast as early as 1485, although access to the interior was barred by the
inhospitable Namib desert. The harsh interior of Namibia aroused very little inter-
est until the 1700s. The advent of European adventurers, explorers, and traders
from the mid-eighteenth century onward, who entered from South Africa, had a
disruptive impact on the existing patterns of organized society in Namibia (Dierks
1992b,p. 113).

Both the British authorities in South Africa during the 1870s and the German
colonial interests in Namibia during the 1880s were able to take advantage of
these developments: in 1878 the British annexed Wai vis Bay, and in 1884 the for-
mal colonization of Namibia by the German Empire began.

The outcome of the German colonial era was a divided, pluralistic society with
a strong emphasis on separate cultural identities and a relative integration of the
inhabitants into a common economic system. This economic system, however,
remained profoundly dualistic, with a property-owning settler minority and a
largely propertyless majority. This situation was coupled with the political frag-
mentation of Namibia's indigenous communities and the political and economic
domination of the colonizing minority. Another result was the development of a
remarkable modern physical infrastructure system, especially in the telecommuni-
cations and railway sectors. However, these infrastructures were not geared to
promote the well-being of the indigenous Namibians; they were developed solely
to foster the interest of the colonial society. This policy of group cultural separate-
ness and fragmentation was to be expanded by the South Africans after 1915. For
the indigenous inhabitants the change proved to be only from one colonial master
to another, and it did not result in any improvement to their quality of life (Dierks
1992b,p. 119).

In the Peace Treaty of Versailles, which formally ended the First World War, the
Union of South Africa was entrusted with several duties and responsibilities in
Namibia, including, for instance, to "promote to the utmost the material and moral
well-being and the social progress of the inhabitants of the territory." This "sacred
trust of civilisation" was not honored by South Africa, which pursued a deliberate
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policy of racial domination (apartheid) and exploitation of the economic resources
during its period of colonial control up to 1990.

Resistance intensified after the Second World War and under the leadership of
SWAPO (South West Africa People's Organization). With the support of the
United Nations and after a long liberation struggle against the South Africans, the
illegal occupation ended on March 21, 1990, when Namibia gained her freedom
and independence (Dierks 1992b, p. 120). Independence resulted in the advent of
a stable, peaceful, multipart}' democracy based on the rule of law and a deregu-
lated, strong, free-market economy.

13.1.3 The History of Telecommunications in Namibia

Namibia is one of the last vast wilderness areas in Africa, with an extremely rich
African fauna and flora. But it also possesses, compared to other African countries
and seen in relation to the small population and the large size of the country, an
exceptionally well-developed but unbalanced physical infrastructure.

The pace of progress was not achieved easily or cheaply. Namibia is a land of
many faces: from inhospitable deserts and hard rocky outcrops to rugged moun-
tains and undulating plains. Each of these presented different problems to the
transport and communications engineers.

Namibia's excellent but unbalanced telecommunications infrastructure must be
seen in the mirror of its colonial heritage. Before Namibia's date of independence
in 1990, infrastructures like telecommunications were solely developed in the
interest of the colonial powers. The result was a marked imbalance between the
"modern, first-world" sector and the impoverished "third-world" sector of
Namibia where the majority of Namibians live.

Namibia's telecommunications age commenced on January 16, 1899, when the
German colonial administration contracted an agreement with the Eastern and
South African Telegraph Company in London to participate in the sea cable from
Mossamedes (Namibe in Angola) to Cape Town with a link to Swakopmund, the
port town of "German South West Africa." Further telegraph stations followed in
Karibib (1901), Okahandja (1902), and Windhoek (1902). Swakopmund was the
first town to get a telephone network with twenty-eight lines in 1901. Windhoek,
Okahandja, and Karibib followed in 1902 (I. G. Deutschsprachiger Sudwester
1985, pp. 477, 478). The trunk connection between Swakopmund and Windhoek
was constructed between 1901 and 1906.

Military needs during the Namibian resistance wars against the German forces
necessitated the construction of a 495-kilometer telegraph line from Windhoek
into the Namibian south via Rehoboth, Tsumis, Gibeon, and Keetmanshoop. This
system was modernized in 1911-12, after a telecommunications station at Keet-
manshoop was inaugurated in 1906. This system was completed by a 364-kilome-
ter double railway telegraph line between Keetmanshoop and the southern port
town of Liideritz (completed 1907-8), with a branch line between Brakwater
(south) and Chamis via Bethany (32 kilometers in 1908). The total Namibian
trunk system of 1,300 kilometers was interlinked at the end of 1907, with direct
telephone services between Swakopmund, Windhoek, Keetmanshoop, and
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Liideritz. Further additions were telegraph lines between Windhoek and Gobabis
in the east (252 kilometers in 1905) and between Usakos and Otavi in the north
(1906), as well as from Otavi to Grootfontein (91 kilometers in 1908). A trunk
route from Keetmanshoop via Warmbad and Karasburg with a link into the South
African system at Ramansdrift was inaugurated in 1910 (260 kilometers). This
trunk line, which was extended to Cape Town in 1912, was the most expensive
one so far. Between 1901 and 1907 a telegraph system of 3,616 kilometers with
thirty-four stations and twelve local telephone networks was completed (I. G.
Deutschsprachiger Sudwester 1985, pp. 478,479).

Between 1908 and 1914 this system grew steadily, with extensions to the dia-
mond fields at Angras Juntas, Elizabeth Bay, Pomona, and Bogenfels.

The only missing links in the settlers' colony were telecommunications lines to
the lonely and far-off farms. The first "farm party lines" came into operation in
1909 between Gibeon and Maltahohe and in 1912 between Okahandja and
Ombirisu, with a total of thirty-two farm telecommunications stations in 1913 and
a cost participation by the individual farmers. Furthermore, the first wireless tele-
graph links over a distance of 8,000 kilometers between Germany (Nauen) and
Namibia (Windhoek) via Kamina (Togo) came into being in 1913. The first offi-
cial communication via this link was Germany's declaration of war, which set the
stage for the First World War and led to the end of Germany's occupation of
Namibia in 1915 (I. G. Deutschsprachiger Sudwester 1985, pp. 479-81).

Initially the South African colonial era brought slow progress in the further
development of Namibia's telecommunications system. Until 1926-27, no new
projects were added. At that time it is reported that some new lines were laid and
the trunk line between Windhoek and Keetmanshoop was renewed. In 1929
Windhoek received its first automatic telephone exchange (Siemens). During
1931-32, trunk lines between Otjiwarongo and Otavi as well as Grootfontein and
Tsumeb were extended. Walvis Bay, Swakopmund, Usakos, Grootfontein, Keet-
manshoop, Okahandja, and Mariental received new telephone exchanges. Farm
party lines were erected between Otjiwarongo and Erundu as well as Okaputa and
Warlencourt. The Second World War interrupted all further progress in telecom-
munications (I. G. Deutschsprachiger Siidwester 1985, p. 482).

In 1949 the Windhoek automatic exchange was expanded to 2,000 lines. In
1950 the country possessed sixty-two exchanges with 1,033 private and 2,267
business lines, 134 public telephones, and 451 farm party lines. During the late
1950s the demand for telecommunications services still remained insatiable, and
1,066 new services and 820 supplementary services were provided in 1957, while
1,587 changes to existing services were effected. In this year the total number of
hired services increased to 11,024, and 423 kilometers of trunk lines and 1,622
kilometers of farm lines were erected (South West Africa: A Report for the Calen-
dar Year 1957 and the Activities of the Department of Posts and Telegraphs,
Windhoek, pp. 2, 3).

In 1960 this system grew to 11,163 lines, with 2,413 farm lines. During the
early 1960s the direct telephone links were increased from 597 to 985 with a total
distance of 202,518 kilometers. Between 1965 and 1975 the investments for
telecommunications increased from U.S.$20 million to U.S.$75 million. In 1972,
Namibia's telecommunications system was interlinked with the automatic system
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in South Africa and then''later replenished by an analog microwave system
between Windhoek and Upington (South Africa) via Keetmanshoop. The
exchanges grew from 99 to 467 at a total cost of U.S.$7 million. Direct telecom-
munications links with thirty-three countries were possible as of 1980. During the
1980s telecommunications links with the Owambo regions in the north, with
Opuuo (Kunene region), and with Katima Mulilo (Caprivi region) were devel-
oped. In 1983 Namibia had 60,737 telephone lines (14,752 manual, 45,982 auto-
matic, and 5,890 farm) for approximately 1.3 million inhabitants living on more
than double the surface of the united Germany (I. G. Deutschsprachiger Siid-
wester 1985, pp. 482,483).

The year 1986 saw the introduction of the first fully digital electronic exchange
in Namibia. This was the combined trunk and local exchange installed in Wind-
hoek. The exchange increased the telephone service potential in Windhoek tenfold.
Before independence on March 21, 1990, Namibia had an integrated network of
analog and electronical transmission mediums of approximately 1,970,005 kilome-
ters. However, the dominant technology for transmission links was based on ana-
log microwave channels from the north to the south interconnected with copper-
based open-wire carrier routes to the eastern and western parts of the country.
These have to be extended and balanced to link the "two Namibias."

13.2 The Present

73.2.1 Assessment of the New Policies for Telecom Namibia

It is helpful to examine the commercialization of telecom services in Namibia, not
only to assess the experiences, but also to understand the actors and variables that
played such an important role in this process. The major players in this crucial
policy decision were not different interest groups in Namibia such as business
pressure groups, the trade unions, or any international institutions and investors.
Instead, the policy came about due to a principal decision made by the first inde-
pendent government of Namibia. This government was determined to optimize
the country's scarce resources in order to initiate national development, eradicate
poverty, and create a new "postapartheid Namibia" by bridging the "first-world"
and the "third-world" Namibias.

13.2.1.1 Background

In line with the government's policy to embark on a new economic approach by
deregulating certain functions of the state and opening up the markets to encour-
age international exposure and competition, the Communications Division under
the Ministry of Works, Transport, and Communication was divided into four sepa-
rate entities in 1992.

The four entities are as follows:

• The Ministry of Works, Transport, and Communication remained in the gov-
ernment fold and is, inter alia, accountable for the national policy of the postal
and telecommunications sector, the appointment and removal of the board of
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directors, the monitoring of the performance contract, and the annual report to
the Namibian Parliament on the affairs of the corporations.

• The Namibia "Communications Commission" is an independent body
responsible for frequency management, the issuing of licenses, and other
regulatory functions.

• Telecom Namibia Limited, the officially designated telecommunications
company, is responsible for providing and maintaining the telecommunica-
tions infrastructure and services.

• Namibia Post Limited is responsible for postal and savings bank services.

Telecom Namibia Limited and Namibia Post Limited, incorporated under the
Posts and Telecommunications Act of 1992, are both subsidiaries of the parent
company, the Namibia Post and Telecom Holdings Limited, and are operating
under the laws and regulations pertaining to a company registered in terms of the
Namibian Companies Act. The accountability for the corporations' financial mat-
ters is resting with the management and its board of directors.

13.2.3 The Prospects for Telecom Namibia

13.2.3.1 Telephone Services

The Namibian telecommunications market is, compared to African standards, a
well-developed market. The number of telephone lines are approximately 5 per
100 inhabitants, which is more than five times the average of the African conti-
nent. The demand for service is presently higher than the supply. The usage per
line is also high on average, at U.S.$60 per line and month for automatic service.

The average growth for automatic exchanges over the 1990s has been 6 percent
per year in new services. Estimated near-term growth will be 10 percent per year,
bringing the average number of telephone lines to 8 per 100 inhabitants, the same
as in South Africa in 1997.

To meet this demand, investments have to be approximately U.S.$20 million
per year. To open up an independent international gateway, another U.S.$13 mil-
lion will have to be invested annually. The expected growth in revenue will be
U.S.$7 million per year, assuming 10 percent growth in new services and 5 per-
cent growth in traffic.

Telecom Namibia covers approximately 98 percent of the market for telephone
services. Competition for local traffic comes only from one other operator, the
Consolidated Diamond Mines (COM) in Oranjemund. For international traffic the
only competition is presently "hubbing" via South Africa. However, in April 1995
competition arrived from a local operator of cellular telephony. More competition
will come in the future, in line with government policy, which is based on compe-
tition and deregulation. For instance, banks will set up their own satellite commu-
nications links primarily for data communication, but experience from both
Europe and the United States shows that these facilities also will be used for voice
communication.
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13.2.3.2 Data Communications

The market for data communications is looking for higher speed and more reliable
services. The present service uses leased analog lines and an x-25 packet-switched
network. Today the major banks are asking for digital 64-kilobit services.

The competition in data communications comes mainly from the potential cus-
tomers themselves, who establish their own data communications networks (i.e.,
the Municipality of Windhoek, the breweries, etc.), first at their own premises but
later extended and connected to other sites, both domestic and international. It is
expected that Telecom Namibia's share of the market will not exceed 70 percent,
including leased lines. The total turnover is approximately U.S.$3 million per
year, thus representing a relatively small market for Telecom Namibia. It is, how-
ever, essential to be present in the data market, in order to protect the more viable
telephony market, especially for the business customers.

The supply of modems for DATA (dedicated data channels where customers
establish their own computer system) and TELNET (packet switching) services
on the customer premises is left completely to the private suppliers. Telecom
Namibia's DATA customer growth is above 10 percent per annum, and that of
TELNET is above 20 percent.

