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ITU: Committed to connecting the world

By connecting the world and fulfi lling everyone’s fundamental right to communicate, 
we strive to make the world a better and safer place.

Among technological developments, national and international policies, and the many diverse interests 
of commercial businesses, there needs to be an organization that safeguards everyone’s fundamental 
right to communicate. 

The ITU is that organization. With 191 Member States and over 700 Sector Members and Associates, ITU 
puts great emphasis on its accountability and transparency. Communication is not only the subject of our 
efforts, it is, increasingly, the means by which we achieve our goals. Working with partners and members 
from around the world, what we do affects everyone on the planet — our work is truly global. And we be-
lieve that communicating openly and honestly is the only way to get the job done.

It is our task to ensure that people around the world can communicate with each other in an effi cient, safe, 
easy and affordable manner. It is our responsibility to be proactive about what the world might need in the 
future, not just what it needs right now. We will do our utmost to get everyone to work together — govern-
ment and industry alike — to come up with solutions that work: for sharing knowledge, developing tools, 
and building and safeguarding networks.

There are serious challenges facing us. The growing role for information and communication technologies  
(ICT) holds great promise, but it can be abused. Breakthroughs in communications bring not only benefi ts, 
but also new dangers. Global cooperative agreements have never been more necessary, yet at the same 
time, the sheer speed of development makes this all the more diffi cult. This means we must not only work 
hard, we must work smart: creating effective partnerships, making effi cient teamwork central, and fi nding 
ways to do more with less. When doing things better proves not enough, we’ll show the courage to do 
things differently. 

In the coming years, ITU must take the lead in many areas: ensuring security in cyberspace, the effi cient 
use of radio-frequency spectrum and satellite orbits, promoting appropriate strategies and policies, en-
couraging infrastructure development to bridge the digital divide, and the use of ICT to mitigate climate 
change. We are the fi rst and last stop for establishing workable standards to provide global telecom-
munications for everyone, including the disabled and disadvantaged. To realize all this, we know that it 
is not enough to be only communication specialists; we also have to be specialized in communicating.

ITU vision statementITU vision statementITU vision statementITU vision statementITU vision statementITU vision statement
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 This is the second volume in the “Connect 
Africa” series that ITU has produced, and the fi rst since the 
Connect Africa Summit, held in Kigali, Rwanda in October 
2007, under the patronage of His Excellency President Paul 
Kagame of Rwanda. 

In Kigali, I was honoured and delighted to join leaders of 
government, business and international and regional or-
ganizations, from across Africa and beyond. The summit 
gave an important boost to efforts to connect the continent, 
and a commitment was made to link all African capitals and 
major cities with broadband infrastructure and improve 
links with the rest of the world by 2012. 

For Africa which still has a vast, untapped potential for 
growth in information and communication technologies 
(ICT), the announcements made at the Kigali Summit of 
planned investment worth some USD 55 billion (see pages 
2–4) was great news. Africa is open for business. And it is 
new investment in ICT infrastructure that will lead to new 
jobs and overall economic growth.

I would like to thank all the contributors to this volume for 
their very valuable insights on efforts to help connect Africa. 
The GSM Association highlights mobile as a growth engine 
for Africa. The European Commission describes the Joint EU-

Africa Strategy, while the NEPAD e-Africa Commission out-
lines the status of the NEPAD ICT Broadband Infrastructure 
Network. The Regional African Satellite Communications 
Organisation (RASCOM) gives an update of the fi rst-ever Pan 
African satellite, which was launched in December 2007. 

From Egypt, the PC 2010 Nation Online initiative is an ex-
cellent model of public-private partnership. It aims at en-
couraging various sectors of Egyptian society to develop 
high levels of computer and Internet skills. In Ghana, the 
government’s commitment to promote an all-inclusive in-
formation and knowledge society includes programmes 
and projects to extend ICT infrastructure and services to all 
rural communities. Rwanda is also developing ICT with the 
aim of becoming a regional hub and supporting economic 
growth. In Senegal, SONATEL tells us how the commitment 
undertaken at the Connect Africa Summit to connect key vil-
lages has been met. Qualcomm highlights its public-private 
partnership in Kenya using third-generation (3G) wireless 
technology to improve health.

The fi nal section provides a snapshot of ICT markets in 
Africa, based on research from ITU. I wish you an enjoyable 
and informative read of this edition, aptly titled “Investing 
in Africa’s progress”. 

Africa is open for business

Dr Hamadoun I. Touré 

Secretary-General of the International 
Telecommunication Union (ITU)

ITU/V. Martin
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A bright future ahead for broadband

 The rapid spread of mo-
bile communications in Africa in recent 
years has meant that millions more 
Africans are now connected to one 
another and to the rest of the world. 
ITU TELECOM AFRICA 2008, held in 
May 2008 in Cairo, Egypt, confi rmed 
that the continent reached a total of 
300  million telephone subscribers at 
the start of 2008, of whom 265 million 
subscribed to mobile services. In Africa, 
mobile penetration has risen from just one in 50 people at 
the beginning of the 21st century to almost one third of the 
population today, according to the eighth edition of the ITU 
report “African Telecommunication/ICT Indicators,” released 
at Cairo. This is certainly good news, but for a continent that 
is home to 963.68  million people, we still have the chal-
lenge of connecting the many towns and villages that re-
main without access to even the most basic information and 
communication technologies (ICT). 

The time has come to replicate the African mobile success 
story for high-speed broadband Internet access. Increasingly, 
this is recognized as core infrastructure for modern econo-
mies, as broadband supports growth, innovation, job crea-
tion and widespread social and economic development. 

ITU estimates that, of the 50  million 
or so Internet users in Africa in 2007, 
more than half were located in North 
Africa and in the Republic of South 
Africa. In the rest of the continent, only 
3 per cent of the population is online. 
The number of fi xed broadband sub-
scribers was only 2 million in 2007. 

The Connect Africa Summit held in 
Kigali, Rwanda in October 2007, gath-

ered a remarkable group of leaders from government, in-
dustry, development banks and agencies, international and 
regional organizations and other key stakeholders. They 
shared a common vision: to secure long-term, sustainable 
prosperity for all of Africa, not based on aid or charity, but 
rather, on public-private partnerships for investment in ICT. 

Connect Africa is part of a broader global effort spearhead-
ed by ITU, together with its partners, to Connect the World 
by  2015. The summit in Kigali was the fi rst in a series of 
regional events to mobilize human, fi nancial and techni-
cal resources to help achieve the objectives of the World 
Summit on the Information Society (WSIS). ITU plans to 
organize similar summits in other regions in the coming 
years.

Sami Al Basheer Al Morshid

Director of the ITU Telecommunication 
Development Bureau (BDT)

The time has come to replicate the 
African mobile success story for 
high-speed broadband Internet ac-
cess. Increasingly, this is recognized 
as core infrastructure for modern 
economies, as broadband supports 
growth, innovation, job creation and 
widespread social and economic 

development. 

ITU/V. Martin
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Some encouraging progress has been made over the past 
year, which you can read about in the following pages, but 
much more work remains to be done. I would like to thank 
contributors to this publication and all of our partners for 
their continued commitment to helping achieve the vision 
shared by leaders at the Connect Africa Summit, and I look 
forward to our continued collaboration. 

Planned investments totalling USD  55  billion were an-
nounced at Kigali, aimed at expanding — over the next five 
years — ICT infrastructure and networks, capacity building 
and the creation of applications and services. The bulk of 
this amount was pledged by industry, alongside a commit-
ment from governments and regulators to work together to 
create an enabling environment for investment. 

The global financial situation has changed dramatically since 
these projections were made in 2007. In this challenging 
environment, it is even more important that all stakehold-
ers work together on innovative solutions to stretch each 
investment dollar, including infrastructure sharing. To help 
support this effort, ITU recently released a report entitled 
“Trends in Telecommunication Reform 2008: Six Degrees of 
Sharing,” which outlines effective approaches.

Planned investments totalling 
USD  55  billion were announced at 
Kigali, aimed at expanding — over the 
following five years — ICT infrastruc-
ture and networks, capacity building 
and the creation of applications and 

services

ITU estimates that, of the 50 million 
or so Internet users in Africa in 2007, 
more than half were located in North 
Africa and in the Republic of South 
Africa. In the rest of the continent, 
only 3 per cent of the population is 

online
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Connecting Africa gathers pace
Major announcements from the Connect Africa Summit in Kigali

 The Connect Africa Summit 
that took place in Kigali, Rwanda, on 
29–30  October 2007 attracted more 
than 1000  participants from 54  coun-
tries, including Heads of State and 
Government. Forty-three countries in 
Africa were represented, with 23 at the ministerial level. 
In addition, leading industry players participated, such as 
British Telecom, Cisco, Ericsson, GSM Association, Huawei, 
Qualcomm, NTT DoCoMo, Neustar, Nokia, Siemens and 
Microsoft. Also taking part were international financial in-
stitutions, regional development banks, international and 
regional organizations and other stakeholders. 

In opening the summit, President Paul Kagame of Rwanda 
underlined that “investment and trade — as opposed to aid 
and charity — must drive the transformation of our econo-
mies”. He called for a dynamic ICT sector to connect Africa 
to the global information superhighway. “In order to realize 
this much-needed economic revolution, we have to forge 
productive relationships between government and busi-
ness,” said Mr Kagame. 

The Connect Africa Summit was organized by ITU with 
the African Union, the World Bank Group and the United 

Nations Global Alliance for ICT and 
Development, in partnership with the 
African Development Bank, the African 
Telecommunications Union, the United 
Nations Economic Commission for 
Africa and the Global Digital Solidarity 

Fund. A major highlight of the event was the announcement 
that some USD 55 billion in investment is foreseen for ICT 
infrastructure development in Africa over the next few years, 
largely from the private sector.

Mobile operators plan USD 50 billion investment
The GSM Association, which represents mobile operators 
worldwide, announced at the summit that the mobile in-
dustry planned to invest more than USD 50 billion in sub-
Saharan Africa over the following five years to provide more 
than 90 per cent of the population with mobile coverage. 
It said the investment would be used to extend the reach 
of GSM mobile networks, enhanced with GPRS, EDGE and 
HSPA technologies, to provide mobile multimedia services, 
including Internet access. Since 2000, the mobile telephony 
industry has invested USD 35 billion in sub-Saharan Africa, 
according to the GSM Association. This has changed the 
lives of millions of Africans, catalyzing economic develop-
ment and strengthening social ties.

“Investment and trade — as opposed 
to aid and charity — must drive the 

transformation of our economies.”
President Paul Kagame of Rwanda
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Leaders at the Connect Africa Summit

Front row (left to right):  Malawi’s President Bingu wa Mutharika  Swaziland’s Deputy Prime Minister Constance 
T.  Simelane  Senegal’s President Abdoulaye Wade  Rwanda’s President Paul Kagame  Burkina Faso’s President 
Blaise Compaoré  Djibouti’s President Ismail Omar Guelleh  Burundi’s President Pierre Nkurunziza

Back row (from left to right):  Special adviser to the President of the European Commission, José Manuel de Morais Briosa 
e Gala  President of the State Council of the Republic and Canton of Geneva, Charles Beer  President of the African 
Development Bank, Donald Kaberuka  ITU Secretary-General, Dr Hamadoun I. Touré  Chairman of the Board of Intel 
Corporation and Chairman of the United Nations Global Alliance for ICT and Development (GAID), Craig R. Barrett  Chairperson 
of the Commission of the African Union, Professor Alpha Oumar Konaré  Director of Operations, World Bank, Africa Region, 
Hartwig Schafer  United Nations Under-Secretary-General for Economic and Social Affairs, Sha Zukang

tives in Africa, and that it would support the promotion of 
telemedicine.