13.3 Conclusion

As far as the telecommunications sector is concerned, Namibia is technically one
of the most developed countries in Africa. It is the first priority for the govern-
ment to maintain and upgrade the telecommunications systems in an optimized
way. For historical reasons, physical infrastructures were always unbalanced to
the disadvantage of indigenous Namibians. This imbalance was consequently
addressed after the Namibian independence on March 21, 1990, and visible
change has taken place since then.

The technical progress has to be supplemented by institutional reform. A
process of commercializing the former Department of Posts and Telecommunica-
tions within the framework of the Ministry of Works, Transport, and Communica-
tion was initiated after independence and completed in August 1992. Telecom
Namibia is one of the success stories of the country and has made great strides
toward an efficient and modern telecommunications network without any cross-
subsidization and without failing to fulfil the social commitments that are a her-
itage of the colonial era.
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14
Models for the Development of
Regional Telecommunications
Networks in Africa

MANSURM. NURUDDIN

The development of telecommunications in Africa began during the colonial era.1

Telecommunications was a means to maintain control over the colonial
possession2 and was primarily limited to communications between the capital and
its administrative centers within Africa. The links that were extended out from the
administrative capital were primarily used to solidify control.3 Establishment of
widespread service was therefore inconceivable. Intra-African telecommunica-
tions was precluded by the colonial economic structure, which destroyed all pre-
existing intra-African trading systems (Young 1986).

As African nations became independent, some saw telecommunications as a
tool for empowerment and development. Yet full realization of the possible bene-
fits of telecommunications was impeded by significant obstacles, such as the lack
of indigenous expertise in telecommunications manufacturing and research. Dur-
ing this period, regional cooperation was articulated as a model for African
telecommunications development. It was hypothesized that through the pooling of
limited resources, African telecommunications carriers could overcome obstacles
to telecommunications development. This model continues to dominate debate in
Africa (e.g., ITU 1994b; OAU, Draft Protocol).

Although regional cooperation is often presented as a panacea, its ability to sat-
isfy Africa's telecommunications needs must be assessed in terms of each country's
individual need. This chapter seeks to find the most appropriate model/s for devel-
oping regional telecommunications networks. It addresses the essential question: Is
regional cooperation the most appropriate model for developing sustainable
regional telecommunications networks? In assessing the suitability of regional
cooperation to regional network development, this chapter provides a comprehen-
sive analysis of the Pan-African Telecommunications Network (Panaftel). The
experience of Panaftel raises doubts about the use of the regional cooperation
model to develop sustainable regional telecommunications networks. It is argued
that a new model will have to emerge if sustainable regional telecommunications

257



258 Telecommunications in Africa

networks are to be developed in Africa. Three possible models are examined: the
Appropriate Environment Model, the Regional Satellite Model, and the Interna-
tional Aggregation Model. After an explanation of each model, the future of
regional telecommunications networks is discussed. The conclusion seeks to pro-
vide broad recommendations concerning the possible use of all three models.
Finally, other applications of the regional cooperation model in telecommunica-
tions are broadly evaluated.

14.1 Panaftel

Since independence, African nations have viewed intra-African telecommunica-
tions capacity as essential to their initiatives toward economic, social, and politi-
cal integration. Regional telecommunications networks have been considered nec-
essary for establishing trade and government cooperation between African
nations. Regional networks were also seen as a method for redefining the commu-
nications structure that had been established during the colonial period. The
regional cooperation approach for the development that evolved during the 1960s
was applied to the desire for intra-African telecommunications links; this spawned
the most ambitious African telecommunications project to date—the Pan-African
Telecommunications Network.

14.1.1 The Historical Development of Panaftel

The Pan-African Telecommunications Network was conceptualized at the first
meeting of the Regional Plan Committee (the Committee) for Africa in Dakar,
Senegal, in 1962.4 At this meeting, 115 delegates sought to redefine the communi-
cations structure that had been established during the colonial period, in which no
attention or resources were directed toward intra-African communications capa-
bilities. As former African colonies achieved independence, they wanted to move
toward establishing direct intra-African telecommunications links.

In 1962, there were only fifteen HF radio systems operating between African
countries. There was one UHF radio system operating in East Africa (Kenya, Tan-
zania, and Uganda); and there were thirteen land cable systems carrying about
100 circuits between African countries (Tedros 1987). The Committee delegates
envisioned a continental network that would alleviate the need to transmit intra-
African communications through non-African transit centers and would facilitate
the achievement of African political, economic, and social unity. They saw
regional cooperation as the most effective method for establishing this network.

The second meeting of the African Plan Committee occurred in 1967 in Addis
Ababa, Ethiopia. Panaftel's structure was further elaborated, and concrete steps
were taken toward establishing the network. In 1968, the International Telecommu-
nications Union (ITU) requested funding from the United Nations Development
Program (UNDP) for Panaftel's preinvestment surveys. Two consultant teams began
a preliminary study of thirty-eight African countries, which was completed in 1969.

In 1969, the UNDP granted U.S.$2 million to the ITU for detailed technical,
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economic, and financial studies. These studies concluded that a network combin-
ing coaxial cable and microwave radio-relay links would be the best system for
Panaftel. These original specifications envisioned a network with 20,000 kilome-
ters of transmission arteries and eighteen international switching centers (ITU
1974). Routes were selected that could serve as national backbones connecting
major population centers in one country and providing international links between
neighboring countries.

In 1972, the Meeting on the Implementation of the Pan-African Telecommuni-
cations Network was held in Addis Ababa, Ethiopia. At this meeting, the prein-
vestment survey recommendations were accepted. However, the surveys of the
West African region were not complete. Another meeting was held in Lome,
Togo, in April 1973 to discuss the results of the West African surveys. After the
West African region surveys were incorporated, the estimated cost of Panaftel was
U.S.$ 115 million (ITU 1974).

The improvement of intra-African communications links began as early as
1963—primarily through the use of VHP and UHF circuits. However, Panaftel's
implementation, as a coordinated and continentwide project, began in 1975 with
the UNDP/ITU project RAF/73/023: Implementation of Panaftel Network Phase I
(1972-82). The major goals of this phase were: (1) installation of transmission
systems and switching centers; (2) organization of traffic routing and circuit fore-
casting; (3) specification of radio-relay systems; and (4) training of African P&T
staff. During this initial implementation phase, it became clear that coordinating
Panaftel on a continental basis was unrealistic. By establishing a subregional
structure, the Committee hoped to achieve better coordination and easier ratifica-
tion of tariff structures and routing matrices. Subsequently, subregional coordinat-
ing committees were established for the northern, western, central, southern, and
eastern African subregions.5

By 1983, Panaftel had progressed significantly; a considerable portion of the
network was in use, and thirty-nine countries had at least one satellite earth sta-
tion. The ITU and UNDP began the second phase of Panaftel: RAF/82/060:
Implementation of the Panaftel Network Phase II (1983-86). The major goals of
this phase were: (1) tender evaluation; (2) acceptance testing; and (3) traffic man-
agement and routing training.

By 1987, the size of the network was more than twice the original specifica-
tions: there were 35,000 kilometers of microwave relay links; 8,000 kilometers of
submarine links; forty-three international switching centers; and forty-one of the
member countries had at least one satellite earth station.6 A third phase—
RAF/87/011: Operation and Extension of the Panaftel Network—was initiated in
1988. The major goals of this phase were: (1) to supplement the network with
new links; (2) to reactivate nonoperational links; and (3) to improve mechanisms
for operation, modernization, and sustained development of the network.

By the late 1980s, Panaftel's progress had slowed considerably. This was
caused by economic, political, and operational difficulties. Emphasis shifted from
implementation to improving the operation and maximizing the level of traffic
transmitted through the network. This shift was necessitated by operational diffi-
culties that undermined Panaftel's overall viability.
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In 1989, the status of subregional networks were as follows (EGA 1993):

1. The northern zone was relatively complete.
2. The West African zone represented a problem area for the network, due pri-

marily to maintenance and operational difficulties.7

3. The East African zone had a working system. However, political differences
between many of the countries hindered the system.

4. The central African zone had the least developed network. The major obsta-
cle appeared to be lack of political will rather than technical difficulties.

5. The southern African region was almost completed.

By 1989, the existing analog transmission and switching systems were gradu-
ally being replaced by modern digital equipment.8 In 1989, the future plans for
Panaftel were as follows: (1) tap the potential of fiber-optic links; (2) improve
coordination between African PTTs; (3) help establish a uniform tariff structure;
and (4) complete the final links in this expansive network (EGA 1993).

As of 1990, when the last full-scale inventory of Panaftel was taken, the system
consisted of 39,000 kilometers of radio-relay links, 8,000 kilometers of submarine
cable, and forty-three international switching centers. Moreover, forty-two of the
forty-five member countries had international satellite stations. In 1990, twenty-
nine links or approximately 4,000 kilometers of links remained to be installed
(ITU 1991 ;Riverson 1991).

14.1.2 Panaftel Problems

Many of the problems encountered during the implementation of Panaftel were
identical to the perennial problems faced by African PTTs: lack of skilled person-
nel, inadequate funding, and poor organization. There were also significant envi-
ronmental impediments: torrential rains, extreme temperatures, and a lack of acces-
sible roads. Theft of equipment also slowed Panaftel's progress (Crecchio 1980).

Maintenance of the network was a major problem. Many of the same environ-
mental impediments that hindered the implementation of the network also
impeded its effective maintenance (e.g., torrential rains and the lack of adequate
roads). The inability to obtain spare parts and fuel also led to prolonged outages.
The most significant maintenance issue was the lack of well-defined maintenance
procedures (Crecchio 1980). In fact, the need for such procedures was not articu-
lated until the advanced stages of Panaftel's implementation. In 1980, the ITU ini-
tiated UNDP/ITU Project RAF/80/018: Telecommunications Maintenance—Pan-
African Network. This project established the National Program for Improved
Maintenance (NPIM) in fourteen countries. The NPIMs concentrated on preven-
tive maintenance and establishing a well-defined "fault signaling system" and
well-organized maintenance procedures (N'Zengou 1990).

A major challenge in implementing Panaftel was assessing the demand for
intra-African communications. As was noted earlier, prior to Panaftel, there was
virtually no intra-African telecommunications capacity, and no means by which to
forecast the demand for intra-African communications. In 1963, the ITU and
UNDP established an HF link between Addis Ababa, Ethiopia, and Abidjan, Ivory
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Coast, to assess the demand' for intra-African communications. Optimistically, the
ITU felt ". . . that the need for telecommunication circuits between African coun-
tries was so high that it could not possibly be met with the inherently low capacity
HF radio system" (ITU 1974). In assessing the demand for intra-African commu-
nications, the ITU applied an input jump of 50 percent to 1975 telephone forecasts
for Panaftel. The ITU also estimated that there would be a yearly increase of 20
percent until 1980, and a yearly increase, of 15 percent thereafter. These forecasts
were justified on the basis of perceived "latent demand" (Okundi 1976). The
actual demand for intra-African communications has never reached the optimistic
levels assumed by the ITU's preinvestment studies. In 1992, only 14 percent of
Africa's international telecommunications traffic was intra-regional (ITU 1994a).9

Due to its expansive nature, Panaftel faced numerous coordination problems.
For example, it took over a decade for the African countries to standardize signal-
ing systems (Sy 1985), and signaling problems were still present as late as 1990
(Girmaw 1990). In the southern African subregion, many countries were unable to
connect through satellite communications because of the use of various incompat-
ible carrier techniques (Dymond 1987). The most serious coordination problems
were less technical and more bureaucratic. These difficulties primarily involved
establishing appropriate tariff structures and routing matrices.

Political difficulties existed throughout Panaftel's development and either hin-
dered or even precluded its implementation in particular subregions. There was
little user demand for intra-African communications; instead, the impetus for the
network was political—stemming from perceived economic and political benefits.
In regions where there was no political will to establish Panaftel, the network
floundered, as in the central African subregion. Furthermore, Panaftel's political
origins made it completely reliant upon the maintenance of cordial diplomatic
relations. In several instances, cooperation in Panaftel was used as leverage for
achieving unrelated political goals. In at least one case, the end of cordial relations
led to the disconnection of Panaftel links, namely, between Kenya and Uganda.

14.1.3 The Current Status of Panaftel

As of 1992, international funding for Panaftel10 was discontinued. The major rea-
sons were:

• The relatively low revenue from existing links could not justify continued
investment.

• The UNDP felt that political inertia in those regions in which links were still
missing—specifically, the central African subregion—could not be over-
come.

Despite the termination of funding, in 1995, the ITU continued to sponsor semi-
nars and training sessions for the African operators of the Panaftel links.

Although Panaftel's funding was discontinued, attempts to establish intra-
African communications links have continued on a bilateral and subregional
basis. For example, the completion of Ethiopia's Panaftel links to Sudan and
Somalia was planned as part of the Second United Nations Transport and Com-
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Table 14.1. Telecommunications Traffic: Tunisian
Panaftel Links to North Africa, 1990

munications Decade for Africa (Second UNTACDA) (Conference of African
Ministers 1993)." Attempts to establish connectivity between central African
countries have continued; for example, a project to establish connection between
the four countries belonging to the Kagera River Basin Development Organiza-
tion was initiated in 1992 (ARE 1992).