Spain to support centre of excellence
The Government of Spain announced a contribution to ITU 
of EUR 1  million to help set up a Centre of Excellence for 
Portuguese and Spanish speaking countries in Africa, as 
well as ICT scholarships and internships for young people 
and support for ICT training centres. 

ITU and AfDB join forces to link major cities by 2012
ITU and the African Development Bank (AfDB) announced 
that they would join forces to interconnect all African capi-
tals and major cities with broadband infrastructure and 
strengthen connectivity with the rest of the world by 2012. 
ITU and AfDB will mobilize partners and finance to close 
those gaps in broadband infrastructure between major 
centres. 

AfDB hosts the Secretariat of the African Infrastructure 
Consortium, which brings together major donors and fi-
nancial institutions active in the region, and ensures that a 
coherent approach is taken. To support the implementation 
of ICT infrastructure projects funded by the AfDB or other 
partners, ITU will serve as executive agency and provide 
expertise and technical assistance, where needed. ITU and 

World Bank to double its investment
The World Bank announced at Kigali that it expects to dou-
ble its funding for ICT infrastructure in Africa to USD 2 billion 
by 2012, from its investment programme of USD 1 billion 
over 2002–2007. The new finance would support partner-
ships between governments and businesses, especially 
those aimed at creating affordable high-speed Internet 
access and improved connectivity for rural areas and small 
towns. The bank would also form partnerships with univer-
sities and other bodies to offer training for regulatory staff 
across Africa.

EC to support Trans-African networks and regulatory 
reform
The European Commission announced support for trans-
African networks that facilitate interconnectivity. An EU Trust 
Fund for Africa, worth almost EUR 100  million in grants 
and some EUR 260 million in loans, was established by the 
EC, along with the European Investment Bank and 11  EU 
Member States, for the period 2007–2008. The fund (replen-
ished at the end of 2008) finances cross-border projects, or 
national projects with a regional and continental impact on 
ICT, energy, water and transport. 

The Commission also announced that it would contribute 
EUR 6  million to support ITU’s regulatory reform initia-
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Microsoft “Virtual Earth” software, the platform integrates a 
broad range of data sources. Hosted and maintained by ITU, 
it will allow all stakeholders to check the status of projects, 
identify gaps and avoid overlaps. 

Intel’s new broadband computer lab in Kigali 
Intel announced that it would donate a laboratory to the 
Fawe Girls’ School in Kigali, Rwanda, as part of its World 
Ahead programme. The donated computers are built by 
Rwanda Network Computer, a local start-up company. The 
facility is connected to the Internet via a WiMAX broadband 
connection provided by MTN Rwanda.

Village Phone Direct Manual
Following the summit, ITU published the Grameen 
Foundation’s Village Phone Direct Manual in 2007, and has 
since made it available in five languages: Arabic, Chinese, 
English, French and Spanish. The manual is designed to 
guide microfinance institutions and other organizations 
in developing village phone businesses for their clients.  
The publication can be downloaded free-of-charge from 
www.villagephonedirect.org, the online assistance centre 
that Grameen Foundation has developed as a backup re-
source. 

AfDB will jointly undertake feasibility studies and develop 
project proposals in consultation with Member States and 
other stakeholders in the region.

AfDB had already promised almost USD 65 million for two 
key regional projects: the launching of a pan-African satellite 
system by the Regional African Satellite Communications 
Organisation (RASCOM), and the Eastern Africa Submarine 
Cable System (EASSy), an initiative to connect eastern Africa 
via a high bandwidth fibre-optic cable system.

ITU and Microsoft sign MoU
A Memorandum of Understanding (MoU) was signed be-
tween ITU and Microsoft Corporation, outlining how they 
will work together to build a safe and inclusive information 
society. They agreed to support programmes providing skills 
development and capacity building in Africa, along with the 
delivery of relevant applications and services. In addition, 
they will collaborate globally on cybersecurity, providing 
digital opportunities for young people, and supporting 
regulators in developing countries. 

An example of the cooperation is ITU Global View, an on-
line platform launched at the summit to track and help 
accelerate the implementation in Africa of the goals of the 
World Summit on the Information Society (WSIS). Based on 
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Director of Operations, 
World Bank, Africa Region, 

Hartwig Schafer 

Chairman of the Board of Intel 
Corporation and Chairman of the United 

Nations Global Alliance for ICT and 
Development (GAID), Craig R. Barrett

Chairperson of the Commission of the 
African Union, 

Professor Alpha Oumar Konaré

United Nations Under-
Secretary-General for Economic 

and Social Affairs, 
Sha Zukang

ITU Secretary-General, 
Dr Hamadoun I. Touré

President of the African 
Development Bank, 

Donald Kaberuka

Rwanda’s President 
Paul Kagame 

Keynote speakers at the Connect Africa Summit’s 
opening ceremony

All photographs on this page are by M. Zouhri.
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 ITU is following up on all the activities and com-
mitments announced at the Kigali Summit. This list high-
lights work in progress.

 � The World Bank, ITU and AfDB are working on the Central 
African Backbone (CAB).

 � The World Bank Regional Infrastructure Programme is 
progressing in other countries of Eastern and Southern 
Africa.

 � The GSM industry is continuing its pace of investment, 
despite the global fi nancial crisis.

 � ITU and AfDB are working on the East African Community 
Broadband infrastructure network. Consultancy fi rms will 
carry out a pre-investment analysis, funded by AfDB.

 � ITU and AfDB are working on the ECOWAS Broadband 
infrastructure network. ITU and AfDB are in contact with 
the ECOWAS Commission to speed up the closure of 
missing links.

 � ITU is facilitating the implementation of a joint project 
to connect the national backbone infrastructure of 
Guinea, Liberia and Sierra Leone to submarine fi bre-
optic cables. 

 � ITU facilitated a meeting, in December 2008, between 
the communication ministers of Ghana, Burkina Faso, 

Benin and Togo, to close the missing links among these 
countries in broadband infrastructure.

 � ITU is implementing a project known as “Support for 
Harmonization of the ICT policies in sub-Saharan Africa”. 
The project will cost around USD 6  million, funded by 
the European Commission. 

 � ITU is putting particular emphasis on mobilizing re-
sources to connect rural and remote areas. To this end, 
ITU has received USD 4  million from the Craig and 
Susan McCaw Foundation, to which it has added USD 
2.4 million as seed money for new wireless broadband 
projects. It has also contacted other charitable founda-
tions and private companies to help boost investment 
in rural areas.

 � ITU is implementing a centre of excellence project for the 
Spanish and Portuguese speaking countries of Africa. 
The project is jointly funded by the Governments of 
Spain and Portugal, which are participating as partners. 

 � ITU Global View, a new online mapping application an-
nounced during the Connect Africa Summit, has since 
been developed with the support of Microsoft to show-
case ICT development projects and track progress to-
wards achievement of the goals of the World Summit 
on the Information Society (WSIS) in Africa, as well as 
in other regions. Visit: http://www.itu.int/ITU-D/connect/
gblview/africa.html. 

From commitments to actions
ITU follows up work from the Connect Africa Summit 
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 As storm clouds gather 
over the global economy, businesses 
are under severe pressure to cut back 
on capital spending. But even an eco-
nomic tsunami is unlikely to deter in-
vestment in mobile services in Africa.

The mobile industry has a track record 
of investing in extreme conditions, set-
ting up networks in the world’s most 
impoverished or unstable countries. 
Afghanistan, Iraq, Burundi, Liberia, the 
Democratic Republic of Congo, Somalia and Sierra Leone 
are all now served by at least three mobile operators. Even in 
places where economic hardship or political unrest is a fact 
of daily life, there is clearly demand for mobile services. 

Prior to 2008, the mobile industry had invested USD 35 bil-
lion in sub-Saharan Africa, providing Global System for 
Mobile (GSM) coverage to more than 500 million people. 
Following a survey of Africa’s mobile operators, the GSMA 
announced in October 2007 that the industry planned to 
invest a further USD 50 billion over fi ve years. 

Since then, Africa’s mobile industry has been delivering on 
its promise to blanket the continent’s inhabitants with cov-

erage. Right now, mobile coverage is 
expanding by an area the size of France 
every 12 months. The broadening cov-
erage and the falling cost of mobile 
communications are enabling tens of 
millions of Africans to become connect-
ed for the fi rst time in their lives. 

Mobile makes sense 
Africa has only 35  million fi xed lines 
and, in most parts of the continent, it 
simply doesn’t make economic sense 

to lay copper or optical fi bre to residential or even offi ce 
premises. On a per capita basis, the World Bank has esti-
mated that the cost of rolling out mobile networks can be 
just one-tenth that of expanding fi xed-line networks. 

Moreover, the extension of mobile networks into impov-
erished rural areas often makes good business sense for 
mobile operators. That is because the deployment of rural 
base stations gives people in the cities an opportunity to 
call relatives and friends in the countryside. Kenyan mo-
bile operator Safaricom has estimated that it takes an aver-
age of just 25 months for a rural site to pay back the initial 
investment.

Rob Conway

Chief Executive Offi cer and Member of the Board 
of the GSM Association (GSMA)

Mobile: A growth engine for Africa

To date, the mobile industry has 
invested USD 35  billion in sub-
Saharan Africa to provide GSM 
coverage to more than 500  million 
people. Following a survey of 
Africa’s mobile operators, the GSM 
Association announced in October 
2007 that the industry planned to 
invest a further USD 50 billion over 

fi ve years

GSMA
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 GSMA

solid business case based on increased 
subscriber numbers and a higher vol-
ume of data traffic, thereby ensuring 
the sustainability of the project. Zain 
plans to provide value-added services, 

such as up-to-the-minute market prices, which should have 
a significant impact on local people’s livelihoods. 

Broadband expands
As well as expanding GSM coverage, African operators are 
rolling out EDGE and mobile broadband (HSPA) networks 
that can provide Africans with easy access to the Internet. 
Today, twenty mobile operators in Africa have either rolled 
out or plan to roll out mobile broadband networks. 

Although mobile broadband is sometimes regarded as 
an expensive technology suitable only for the developed 
world, HSPA networks are being used to meet a burgeon-
ing demand for broadband services in developing coun-
tries, where fixed-line broadband connections are scarce. 
In Indonesia, more than 750 000 people are using mobile 
broadband devices and there are more than 570 000 HSPA 
connections in South Africa and 105 000 in Nigeria. While 
many people in developing countries may not yet be able 
to afford their own EDGE or mobile broadband handset 
and connection, there is often a business case for provid-

It is not surprising, then, that mobile 
networks are spreading across the 
African continent, providing coverage 
wherever people live or work. Even the 
200 000 fishermen that work on Lake 
Victoria, the world’s second largest lake, will soon have the 
opportunity to use mobile phones on board their boats to 
call for help should they get into difficulties, or to track mar-
ket prices. The GSMA’s Development Fund is working with 
pan-African mobile operators Zain and Ericsson to extend 
mobile coverage up to 20 kilometres over the lake, covering 
90 per cent of the fishing zones.

Better mobile coverage should help fuel the economic and 
social development of the lakeside communities in Uganda, 
Tanzania and Kenya — academic research in Kerala in India 
has found that using mobile phones can significantly boost 
fishermen’s earnings by enabling them to find the best 
prices for their catch. Better communications across Lake 
Victoria should also reduce over-fishing and the resulting 
wastage, while potentially lowering the number of fishing-
related deaths each year by giving fishermen a means to 
call for aid. 

While motivated in part by social responsibility, the extension 
of the mobile network across Lake Victoria is supported by a 

The 200  000  fishermen that work 
on Lake Victoria, the world’s second 
largest lake, will soon have the 
opportunity to use mobile phones 
on board their boats to call for help 
should they get into difficulties, or to 

track market prices 
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are scarce, the cafés will enable many 
ordinary Tanzanians to enjoy Internet 
access and its many associated benefits 
for the first time in their lives.

Spectrum for growth
If such services are going to improve fur-

ther and become ubiquitous, governments need to ensure 
that sufficient radio-frequency spectrum is available. As de-
mand rises in urban areas, it is important that governments 
license spectrum in the 3G “extension bands” (2.5 GHz) to 
further boost the capacity available to mobile operators. At 
the same time, Africa’s mobile operators also need more 
low-frequency spectrum to enable them to provide mobile 
coverage to the continent’s many rural communities.

To their credit, African delegations played a leading role at 
the ITU’s World Radiocommunication Conference in Geneva 
in October–November 2007 that identified the 792 MHz to 
862 MHz spectrum band for Europe, the Middle East and 
Africa, which is ideal for extending mobile broadband cover-
age into rural areas. In this spectrum radio waves can travel 
significant distances, helping operators to achieve more 
extensive and cost-effective mobile broadband coverage. 
Now the onus is on individual governments to follow in the 
footsteps of Finland, Sweden, France and Switzerland by al-

ing access to these services on a shared 
basis. 

Vodacom, supported by the GSMA 
Development Fund and by Qualcomm, 
has connected Internet cafés in three 
of Tanzania’s cities to its mobile broad-
band network, enabling locals to gain high-speed access to 
the vast repository of information and multimedia services 
on the World Wide Web. Run by local entrepreneurs, each 
Internet café is equipped with several computer terminals 
connected to Vodacom’s HSPA network, which can provide 
download speeds of up to 7.2 megabits per second. 

Tanzanians pay a small fee to use the computer terminals, 
which will enable them to access the Internet to find impor-
tant information about everything, from education to health 
to commodity prices to weather forecasts. 

The initial three Internet cafés, in Dar es Salaam, Dodoma and 
Arusha, will be followed by more in other parts of Tanzania. 
Housed in converted shipping containers, the cafés also will 
sell other Vodacom products and services, such as airtime 
vouchers, payphone calls and handset recharging, as well 
as acting as agents for the “M-pesa” mobile money trans-
fer service. In a country where fixed lines and computers 

Vodacom, supported by the 
GSMA Development Fund and by 
Qualcomm, has connected Internet 
cafés in three of Tanzania’s cities 
to its mobile broadband network, 
enabling locals to gain high-speed 
access to the vast repository of 
information and multimedia services 

on the World Wide Web
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example, means that African companies often have to pay 
excessively high prices to make international calls.

In many African countries, fi scal policies also prevent mobile 
operators from serving more customers more cost-effective-
ly. Perversely, mobile consumers in Africa face some of the 
highest tax rates in the world, deterring poorer members 
of society from buying their own mobile phones and using 
mobile services. By holding back mobile adoption in Africa, 
these taxes are curbing economic growth and, ironically, are 

locating that spectrum for mobile broadband services and 
then issuing licences so their people can begin to enjoy the 
benefi ts.

Sector-specifi c taxes 
African governments also need to consider whether regula-
tory bottlenecks, such as international gateway monopolies, 
also constrain mobile operators and ultimately the com-
petitiveness of the African businesses they serve. The lack 
of competition in many international gateway markets, for 

GSM coverage in Africa, 1999–2008

Source: GSM Association/Europa Technologies/Gridded Population of the World (GPW).
Center for International Earth Science Information Network (CIESIN), Columbia University; International Food Policy Research Institute (IFPRI); The 
World Bank; and Centro Internacional de Agricultura Tropical (CIAT). 2004. Global Rural-Urban Mapping Project (GRUMP), Alpha Version. Palisades, 
NY: Socioeconomic Data and Applications Center (SEDAC), Columbia University. Available at http://sedac.ciesin.columbia.edu/gpw
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If all mobile specifi c-taxes in sub-Saha-
ran Africa had been removed in 2007, 
an additional 43 million people in the 
region would be connected by 2012, 
leading to an increase in overall tax 
receipts of USD 930  million between 
2007 and 2012, according to the re-

search by Frontier Economics. 

Economic uplift
As the number of mobile users grows, so too will economic 
prosperity, creating a virtuous circle that further increases 
demand for mobile services. The mobile industry in sub-Sa-
haran Africa already employs more than 3.5 million people 
directly or indirectly and, in 2006, contributed an average 
of 4  per cent to African countries’ gross domestic product 
(GDP). Moreover, a study for the GSMA by consultancy fi rm 
Deloitte found that an increase of 10 percentage points in 
mobile penetration in a developing country can increase 
the annual economic growth rate by up to 1.2 percentage 
points. In hard times, such as people worldwide are expe-
riencing now, that is just the kind of uplift national econo-
mies need. 

actually lowering the total revenues 
collected by governments.

The mobile industry will generate 
USD 71 billion in tax revenues in sub-
Saharan Africa between 2000 and 
2012, but that fi gure would be higher 
still if governments removed taxes that treat mobile phones 
and services as luxury goods, according to research commis-
sioned by the GSMA. The research by Frontier Economics 
found that many African governments levy mobile-specifi c 
taxes on handsets, airtime and telecommunication equip-
ment, which increases costs for consumers and deters in-
vestment by mobile operators.

Mobile-specifi c taxes on airtime, for example, are levied in 
Ghana, Kenya, Tanzania, Uganda and Zambia. Furthermore, 
21  countries in sub-Saharan Africa levy mobile handset 
specifi c taxes, including Cameroon, Chad, Mozambique, 
Ghana, Gambia, Senegal and the Democratic Republic of 
Congo, where between 30 per cent and 50 per cent of the 
handset price is made up of taxes and duties. In many cases, 
lowering or removing these taxes would actually lead to an 
increase in total government tax receipts, as more people 
would connect and use mobile services, boosting value-
added tax receipts and stimulating wider economic activity. 

The mobile industry will generate 
USD 71  billion in tax revenues in 
sub-Saharan Africa between 2000 
and 2012, but that fi gure would be 
higher still if governments removed 
taxes that treat mobile phones and 
services as luxury goods, according 
to research commissioned by the 

GSMA



13

CO
N

N
EC

T A
FR

IC
A

 Much has changed in a 
matter of a year in the relationship 
between the European Union and 
Africa. In December 2007, during the 
EU-Africa Summit in Lisbon, Heads of 
State from both continents approved 
the Joint EU-Africa Strategy, in which 
Africa and the European Union de-
cided to go beyond donor-recipient 
arrangements and enter a genuine 
“partnership of equals”. Eight ele-
ments of that partnership have been 
adopted, covering Peace and Security; 
Governance and Human Rights; Trade 
and Regional Integration; the Millennium Development 
Goals; Energy; Climate Change; Migration, Mobility and 
Employment, and a Partnership on the Information Society, 
Science and Space (also known as the “I3S”). 

Partnership on the Information Society, Science and 
Space (I3S)
The aim of this partnership is to strengthen cooperation 
in building knowledge-based economies, to reinforce the 
African scientifi c scene, and to call for more space technol-
ogy to be used in solving development problems. It is obvi-
ous that, by its very nature, this I3S Partnership comes in 

support of the other seven partnership 
elements, simply because of the role 
that science, Space technologies, and 
information and communication tech-
nologies (ICT) play in Earth observation, 
in promoting food security, in support 
of the Millennium Development Goals, 
and for job creation on the African con-
tinent. Among other activities, the I3S 
Partnership will contribute to the African 
Regional Action Plan on the Knowledge 
Economy (ARAPKE).

I-Partnership
The I3S Partnership complements one on infrastructure 
development, which is known for short as the I-Partnership. 
Limited access to transport, energy and communication 
services hampers economic growth. These limitations, in 
combination with gaps in cross-border connections, often 
make trade and business non-competitive. Without ad-
equate infrastructure, manufacturing and the transport of 
products to market become very complicated. Therefore, 
one of the very fi rst priorities for the cooperation policy of 
the EU has been the strengthening of infrastructure. 

The Joint EU-Africa Strategy

José Manuel de Morais Briosa e Gala

Special Adviser to the President of the European 
Commission 

The European Commission created 
(with the European Investment 
Bank) a Trust Fund which has been 
joined by 11  EU Member States. 
One of the Trust Fund’s fi rst activities 
was to provide the Eastern Africa 
Submarine Cable System (EASSy) 
Consortium with a loan of USD 
15.6  million, as well as a grant of 
EUR 3.8 million for establishing the 
West Indian Ocean Communication 

Company.

 ITU/M. Zouhri
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markets. It also enables countries to 
attract the investments that are neces-
sary to promote competitiveness and 
to ensure growth. 

The private sector
In addition to improving infrastructure, 
our ambition is to stimulate the private 
sector in Africa. Whatever amount of 
government aid is given for develop-
ment, it is very far from being enough 
to cope with all the challenges that 
our partners are concerned about. 
Development aid needs to be sup-

ported by a dynamic private sector that is the engine of 
creative economic wealth and job growth. Foreign direct 
investment represents each year in Africa 5 to 10 times the 
amount of government aid for development. Therefore, an 
exchange of ideas and cooperation with the private sector 
is essential to tap into its resources and expertise. To that 
end, the European Commission initiated a joint dialogue 
platform with the African Union Commission to discuss with 
business what is needed to develop the private sector. The 
EU-Africa Business Forum was launched, and it met for the 
third time in the context of the EU-Africa Summit in Lisbon. 

Since 2002, the European Commission 
has invested approximately a quarter 
of the 9th European Development 
Fund (EDF) in promoting infrastructure 
development. This effort will continue 
under the 10th EDF, with the objective 
of doubling the financing for transport, 
energy systems, water supplies and 
ICT. To mobilize even more resources 
in these four sectors, the Commission 
created (with the European Investment 
Bank) a Trust Fund which has been 
joined by 11 EU Member States. It will 
provide a blend of grants and loans. One 
of the Trust Fund’s first activities was to provide the Eastern 
Africa Submarine Cable System (EASSy) Consortium with a 
loan of USD 15.6 million, as well as a grant of EUR 3.8 mil-
lion for establishing the West Indian Ocean Communication 
Company.

These road, energy and telecommunication networks are 
essential links in the regional integration process in Africa. 
Regional integration aims to create sufficiently large mar-
kets to make it possible for companies to reach the econo-
mies of scale necessary to become competitive on world 

The European Commission is also 
directing its actions towards creating 
national and regional regulatory 
frameworks for communications 
that can ensure a level playing field 
for all entrants. In this context, it 
has already supported ITU’s work on 
establishing a regulatory framework 
for telecommunications in West 
Africa. A project for the extension 
of this regulatory reform to the rest 
of Africa has been agreed between 
the EU and ITU, with the ultimate 
goal of achieving a unified set of 
telecommunication directives on the 

African continent. 
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Therefore, the Commission is also directing its actions to-
wards creating national and regional regulatory frameworks 
for communications that can ensure a level playing field for 
all entrants. In this context, it has already supported ITU’s 
work on establishing a regulatory framework for telecom-
munications in West Africa. A project for the extension of 
this regulatory reform to the rest of Africa has been agreed 
between the EU and ITU, with the ultimate goal of achieving 
a unified set of telecommunication directives on the African 
continent. 

Conclusion
The European Union has set ambitious objectives for the 
ICT sector in Africa. The holistic approach that involves the 
Partnership on the Information Society and the Partnership 
on Infrastructure, as well as the stimulus to the private sec-
tor and regulatory reform, will definitely change the African 
ICT scene, to the benefit of the continent. 

In this way, the European Commission aims to mobilize the 
means to support the necessary changes in Africa’s business 
landscape and to promote investment in the continent.