Despite ongoing attempts to establish intra-African connectivity, the future of
Panaftel is in doubt. As of the mid-1990s, links were deteriorating and much of
the system was being exclusively used as backbones for domestic networks. Cer-
tain subregions within the overall system are currently sustainable—primarily in
the northern and the southern African subregion (e.g., see tables 14.1 and 14.2).12

The stability of the links in the northern and southern subregions is correlated to
numerous factors: the level of trade; the cost of intra-African calls between coun-
tries in these subregions; cultural/linguistic similarity; and so on. In the future, the
level of traffic transmitted over these links is likely to grow. However, the thinnest
routes in Panaftel will probably be allowed to deteriorate (see table 14.3), since
diverting resources into these links would be an unsound policy—considering
other more pressing telecommunications needs.13

14.1.4 An Assessment

Although Panaftel grew from the initial specifications of 20,000 kilometers of
communications links and nineteen international switching centers to a network of
more than 47,000 kilometers of links and thirty-nine international centers, the final
assessment of Panaftel should not be based on its size. Instead, an assessment must
be based on whether the network is sustainable, since this will determine whether it

Table 14.2. Telecommunications Traffic: Zimbabwean
Panaftel Links to Southern African Countries, 1990

Destination Country

Algeria
Morocco
Libya
Egypt

Minutes x 1,000

1,500
1,550
2,500

700

Source: ITU, 1991.

Destination Country Minutes x 1 ,000

South Africa 15,265
Botswana* 1,988
Malawi* 693
Zambia 1,110

Source: II U, lyyi.
•Routed through South Africa.
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Table 14.3. Selected Panaftel Thin Routes, 1990

Originating Country

Burkino Faso
Kenya
Benin
Ivory Coast
Chad
Chad
Tunisia

Destination Country

Gabon
Nigeria
Ghana
Ethiopia
Benin
Malawi
Ivory Coast

Minutes x 1,000

10.00
2.00
9.5

21.00
2.4
1.9

11.00

Source: ITU, 1991.
* Routed through South Africa.

will be able to assist in the advancement of Africa. These same ideas were articu-
lated at the Meeting of the African Traffic Managers (1987); however, these con-
cerns were articulated at the wrong stage of Panaftel's life cycle.

If the revenues generated are insufficient to make the network self-sustaining,
then the energy and resources invested have been wasted. A look at the amount of
traffic being transmitted over some links explicates the economic inviability of
much of the network (see table 14.3). The future of these links and many others
like them is questionable. Although certain subregions are more stable than others,
Panaftel has not become a sustainable continentwide regional telecommunications
network.

14.2 The Need for a New Model

The model employed for Panaftel can be most accurately termed a Multilateral,
Large-Scale Regional Cooperation Model. This model is fraught with obstacles
and pitfalls. For example, regional networks developed under this model are too
dependent on political initiatives. As Panaftel demonstrates, politically motivated
networks are not sustainable if and when political will dissipates. Further, the lack
of demand for the network beyond political desires means that there is unlikely to
be sufficient revenue to sustain it.

Despite the apparent inefficacy of this model, it continues to be employed by
African telecommunications carriers in the development of regional networks—for
example, the Kagera Basin Project. However, if African nations want to establish
sustainable regional telecommunications networks, a new model must be adopted.
There are at least three possible models: Appropriate Environment Model, the
Regional Satellite Model, and the International Aggregation Model. These models
differ in the following ways: the types of technology employed; the types of and
method by which connectivity is established; and the potential revenue streams.

74.2.7 The Appropriate Environment Model

The Appropriate Environment Model (AEM)14 concentrates on establishing the
milieu necessary to spawn demand for regional networks. Panaftel clearly



264 Telecommunications in Africa

demonstrates that establishing connectivity is insufficient to spur intra-African
communications. Communications capacity is merely an enabling factor; the
effective utilization of this capacity is contingent on numerous factors, such as
appropriate tariff structures, trade, travel, national telecommunications penetra-
tion, and so on. The AEM seeks to create the appropriate mix of factors that will
stimulate the demand for regional telecommunications networks. This model
asserts that since demand for regional networks is contingent on numerous fac-
tors, which are external to telecommunications capacity, the best method for
developing regional networks is to concentrate on these factors. Further, within
model regional telecommunications networks, demand can be induced through
the convergence of these other factors. The factors that are central to the AEM
are national telecommunications penetration, appropriate tariff and policy struc-
tures, and liberal government policies.

Increasing the national telecommunications penetration rates is essential to the
AEM. These penetration levels are a key determinant of demand for regional
capacity (Checchi 1968). The more individuals that are connected to each national
network, the greater the value of each of these networks and the greater the value
of connections between these networks. Investing in regional communications
capacity without significant growth of national networks will only assure that the
regional networks are not sustainable. Thus, resources and energy should be
placed in national networks. As national networks develop, the demand for
regional communications will increase.

To improve national telecommunications penetration levels, carriers and
African governments will have to alleviate many of the obstacles that hinder the
expansion of national networks. The poor national penetration levels of African
telecommunications networks is partially due to structural problems within the
telecommunications sector. First, more of the revenues generated by the telecom-
munications sector will have to be reinvested in expanding the network.15 Also,
the overall efficiency of African telecommunications providers must be improved,
for example, by reducing the number of employees per line16 and improving
billing systems and bill collection.17 Removing all of these barriers to network
expansion is essential to improving national telecommunications penetration and
creating the necessary environment for regional telecommunications networks.
The restructuring of Africa's telecommunications sector—such as the privatiza-
tion projects in Senegal and Ghana—will be critical to alleviating these obstacles
and can be seen as the first step toward implementing the AEM.

Establishing appropriate tariff structures that enable the use of regional networks
is essential within the AEM. If regional networks are to develop, telecommunica-
tions providers will have to revise current tariff structures that hinder the use of
regional networks, namely, the exorbitant tariffs on international calls (Paltridge
1994). The networks within the northern and southern subregions, which are sus-
tainable, have the lowest charges on intra-African calls; conversely, those subre-
gions with the lowest level of intra-African communications have the highest
charges for intra-African calls—the western and central African subregions (see
table 14.4). Clearly, there is some correlation between intra-African telecommuni-
cations traffic and the cost of intra-African calls. Therefore, in creating the appro-
priate environment for regional telecommunications networks, African telecommu-
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Table 14.4. Average Cost of a Three-Minute Intra-African Call
for Selected Countries

Country

Ghana
Benin
Namibia
Zimbabwe
Egypt
Burundi
Rwanda

Subregion

Western
Western
Southern
Southern
Northern
Central
Central

Within
Subregion

$10.83
$13.72
$ 3.83
$ 2.4
$ 3.35
$18.90
$11.10

Outside
Subregion

$13.43
$22.96
$11.00
$ 7.8
$ 7.5
$15.70
$11.18

Comparable
North American

Price (U.S.- Canada)

$0.90
$0.90
$0.90
$0.90
$0.90
$0,90
$0.90

Source: ITU, 1994a.

nications providers will have to adopt tariffs that promote intra-African communi-
cation, in other words, they will have lower charges for intra-African calls.

The AEM asserts that in order to spur regional network creation, intra-African
trade must increase. In reference to G7 countries, Aharon Kellerman (1990) has
shown that telecommunications traffic is most directly correlated to trade. In 1993,
only 8.1 percent of African trade was intra-African (IMF 1994). The amount of intra-
African telecommunications traffic will remain low as long as the level of intra-
African trade remains low. Those African nations that have achieved relatively high
levels of bilateral trade have also achieved relatively high volumes of bilateral
telecommunications traffic. For example, in 1992, Djibouti and Kenya were
Ethiopia's two largest African trading partners; Djibouti accounted for 49 percent and
Kenya accounted for 33 percent of Ethiopia's total intra-African trade (IMF 1994). In
this same year, Ethiopia had the greatest volume of communications with these two
countries: 0.9 million minutes of calls to Djibouti and 0.8 million minutes of calls to
Kenya (ITU 1994a). African nations will have to increase the level of intra-African
trade, if they are to create the appropriate environment for regional networks.

In stimulate intra-African trade, African nations will have to adopt policies that
enable the free flow of economic factors, that is, money, people, and information.18

For example, the 1994 expulsion of African expatriates from Gabon will likely
lower the telecommunications tariff between Gabon and neighboring African coun-
tries. African nations will also have to adopt policies that surmount other obstacles
to further economic integration, such as the lack of convertible currency and
unequal levels of development (UNCTAD 1993). These policies will stimulate
demand for regional communications, and regional networks will follow.

The AEM emphasizes the need to create a milieu that will stimulate demand for
regional telecommunications capacity. Once the appropriate environment has
been stabilized, regional networks should be allowed to develop in response to
actual demand. If the necessary policies cannot be enacted or the investment in
national telecommunications does not increase the demand for regional connectiv-
ity, then regional networks should not be developed, since they would be unable
to generate sufficient revenues to sustain themselves and would ultimately divert
resources from other more pressing national telecommunications needs.
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74.2.2 Other Models

Although certain aspects of the Appropriate Environment Model (AEM) are sur-
facing in the debate on regional network development (ITU 1994b), this model is
not the only one available. The AEM is optimized for regional telecommunica-
tions networks that are terrestrial systems; that carry only intra-African traffic; and
whose primary revenue is generated by basic telecommunications services and
data communications. However, none of these attributes is a requirement for
viable regional networks. The Regional Satellite Model and the International
Aggregation Model offer considerable possibilities for African regional networks.
Yet these models are based on different underlying principles: they use different
types of technology; they can offer different services; and they can carry different
types of traffic.

14.2.3 The Regional Satellite Model

The Regional Satellite Model (RSM) has been utilized throughout the world for
regional network development. The European Satellite (Eutelsat) was established
in 1983; the Arab Satellite (Arabsat) was established in 1985; and the Asian Satel-
lite (Asiasat) was established in 1990. The use of a regional satellite brings new
variables into the process: new revenue sources, new economic considerations,
and new coordination concerns. In 1995, African nations were moving forward
with efforts to establish a regional satellite under the auspices of the Regional
African Satellite Communications Organization (RASCOM).

14.2.3.1 RASCOM

Before Panaftel's implementation began, a dedicated African satellite system was
proposed (Okundi 1979). It was hypothesized that Panaftel would not satisfy the
demand for intra-African communications and would have to be supplemented by
a satellite system. In 1975, the Conference of African Telecommunications
Administrations requested a feasibility study for a dedicated African satellite sys-
tem (Okundi 1976).

Between 1980 and 1984, numerous separate studies were conducted. In 1983,
the Inter-Agency Coordination Committee was created to integrate all the previ-
ous studies (Akwule 1990). In 1987, the ITU conducted a final feasibility study.19

This study examined engineering concerns, the financial and economic viability
of such a system, staffing and training, and organization and management issues
(ITU 1990). After some hesitation on the part of African nations (Hudson 1991),
the feasibility study was approved in Abuja, Nigeria, in February 1991. An
interim RASCOM organization was created in May 1992 (Jipguep 1993b). The
organization became operational in November 1993, with its headquarters in
Abidjan, Ivory Coast.

The specifications of RASCOM's call for a two-satellite system. The cost of
the satellite segments was estimated at U.S.$250 million each, and the cost of
ground segments for the fifty countries was estimated at U.S.$800 million
(Rzepecki 1990). The organization is cooperatively owned, with each country



Models for the Development of Regional Telecommunications Networks 267

purchasing minimum initial investment shares of U.S.$50,000 (Jipguep 1993b).
As of March 1994, thirty-five countries had signed the Operational Convention
and thirty countries had purchased their designated investment shares. To attract
additional investment, RASCOM will implement a mechanism by which African
and non-African investors can buy shares in the organization—the Non-Signatory
Shareholder Agreement (Africa Communications 1994).20

After becoming operational, RASCOM's first initiative was to pool the
transponder space leased from Intelsat by member nations. The organization has
also begun providing commercial services; for example, in 1994, RASCOM began
leasing transponder space to the South African broadcasting company ORICOM
(Africa Communications 1994).

Officials stated that the first satellite would be launched in 1997, and would be
a cooperative venture with another organization.21 As of 1998, RASCOM has not
launched any satellites. The organization has experienced delays due to the inabil-
ity to raise the $250 million needed to launch the satellite. In an effort to raise the
capital, RASCOM decided to seek a build, operate, and transfer (EOT) venture
with a private sector company that would be willing to finance the RASCOM
satellite project. RASCOM issued a request for proposals from various compa-
nies, including satellite manufacturers and equipment suppliers. It would be wise
to adopt a wait and see position on whether or not RASCOM is able to find a will-
ing EOT partner.

The major benefit of the RSM is the flexibility that a satellite system would
provide. It would be a conduit for numerous types of telecommunications traffic;
for example, RASCOM plans to offer television, video conferencing, and data
transmission services on a commercial basis. It could also offer mobile services,
location identification services, and remote sensing applications. A regional satel-
lite system also offers African countries new options for addressing the dismal
level of telecommunications in rural areas, such as, the use of VS ATs.

Although a regional satellite system would offer numerous benefits, the RSM
has many of the same obstacles inherent in the Panaftel model. For example,
effective coordination and cooperation between African signatories is essential to
RASCOM's success. Problems have already emerged in this regard. For example,
during the process of establishing RASCOM as an operational organization, Nige-
ria withdrew from the organization because of a dispute over the location of the
headquarters.22

Ultimately, RASCOM's success will hinge on its ability to generate sufficient
revenue to justify and sustain it. Intra-African communication is unlikely to be able
to generate the necessary revenue, since only 14 percent of African international
telecommunications traffic is intra-Africa (ITU 1994a). It is also unlikely that rev-
enues from integrating international traffic from countries in the interior of Africa
with one of the fiber-optic proposals will be sufficient to sustain the network. In
fact, these optical fiber proposals represent a threat to RASCOM's overall viability,
since they will offer a superior alternative on the most lucrative intra-African trunk
routes, for example, between the Ivory Coast and Nigeria.23

The major opportunity for RASCOM is in the transmission of television, since
this is the only service that has the potential revenue necessary for RASCOM's
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success. This assertion is based on three observations: (1) the inherent suitability
of satellites for point-to-multipoint communications (Podmore and Faguy 1986);
(2) there are almost four times as many television sets as telephones in Africa
(ITU 1994a); and (3) the Arabsat and Eutelsat satellite systems have demonstrated
the feasibility and profitability of distributing of television via a regional satellite
(Bloch 1992). If this service is to succeed, African governments will have to cre-
ate an enabling environment for transmitting television via satellite. The high
demand for television transmission over Eutelsat has been correlated to the liber-
alization of television broadcasting in Europe (Bloch 1992).

14.2.4 The International Aggregation Model

The International Aggregation Model (LAM) is linked to the emergence of inter-
national digital networks. The combination of international fiber networks, the
digitization of telecommunications traffic, and advances in digital switching and
transmission (ATM, SONET, etc.) have resulted in new economies for interna-
tional telecommunications traffic. The IAM is based on the use of optical fiber to
create regional networks that also have the capacity to aggregate international
telecommunications traffic. The use of this model in Africa would create a
regional network that would not depend exclusively on intra-African telecommu-
nications traffic. This model takes Africa out of isolation and provides a global
solution to Africa's desire for regional networks. The model has already been
employed with the SEA-ME-WE2 (Southeast Asia, Middle East, Western Europe)
fiber-optic cable,24 and has been proposed for an ASEAN (Association of South-
east Asian Nations) regional network.25 The extension of this model is related to
the existence of SEA-ME-WE2 and other international optical fiber links.

Presently, there are three fiber-optic proposals slated for the continent: FLAG'S
Africa plan,26 Alcatel's Pan-African Project,27 and AT&T's Africa One proposal.
For the purpose of this study, the discussion will be limited to AT&T's Africa One
proposal.

14.2.4.1 Africa One

Africa One is the most ambitious of the fiber-optic proposals. Its originator, AT&T,
estimates that it will require over 35,000 miles of fiber-optic cable and have an
estimated cost of U.S.$1.9 billion (AT&T 1995). Moreover, AT&T proposes that
Africa One will have forty-one landing points in Africa and will also connect to
Italy and Saudi Arabia. The fiber will have a transmission capacity of 2.5 gigabits
per second. The development of Africa One by AT&T has a three-tier plan.

1. Laying of an optical fiber ring around the continent.
2. Connecting of interior African countries through alternative means, such as

satellite.
3. Providing global and transoceanic connections to the rest of the world.

According to AT&T's proposal, Africa One will be owned and operated by a
regional corporation. The staff for the regional corporation will be drawn from the
participating African telecommunications providers. Also, AT&T has proposed
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that RASCOM be the majority shareholder in the regional corporation. In early
1995, RASCOM stated unequivocally that it would not invest in the network;28

however, in May 1995, RASCOM seemed to have reevaluated this position and
stated that it would work with AT&T on Africa One—although the exact nature of
this relationship was not disclosed.

In addition to RASCOM, AT&T is targeting a broad range of potential
investors and funding institutions: African PTTs, private investors, multinational
end-users, international carriers, and multilateral and bilateral funding agencies
(AT&T 1994). African telecommunications providers will have the option of pur-
chasing either capacity or equity in the network.29 Major multinational end-users
will be able to purchase capacity outright or may make long-term commitments in
return for guaranteed pricing.30 Private investors will be able to buy equity or hold
debt. International carriers will be able to purchase capacity on the network.

In trying to sell its idea, AT&T has provided a myriad of arguments concerning
the benefits and economic viability of Africa One. First, it has argued that Africa
One will complement other regional projects such as RASCOM and Panaftel and
will significantly increase intra-African capacity. The company also argues that a
regional fiber-optic network has several other benefits:

• Economies of Scale. Through the use of the same technology, economies of
scale can be achieved.

• Risk Management. Due to the regional nature, the broad communities of
interest, and the economies of scale that can be achieved, risks are reduced.

• Broad Flexibility. Due to regional structure, the network will be able to ser-
vice countries with differing levels of development and telecommunications
traffic.

In addition, AT&T foresees numerous potential sources of revenue for the net-
work:

• Domestic Revenue. By establishing multiple land points in one country,
domestic traffic can be transmitted over the network.

• Regional Traffic. Revenues will be generated by intra-African telecommuni-
cations traffic.

• Satellite Connections. Revenues will be generated by integrating traffic
from the interior into Africa One.

However, these potential revenue sources will not be sufficient to justify or sus-
tain the network. The bedrock of Africa One's economic viability is its ability to
connect to AT&T's Global Undersea Fiber Optic Network (GUFON). By the end
of 1995, AT&T estimates that forty countries will be connected to its GUFON;
further, AT&T estimates that by the year 2000, a hundred countries will be con-
nected to the GUFON. The company proposes that Africa One will aggregate out-
bound African traffic from the region with other regional fiber-optic networks
such as SEA-ME-WE2 and SAT2. This proposal is in line with African telecom-
munications traffic patterns, namely, that 86 percent of Africa's international
telecommunications traffic is destined for countries outside the region (ITU
1994a). Further, AT&T envisions the transmission of significant global traffic
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through Africa One through the aggregation of global traffic at interregional gate-
ways. The aggregation of intra-African traffic and the transmission of global traf-
fic combined with the other revenue sources discussed earlier make Africa One a
viable project from AT&T's perspective.

If the proposal is to move forward, AT&T will have to gain the African nations'
support. The company will have to show how the revenue generated from the net-
work will be distributed. For example, although the ability to transmit global traf-
fic through Africa One gives AT&T significant flexibility in traffic routing and
provides a potentially significant revenue generator, AT&T's project outline
(AT&T 1994) does not indicate how this revenue will be distributed. If AT&T is
to gain African support, it will have to address this and other issues that relate to
Africa's ability to share in the potential benefits of Africa One.

14.3 The Future of Regional Telecommunications Networks

In the future, Panaftel's model for regional network development is likely to dis-
appear. African telecommunications carriers will be unable to find funding for
these types of projects for two primary reasons: the retrenchment of multilateral
aid for these types of projects, due to the difficulties encountered by Panaftel; and
the inability of African telecommunications providers to compete for funding with
international telecommunications providers attempting to establish regional net-
works in Africa, such as AT&T.

The Appropriate Environment Model (AEM) is likely to become the dominant
model at the subregional level. Several factors will precipitate the shift to this
model at that level. First, the demise of the multilateral, large-scale model will
require that African telecommunications providers desiring to establish regional
connectivity adopt another approach. Second, there has been a shift in emphasis
from the development of intra-African telecommunications links to development
of domestic telecommunications networks. At the end of Panaftel's implementa-
tion, the importance of investing in national networks was realized, and Panaftel
was redefined to ". . . encompass the entire public telecommunications network
down to the subscriber level" (Tedros 1987). This reflects the realization that there
is a real telecommunications need at the national level. This emphasis on domestic
networks is likely to grow, due to the current restructuring of the African telecom-
munications sector and the opportunities offered by new technology. Corporatized
or privatized telecommunications operators will likely look to increase revenue
from the domestic network through investing in its expansion; also, many of the
constraints on national network expansion will be lifted once the telecommunica-
tions provider is separated from the government (ITU 1994). Further, new
telecommunications technologies offer significant opportunities for the expansion
of domestic telecommunications. Cellular and VSAT technologies are already
being deployed throughout the continent and are aiding the expansion of national
telecommunications networks (ITU 1994a). In the future, African telecommunica-
tions providers will likely look to employ new technologies to expand domestic
networks.31
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The restructuring of the African telecommunications sector will also lead
African telecommunications providers to emphasize the economic viability of
international links over political justifications. Thus, if African governments want
to establish regional connectivity because of the associated externalities, they will
have to adopt the AEM to catalyze regional network development. Finally, the
success achieved in those regions that have adopted certain aspects of this model
will lead other regions to attempt to implement the principles of the Appropriate
Environment Model. For example, the southern African subregion, which has the
healthiest Panaftel links (ITU 1994a), has been able to establish appropriate traffic
structures32 and has significantly outpaced other regions in investing in national
networks (ITU 1994a).

One should also note that rivalry among countries within the same region to
become the international telecommunications hub for that region has also quick-
ened the pace of domestic telecommunications development. For example, Ghana
and Nigeria have been making strides to establish regulatory policies that encour-
age private investment in their national telecommunications industries in an effort
to enhance national services in order to become the leader for international call
switching within the West African region.

The future of the Regional Satellite Model (RSM) or RASCOM, is extremely
questionable. Although plans to establish a dedicated African satellite continue to
move forward, the ability of RASCOM to establish a sustainable regional network
will depend on numerous factors:

1. The level of network expansion within, and the amount of international
telecommunications traffic originating from, landlocked countries, since
this will determine the amount of revenue that will be generated by integrat-
ing landlocked countries into one of the fiber-plans.

2. The ability to overcome the coordination problems inherent in this model.
For example, the dominance of the organization by large and powerful sig-
natories—such as Nigeria—may impede coordination.

3. The establishment of a significant market for a Direct Broadcast Satellite
(DBS) in Africa. This will be a difficult task, since DBS will raise troubling
questions about national identity and cultural imperialism.

Further, RASCOM raises another issue, namely, whether it is congruent with
the current move toward restructuring and separation of the government and the
telecommunications provider. The RSM may lead to a conflict of interests: if
African telecommunications carriers are eventually privatized and seek to offer
intra-African links, this will present competition to RASCOM, which is govern-
ment-owned. Will African telecommunications regulators attempt to impede pro-
jects that compete directly with their own system? Ultimately, considering the
issues raised earlier, and that VSAT capabilities are already offered by Intelsat and
PanAmSat, the establishment of a dedicated African satellite may not be the most
appropriate method for regional network development.

The International Aggregation Model is likely to take hold in Africa as it is
doing throughout the world. This model holds numerous benefits for Africa; how-
ever, it is unlikely that the current fiber plans will receive much support from



272 Telecommunications in Africa

African administrations. It is not clear which plan will prevail, although AT&T
has put forward the most comprehensive solution. The most likely scenario is that
the plans will continue mainly from international motivations for establishing
global fiber systems. African telecommunications carriers will probably jump on
board at a later stage.

14.4 Conclusion

The African desire to establish regional connectivity and the climate of regional
cooperation that pervaded the debate over African development in the 1960s com-
bined to create the most ambitious telecommunications project to date—the Pan-
African Telecommunications Network. Despite its ambitious goals, Panaftel has
not become a sustainable, integrated continentwide telecommunications network.
Certain links are sustainable and certain regions have advanced further than others
in establishing connectivity (e.g., SADC); however, to spur further regional net-
work development, a new model will have to be adopted. The Appropriate Envi-
ronment Model seeks to establish the necessary milieu in which sustainable net-
works can develop. The Regional Satellite Model seeks to develop regional
networks through a cooperatively owned dedicated African satellite system. The
International Aggregation Model employs optical fiber technology for regional
network development and incorporates African regional network development
into the wider context of global networking.

Although sustainable networks can conceivably be developed with all three
models, adopting the AEM would increase the chances of success for both the
Regional Satellite Model and the International Aggregation Model. For example,
appropriate tariffs for international calls will be essential to the success of both
RASCOM and Africa One; and an expansion of national telecommunications net-
works would increase the traffic transmitted through all African telecommunica-
tions systems—national, subregional, or regional; optical fiber, satellite, or
microwave. All parties interested in African regional networks (e.g., RASCOM,
AT&T, FLAG, African Governments, ITU, etc.) should promote the implementa-
tion of the AEM at the national, subregional, and regional levels.

In reference to the RSM, RASCOM should adopt a more flexible stance, rather
than bullishly moving forward with plans that originated in the 1970s. It is a dif-
ferent time, in which different technological, economic, and political factors must
be taken into account. Development of regional telecommunications networks
must be based on the underlying economic viability of the proposed network, not
on political reasoning or some other motivation. Panaftel demonstrates the folly
within the "If you build it, they will come" approach to network development.
Moreover, RASCOM should look at the opportunities offered through other tech-
nologies: AT&T's Africa One proposal or one of the other optical fiber plans may
hold some opportunities. These plans would increase intra-African capabilities
and allow RASCOM to benefit economically from the large amount of extra-
African communications, as well as the global traffic transmitted over the net-
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work. The question of distribution of revenue must be brought to the table. Fur-
thermore, RASCOM should look to market and increase the penetration of Intel-
sat's VSAT service; this would also generate revenue for the organization. If the
African VSAT market develops and no new technologies supersede VSAT, then
RASCOM should consider launching a satellite. But RASCOM must move cau-
tiously; Africa cannot afford another ill-advised attempt at establishing a regional
telecommunications network.

Those advocating the IAM will have to continue to make the economic case to
African telecommunications carriers and governments, since African support is
essential. From the African perspective, AT&T's Africa One proposal may pro-
vide significant opportunities; for example, potential revenue, future flexibility,
and the transfer of fiber-optic technology to the continent (thereby enabling
African telecommunications carriers to learn how to implement and operate fiber-
optic systems). If RASCOM opts to reevaluate its position toward Africa One (as
it seems to have already begun to do), it should assure that it is a full participant in
every aspect of the network, and that Africans take full advantage of all the oppor-
tunities and benefits offered by the network.