It goes without saying that the ICT sector is by far the most 
promising and dynamic aspect of the private sector. The 
2nd EU-African Business Forum, in June 2007, drew up an 
action plan for the private sector that focused on fostering 
investment, boosting industry and creating jobs. In the area 
of ICT, it called for a programme of institutional capacity 
building, for more funding for ICT, and for the expansion of 
ICT in rural areas of Africa. The private sector also encour-
aged the implementation of the “e-Schools project” of the 
New Partnership for Africa’s Development (NEPAD). The fun-
damental message is that more public-private partnerships 
need to be established.

Regulatory reform: a sine qua non
The European Commission considers that ICT are essen-
tially part of the private sector, and are a tool for reaching 
other development objectives. To attract the private sector, 
a stable legal environment and an appropriate regulatory 
framework are needed. A prosperous investment climate is 
also based on good economic governance.
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 The New Partnership for Africa’s Development 
(NEPAD) was launched in 2001 with the goal of providing 
a vision and policy framework for accelerating economic co-
operation and integration among African countries. 

NEPAD’s infrastructure programme for information and 
communication technologies (ICT) seeks to facilitate the ac-
celerated development and use of broadband infrastructure 
and to bridge the digital divide within Africa, and between 
Africa and the rest of the world. The programme seeks to in-
tegrate the African continent by harmonizing ICT infrastruc-
ture initiatives across the continent. 

The NEPAD ICT Broadband Infrastructure Network aims to 
connect all African countries to one another through broad-
band connections, and to the rest of the world through exist-
ing and planned submarine cable systems. 

NEPAD’s ICT infrastructure programme was adopted by the 
NEPAD Heads of State and Government Implementation 
Committee (HSGIC) as a top priority project at its meeting 
in Abuja, Nigeria, on 9 March 2003. The programme is in 
two parts:

 � The NEPAD ICT Broadband Infrastructure Network for 
Eastern and Southern Africa covering 23 countries.

 � The NEPAD ICT Broadband Infrastructure Network for 
West, Central and North Africa. 

NEPAD ICT Broadband Infrastructure Network for Eastern 
and Southern Africa 
A basic, rationalized broadband ICT network for Eastern and 
Southern Africa (consisting of a terrestrial segment and a 
submarine segment) was agreed by stakeholders during 
a workshop convened by the NEPAD e-Africa Commission 
in Johannesburg, South Africa, on 28–30  July 2004. The 
agreed network brought together a number of network de-
velopment initiatives into one cohesive plan for the region. 

The network was subsequently adopted as a NEPAD fl ag-
ship project by the twelfth summit of the HSGIC, in Algiers, 
Algeria, on 23 November 2004. 

NEPAD ICT Broadband Infrastructure Network for West, 
Central and North Africa 
A workshop of stakeholders, convened by the NEPAD 
e-Africa Commission in July 2005, in Dakar, Senegal, 
agreed on a basic broadband ICT network for the region. A 
consultant was subsequently appointed to verify the avail-
ability and quality of the broadband ICT infrastructure across 
the region. A regional workshop will be held in 2009 to con-
sider the consultant’s report and chart the ways forward. 

NEPAD ICT Broadband Infrastructure Network

Dr Henry Chasia

Executive Deputy Chairperson, 
NEPAD e-Africa Commission

 ITU/A. de Ferron
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The complete NEPAD ICT Broadband Network for Africa 
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 © NEPAD e-Africa CommissionThe signing, in Kigali, of the Protocol on the policy and 
regulatory framework for ICT and broadband infrastructure 

for Eastern and Southern Africa

Signatory Countries of the Kigali Protocol

1. Botswana*

2. Democratic Republic of Congo

3. Lesotho*

4. Madagascar

5. Malawi*

6. Mauritius*

7. Rwanda*

8. South Africa*

9. Tanzania*

10. Uganda

11. Zambia

12. Zimbabwe*

* The countries shown in bold had ratified the protocol by 
October 2008.

Development of a policy and regulatory framework
With a view to resolving policy and regulatory issues that 
may impede or prevent the realization of the rationalized 
network, the NEPAD e-Africa Commission worked with 
government ICT experts, ICT policy advisors, regulators, 
civil society, legal experts, executives of telecommunica-
tion companies and development funding institutions, to 
develop a policy and regulatory framework within which the 
network could be implemented. 

The policy and regulatory framework was agreed and signed 
into a Ministerial Protocol under the auspices of the African 
Union, in Kigali, Rwanda, on 29 August 2006. Known as the 
Kigali Protocol, it was signed by 12 countries from Eastern 
and Southern Africa, and came into force in February 2008, 
after it had been ratified by more than half (seven) of the 
signatory countries. By October 2008, eight countries had 
ratified the protocol (see table). Now that the protocol is 
in  force, countries that did not originally sign it may accede 
to it.1

1  In March, 2008, the Legal Counsel of the African Union Com-
mission confirmed that any African country that so wishes may 
accede to the Kigali Protocol.
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 � To facilitate access for authorized service providers, in 
territories of the signatory countries, to international 
fibre-optic cables at affordable prices and on non-dis-
criminatory terms.

Amendment of the Kigali Protocol
As the protocol was originally developed for countries in 
Eastern and Southern Africa, it will be amended to cater 
for the continent as a whole. Legal experts have analysed 
the text of the protocol and have proposed appropriate 
amendments. 

The NEPAD e-Africa Commission has embarked on a cam-
paign to persuade as many African countries as possible to 
accede to the protocol. Several countries have indicated in-
terest in acceding to the protocol.

Uhurunet submarine cable network
In 2007, the NEPAD e-Africa Commission initiated discus-
sions with a number of submarine cable promoters with a 
view to jointly developing a high-capacity submarine cable 
that would encircle the African continent and connect Africa 
to its major traffic destinations. The project would ben-
efit from economies of scale, thereby reducing costs for all 
participants.

Objectives of the Kigali Protocol
 � To promote and facilitate the provision of ICT broadband 

infrastructure that will support high-quality, high-speed 
and reliable electronic communications within Africa 
and with the rest of the world at affordable prices for 
end-users and based on open access principles.

 � To secure the roll-out of broadband open access infra-
structure in Africa with the involvement of the private 
sector.

 � To facilitate the incorporation and utilization of existing 
national networks, subject to agreement of the con-
cerned parties and where applicable, practicable and 
feasible, into the NEPAD ICT Broadband Infrastructure 
Network.

 � To encourage the use of the infrastructure developed 
under the protocol to support a dynamic, competitive 
provision of cross-border services.

 � To ensure that the infrastructure constructed under the 
protocol is designed to contribute to the development 
and promotion of the economic, social and cultural in-
tegration of the African continent, as envisaged in the 
African Union Constitutive Act.
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ICT ministers discuss the Kigali Protocol

Discussions on the development of Uhurunet have involved 
a wide range of stakeholders, including 5-P Holdings, 
Vodacom, MTN, Sentech, Telkom SA, Development Bank 
of Southern Africa (DBSA), Pan-African Infrastructure 
Development Fund (PAIDF), Industrial Development 
Corporation of South Africa (IDC), SEACOM, TEAMS, and 
Main One. 

Baharicom was incorporated in Mauritius in February 2008. 
It has the following shareholding structure: 

Category Investor category Shareholding 
percentage

1 NEPAD SPV 30%

2 African investors (telecommuni-
cation companies and financial 
investors)

45%

3 International investors 25%

A meeting of ICT ministers from countries that signed the 
Kigali Protocol was held in October 2007, to consider the 
proposed collaboration. The ministers:

 � Welcomed the collaboration initiated by the NEPAD  
e-Africa Commission on the construction of a high-
capacity submarine cable system with the potential to 
connect each and every coastal and island African coun-
try, and connecting the continent to Europe, the Middle 
East, and India.

 � Named the submarine segment of the NEPAD network 
“Uhurunet”.

 � Named the terrestrial segment of the NEPAD network 
“Umojanet”.

 � Recommended that the holding company of the subma-
rine cable be named “Baharicom”.

 � Directed the NEPAD e-Africa Commission to request the 
African Union Commission to assist it in developing mo-
dalities to enable any African country wishing to accede 
to the Kigali Protocol to do so.



22

IN
FR

AS
TR

UC
TU

RE
 D

EV
EL

O
PM

EN
T

Stockxpert

A contract was awarded in October 
2008 for consultants to undertake a 
detailed feasibility study of terrestrial 
optical fi bre networks in Eastern and 
Southern Africa. The aim of the study 
is to ascertain the status of optical fi -
bre infrastructure within the region, 

and identify gaps where no infrastructure exists. The study 
should be completed in April 2009, and its outcome will 
form the basis of a Project Information Memorandum that 
will be presented to prospective investors in Umojanet. 
Funding is being sought for a similar study to cover West, 
Central and North Africa. 

NEPAD SPV is an investment vehicle for 
national telecommunication operators 
and non-telecommunication entities 
that will individually invest relatively 
modest amounts. However, because 
of the large number of entities, this 
will add up to a substantial collective 
investment in Baharicom. 

Since many of these prospective shareholders may be un-
able to raise on time the equity required for their partici-
pation in the NEPAD SPV, arrangements have been made 
with some development funding institutions to warehouse 
equity on behalf of these and future shareholders, until they 
can raise their equity subscriptions.

Establishment of the Umojanet terrestrial network
The Umojanet terrestrial network will link landlocked and 
coastal countries to each other, as well as to the Uhurunet 
submarine cable network. The network will comprise optical 
fi bre infrastructure owned by companies that are willing to 
participate in the development of the network. These com-
panies will include national telecommunication operators, 
electricity supply companies, oil and pipeline operators, as 
well as railway operators. 

The Umojanet terrestrial network 
will link landlocked and coastal 
countries to each other, as well as 
to the Uhurunet submarine cable 
network. The network will comprise 
optical fi bre infrastructure owned 
by companies that are willing to 
participate in the development of 

the network.
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 In 2007, RASCOM contributed to the fi rst vol-
ume of “Connect Africa” at the time that it was getting ready 
to launch its fi rst Pan African satellite.

In this second edition of “Connect Africa”, RASCOM is high-
lighting the status of this fi rst-ever Pan African satellite, fol-
lowing its successful launch in December 2007. The article 
also gives a brief account of the perspectives of RASCOM in 
the next few years.

Launch of the fi rst Pan African Satellite
The fi rst Pan African satellite was successfully launched 
on 21  December 2007 in Kourou, French Guiana, by 
Arianespace. This was a historic event for Africa, as it is the 
fi rst satellite that covers the entire continent. 

However, after this successful launch, the satellite faced 
some technical problems due to the leakage of helium 
gas, which led to a substantial reduction in the lifespan of 
the satellite. The residual satellite, though with a shorter 
lifespan, was successfully put in its geostationary orbit at 
2.85°E on 29 January 2008 and after all the necessary tests 
were conducted, it qualifi ed for commercial operations.

The status of RASCOM satellite

Dr Jones A. Killimbe

Director General and Chief Executive Offi cer, 
Regional African Satellite Communications 
Organisation (RASCOM)

@
20

07
 ES

A 
— 

CN
ES

 —
 A

RI
AN

ES
PA

CE
 / 

Ph
ot

o 
Op

tiq
ue

 V
id

éo
 C

SG

Ariane 5 GS Launch — RASCOM-QAF1— Horizons-2
December 21, 2007
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It is clear that the African dream is being turned into a reality 
with the successful putting into orbit of the first Pan African 
satellite and the start of its commercial operations since 
1 August 2008. Already, plans have started for the second 
follow-on satellite.

Ground Telecommunications System (GTS)
The RASCOM satellite system is made up of the Space and 
ground segments. While the Space segment is already being 
commercialized, the Ground Telecommunications System — 
made up of Broadband Connectivity Service (BCS) and the 
Telephony Services (TES) — will become commercially avail-
able in 2009. With these services, RASCOM is determined to 
contribute to the “Connect Africa” initiatives by supporting 
the integration of rural Africa and by providing direct con-
nectivity among all African countries.