It is clear that regional cooperation remains a metamodel for African develop-
ment. This can be seen in the continued attempts to establish economic communi-
ties and trade blocs throughout Africa—the ECOWAS, SADC, PTA, and so on.
However, the fact that regional cooperation provides opportunities in related areas
should not lead to its broad and unqualified application in telecommunications
development. Panaftel clearly demonstrates that regional cooperation will not be
successful in overcoming all of the obstacles that hinder African telecommunica-
tions development. African nations and African telecommunications carriers will
have to find appropriate opportunities for cooperation in telecommunications.
Certain forms of cooperation are unlikely to be successful. For example, coopera-
tive manufacturing projects33 will be difficult to establish and sustain because of
the political difficulties that are likely to arise, such as the selection of the facil-
ity's location and the distribution of benefits like employment.

An appropriate form of regional cooperation in telecommunications is the
adoption of common standards. Common standards would increase the ability for
regional networks to develop and would create economies of scale within the
respective economic communities. This should enable the growth of private man-
ufacturing initiatives. As Mr. Jean Jipguep, deputy secretary-general of the ITU,
has stated, " an early agreement on a common standard for mobile communica-
tions in Africa would do more to promote investment in this high growth sector
than continuing fragmentation and home-grown policies" (Jipguep 1993a). Other
forms of cooperation are probably also feasible, such as cooperative training
(Crecchio 1980; Riverson 1991) and cooperative purchasing of telecommunica-
tions equipment (Hashimoto 1994; Hainebach 1994). Nevertheless, one must
question whether these forms of cooperation will be feasible in a more competi-
tive environment in which the government and the telecommunications carriers
have been separated and carriers face competition—possibly from other African
telecommunications carriers.
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1. One obvious exception is the development of telecommunications in Ethiopia (see
Tsige, this volume).

2. Telecommunications was used to counter threats from both African resistance fight-
ers and other colonial powers (Headrick 1991).

3. For example, in Ghana, during the Ashanti War, the British extended telecommunica-
tions capabilities from Accra to Kumasi in order to facilitate the suppression of the uprising
(Allotey and Akorli, this volume).

4. The African plan subcommittee was created in 1960 by the Plenary Assembly of the
International Telegraph and Telephone Consultative Committee (CCITT) and the Interna-
tional Radio Consultative Committee to address the needs of newly independent African
nations.

5. This subregional structure was also congruent with regional grouping that had devel-
oped in Africa, for example, the Economic Community of West African States (ECOWAS)
and the Southern African Development Coordination Conference (SADCC). During this
phase of Panaftel's development, the Pan-African Telecommunications Union was estab-
lished as the Specialized Agency of the OAU in the field of telecommunications. It was
hoped that these organizations would be able to assist in the implementation of Panaftel.
Recent studies have suggested that the multitude of telecommunications organizations in
Africa may have hindered, rather than assisted, telecommunications development on the
continent (ITU 1994a, 1994b).

6. During this period, Panaftel also benefited from the initiation of the United Nations
Transport and Communications Decade for Africa (1978-88), which provided additional
resources to Panaftel.

7. Although it is not explicitly stated in any material reviewed for this study (with the
exception of some discussion of the different telecommunications organizations that origi-
nated for Francophone and Anglo-West Africa in Sy (1985)), the differences in language
between French- and English-speaking West Africa must have hindered telecommunica-
tions traffic. (See Kellerman 1990 for an analysis of the role of language in telecommuni-
cations flow.)

8. With the exception of the link between Djibouti and Zaire, all the switching centers
installed since 1986 have been digital.

9. These data exclude communication with South Africa.
10. Much of the information for this section is based on personal communications with

senior ITU officials.
11. This project has an estimated cost of U.S.S5.35 million—U.S.S1.25 million was pro-

vided by Ethiopia and U.S.$4.30 million has been contributed by the European Economic
Community (Conference of African Ministers 1993).

12. The countries presented in these tables were selected on the basis of the amount of
data available in ITU, 1991. These countries had the most comprehensive data. This is
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probably due to a failure by bther countries to respond to survey requests issued by the
ITU.

13. For example, in 1994, it was estimated that to increase the current average ratio of
direct exchange lines (DEL:;) from 1.6 per 100 to 3.0 per 100 by the year 2000 would
require an estimated U.S.$30.8 billion investment (ITU 1994b). Obviously, the accuracy of
this estimate will depend on the cost per line and the type of technology deployed.

14. Many aspects of this model are articulated and recommended throughout the African
Green Paper; however, it is not presented as a specific model for regional network develop-
ment. Further, many aspects of the Panaftel model are also recommended in the document,
which does not make a clear distinction between these two or any other models for regional
network development in Africa (ITU 1994b).

15. The African telecommunications sector has the highest average rate of return in the
world. Africa's average annual return is 26 percent, while the world average is 16 percent
(ITU 1994a). However, these profits are rarely reinvested in the telecommunications net-
work. In 1992, on average, only 36 percent of the profits that were generated by the PTTs
was reinvested in the telecommunications network (ITU 1994a).

16. In 1992, sub-Saharan Africa had an average of 58 employees per 1,000 main tele-
phone lines. The next closest regions in the world were the Arab States and Russia with 19
employees per 1,000 DHLs, then the Asia-Pacific region with 17 employees per 1,000
DHLs (ITU 1994a). This inefficiency can also be found in the procurement procedures and
the lack of competitive tendering. This has the effect of raising the cost per new line, which
was the highest of any region in the world (ITU 1994a), and lowering the possibility for
telecommunications expansion.

17. A joint UNDP/TTU report showed that for ten surveyed sub-Saharan African coun-
tries, an average of only 60 percent of bills were collected, and the state was the main
debtor (cited in ITU 1994b).

18. A recent study has correlated the free flow of economic factors to trade between
nations and the ability to form economic communities, trade blocs, and so on (OECD 1993).

19. A total of U.S.$1.5 million in funding was provided by the African Development
Bank, the UNDP, the ITU, the OAU, and the governments of Italy and the Federal Repub-
lic of Germany (ITU 1990).

20. In April 1995, RASCOM began reviewing proposals concerning the precise terms of
the Non-Signatory Agreement. At that time, the estimated levels of ownership for
nonsignatory members ranged between 20 percent and 49 percent of the satellite system.
There was no estimate as to the amount of capital that would be raised through the Non-
Signatory Agreement. The precise terms of the agreement were to be finalized at a meeting
of the RASCOM signatories in Accra, Ghana, in May 1995 (personal communications).

21. In early 1995, RASCOM management declined to disclose the name of their satellite
partner.

22. Nigeria wanted the headquarters to be located in Lagos, Nigeria. However, the orga-
nization decided to establish its headquarters in Abidjan, Ivory Coast (Jipguep 1993b;
African Communications 1994; Conference of African Ministers 1993). Nigeria has since
rejoined RASCOM (personal communications).

23. In reference to the optical fiber plans for the continent, specifically AT&T's Africa
One proposal, RASCOM asserts that these plans complement its own objectives and will
not endanger RASCOM's viability (personal communications).

24. This is an 18,000-kilometer fiber-optic network that stretches from Singapore,
through the east coast of Africa, to the Middle East and France. The system was built by
AT&T's Submarine Systems division for a consortium of over fifty telecommunications
companies.
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25. In 1998, ASEAN agreed on a plan—the ASEAN Optical Fiber Cable Network
(AOFSCN) (Mohammed and Supaat 1992). The ability to transmit non-ASEAN traffic
may become a key revenue stream for this network.

26. Fiber-optic Link Across the Globe (FLAG) is a partnership between Nynex (United
States), Gulf Associates (United States), Dallah Albaraka Group (Saudi Arabia), and
Marubeni Corporation (Japan). In 1995, FLAG was pushing a proposal to connect African
countries to its 31,000-kilometer fiber-optic link from the United Kingdom to Japan. The
FLAG proposal has an estimated cost of U.S.S800 million (Langworth 1994).

27. Alcatel's Pan-African project focuses exclusively on West Africa; it has nineteen
landing points from Cape Town to Casablanca. The project has an estimated cost of
U.S.$600 million. Alcatel hopes to solicit 50 percent of the necessary financing from Euro-
pean, Asian, and South American investors. It proposes that the remaining half be con-
tributed by African countries—it estimated that the average cost per country will not
exceed U.S.S18 million (Ayre 1994).

28. Personal communications.
29. AT&T foresees multilateral and bilateral funding agencies as the most likely source

of capital for African telecommunications providers' investment in Africa One. On March
8, 1995, William B. Carter, president of AT&T Submarine Systems, Inc., testified before
the Joint Hearing on Trade and Investment in Africa. He argued that Africa One was essen-
tial to Africa's development and should be supported by the United States through the bilat-
eral aid agencies, such as the Agency for International Development (AT&T 1995).

30. The long-term economic viability of this strategy has been questioned (Langworth
1994).

31. Of course, African nations must be cautious in their selection of technology and must
be certain that their choices appropriately satisfy African needs.

32. The southern African region has adopted a Sender Keeps All tariff structure. Under
this model the originating country keeps all tariffs charged to the user, which eliminates the
need for settlement of payments (ITU 1994b). This model may also provide an incentive to
lower international tariffs, since it would theoretically increase the amount of traffic that
flows over the international link and translate into increased revenue for the national
telecommunications provider.

33. This application of the Regional Cooperation Model is advocated in OAU, Draft Pro-
tocol on Transport and Communications, Article 10 (rev. 2), item h.
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15
New Communications
Technologies for Development:
Challenges for Africa

HEATHER E. HUDSON

The importance of expanding and upgrading telecommunications in developing
countries has been a major telecommunications theme throughout the 1980s and
1990s. Nowhere are the needs greater or the problems more daunting than in
Africa.

Access to telecommunications in most of Africa is extremely limited. For a
population of about 570 million, there are only 3.5 million exchange lines. The
poorest countries have less than one telephone for every 2,000 inhabitants and
virtually no reliable communications in rural and isolated areas (Hudson 1990a).
Of the approximately 151,000 villages in Africa, 121,000—or 80 percent—have
no telephone service although the population of the continent is at least 70 per-
cent rural (Jipguep 1990). Teledensities (number of telephone lines per 100 pop-
ulation) range from 0.1 to 8.9. At least thirty countries have less than 1 line per
100 inhabitants.

Of course these averages do not reflect actual access to telecommunications for
most Africans. Telecommunications facilities are concentrated in urban areas,
although typically 80 percent or more of the population live in rural areas. Thus
the majority of Africans have no access to telephone service.1 Table 15.1 shows
that many countries have less than 1 line per 1,000 people in areas outside the
largest city.2

Internet access in Africa is also extremely limited. As of mid-1994, at least
twenty African countries had no Internet access. Only South Africa had full Inter-
net connectivity. The other countries had electronic mail access only, typically at a
major university (NSF Network News 1994).

To meet the very modest goal of 1 telephone per 100 inhabitants by the end of
the century, the existing 5 million lines will have to be increased by another 4
million, requiring an investment estimated at U.S.$6 billion (Westendoerpf and
Odeh 1990).

279
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Table 15.1. African Teledensity: Urban and Rural Areas (1992)

Country

Algeria
Angola
Benin
Burkina Faso
Burundi
Cameroon
Chad
Djibouti
Egypt
Ethiopia
Ghana
Ivory Coast
Madagascar
Malawi
Mali
Mauritania
Morocco
Mozambique
Namibia
Niger
Nigeria
Senegal
Sierra Leone
Somalia
South Africa
Sudan
Swaziland
Tanzania
Togo
Tunisia
Uganda
Zambia
Zimbabwe

Teledensity: Percentage of Population in Teledensity:
National Largest City Largest City

3.7
0.5
0.3
0.2
0.2
0.4
0,1
1.4
3.9
0.3
0.3
0.7
0.3
0.3
0.13
0.3
2.5
0.4
4.0
0.1
0.3
0.8
0.3
0.2
8.9
0.2
1.9
0.3
0.4
4.5
0.2
0.9
1.2

12.1
16.9
4.4
4.6
4.6
6.7

12.9
75.0
17.2
3.7
7.3

17.7
5.8
3.6
7.8

22.0
12.8
10.1
9.6
7.6
6.6

20.1
16.7
11.5
6.4
7.7
6.5
6.3

19.1
20.0
4.0

12.2
11.4

6.0
2.2
4.3
3.0
4.5
3.3
0.5
2.0
8.1
4.6
2.2
3.0
2.9
4.3
1.2
1.2
5.9
2.7

20.5
1.2
1.4
2.8
1.8
1.7

44.6
0.7

10.9
2.0
1.8
6.8
1.6
2.5
5.2

Teledensity:
Rest of Country

3.54
0.18
0.21
0.23
0.03
0.25
0.01
0.29
3.94
0.25
0.30
0.21
0.29
0.21
0.11
0.11
2.13
0.09
2.23
0.05
0.19
0.28
0.05
0.04
7.42
0.22
1.35
0.20
0.08
4.03
0.10
0.71
0.71

Source: World Telecommunications Development Report, Geneva: ITU, 1994.

Not only is the amount of infrastructure in Africa limited, but the quality of
service is also poor in many regions. Local call completion rates are less than 30
percent compared with more than 70 percent for industrialized countries (Saun-
ders, Warford, and Wellenius 1994). The World Bank estimates that the average
network expansion rate in Africa is under 7 percent per year, whereas the eco-
nomic requirement is not less than 12 percent. Sub-Saharan Africa has invested
only 0.3 percent of gross domestic product (GDP) in telecommunications, while
Europe, which is near saturation, has invested 0.7 percent of GDP and Latin
America 0.6 percent (Lomax 1990). Clearly, management of the telecommunica-
tions sector must be improved if increased investment is to be obtained and uti-
lized effectively to meet these growth targets.
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15.2 Telecommunications in the Development Process

Telecommunications is a "missing link" in much of the developing world, as the
Maitland Commission noted (International Commission 1984).3 The telecommu-
nications link is not simply a connection between people but a link in the chain of
the development process itself. There is now considerable evidence that telecom-
munications contributes to socioeconomic development. Projects and studies con-
ducted in the 1980s and 1990s have shown that telecommunications can facilitate
many development activities, including agriculture, industry, shipping, education,
and health and social services (see, e.g., Saunders, Warford, and Wellenius 1994;
Hudson 1984; and International Commission 1984). These studies have been aug-
mented by recent research on rural telecommunications in the United States (cf.
Parker and Hudson 1992; Parker et al. 1989).

In an increasingly time-conscious world, distance represents time. In economies
that depend heavily upon agriculture or the extraction of resources (lumber and
minerals), distance from urban markets has traditionally been alleviated only by the
installation of improved transportation facilities, typically roads. Yet transportation
links leave industries without the access to the information that is becoming
increasingly important for the production and marketing of their commodities.

Another disadvantage faced by many developing countries is economic special-
ization. As they strive to diversify their economies, timely access to information
on market opportunities arid modern production and management techniques
becomes even more critical. As developing countries join the global market by
attracting multinational corporations, establishing joint ventures, and developing
service industries, they soon recognize the need for a reliable and modern
telecommunications network.

Telecommunications is also vital to the emerging information sectors in devel-
oping regions. The great distances between the major research institutes and
development centers, as well as the vagaries of postal services and expense of air-
fares, mean that experts are isolated from each other and from the people they are
trying to help. For example, the National Research Council points out that sharing
information is vital for Africa if Africans are to contribute to finding solutions to
their own development problems:

Economic development in Africa will depend heavily on the development of the
information sector. Countries will need the ability to communicate efficiently with
local and overseas markets to determine where they may have comparative advan-
tages for supplying their products to consumers or to purchase essential imports,
based on current prices arid services. Many of the economic development problems
facing African countries have scientific and technological components that will
require solutions to be developed in Africa by African scientists. . . . Lack of informa-
tion is a critical constraint. (National Research Council 1990)

In sum, the ability to communicate instantaneously can facilitate the develop-
ment process by increasing the following:

• Efficiency, that is, the ratio of output to cost.
• Effectiveness, or the extent to which development goals are achieved.
• Equity, that is, the distribution of development benefits throughout the society.
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15.3 New Technologies and Services

Telecommunications technology has changed dramatically in the past decade.
Perhaps the most telling evidence of change is the cover of the Maitland Com-
mission report itself, which shows two rotary dial telephones. This is not to say
that digital switching did not exist by 1984, but that it was not considered neces-
sary or perhaps even appropriate for developing regions. A second indicator is
that the commission specifically identified only telephone service, and proposed
access "in due course [to] the other services telecommunications can provide."
Today, many of those services could be available as soon as telecommunications
service is provided.

Recent innovations in telecommunications and other information technologies
have resulted in new equipment and services that are particularly suitable for the
applications of developing countries. The following sections describe examples of
these technologies and services.

75.3.1 Satellite Communications

Satellites have been considered an ideal technology for Africa because of the con-
tinent's limited infrastructure, vast distances, and widely scattered population.
African countries were among the major early beneficiaries of the Intelsat system,
which linked African capitals to each other and to the rest of the world. A regional
satellite could extend these benefits by linking towns and villages into national
networks and distributing broadcasting services.

15.3. J.I Thin-Route Satellite Earth Stations for Voice and Data

The advent of small low-cost earth stations, such as those used for rural telephony
with domestic satellites or the VISTA terminals used with Intelsat satellites, bring
voice and data communications to isolated regions such as deserts, jungles, moun-
tainous areas, and offshore islands. These earth stations may be installed in any
community or project site without the need for expensive terrestrial links to the
national network. They may serve the surrounding territory through line-of-site
radio links. Earth stations designed for mobile communications such as Inmarsat's
suitcase terminals could also be used for communications with refugee camps and
to coordinate emergency relief activities (Hudson 1990a).

15.3.1.2 Data Broadcasting

The flow of information within the developing world has been hampered by the
cost of distribution and by the lack of access to telecommunications facilities in
rural areas. Very small aperture terminals (VSATs) now make it possible for news
service information to be disseminated to virtually any location. News service
copy is transmitted by satellite from a hub earth station that may be shared with
other data, voice, and video customers. These "micro earth stations" may be pow-
ered using photovoltaics or portable generators (Parker 1987). Reuters uses this
VSAT technology for news service feeds to Latin America. In Asia, the World
Broadcast Service based in Hong Kong uplinks news service feeds to Intelsat's
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Indian Ocean satellite, which covers 80 percent of the world's population, includ-
ing much of Africa.

15.3.1.3 VSATs for Interactive Data Communications

Microcomputers or terminals linked to mainframes via interactive VSAT technol-
ogy can be used to collect and update information from the field. A VSAT net-
work called NICNET operated by the Indian government's National Informatics
Center (NIC) now links 160 locations and will be expanded in the next stage to
more than 500 (Blair 1988). Similar systems may be used for electronic banking,
whether linking teller machines to computers or remote bank branches to head-
quarters—and for other interactive applications such as reservation systems,
weather and pipeline monitoring, and other field data collection. Most recently,
VSATs are being employed for Internet services. From the VSAT hub, an Internet
Service Provider located in African can link into a major Internet backbone in the
United States via satellite.

15.3.1.4 Regional Geostationary Satellites

Until 1995, the only geostationary satellite system providing voice and data commu-
nications for Africa was the Intelsat system. Intelsat has linked African capitals to
each other and to the rest of the world for more than two decades. Some countries
such as Algeria, Sudan, and Nigeria have also leased Intelsat capacity for domestic
communications, typically linking their provincial capitals. However, the Intelsat
system is designed for heavy-route trunking rather than thin-route services. There
have been many attempts to obtain a regional satellite system for Africa that would
be specifically designed to meet needs for rural telecommunications and broadcast-
ing services. The ITU, the Organization for African Unity (OAU), and other organi-
zations sponsored the RASCOM (Regional African Satellite Communications) pro-
ject to examine the feasibility of a regional African satellite. Yet the difficulties of
working out ownership, management, and financing have stymied regional propos-
als such as RASCOM. However, other satellite capacity for Africa has become
available. In 1995, PanAmSat launched its PAS-3 Atlantic Ocean Satellite, which
offers coverage over Africa as well as connectivity between Europe and the United
States. In the same year, PanAmSat also launched its PAS-4 Indian Ocean Satellite,
which includes dedicated high-powered Ku band-spot beams over Southern Africa
to support the region's first direct-to-home satellite television platform. Other global
geostationary satellite systems may follow to compete with Intelsat. Meanwhile, the
commercial viability of other regional satellites for either multipurpose use or spe-
cialized broadcasting applications is being evaluated by several entities. And Intelsat
itself modifyied its footprints to accommodate developing country requirements.

15.3.1.5 Microsatellites

Very small satellites that provide limited but very inexpensive message communi-
cations are known as microsatellites. SatelLife of Cambridge, Massachusetts, oper-
ates two microsatellites, Healthnet I and Healthnet n, with sixteen stations licensed
in Africa. These satellites provide store-and-forward data communications; when
the satellite passes overhead, data can be transmitted and received by very cheap



284 Telecommunications in Africa

earth stations linked to personal computers. Field reports from the Gambia cited
improved efficiency of collecting epidemiological data from vaccine trials using
Healthnet instead of having a person from the Ministry of Health travel 500 kilo-
meters every week to pick up the data. Similarly, in Cameroon, Healthnet is used
for logistics coordination, administration, and communication, instead of someone
traveling from province to province (SatelLife News 1994b).

15.3.1.6 Low Earth Orbiting Satellites

Another satellite option is likely to be low earth orbiting (LEO) systems designed
for personal and mobile communications. Such systems could also be used for
fixed communications in rural areas. Several global satellite systems have been
proposed using LEO satellites. Frequencies were allocated for LEO systems at the
ITU World Administrative Radio Conference in 1993. Low earth orbiting satel-
lites are intended to be used for mobile communications from small handheld ter-
minals. Proponents of LEO systems have stated that this technology could be used
to provide communications in isolated regions such as much of rural Africa.
While the availability of handheld units for ubiquitous communications is appeal-
ing, price estimates for this service in the range of U.S.$3 per minute are far
beyond the means of most African users. Even if prices were to drop considerably,
LEO communication would not be affordable for rural Africans. Major rural eco-
nomic interests might use this service, for example, to provide telephone service
for tourists in game parks, to reach remote mining sites and plantations, and so on.

15.3.2 New Radio Technologies

Advances in radio technology such as cellular radio and rural radio subscriber
systems offer affordable means of serving rural communities. A recent news mag-
azine article on the communications revolution showed a Masai warrior talking on
a cellular phone.

Radio technologies also make it possible to reach villages without laying cable
or stringing copper wire. A radio network may extend to clinics, development
offices, and villages from a backbone microwave system, as is done in Zimbabwe
and Rwanda (see chapter 7). Radio may also link surrounding villages to satellite
earth stations, an approach used in Peru.

15.3.3 Digital Compression

With voice compression technology, digitized voice signals can now be "com-
pressed" so that several voice signals can share a single 64-kilobit channel. Six-
teen-kilobit voice has proved viable for telephony; some vendors have also intro-
duced 8-kilobit voice with adequate quality for basic telephony. The advantage of
the compression is that the cost per voice circuit can be significantly reduced if up
to eight voice transmissions can share a single channel.

In video compression technology, digitized video can be sampled and com-
pressed so that video signals require as few as 64 kilobits instead of the typical 1.5
to 2 megabits. The quality of the compressed picture has improved and the price
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of video codecs (coders/decoders) has dropped considerably in the past couple of
years, with the result that video conferencing may be a viable alternative in Africa
where travel between capitals is both expensive and time-consuming.

15.3.4 Conferencing and Messaging

A thin-route service with considerable promise for development applications is
audio teleconferencing. Several sites can be linked together through a bridge at a
switching point or by assigning a common frequency on a satellite audio channel.
Electronic mail or communication via computer is a means of exchanging infor-
mation immediately. Personal computer users worldwide may now interact using
various electronic mail networks. Messages may be sent from one computer to
another by communication through a host computer that is equipped with commu-
nications and message-processing software including "mailboxes" for subscribers.
These services are cheaper than voice communications and overcome the time
zone differences that hinder real-time communications. Users may dial into local
nodes of packet-switched networks to reduce transmission costs. Specialized elec-
tronic mail networks have been established for users in developing countries
(International Development Research Centre 1989).

Another application of computer communications is computer conferencing,
that is, interaction of many users through a central host computer. Each confer-
ence member may share ideas with the others and respond to their comments. Par-
ticipants may log on at their convenience, thus avoiding the need for scheduling to
accommodate individual schedules and time zone differences.

15.3.5 Transmitting Hard Copies

Another technology with widespread development applications is the facsimile or
fax machine, which enables any type of hard copy including print, graphics, hand-
written messages, and the like to be transmitted over a telephone line. Also, "fax
boards" may now be installed in personal computers to allow a message created
on a personal computer to be sent directly to a facsimile machine.

15.3.6 Personal Computers

Information in the form of databases, full text of journals, video images, and other
graphics may now be stored on compact discs and retrieved with a relatively inex-
pensive reader attached to a personal computer. The advantages of CD-ROMs
(compact disc, read-only memory) include vast storage potential, low cost, durabil-
ity, and ease of use. In addition, CD-ROMs can be used on a standalone basis,
without the need for on-line access to databases. Of course, the discs must be fre-
quently updated to keep information current. University and other research
libraries in many African countries have rapidly adopted CD-ROMs because of the
vast amount of information from journals and other sources that can be accessed.

The enhanced graphics capabilities of personal computers now make it possible
to use desktop publishing systems to produce newsletters and other printed mate-
rials without typesetting. These features may be particularly valuable in countries
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where newspapers, texts, and development materials in local languages may be
scarce and costly to produce. Development agencies may now produce their own
materials in-house. Storefront desktop publishers may enable many small users to
share the desktop publishing equipment and software. Desktop publishing may be
combined with telecommunications, such as facsimile, for example, so publica-
tions may be inexpensively produced and distributed.

75.3.7 Photovoltaic*

Photovoltaics are also important for the future of African telecommunications.
Harnessing sunlight is an ideal solution for generating power in a continent where
power grids are overtaxed in cities and often nonexistent in rural areas. Solar-
powered rural call offices, repeaters, and satellite terminals are being introduced,
but more affordable and appropriate designs are needed.

Electrification is an important component of any development strategy. A priest
who had founded a cooperative in Rwanda that assembled solar panels explained
to the author: "Development begins in the head." The package he had developed
included a power supply for two lights and a radio for a small house, so that the
family could read and listen to the radio after dark (Hudson 199 la).