RASCOM is an African-dedicated satellite organization and it 
will continue to strive to launch more satellites as the need 
arises. 

Contract for the replacement satellite
The much-reduced lifespan of the satellite necessitated the 
activation of plans for a replacement satellite within the 
insurance policy which covers its construction, launch and 
insurance. The construction of the replacement satellite is in 
progress. It will be launched in 2010.

Commercial operations of the RASCOM satellite
The current RASCOM residual satellite is now commercially 
operational, with effect from 1  August 2008, through the 
commercial company, RascomStar-QAF. The first customer is 
the Pan African e-network, which is a joint project between 
the African Union and the Indian Government. RASCOM is 
already providing connectivity in this Pan African e-network, 
which is a continental initiative with the aim of providing 
e-health and tele-education in Africa. 

The hub for the Pan African e-network is in Dakar, Senegal, 
and more than 20 African countries have already been con-
nected using very small aperture terminals (VSAT). RASCOM 
is also very encouraged by the high demand expressed by 
potential customers for capacity in the RASCOM satellite.  
The launching of the replacement satellite will be conducted 
to guarantee a smooth continuity of service.



 © Lesley Sandles / Alamy
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From Kigali to Tomorrow

Dr Tarek Kamel

Minister of Communications and 
Information Technology, Egypt

 One year has elapsed since the highly suc-
cessful Connect Africa Summit, held in Kigali, Rwanda on 
29–30 October 2007, witnessed a host of leaders of govern-
ment and business, regional and international organizations 
gather under the patronage of the President of Rwanda to 
promote investment in Africa’s future through information 
and communication technologies (ICT). 

Since then, Egypt had the honour of hosting ITU TELECOM 
AFRICA 2008 in May, during which a follow-up session to 
the Connect Africa Summit was held under the title: “Policy 
Agenda — From Kigali to Tomorrow”. This special Connect 
Africa plenary session during the TELECOM AFRICA forum 
looked at current and future joint work of ITU and its part-
ners in achieving the key objectives that emerged from the 
summit in Kigali; specifi cally, connecting all African capitals 
and major cities by 2012. Further important commitments 
were made in workforce training and policy and regulatory 
reform to boost investment in ICT in African countries.

We endorse ITU’s initiative to bring us together towards 
focusing on connecting Africa and we believe that ICT is 
the catalyst and accelerator enabling us to achieve the 
Millennium Development Goals. In this context, Egypt 
launched in December 2003 the PC 2010 Nation Online 
initiative, which represents a new phase of the PC for Every 

Home initiative. The new initiative aims at encouraging 
various sectors of Egyptian society to develop high levels of 
computer and Internet skills. This, in turn, will help enhance 
and develop effi ciency in various sectors, including educa-
tion, health, tourism, investment and service provision. PC 
2010 Nation Online is an excellent model of public-private 
partnership. The concerned government bodies have joined 
forces with some 17  private ICT companies to achieve na-
tional goals.

I have had the honour to chair the African Union Ministerial 
Conference on ICT for two years. Egypt hosted the Second 
Ordinary Session of the Conference of African Ministers in 
Charge of Communications and Information Technology 
in May 2008 in Cairo. African ministers and ITU backed the 
African Union’s commitment to give effect to the outcomes 
of the meeting, including the creation of a reference frame-
work for the harmonization of telecommunication and ICT 
policies and regulations across Africa. It is worth mentioning 
that Dr Hamadoun Touré, ITU Secretary-General, highlight-
ed during the opening session that Egypt provides a good 
example of the ongoing development of ICT in Africa.

The ministers also emphasized the importance of the 
11 fl agship projects under the African Regional Action Plan 
on the Knowledge Economy (ARAPKE). ARAPKE aims to 

ITU/J.M. Ferré
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Ever since the establishment of Egypt’s Ministry of 
Communications and Information Technology in 1999, 
huge efforts have been exerted in this field, leading to 
outstanding achievements on national, regional and inter-
national levels. Egypt has always given special attention to 
collaboration with the African region, as ICT has become one 
of the major factors contributing to the welfare of the African 
continent as a whole. 

The year 2007 was successful for the ministry and for the 
Egyptian ICT sector as a whole, with several notable achieve-
ments. Now MCIT’s future plans are focused on a full-fledged 
national rollout of broadband infrastructure. 

In 2008, the main tasks were to keep abreast of technology 
and government issues, to maintain infrastructure expan-
sion, to build up the potential of Egypt’s human resources, 
to ensure the spread of Arabic e-content and, last but not 
least, to boost the business process outsourcing (BPO) and 
call centre industries. Activities on all of these fronts have 
benefited from Egypt’s remarkable efforts and continuing 
presence on the world stage. 

improve other necessary elements, such as infrastructure, 
education and capacity building (including leadership de-
velopment), empowerment of women and youth, financing 
and ICT access. The African Union Summit held in Sharm 
El-Sheikh in June 2008 endorsed the outcomes of the min-
isterial conference.

Building the capacities of ICT professionals is one of the 
fundamental challenges facing Africa in its endeavours to 
bridge the digital divide and reap the benefits of ICT for de-
velopment. Hence, capacity building has been one of the 
key areas of Egypt’s cooperation with regional and interna-
tional partners. Egypt proposed the African Leadership in ICT 
Professional Development Programme, one of the flagship 
projects of ARAPKE. The aim of the programme is to leverage 
the individual experiences and capacities of promising mid-
career potential leaders in African countries, so that they 
can act as agents of change in the ICT sector. Egypt also pro-
posed the Training Programme for African ICT Professionals. 
This resulted in the Egyptian Ministry of Communications 
and Information Technology’s initiation of a regional project 
that provides customized training to ICT experts from both 
the public and private sectors from around Africa.
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Ghana’s Minister of Communications

Ensuring nationwide connectivity to build an 
information and knowledge society in Ghana

 At the beginning of 2000, and after pursuing 
an elaborate telecommunication reform agenda, Ghana 
was confronted with the challenge of building a nationwide 
communications infrastructure, as well as introducing mod-
ern and advanced technologies that will support the deploy-
ment and exploitation of information and communication 
technologies (ICT) in all sectors of development. 

A national consultation exercise was therefore undertaken in 
2002 to develop consensus on a road map to guide the ap-
plication of ICT for socio-economic development. The prod-
uct of the exercise was the Ghana ICT Policy for Accelerated 
Development, which received parliament’s overwhelming 
endorsement in February 2004.

Alongside the adoption of the national ICT policy, the proc-
ess continued with the development of a pro-business na-
tional telecommunications policy, as well as e-strategies in 
commerce, governance, education, health, gender equality, 
agriculture, security, and the institutions charged with the 
responsibility for implementation.

Growth in the telecommunication sector
With the creation of the enabling environment in Ghana 
and the positive sustenance of healthy competition, the 
telecommunication sector has witnessed a phenomenal in-

crease in the number of telephone subscriptions in both the 
fi xed and mobile sectors. 

In the area of fi xed line subscriptions, we saw an increase 
from 248 900 lines in 2001, to 389 483 lines by June 2008. 
With regard to the mobile subscriptions, from a 2002 fi gure 
of 383 000, the number shot up to 10 242 916 by August 
2008, representing a rise of 2574.4  per cent. The total of 
fi xed and mobile subscriptions as at August 2008 stood at 
10 522 240, representing a cumulative rise of 1524.2 per 
cent (see Table 1 and Figure 1).

During 2006, Ghana reached a teledensity of 24.6 per cent, 
up from 14 per cent in 2005. In August 2008, we hit a tel-
edensity of 47.8 per cent in a population of 22 million.

Privatization and the issuing of mobile licences
To consolidate the gains from the telecommunications re-
form programme, and to enable market forces to put full 
investment potential into the sector, efforts have been 
made by the Ministry of Communications to create a more 
competitive market structure with initiatives to privatize the 
second network operator, WESTEL, and also to re-privatize 
Ghana Telecom. 

ITU/V. Martin
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Schoolchildren in Ghana attending a computer class

Table 1 — Growth in Ghana’s fixed and mobile telephony

Subscribers 2002 2003 2004 2005 2006 2007 2008 
(August)

Percentage rise 
from 2002–2008

Fixed 264 827 288 578 368 103 443 000 369 557 376 509 279 324 5.47 %

Mobile 383 000 774 873 1 060 097 2 644 677 5 044 000 7 604 000 10 242 916 2574.4 %

Total 647 827 1 063 451 1 428 200 3 087 677 5 413 557 7 980 509 10 522 240 1524.4 %

Source: Government of Ghana.

Figure 1 — Growth in Ghana’s telecommunications
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Within a two-year period ending in 2008, the govern-
ment, with parliamentary approval, divested 70  per cent 
of its shares in Ghana Telecom to Vodafone International 
Holdings BV, for a total consideration of USD 900 million on 
a debt-free, cash-free basis. 

The transaction was preceded by the successful divestiture 
of 75 per cent of WESTEL’s shares to Zain Communications 
in 2007, at a fee of USD 105 million.

Consistent with the policy to improve fair competition, the 
National Communication Authority (NCA) auctioned a sixth 
mobile license on a competitive basis to Glo Mobile, for a 
fee of USD 50.1 million.

Conservatively therefore, within the two-year period the 
telecommunications sector contributed more than a bil-
lion dollars in investments into the country (see Table 2 and 
Figure 2).

Enhancing the telecommunication sector
Quality of service
Responding to public complaints regarding the poor quality 
of telecommunication services experienced at certain loca-
tions and times, the ministry directed NCA to intensify its 

Table 2 — Revenue accrued from the telecommunication 
sector (2007–2008)

Company Value Origin of revenue

Enlarged GT USD 900 million Sale of 70% of shares

WESTEL(ZAIN) USD 105 million Sale of 75% of shares

Glo Mobile USD 50.1 million Mobile licence fees

Total USD 1.055 billion

Source: Government of Ghana.
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Figure 2 — Revenue accrued from the telecommunication 
sector (2007–2008)

Source: Government of Ghana.
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A staff member assists a client at the Busyinternet, a 

privately owned and operated ICT centre in Accra, Ghana

infrastructure network, to provide open access broadband 
connectivity nationwide (see Figure 3). 

In July 2006, the Government of Ghana secured from the 
Government of China, through China Exim Bank, a conces-
sionary loan facility of USD 30 million to support the con-
struction of the first phase of the project. Execution of the 
project commenced in January 2007 and was successfully 
completed in December 2007. 

Provision of universal access
In pursuance of the government’s commitment to promote 
an all-inclusive information and knowledge society, the 
Ministry of Communications has initiated programmes and 
projects to extend ICT infrastructure and services to all rural 
communities and underserved areas of the country.

In addition to the incentives granted to telecommunication 
companies to provide services to such communities, a uni-
versal service fund, known as the Ghana Investment Fund 
for Telecommunications (GIFTEL), has been established to 
subsidize the cost of providing services to underserved com-
munities and those with no telecommunication links.

monitoring activities and institute the appropriate penalties 
for defaulting operators to serve as a deterrent. 

New numbering plan
As a result of the growth in subscriptions for voice mobile 
services, NCA has developed a new numbering plan for all 
operators, to cater for future expansion.

Digital broadcasting migration
The migration to digital broadcasting has been initiated. 
Ultra high frequencies (UHF) were issued to existing televi-
sion broadcasting stations for the implementation of the 
trial phase of digital broadcasting services in Ghana at the 
end of 2008.

Third-generation (3G) and WiMAX licences
The drafting of the worldwide interoperability microwave 
access (WiMAX) and 3G licences and guidelines, to facilitate 
effective implementation, has been completed and licences 
were issued by the end of 2008. 