15.4 Using New Technologies for African Development

75.4.7 Applications and Benefits

The new technologies offer many opportunities to overcome the barriers of dis-
tance that make information acquisition and dissemination so difficult in many
developing regions. The following sections describe some examples.

15.4.1.1 Benefits for Commerce

A Nairobi industrial spare parts firm expanded 35 percent after the installation of
additional telephone lines (Saunders, Warford, and Wellenius 1994). Farmers in
the Nile delta are able to obtain better prices for their produce by contacting buy-
ers in Alexandria directly by telephone rather than dealing through local middle-
men (Hudson, unpublished research). National parks not only protect the environ-
ment but generate significant foreign exchange from tourism in many parts of
Africa. Game wardens and park rangers use two-way radios to combat poaching
and assist visitors.

Computers combined with telecommunications enable organizations to conduct
business from virtually any location. Banks may transfer funds internationally
using the SWIFT network (Hudson and York 1988). Airlines may book reserva-
tions from ticket offices, airports, and travel agencies. Brokers and traders may
buy and sell coffee, soybeans, copper, petroleum, and the like, electronically. With
reliable telecommunications links, these activities need not be limited to cities.
Agricultural cooperatives may use computer terminals to find where to get the
best prices for their crops. Tourist lodges in scenic areas may book reservations.
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15.4.1.2 Logistics

Field reports from the Gambia cited improved efficiency of collecting epidemio-
logical data from vaccine trials using Healthnet instead of having a person from
the Ministry of Health travel 500 kilometers every week to pick up the data. Simi-
larly, in Cameroon, Healthnet is used for logistics coordination, administration,
and communication, instead of someone traveling from province to province
(SatelLife News 1994V).

Unfortunately, limited access means that the benefits of improved telecommu-
nications too often remain hypothetical. Studies by the ITU, World Bank, and
other agencies have documented the benefits of telecommunications in rural and
urban activities that could be obtained if reliable telecommunications were avail-
able. For example, Ugandan cotton and coffee cooperatives could eliminate
unnecessary trips by managers and improve logistics if telecommunications
linked the cooperatives with each other and their processing and marketing opera-
tions. It was estimated that these cost savings would offset the expense of the
telecommunications investment in one to four years, depending on the technology
selected for the network (Saunders, Warford, and Wellenius, 1994, pp. 185-186).

15.4.1.3 Electronic Messaging and Meetings

Facsimile transmission and electronic mail may be particularly viable alternatives
to sending hard copies of correspondence and documents through the mail, where
service may be slow or unreliable. Managers and researchers located in different
cities may exchange information quickly. These technologies can also be used to
link project staff in the field with each other and with headquarters.

Travel in Africa is both very expensive and very time-consuming. Officials may
require two to three days to travel within the African continent because of inconve-
nient flight schedules and the limited frequency of interregional flights. Airfares are
also high because of lack of competition on most routes. However, managers,
development experts, or project staff may now stay in touch electronically rather
than having to travel for face-to-face meetings. Audio conferencing allows partici-
pants at several sites to participate in the same meeting, while computer conferenc-
ing allows for group members to interact at their convenience by reading and con-
tributing to a discussion stored on a host computer. Video conferencing may also
be a viable option for linking major African capitals or research centers.

These electronic meetings do not offer the richness of face-to-face interaction,
but they may be particularly important as a substitute for traveling to meetings
where transportation costs severely strain limited travel budgets.

Researchers have also hypothesized that reducing isolation can help to reduce
personnel turnover. While causal data are difficult to obtain, it appears that com-
munication is at least an important factor. For example, better communications is
cited as one of several factors encouraging reversal of the medical brain drain in
Navrongo, Ghana (SatelLife News 1994a).

15.4.1.4 Training

Audio conferencing may be used to update field staff without bringing them to the
cities for training. For example, in Peru the Rural Communication Services Project
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linked seven rural communities, three via satellite, and four via VHP radio and then
via satellite to the national network. More than 650 audio teleconferences concern-
ing agriculture, education, and health were carried out during the project (Mayo et
al. 1987).

The ITU has piloted training courses on telecommunications that use computer
conferencing and facsimile to supplement written materials.

15.4.1.5 Distance Education

Audio conferencing has been used in other parts of the world to link isolated stu-
dents who are studying by correspondence. For example, the University of the
South Pacific uses a satellite-based audio conferencing network to provide tutori-
als to correspondence students scattered in ten island nations of the South Pacific.
The University of the West Indies (UWI) also offers instruction to students at
extension centers throughout the Caribbean using a combination of satellite and
terrestrial audio links (Hudson 1990a).

In many parts of Africa, there are well-established correspondence courses,
which were typically developed to help students complete their high school edu-
cation and teachers to attain certification. However, dropout rates are high. The
experience at USP and UWI indicates that regular tutorials can reduce dropout
rates by providing advice and feedback for students and by creating a sense of
community with other correspondence students. Reliable telecommunications
links in Africa would enable students to participate in audio or computer confer-
ences from local community centers. Several distance learning projects which use
satellite technology to educate students living in remote rural areas have taken off
in South Africa. For example, the Africa Growth Network offers interactive edu-
cational courses to over 2,000 remote sites throughout the country on the PanAm-
Sat satellite.

15.4.1.6 Research

Computer terminals or personal computers with modems linked to the telecom-
munications network can provide access to databases anywhere in the world.
Agricultural researchers, for example, may access the Food and Agriculture Orga-
nization (FAO) databases in Rome. Health researchers may search the database of
the National Library of Medicine in Bethesda, Maryland. Others may search spe-
cialized development databases such as those for agriculture and energy in India
and for development project management in Malaysia.

Costs may be reduced further if these searches can be localized. Databases may
be downloaded onto computers within the country, with updates transmitted at
regular intervals using telecommunications. The search then becomes local, with-
out the cost of connect time.

Databases in CD-ROM format are also proliferating rapidly. Several universi-
ties and research centers in Africa now search databases locally using CD-ROM
drives attached to personal computers (National Research Council 1990). Many
bibliographic databases contain detailed abstracts. Some CD-ROM materials now
include full text, an important consideration where books and journals are expen-
sive and difficult to obtain.
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15.4.1.7 Dissemination of Information

Information for use in publications may be transmitted from the field and from
regional centers to desktop publishing locations via telecommunications net-
works. For example, development workers and reporters in the field could send in
reports by facsimile; these materials would then be edited and published in
newsletters in the city. Posters and notices could be faxed to the rural communi-
ties. Newsletters could be faxed either directly to the communities or to regional
centers for duplication and dispatch to schools, clinics, or government offices in
their territory. Information obtained from various sources such as news services,
databases, and teleconferences could also be disseminated to development work-
ers throughout the country or region via facsimile.

These technologies can also help to foster democracy. In Rwanda, before the
massacres of 1994, fledgling political parties used fax machines to organize rallies
and sent audiocassettes and videotapes of the president's speeches around the
country so that people would know what their leaders were saying. Reporters used
newly installed rural telephones to file stories.

15.4.2 New and Changing Demands for Services

The proliferation of technologies and services has several implications for African
telecommunications planning. First, there are likely to be new and changing
demands for telecommunications services. It is not unrealistic to expect that pro-
ject managers will want to communicate from laptop computers in the field, rural
businesses will want to send messages by facsimile, and environmental agencies
will want to monitor data on rainfall, soil erosion, and livestock collected in rural
locations.

15.4.2.1 Voice and Data

While basic voice communication is still the first priority, many African users
now have requirements for data communications as well, particularly facsimile
and relatively low-speed data communications. Thus transmission channels must
be reliable enough to handle data and voice traffic.

15.4.2.2 Urban and Rural

The availability of relatively low-cost radio and satellite technologies for serving
rural areas makes it possible to reach even the most remote locations and to base
priorities for service on need rather than proximity to the terrestrial network. But
these links also need to be highly reliable if rural users are to take advantage of
the applications of facsimile and data communications just described.

15.4.3 Responding to Demand for New Services

The new technologies now available are likely to create demand for new services
such as packet-data networks and teleconferencing networks. African telecommu-
nications managers must be able to respond to these demands both by providing
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the technical facilities and by setting realistic tariffs if users are to take advantage
of the information-sharing potential now possible via telecommunications.

15.5 Bottlenecks and Bypass

15.5.1 The PTT Bottleneck

Today more than 95 percent of Africa's population has no access to reliable
telecommunications, despite the availability of VSATs and other relatively low-
cost technologies (VHP, UHF, rural subscriber microwave systems, cellular radio,
and the like). Given the demand, the reduction in costs, and the potential benefits,
why is the diffusion rate so low? There are many reasons, but a major problem is
that in most cases the telecommunications administration (PTT) acts as a gate-
keeper or bottleneck that prevents customers from obtaining equipment and ser-
vices. Thus the government-operated utility model that was adopted to protect the
public interest now acts as a constraint to retard growth of the telecommunications
sector and, as a result, the economy as a whole.

Some examples illustrate the result of the bottleneck. First, the number of tele-
vision sets has greatly exceeded the number of telephones in many African coun-
tries. This imbalance is generally not the result of government priorities but of
either lack of awareness of the role of telecommunications, lack of coordinated
planning in delivery of services, or unwillingness to give up political and eco-
nomic control.

Data from forty countries show that on average there are four times as many
television sets as telephone lines in Africa (see table 15.2). However, the range is
even more striking. Sudan, for example, has 29.8 times as many television sets as
telephone lines; Nigeria and Liberia have more than ten times as many television
sets as telephone lines, while the Ivory Coast has 8.9 and Uganda has 6.9. Coun-
tries where there are approximately the same number of television sets as tele-
phone lines are typically among the poorest, with very limited access to either.4

Similarly, personal computers are becoming more widely available than tele-
phone lines in many development agencies, businesses, and universities in Africa.
The reduction in cost and increase in computing power of personal computers
have been accompanied by advances in telecommunications that should make
affordable voice and data communications available virtually anywhere. Yet
access to computers is by way of a competitive marketplace, whereas telecommu-
nications services are provided in most countries through access to a single
national network. While a personal computer is a standalone technology (despite
the fact that it can be linked to other computers through a network), a telephone
set and a satellite terminal are useless by themselves—they require a network.
Thus, users cannot meet the need for telecommunications alone by buying a tele-
phone set, a cellular phone, or a VSAT. They must be able to connect to a net-
work, and the PTT controls access to the only network. If the PTT is not respon-
sive to consumer needs, as is often the case, frustrated consumers remain without
service. These same consumers can usually buy standalone technologies such as
computers and videocassette recorders (VCRs) on the open market.
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Table 15.2. Ratio of Television Sets to Telephone Lines in Selected African Countries
(1992)

Country

Algeria
Angola
Benin
Burkino Faso
Burundi
Cameroon
Central African Republic
Chad
Congo
Djibouti
Egypt
Equatorial Guinea
Ethiopia
Gabon
Ghana
Guinea
Ivory Coast
Lesotho
Liberia
Madagascar
Mali
Mauritania
Morocco
Mozambique
Namibia
Niger
Nigeria
Senegal
Sierra Leone
Somalia
South Africa
Sudan
Swaziland
Tanzania
Togo
Tunisia
Uganda
Zaire
Zambia
Zimbabwe

Unweighted Average

Telephone Lines
per 100

3.7
0.5
0.3
0.2
0.2
0.4
0.2
0.1
0.8
1.4
3.9
0.4
0.3
1.9
0.3
0.2
0.7
0.6
0.2
0.3
0.1
0.3
2.5
0.4
4.0
0.1
0.3
0.8
0.3
0.2
8.9
0.2
1.9
0.3
0.4
4.5
0.2
0.1
0.9
1.2

1.1

TV Sets
per 100

3.0
0.6
0.5
0.5
0.1
2.3
0.4
0.1
0.6
5.2

10.8
0.7
0.2
3.8
1.5
0.7
6.0
0.6
1.8
2.1
0.1
1.7
7.4
0.3
2.6
0.5
3.0
3.6
1.0
1.7

10.3
7.2
2.0
0.2
1.1
8.0
1.0
0.1
3.1
3.1

2.5

Ratio of
TV Sets/Tel. Lines

0.8
1.3
1.5
2.5
0.4
5.4
2.4
1.7
0.8
3.6
2.7
2.1
0.9
2.0
5.0
3.7
8.9
1.0

10.8
7.1
0.9
5.4
3.0
0.7
0.7
3.8

10.6
4.8
3.2

10.4
1.2

29.8
1.0
0.5
2.6
1.8
6.9
1.2
3.5
2.5

4.0

Source: World Telecommunications Development Report. Geneva; ITU, 1994.

Another bottleneck was pointed out in an article in the Harare Sunday Herald
during the 1989 Africom Development Conference sponsored by the International
Telecommunications Union. Under the headline "Telephone Blues," the article
reported that the Zimbabwe Postmaster General had announced that the freeze on
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telephone installations imposed in 1989 would continue because there were no
available telephone instruments. He confirmed that there were telephone lines
available in certain areas, but no telephone sets, and that the department had
applied to the government for a foreign exchange allocation to source the sets.
The article stated that there were 70,000 applicants waiting for telephones ('Tele-
phone Blues" 1990).

While it is unusual to have extra lines in most parts of Africa, the situation in
Harare pointed out that some bottlenecks could be overcome simply by opening
up the market, in this case for terminal equipment. Africans could probably obtain
reconditioned rotary dial telephone sets for next to nothing from countries that
have switched to tone dialing.