National broadband programme
To promote wider penetration of ICT services, the Ministry of 
Communications facilitated the transformation of Voltacom’s 
fibre-optic assets into a national communications backbone 
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A farmer in Ghana shows off his palm oil fruit

Enabling legislation
To consolidate the gains of the telecommunication sector 
and also build confidence in the use of ICT in Ghana, the 
government has promulgated four pieces of legislation. 
These are the NCA Bill, the Electronic Communications Bill, 
the Electronic Transactions Bill, and the National Information 
Technology Agency (NITA) Bill.

Conclusion
Ghana has embraced ICT as a major catalyst for socio-eco-
nomic development. The potential exists for Ghana to es-
tablish itself as a major hub in Africa through investment 
in modern infrastructure. The pace of ICT infrastructure 
development is critical for the delivery of essential services 
in such areas as governance, commerce, education, health, 
agriculture, and national security.

The institutional structures have not been left out. Soon, the 
government will appoint a national ICT Council as the high-
est body, in order to provide national leadership. Challenges 
remain, however, especially in the development of the req-
uisite base of human resources that must be combined with 
infrastructure development to ensure that bridging the dig-
ital divide can be accomplished in Ghana in as short a time 
as possible. 

Furthermore, the Ministry of Communications has so far 
constructed 90  Community Information Centres (CIC) na-
tionwide, 38  of which have been provided with Internet 
connectivity and ICT equipment. This initiative is being un-
dertaken with the ministry’s share of funds provided under 
the programme of the International Monetary Fund and the 
World Bank for heavily indebted poor countries (HIPC). 

Common telecommunication facilities
GIFTEL is also constructing facilities in rural areas that can be 
shared by telecommunication companies. So far, it has com-
pleted 39 Common Telecom Facilities, which would enable 
operators to extend their services to about 273 communi-
ties. This is also encouraging collaboration among all tel-
ecommunication service providers to co-locate and benefit 
from economies of scale and improve the penetration rate 
in rural areas to 50 per cent within four years. 

The Pan-African e-Network Project
Ghana is implementing the Pan-African e-Network project 
in collaboration with the African Union and the Government 
of India to provide tele-education and telemedicine pro-
grammes. The installation and testing of equipment for the 
network has been undertaken at the various nodes and the 
programmes commenced in December 2008. 
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Towards an ICT hub for long-term 
economic growth

Rwanda’s progress in implementing the goals of 
the Connect Africa Summit

Professor Romain Murenzi

Minister in the Offi ce of the President of Rwanda 
in charge of Science, Technology and ICT

 At the Connect Africa Summit in Kigali, His 
Excellency President Paul Kagame of Rwanda was request-
ed to undertake the role of Patron of ITU’s Connect Africa 
initiative. In this role, he will continue his advocacy of the 
importance of information and communication technolo-
gies (ICT) for sustained economic growth and development 
throughout Africa

As Patron, His Excellency President Kagame is acting as a 
“champion” for connecting Africa among peers, key de-
cision-makers, the media and the public. He continues to 
convey key messages regarding the importance of ICT for 
economic and social development, and the need to develop 
a strong policy and regulatory environment to stimulate the 
investment and partnerships needed to achieve the fi ve 
goals of Connect Africa.

The Connect Africa Summit was held in October 2007 and 
since then, His Excellency President Kagame has played a 
key role in advocacy, such as through his participation in 
major events in 2008, some of which are listed below:

 � Panellist at Consumer Electronics Show, Las Vegas, 
United States, January 2008

 � Keynote address to the American Association for the 
Advancement of Science (AAAS) Conference, Boston, 
United States, February 2008

 � Address to the US Department of State and the United 
States Agency for International Development (USAID) 
on “Creating a Higher Education Sector for Africa’s and 
Rwanda’s Development”, April 2008

 � Address at the opening meeting of the High-Level 
Segment of the ITU Council in Geneva, November 
2008.

At the Connect Africa Summit, fi ve goals were adopted. This 
article highlights examples of progress from Rwanda to-
wards each of these goals.

ITU/ P. Letcher
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Advisor, in the Offi ce of the President of Rwanda 
in charge of Science, Technology and ICT

The two incumbent mobile telecommunication operators in 
Rwanda, MTN Rwandacell and Rwandatel, already have a re-
gional fi bre-optic network in place to connect their networks 
to the submarine cables. The third mobile operator has also 
made commitments to physically connect regionally to the 
submarine cables. 

Goal 2: Connect African villages to broadband ICT serv-
ices by 2015 and implement shared access initiatives, 
such as community telecentres and village phones
A contract has been signed with Korea Telecom for a project 
to implement a national broadband backbone network 
throughout Rwanda. This will include a fi bre-optic backbone 
network to link all the districts in Rwanda, together with a 
metropolitan fi bre-optic network and wireless network in 
the capital city, Kigali. The target completion date is the 
end of December 2009 and, once completed, 319 institu-
tions throughout Rwanda, including all district headquar-
ters, hospitals, schools and major government agencies will 
have direct fi bre access to high-speed broadband connec-
tivity. In addition, the residents of Kigali will have access to 
high-speed wireless connectivity.

Many other initiatives are also ongoing in this regard, in-
cluding a national network of 30 telecentres which, coupled 
with the roll-out of the national broadband network, will 

Goal 1: Interconnect all African capitals and major cities 
with ICT broadband infrastructure and strengthen con-
nectivity to the rest of the world by 2012
In the case of Rwanda, signifi cant support is being given 
at a multilateral level by the World Bank, which has just 
announced a grant facility of USD 24  million to Rwanda 
to support regional connectivity through the Regional 
Communications Infrastructure Programme (RCIP). This 
will include developing a virtual landing point in Kigali 
connected to submarine fi bre-optic cables being installed 
along the east coast of Africa. This intervention, coupled with 
the national connectivity project (see Goal 2), will support 
high-capacity connections between Rwanda’s major towns 
and cities and other connected towns and cities throughout 
Africa and globally. 

The RCIP was formally launched in August 2007, to support 
regional connectivity in East and Southern Africa, in recogni-
tion that this is the only region in the world not connected 
to the global broadband infrastructure. Kenya, Burundi and 
Madagascar are involved in the fi rst phase of RCIP, which 
has a combined volume of USD 164.5  million, out of the 
USD 424  million envelope for the overall programme. 
Rwanda is in phase two of the programme. Other eligible 
countries in East and Southern Africa can join future phases 
of the programme on a readiness basis. 

Government of Rwanda
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Government of Rwanda
An ICT park mobile assembly

Due to the size of the market, the Government of Rwanda 
decided upon a duopoly period of five years from 2003, 
with all telecommunication services (mobile, fixed and 
data services) to be provided by two licensed operators: 
MTN Rwandacell and Rwandatel, which was bought by Lap 
Green in 2007. Additionally, there was a VSAT operator in 
rural areas (ARTEL). Network investments by both MTN and 
Rwandatel over the past few years have seen the mobile 
penetration rate increase significantly from 3.6  per cent 
as reported by ITU at the end of 2006, to a current rate of 
around 10 per cent with MTN recording over 1 million sub-
scribers. Rwandatel was due to launch its new network in 
December 2008 and targets 350 000 subscribers within the 
first three months of its new operation.

This duopoly period finished in 2008 and, following rigor-
ous competitive bidding and evaluation phases, the award 
of a third operator licence was announced in November 
2008. The licence was awarded to Millicom International 
Cellular in partnership with an established local Rwandan 
company, Marathon Corporation. This increase in competi-
tion, coupled with the various other measures in place to 
promote telecommunications in Rwanda, is set to accelerate 
growth in mobile penetration. Following the licence award, 
Millicom’s Chief Executive Officer Marc Beuls said: “We are 
very pleased to have been awarded the third mobile licence 

link individuals and businesses throughout Rwanda to the 
high-speed global highway. The telecentres are designed to 
provide a wide range of services, including Internet access, 
photocopying, scanning and printing, and will provide rural 
citizens with the opportunity to have direct access to online 
services such as Rwanda Revenue, Cash Power for electric-
ity payments, and many other government and commercial 
services.

Goal 3: Adopt key regulatory measures that promote 
affordable, widespread access to a full range of broad-
band ICT services, including technology and service 
neutral licensing/authorization practices, allocating 
spectrum for multiple, competitive broadband wireless 
service providers, creating national Internet exchange 
points (IXPs) and implementing competition in the pro-
vision of Internet connectivity
Acting through the Rwanda Utilities Regulatory Agency 
(RURA), the Government of Rwanda has introduced legisla-
tion designed to stimulate competition in the telecommu-
nication sector, improve quality of service, attract investors 
by creating an enabling environment of fair competition, 
and protect consumers.
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Goal 4: Support the development 
by 2015 of the critical mass of ICT 
skills required by the knowledge 
economy, notably through the es-
tablishment of a network of ICT 
Centres of Excellence in each subre-
gion of Africa and ICT capacity build-
ing and training centres in each 
country, with the aim of achieving a 
broad network of inter-linked physi-
cal and virtual centres, while ensur-
ing coordination between academia 
and industry.
At the undergraduate level, one of the 
key institutions in Rwanda is the Kigali 
Institute of Technology (KIST), which 
was established by the Government 
of Rwanda as a technological institute 
of higher education to support the 
commitment to Rwanda’s develop-
ment through training for high-level 
technical skills. Undergraduate courses 
include Bachelor of Science degrees in 
computer engineering and informa-
tion technology.

in Rwanda. It is a country with great 
potential for mobile telephony and will 
enable us build out a network quickly 
and economically.”

In relation to video, the Rwandan 
Government has recently licensed a 
broadcasting company, STAR Media, 
to offer pay television services via a 
terrestrial digital network. The initial 
network is based around a transmitter 
in Kigali and their future plans are to 
cover the whole East African region. The 
network expansion will use facilities at 
Mount Karisimbi for terrestrial digital 
video broadcasting (DVB-T) directly to 
the Karisimbi coverage area, then a 
microwave link to Burundi, and satel-
lite uplinks to the rest of East Africa. 
The government is also working on na-
tionwide television coverage through 
their National Public Broadcast Agency 
(ORINFOR).

“Now more than ever, there can 
be no doubt about the vital role of 
ICT in development. This is why we 
were very pleased to co-host with 
ITU the ground-breaking Connect 
Africa Summit in October 2007. 
The summit provided a platform 
for taking stock of challenges and 
achievements, as well as mapping 
our way forward for building a 

dynamic ICT sector in Africa.
Investment in this sector continues to 
rise on our continent — as we register 
improved infrastructure, regulatory 
environment, competition, with the 
African private sector leading the 
way. More ICT applications continue 
to improve people’s lives in sectors 
such as health, education and 
wealth creation generally as many 
fi rms — informal, small, medium 
and large — expand and contribute 
signifi cantly to our socioeconomic 

transformation.” 

His Excellency President 
Paul Kagame of Rwanda
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Government of Rwanda
The One Laptop Per Child pilot project in Rwamagana

Many other capacity-building programmes are ongoing, in-
cluding most notably the official launch of the One Laptop 
Per Child (OLPC) initiative in Rwanda, attended by President 
Paul Kagame and by Nicholas Negroponte, the founder of 
OLPC. The Government of Rwanda has pledged to ensure 

that all two-and-a-half mil-
lion primary schoolchildren 
will have access to a laptop, 
in recognition of the power 
this will have in transform-
ing their lives. Already, 
5000 laptops have been dis-
tributed to primary school-
children in Rwanda, with a 
further 100 000  planned 
for next year.

The Rwandan Government 
is in discussions with inter-
national partners to build 

and operate a world class “Climate Change Observatory 
and Weather Centre” at Mount Karisimbi. The centre would 
take advantage of Rwanda’s unique geographic location in 
the epicentre of central Africa and the Albertine Rift. Global 
warming in particular, as a major force in climate change, is 
anticipated to have a major impact on the African continent, 

The University of Coventry, in the United Kingdom, has been 
offering a one year Master of Communications Management 
(MCM) since 1999. The programme, sponsored by ITU and 
the United Kingdom Telecommunications Academy (UKTA), 
is aimed at broadening understanding of interdisciplinary 
knowledge for ICT and tel-
ecommunication engineers 
and professionals. The pro-
gramme has been offered 
at KIST since 2006, in which 
time 90  students from 
7 countries have enrolled.

In order to further enhance 
the high-level computer 
skills needed, a partner-
ship is ongoing between 
the Government of Rwanda, 
Carnegie Mellon University 
(CMU) in the United States, 
and the African Development Bank, to establish a Regional 
CMU Campus in Rwanda to focus on these high-level ICT 
skills. Initial agreements have been reached and initial 
courses are targeted to commence at the end of 2009 us-
ing existing premises in Kigali, with construction of the new, 
fully integrated campus also set to commence in late 2009.

Official launch of the One Laptop Per Child initiative in 
Rwanda, attended by President Paul Kagame and by 

Nicholas Negroponte

OL
PC
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 Government of Rwanda
An ICT park call centre

 � Education
 � Health care 
 � Revenue management systems
 � Financial sector. 

Examples of some of the key achievements and ongoing 
programmes include:

Health sector
TRACNET is a dynamic ICT solution designed to collect, store, 
retrieve, display, and disseminate critical programme infor-
mation, drug distribution, and patient information related to 
the care and treatment of people with HIV and AIDS. The sys-
tem has been fully operational for more than two years and 
is used by all the 134 health facilities currently offering anti- 
retroviral therapy to people living with HIV and AIDS in 
Rwanda. This is being extended as TRACNET-PLUS to include 
treatment of tuberculosis (or TB) and malaria.

Other initiatives in the health sector include a drug procure-
ment and tracking system, integrated health management 
information systems and community healthcare support 
systems, including a strategy for rural telemedicine for dis-
trict hospitals and health centres.

especially in sub-Saharan Africa. The centre would offer sci-
entists and researchers from around the world an opportu-
nity to gather critical meteorological, seismic and climate 
change data critical to implementing appropriate interna-
tional policies to combat climate change. Rwanda sits at the 
head waters of both the Nile and Congo River basins and 
locating a Climate Change Observatory here offers scientists 
a front-row seat at ground zero for climate change.

Goal 5: Adopt a national e-strategy, including a cyber-
security framework, and deploy at least one flagship 
e-government service, as well as e-education, e-com-
merce, and e-health services, using accessible technol-
ogies in each country in Africa by 2012, with the aim 
of making multiple e-government and other e-services 
widely available by 2015. 
One of the key questions we ask is “What do we expect from 
ICT and how can it help Rwanda?” One of the key objectives 
of using ICT is to transform the lives of the people of Rwanda 
through improved access to, and functioning of, facilities 
and institutions such as:

 � Good governance and strengthening of democratic 
institutions

 � Improved government communications
 � Improved delivery of public services
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Government of Rwanda
A microwave transmitter on the summit of Mount 

Karisimbi

on the summit, together with electrical power connections, 
microwave transmitters and receivers (signalling from 
Karisimbi to Kigali for radio and television broadcasts), and 
a fi bre-optic link from the summit to a main road to access 
the future national fi bre-optic network.

With its high altitude, Karisimbi presents an immense op-
portunity for the deployment of broadcasting services and 
other information and communication technologies to reach 
many benefi ciaries. Broadcasting services under develop-
ment include FM radio, with a potential range of a 700-km 
radius; DVB-T, with a potential range of a 250-km radius 
(part of a national programme to phase out analogue televi-
sion by 2015 in line with ITU directives), and other services, 
including Internet access using DVB-RCT rural connectivity. 

Work ongoing in other sectors includes governance support 
systems, designed to continue to enhance effi cient delivery 
of key public services and the decentralized government 
process, including a Local Government Communication 
System. ICT is also being used in the fi nancial sector to im-
prove management. For example, all banks in Rwanda are 
now linked to the National Bank. There are also many other 
ongoing initiatives. 

Agriculture sector
The national agricultural information system provides farm-
ers with reliable marketing information that helps them 
reach their markets more effi ciently, at lower cost and with 
wider opportunities

Air transport sector
It is recognized that very limited high-altitude air traffi c 
control exists in Central Africa at the present time. A conse-
quence of this is that air safety is considered a serious issue. 
The Government of Rwanda made a decision, therefore, to 
promote a Communications Navigation Surveillance (CNS)/
Air Traffi c Management (ATM) programme that will provide 
upper and lower airspace control for a 300-nautical-miles 
(500  km) radius of Rwanda. This plan will build on exist-
ing infrastructure in Rwanda, such as the communications 
transmission equipment in place at Mount Karisimbi and 
the long-range radar system close to Kigali, and will include 
a state-of-the-art control centre. The system, once complete, 
will lead to improved air traffi c services and economic ben-
efi ts both to Rwanda and to the surrounding region.

Broadcasting sector
One of the key sites for developments in broadcasting is 
Mount Karisimbi, which is a 4500-metre mountain in the 
North West of Rwanda. A 50-metre mast has been installed 
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Director-General of the Société Nationale des 
Télécommunications du Sénégal (SONATEL) — 
the Senegalese National Telecommunication 
Company 

Connecting villages in Senegal

 Under its policy for the telecommunication 
sector, the Senegalese Government set the objective of 
connecting 14  200  key villages to the telephone network 
by 2010. To meet this objective, SONATEL, the Senegalese 
National Telecommunication Company, committed to con-
necting1 these 14  200  villages by the end of 2008 using 
wireless technologies such as CDMA, GSM and very small 
aperture terminals (VSAT).

Current status of rural connectivity
The commitment undertaken by SONATEL at the Connect 
Africa Summit has been met, since 16  299  villages enjoy 
GSM or CDMA coverage as at 31 October 2008 (see table). 
CDMA and GSM are the main technologies used for rural 
connectivity.

1 Connected village: village with an available CDMA or GSM 
signal, or with at least one fi xed line.

Financing of rural connectivity
Rural investments were internally fi nanced from 1997 to 
the end of October 2008, for a cumulative total of FCFA 
44  billion (or USD 88 million) at end October 2008. These 
investments enable populations to access basic services: 
fi xed telephony, mobile telephony and the Internet. 

Number of villages connected at 31 October 2008

Wireless (CDMA and TDMA) 13 803

GSM (including villages which also have a 
wireline network)

2 487 (688)

VSAT 9

Total number of villages connected at 
31 October 2008

16 299

 SONATEL
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Dr Paul E. Jacobs

Chief Executive Offi cer, Qualcomm, Inc.

Wireless technology helps improve health 

 Currently, eight out of 
ten people in the world, or approxi-
mately 5.3  billion, live in range of a 
mobile phone network.1 According to 
a recent report2 from the International 
Telecommunication Union (ITU), 
growth in mobile networks has risen to 
an all-time high, reaching an estimated 
4  billion mobile subscriptions world-
wide at the end of 2008. ITU data also 
indicate that there were over 1.5  bil-
lion people using the Internet at the 
end of 2008, with more than 400 million of them having 
broadband access.

Stemming from the belief that access to wireless telecom-
munications improves people’s lives, Qualcomm’s Wireless 

1 Corbett, Sara. “Can Cellphones Help End Global Poverty?” 
New York Times. 12 April 2008; 20 June 2008. 
www.nytimes.com/2008/04/13/magazine/13anthropology-t.
html?pagewanted=3&_r=1

2 Trends in Telecommunication Reform 2008: Six Degrees of 
Sharing. Released at the end of November 2008.

ReachTM initiative was created to ad-
dress the challenge of narrowing the 
digital divide, closing it in a way that 
creates programmes and solutions that 
are sensitive and relevant to the unique 
needs of any given community. 

From the beginning, it was clear that 
the role of wireless technology in Africa 
— whether in an economic capacity or 
for social reasons — would help facili-
tate positive change. From improving 

access to education to offering better health care, technol-
ogy must be relevant to be effective. Therefore, Qualcomm’s 
Wireless Reach is fi nding ways to bring wireless technology 
to Africa where change is needed and can make a real differ-
ence in people’s lives.

Wireless Reach has teamed up 
with the Provincial Medical Offi ce 
of Nairobi, the Communications 
Commission of Kenya, Telkom Kenya, 
Axesstel and RTI International to de-
velop a project that creates a more 
effi cient process in the supply man-
agement of antiretroviral medicines, 
using third-generation (3G) wireless 

technology.

 Qualcomm
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(3G) wireless technology. The initial project launch will con-
centrate on the 16 ART sites under the supervision of the 
PMO and within the Ministry of Health, that receive their 
antiretroviral medicines exclusively from the Kenya Medical 
Supplies Agency (KEMSA). 

Health centre pharmacy personnel currently cope with staff 
shortages, high patient loads and a cumbersome paper-
based records system. Problems encountered include 
time-consuming hand compilation and hand delivery of 
monthly reports for re-supply of essential drugs, as well as 
difficulty finding dispensing records. The Wireless Reach 
Kenya Partnership Project uses new computer software and 
3G mobile wireless connectivity to replace manual record 
keeping and reporting for pharmaceutical supplies. This im-
proves not only the management of antiretroviral medical 
supplies, but also the timeliness and quality of data avail-
able for monitoring pharmaceutical supplies.

According to a national survey3 released by Kenya’s Ministry 
of Health, an estimated 392 000 adults with HIV in Kenya 
need antiretroviral therapy (ART). While not a cure, ART 
helps patients with HIV fight off infectious diseases, thus 
improving and potentially prolonging their lives, compared 
to those not undergoing treatment. With the treatment, 
however, a 95-per-cent rate of adherence must be achieved 
for the drugs to be effective. The danger of inconsistent ad-
herence is that the HIV will mutate and become resistant to 
the treatment, thus rendering ART ineffective. Moreover, the 
resistance to ART can become permanent.4

With this knowledge, Wireless Reach has teamed up 
with the Provincial Medical Office (PMO) of Nairobi, the 
Communications Commission of Kenya, Telkom Kenya, 
Axesstel and RTI International to develop a project that cre-
ates a more efficient process in the supply management 
of antiretroviral medicines (ARVs), using third-generation 

3  NASCOP. “2007 Kenya Aids Indicator Survey.”  
Ministry of Health Govt of Kenya. November 2008.  
www.aidskenya.org/public_site/webroot/cache/article/file/
KAIS__Preliminary_Report.pdf

4 Center for AIDS Prevention Studies. “CAPS Fact Sheet.”  
UCSF. November 2008.  
www.caps.ucsf.edu/pubs/FS/adherence.php
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Furthermore, the project has long-term 
potential by addressing two common 
challenges that exist when implement-

ing new technology — sustainability and scale. The project 
partners developed a software program and a communica-
tion system that is locally sustainable and can be extended 
to manage all pharmaceuticals. The hope is that if success-
fully implemented, the system will be scaled and adopted 
by more health centres within Nairobi, and eventually in 
other provinces of Kenya and other countries in Africa. 

Our hope at Qualcomm is that one day, everyone will have 
the opportunity for access to better health care and other 
life-enhancing services through wireless technology. 

As part of the project, 16 ART sites will 
be equipped with computers, soft-
ware and support equipment for wire-
less connectivity on Telkom Kenya’s 3G CDMA EV-DO Rev. 
A network, marketed as Orange Broadband in Kenya. The 
software developed in the project is open source and de-
signed around the manual reporting system for managing 
ARVs throughout Kenya, providing a smoother transition 
to the new digital system. Through the CDMA EV-DO Rev. 
A network, these newly converted reports can reach KEMSA 
quickly and efficiently, providing a more accurate inventory 
of antiretroviral medicines in the medical offices. 