It should be noted that several African countries are opening up their markets
for terminal equipment. However, this equipment is generally imported from
overseas and must be paid for with hard currency. Some African countries do pro-
duce telephone sets, so it would be possible to establish a market in which they
could sell sets in other African countries directly to users rather than to the PTTs.

15.5.2 Bypass: The Users' Response

When users are unable to obtain the capacity they need, or to afford to use avail-
able services, they look for alternative solutions. In the old days, they turned to
high-frequency (HF) radio. There are still numerous private HF radio networks
today in many parts of Africa, and although HF is frustrating in its signal quality
and varying reliability, the price is right. If the users own their radios, they can use
them whenever they want without paying a carrier. Now, satellites offer a more
reliable bypass option.

The Flying Doctor Service operated by the African Medical and Relief Founda-
tion (AMREF) in Kenya, Tanzania, Malawi, and other countries continues to use
its own dedicated radio networks rather than the public telephone system because
of the high cost and low reliability of the telephone service. As noted earlier,
another nonprofit development organization has gone even further and launched
its own satellite for medical communications in the developing world. SatelLife's
microsatellite, launched in July 1991, provides store-and-forward data communi-
cations to small terminals in developing countries. SatelLife was founded by the
International Physicians for the Prevention of Nuclear War to reflect their belief
that the greatest threat to our common humanity is the gap that exists between
health conditions in the developing world and those in industrialized countries.

Why did physicians feel compelled to raise funds for their own satellite?
Because, despite modern technology, telecommunications facilities in the poorest
regions were either unavailable or unaffordable. "The need in Africa for electronic
mail not dependent on traditional communications infrastructures is desperate: In
Zambia, international calls are billed at US$6 per minute. In Kenya, a fax costs
$7.70 per page outgoing. In Tanzania . . . the minimal cost of a telex [is] a little
more than US$25" (Clements 1991). African researchers have been able to use the
satellite for free for the first three years and have gained access to medical
libraries and other sources of expertise (SatelLife News 1993).



New Communications Technologies for Development 293

These applications may seem rather inconsequential in terms of usage and rev-
enues lost to carriers. But in other parts of the world, commercial users such as
banks, brokerages, news services, and oil companies are turning to bypass on a
much bigger scale. In most cases, users would rather not have to develop exper-
tise in telecommunications and set up their own networks. Physicians, educators,
and bankers simply are looking for affordable and reliable service. They would
invariably rather deal with the carriers and leave the technical details to them. But
out of frustration, and sometimes desperation, they have turned to setting up their
own networks.

15.6 Restructuring the Telecommunications Sector

Since telecommunications is critical to Africa's social and economic development,
well-managed telecommunications networks are vitally important. As noted by
David Lomax (1990), improved management will be needed not only to improve
service quality but to manage the huge investments required to expand the net-
works. Increasingly, as computers and facsimile machines proliferate, African net-
works will be required to carry not only voice but facsimile and data communica-
tions traffic as well.

Several African countries have begun to reorganize their telecommunications
sector. Nigeria has separated its domestic telecommunications from the post office
and brought it together with external communications under a new organization,
NITEL (Nigerian Telecommunications Ltd.), which operates as a limited liability
company with the Nigerian government as majority shareholder (see chapter 9).
The company has increased its rates dramatically and also instituted management
practices such as aggressive bill collection and downsizing the workforce. Both of
the procedures have increased revenues but have been unpopular among users,
some of whom claim that service quality has not improved commensurate with
local rates.

In 1985, Senegal established the National Society for Telecommunications
(SONATEL), which extended the jurisdiction of the former international carrier
(TELESENEGAL) to include domestic communications and did so by taking
over domestic services formerly operated by the Office of Posts and Telecommu-
nications (OPT). The state is the sole shareholder of SONATEL, which operates
as a national company. It has introduced modem management techniques includ-
ing bonuses and incentives for employees based on merit, as well as improved
planning, engineering, and commercial services.

In 1975, Zambia turned its General Post Office (GPO) into a parastatal organi-
zation, the Post and Telecommunications Corporation (PTC). In 1987, Zambia
made a further move to establish the independence of telecommunications from
the government by transforming the state-controlled and state-funded PTC into a
limited liability company as part of the Zambia Industrial and Mining Corporation
(ZIMCO). Under ZEMCO, the government's investments will have strict limita-
tions, and the company is to operate without subsidies (Akwule 1990).

In the late 1990s, several major countries moved toward a postprivatization of
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their telecom operations: South Africa, Ivory Coast, Ghana, Egypt, Moracco, and
Tunisia. These are all indicators of the movement toward greater autonomy of the
telecommunications sector in developing countries by setting up an entity with
independent management, commercial goals, and foreign investment. In the short
run, this approach is likely to lead to greater efficiency simply because the entity
has an incentive to generate surplus revenues if it is allowed to retain and reinvest
its own profits. However, if the government remains the majority shareholder, the
government does have a stake in the operation of the company. This role may
make it possible for the government to establish other goals as well, such as subsi-
dized service for rural areas or introduction of new services. On the other hand, it
also places the government in a potential conflict of interest between the goals of
the company—to operate commercially—and the goals of the state. It is not clear
how these conflicts would be resolved.

As the experience in some industrialized countries such as the United States,
Canada, and the United Kingdom has shown, a private monopoly eventually
reaches the point where it has few incentives to serve the public interest or to hold
down costs. If competition is not to be introduced, a system of incentives that
encourages efficiency but requires that certain public policy and service goals be
met is required. There do not appear to be models of incentive regulation or other
comparable mechanisms in Africa as yet.

15.7 Financing Options

While investment in developing world telecommunications has increased dramati-
cally in the decade since the Maitland report was written, Africa still lags in
attracting investment despite the immense unmet demand. The major reason for
this continued underinvestment is the perceived high level of risk. Political insta-
bility in the form of coups and civil wars continues to plague numerous countries,
while corruption at high levels is endemic in many regimes.

Yet Africa is not a single monolith; there are many bright spots. The end of
apartheid in South Africa is the most visible reform, but there have been other sig-
nificant advances such as the independence of Namibia and the reconstruction of
the Ugandan economy. South Africa may become a regional economic engine;
however, conditions on the continent continue to vary greatly in terms of political
stability, economic organization, and existing infrastructure.

Another reason for underinvestment is the reluctance of many African govern-
ments to restructure the telecommunications sector. While there is a move toward
corporatization, so that telecommunications can be run as an autonomous govern-
ment entity, many governments appear to want to maintain control over the sector
and the revenues it generates. Yet, as noted earlier, some have adopted the
approach of allowing the private sector to provide new services such as cellular
systems and value-added networks. This strategy may eventually serve as a transi-
tion to general privatization.

Another method of harnessing private initiative while maintaining public-sector
control is to license telephones to private agents. For example, in Rwanda, kiosks
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that sell newspapers and soft drinks also offer telephone and sometimes fax ser-
vices. The kiosk owner gets a percentage of the revenue, protects the telephone
from vandals, and typically stays open much longer than the post office, where
other pay phones are located.

Financing for telecommunications in Africa typically involves a mixture of
World Bank and other development bank loans, bilateral aid, often in the form of
tied aid requiring installation of equipment from the donor country, and vendor
financing. Models introduced in other regions such as build-operate-yransfer
(BOX) (e.g., in Thailand and Indonesia) and obligations to invest as part of fran-
chise agreements (Philippines) may also be used as incentives in Africa if national
political and economic risks can be minimized.

The most recent trend for financing telecommunications in Africa, particularly
for the PTTs, is through privatization. Many major national telecommunications
operators in Africa, from Nigeria to Uganda, have been privatized or are planning
to be privatized. The most likely financing partner for the African PTTs are
national telecommunications operators in Europe. However, Texas-based SBC
and Telekom Malaysia have also participated with privatizations throughout
Africa. Although most PTTs stand to gain capital infusions by being privatized,
African countries also run the risk of losing control of one of their most valuable
national assets.

15.8 The Role of the International Telecommunication Union:
Beyond Technical Assistance

Through its Technical Cooperation Department, the International Telecommunica-
tion Union (ITU) has carried out telecommunications projects approved by the
United Nations Development Program (UNDP) and the developing countries
involved. As such, it has been largely a subcontractor for the UNDP (Codding and
Rutkowski 1982). The Maitland Commission recommended the creation of a Cen-
tre for Telecommunications Development to take a more proactive role in respond-
ing to the needs of developing countries and to provide a vehicle for participation
by the private sector. In 1989, the ITU's Advisory Group on Telecommunications
Policy noted in its report The Changing Telecommunication Environment that
"Developing countries require advice with greater emphasis on economical, finan-
cial, managerial and regulatory issues both to stimulate expansion of basic tele-
phone service and to respond to the new telecommunications environment. They
turn to ITU as the most appropriate organization for providing such advice" (Advi-
sory Group 1989).

A new structure to respond to developing country needs was approved by the
ITU Plenipotentiary Conference in 1990. A Bureau for Technical Cooperation was
approved, to take over and expand upon the functions of the Technical Coopera-
tion Department. (The Plenipotentiary extended the life of the Center for
Telecommunications Development for two years, but the functions of the center
have been folded into the bureau.)

What should be the role of the ITU in providing assistance to Africa? Clearly,
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there is a continuing need for training, both technical and managerial, and assis-
tance in preparing technical plans. These have been the traditional roles of the
ITU, through training courses and seminars and provision of on-site experts to
work with the staff of developing countries.

A second role may be as a regional coordinator. Through RASCOM, the ITU
helped African nations to integrate the overlapping and conflicting activities of
several regional organizations, coordinated activities designed to gather data on
the continent's telecommunications requirements, and examined various options
for obtaining satellite services for domestic and regional use. A third role could
be to provide a wider range of advisory and consulting services to assist African
countries in dealing with the complex policy issues they face in deciding how to
restructure the telecommunications sector, introduce new services, consider pri-
vatization and competition, revise tariffs, monitor service quality, and other
activities.

Does the ITU have a further role to play? Perhaps it is now up to the countries
themselves either to establish their own autonomous regional satellite organiza-
tion or to use the data from the RASCOM studies to plan for their own national or
regional communications networks, to develop strategies to entice carriers and
equipment suppliers, and to obtain the necessary financing (see Hudson 199Ib).

15.9 Implications for African Telecommunications Planning

15.9.1 Integrating Planning across Sectors

In order for new communications technologies to serve development goals, com-
munications planning in Africa must be integrated with national planning. If a
country intends to open up new areas for settlement or resource development,
telecommunications facilities will be required. If a country intends to diversify
its economy, it will need to ensure that adequate infrastructure is in place. It may
also need to upgrade the skills of its workforce, perhaps by using instructional
technologies.

Lack of coordination between communications and other sectors results in
wasted resources and lost opportunities. Some countries have been unable to
attract new industries because they lack the necessary telecommunications infra-
structure. Too often, telecommunications planning is done in isolation without
information about government development priorities or new economic activities.

New technologies allow telecommunications planners to respond to changing
needs by installing radio or satellite links, for example, to serve new customers or
development projects. Yet planners often do not take advantage of this new tech-
nical flexibility by authorizing modifications to existing network plans. They may
also hinder development even if the equipment is in place if they enforce unrealis-
tic technical standards or adopt tariffs that make it virtually impossible for poten-
tial customers to take advantage of the newly installed facilities.

In sum, the following is needed for coordinated communications planning to
occur:
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• Telecommunications 'administrations must be informed about national prior-
ities and development plans.

• National planners must be made aware of the importance of telecommunica-
tions infrastructure to national development.

• Resources for extension and improvement of facilities must be allocated to
the communications sector, and resources for training and utilization of
facilities must be included in the sector budgets.

• Potential users must be made aware of the services available and how they
could benefit from them.

15.9.2 User Involvement

Users are rarely heard from when the telecommunications plans for developing
countries are being prepared. Yet the users are the most important element of any
plan; without an understanding of their needs and constraints, telecommunications
services may be inappropriately designed or priced. Why are users such as busi-
ness managers, development agency officials, and researchers so often unrepre-
sented? They may not have the technical expertise usually expected in planning
activities, or they may be unaware of how and when to get involved.

In a sense, telecommunications planners have to act like extension agents to get
out and meet with users, learn about their needs, and help them to translate their
requirements into facilities and services. This is a new role for telecommunica-
tions carriers worldwide. Yet it is a particularly important function in developing
countries where resources for new facilities are limited and failure to meet user
needs can hinder economic development as well as limit the carriers' projected
revenues.

15.10 Conclusion

The goal of using telecommunications to contribute to national development
requires an active government policy to ensure that telecommunications plans and
services are designed to meet national goals. It also requires flexibility and inno-
vation in services, equipment, and pricing to respond to user needs.

The important fact for African policy makers to keep in mind is that the
telecommunications network is more than simply a financial asset and a source of
revenue. It is a vital strategic resource for their nations and for the continent. By
meeting the challenges posed by new and converging technologies, telecommuni-
cations planners can maximize the benefits of telecommunications for African
development.

Notes

1. Even in South Africa, which has the highest teledensity on the continent, telephone
access in black townships, including those in urban areas, is extremely limited.

2. Data on urban versus rural areas are not available for some of the poorest countries,
which tend to have extremely low telephone densities.
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3. The author was a special adviser to the Maitland Commission and drafted sections of
the report on the role of telecommunications in socioeconomic development.

4. South Africa is an exception, with approximately 1.2 times as many television sets as
telephone lines, according to ITU data.
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