The project is designed to be relevant, and thus effective, 
with both short-term and long-term goals. It provides a sim-
ple, practical solution to a real problem that can be greatly 
improved using wireless technology. With the immediately 
increased efficiency and more accurate reporting, pharma-
cists will be able to concentrate on more in-depth tracking 
of ART adherence and patient care. On the patients’ side, an 
automated supply management system means that when 
they come to the clinic for antiretroviral medicines, the med-
ication will be readily available. 

The project has long-term potential 
by addressing two common chal-
lenges that exist when implement-
ing new technology — sustainability 

and scale.
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 Strong growth in the mobile sector
Worldwide growth in mobile telephony networks has risen 
to an all-time high, reaching an estimated 4  billion sub-
scriptions at the end of 2008 (Figure 1, left chart). More than 
70 per cent of subscribers were in developing countries at 
the beginning of 2008. Africa remains the region with the 

highest growth rate in mobile subscribers (32 per cent be-
tween 2006 and 2007). It has a mobile penetration rate of 
28 per cent, compared with 37 per cent in Asia, 72 per cent 
in the Americas, and 110 per cent in Europe (Figure 1, right 
chart).

Successes and challenges

Source: ITU World Telecommunication/ICT Indicators Database.

Figure 1 — The mobile sector, worldwide and by region
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Incumbents and new entrants are seeking to increase fixed 
telephony through the expansion of fixed wireless networks, 
in which a wireless device remains in a building and is 
powered by its electricity supply, rather than being mobile. 
These networks often use a variety of price plans, includ-
ing pre-paid options. Some operators have added features, 
such as limited mobility and free calling among networks. 
CDMA2000 1X has emerged as the de facto technology for 
fixed wireless in Africa. The emergence of fixed wireless has 
altered the pricing structure for fixed-line networks. 

Prices for overseas calls from fixed lines have declined, as 
operators compete with voice over Internet protocol (VoIP) 
telephony services (Figure 2). International calls could be-
come more affordable for African consumers, but mean-
while prices remain high by global standards and there is 
significant variation in the region for the price of interna-
tional long-distance calls.

Internet and broadband
More than 1.5 billion people from around the world are now 
users of the Internet — but only one in 20 Africans is online. 
The continent has an estimated 50 million Internet users, 
but more than half are located in North African countries or 
in South Africa. Elsewhere, only 3 per cent of the population 
is online. 

Growth in Africa’s mobile sector has been dramatic. Just one 
in 50 people had a mobile phone at the beginning of 2000, 
but now the figure is almost one-third of the population. 
At the beginning of 2008, Africa had around 265  million 
mobile subscribers, and they are more evenly distributed. 
In 2000, South Africa accounted for over half of all Africa’s 
mobile subscribers, but by 2007, almost 85 per cent were in 
other countries. Mobile success, driven largely by competi-
tion, is also spawning new services, such as single rate inter-
regional roaming, as well as payments via mobile phone 
and other m-commerce applications.

Fixed telephones go wireless
The percentage of people who subscribe to fixed-line serv-
ices remains comparatively low in most developing coun-
tries, at an average of 13 per cent at the end of 2007, even 
though the developing world accounted for 58 per cent of 
the world’s 1.3 billion fixed-telephone lines in that year. 

Africa’s dramatic growth in mobile communications has 
left fixed telephone lines behind. At the end of 2007, there 
were 35 million fixed lines on the continent, equivalent to a 
rate of 3.8 subscribers per 100 people. North African coun-
tries had 11.9  fixed lines per 100  inhabitants and South 
Africa 9.6, compared to only 1.6 in the rest of sub-Saharan 
Africa.
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Broadband penetration is low across the continent. In 2007, 
there were two million subscribers to fixed broadband serv-
ices in the whole of Africa, and only five African countries 
had a broadband penetration of more than one per cent 
(Figure  3). This low level of penetration is severely con-
straining deployment of broadband via asymmetric digital 
subscriber lines (ADSL), which is now the main method of 
fixed broadband access in most countries across the world. 
There are practically no cable television networks in Africa, 
so broadband access via cable modem is generally not avail-
able. Consequently, there is virtually no fixed broadband 
inter-modal or intra-modal competition to drive expansion 
of the service.

In addition, broadband prices are often high across Africa, 
compared to income levels. The average price of an entry-
level monthly broadband subscription is over USD 100  in 
Africa, exceeding average per capita income. In contrast, 
average monthly broadband prices in the countries of the 
Organisation for Economic Co-operation and Development 
(OECD) are USD 49, or USD 18 per Mbit/s. Senegal enjoys 
some of the cheapest ADSL prices in Africa, at USD 40 per 
month for an entry-level package of 512 kbit/s. Morocco’s 
average broadband prices are the cheapest of all, at USD 
18 per month for a 256 kbit/s package — and, as Figure 3 

Getting online is expensive too. The scarcity of international 
Internet bandwidth and lack of Internet Exchange Points 
(IXPs) drives up prices for access. Monthly usage of 20 hours 
costs almost 70  per cent of average per capita income in 
sub-Saharan Africa. 

Note — Peak rates, including taxes.
Source: ITU World Telecommunication/ICT Indicators Database.
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Figure 2 — Average price of a peak rate, one minute call from 
Africa to the United States (in USD)
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plus telephone service and television over ADSL, for less 
than USD 25  per month. Morocco and Senegal have also 
launched this service, assisted by the success of their strate-
gic partners in the Internet Protocol television (IPTV) market 
in France.

Mobile broadband
Meanwhile, third-generation (3G) mobile networks, such as 
wideband code division multiple access (W-CDMA) and ev-
olution-data optimized (EVDO), are being used for Internet 
access from fixed locations using data cards in a computer. 
These networks have introduced broadband speeds to mo-
bile phone services. By February 2008, eight African coun-
tries had launched W-CDMA networks (see Table 1). Some 
of these countries had also launched high-speed downlink 
packet access (HSDPA), which provides faster speeds than 
W-CDMA. (While W-CDMA provides a theoretical speed of 
384 kbit/s, actual speeds with HSDPA networks in Africa are 
between 400 and 800 kbit/s, with peak speeds of around 
1.2 Mbit/s.)

In Mauritius and South Africa, 3G subscribers already out-
number DSL subscribers. South Africa has also been innova-
tive in using 3G to provide Internet access to Internet cafés. 
The mobile operator MTN uses HSDPA to link Internet cafés 
at speeds of up to 1.8 Mbit/s.

shows, Morocco has one of the highest broadband penetra-
tion rates in Africa.

Despite Africa’s low levels of broadband penetration, double 
and triple-play services similar to other regions are begin-
ning to emerge on the continent. Some operators include 
a number of free call minutes in their broadband offerings. 
Mauritius was the first country in Africa to offer triple-play 
services. Mauritius Telecom provides a broadband line, 

Source: ITU World Telecommunication/ICT Indicators Database.
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EVDO operators in Africa advertise average download speeds 
between 300 kbit/s and 1 Mbit/s (see Table 2). The technolo-
gy offers several other advantages: Internet connections are 
available beyond EVDO coverage areas by switching users 
to CDMA 2000 1X networks at speeds of around 100 kbit/s. 
EVDO operators also tend to impose fewer limits on down-
loads than W-CDMA operators. 

EVDO 3G mobile technology has been commercially de-
ployed in almost a dozen African countries, often building 
on experience in using CDMA 2000  1x, which has been 
widely deployed as a fixed wireless local loop (WLL) system. 
EVDO can also be deployed in the 450 MHz spectrum band, 
which allows for wider coverage, making it particularly at-
tractive for rural areas with low population density. 

Table 1 — 3G W-CDMA networks in Africa, February 2008

Country Operator Launch HSDPA

1. Mauritius Emtel November 2004 

2. South Africa Vodacom
MTN

December 2004
June 2005




3. Seychelles Airtel May 2006 —

4. Libya Libyana September 2006 —

5. Sudan MTN September 2006 —

6. Egypt Etisalat Misr
Vodafone Egypt

May 2007
March 2007

—
—

7. Tanzania Vodacom February 2007 

8. Morocco Maroc Telecom January 2008 

Source: ITU, adapted from GSM Association and operator data.
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inter-modal competition with ADSL. The caps on usage that 
are imposed by some broadband operators in Africa limit 
greater use of broadband, particularly for Internet cafés with 
many clients. Caps are applied mainly to minimize the use 
of expensive international bandwidth, so it should be pos-
sible to apply them only to such international access. 

Africa has a large potential broadband market of Internet 
cafés, government offices, businesses and schools, as well 
as individuals. Governments should find ways to aggregate 
this demand and attract private-sector investment to expand 
broadband services.

EVDO is making inroads into the broadband market in 
some countries. In Angola, for example, Movicel says it 
is the country’s largest broadband operator (with some 
20 000 EVDO subscribers by early 2008), although its EVDO 
tariffs are high in comparison with other countries, as shown 
in Table 2.

More widespread broadband connectivity in Africa can be 
achieved through greater competition. Where there are 
alternative options for broadband access, tariffs tend to 
be cheaper. A variety of wireless broadband technologies 
should be promoted to develop intra-modal as well as 

Table 2 — EVDO wireless broadband tariffs, 2008

Country Operator Advertised 
download speed

Package Cap (GB) Monthly subscription 
(in USD)

Nigeria Starcomms 300–600 kbit/s Surf Always None 124

Rwanda Rwandatel 400–700 kbit/s EVDO Pricing None 62

Morocco Wana 128–1000 kbit/s internet à la carte + None 24

Sudan Canar Up to 2 Mbit/s Canar Go 2 2 29

Angola Movicel Up to 1 Mbit/s Movinet 15 257

Note — Converted to US dollars using the 2007 annual average exchange rate.
Source: ITU, adapted from operator information.
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connections to Sudan to tap into that country’s link to  
Saudi Arabia. 

East Africa suffers from a shortage of fibre-based interna-
tional connectivity, resulting in high prices. Most countries 
are working together to establish an East African Submarine 
Cable System (EASSy), which will provide high-speed fibre-
optic connectivity at lower costs. The cable will run some 
10 000 kilometres, connecting South Africa, Mozambique, 
Madagascar, Tanzania, Kenya, Somalia, Djibouti and Sudan, 
at a total estimated cost of USD 235 million. A further thir-
teen countries could be linked to the system through ter-
restrial backbone networks, with financial support from 
the World Bank and the International Finance Corporation 
(IFC). 

The electricity challenge
The lack of electricity in sub-Saharan Africa is a serious im-
pediment to the development of its ICT markets. Energy 
shortages and power failures raise costs and affect opera-
tors’ earnings, since mobile subscribers (particularly in rural 
areas) have difficulty recharging mobile phone batteries, 
limiting their ability to make and receive calls.

Diesel fuel is the main option for power generation in lo-
cations without electricity or where the supply is unstable. 

Scarce international bandwidth
A major constraint on broadband connectivity in Africa is the 
lack of international bandwidth. Extra capacity is needed to 
satisfy customers’ demand for faster connection speeds to 
the Internet, especially when they access a large amount of 
content overseas. 

Africa as a whole had some 43 Gbit/s of international band-
width in 2007, of which almost 80 per cent was devoted to 
North African countries and South Africa. Coastal countries 
with access to undersea fibre-optic cable networks have sig-
nificantly higher levels of per capita bandwidth than those 
without. There is an enormous gap between countries in the 
region in international Internet bandwidth (see Figure 4).

Fibre-based international connections are a cost-effective so-
lution. For example, the SAT-3 undersea fibre-optic cable has 
helped alleviate the shortage of bandwidth for a number of 
countries along Africa’s western coast. Nations without their 
own international fibre outlets also use terrestrial links to 
connect to neighbours that have a SAT-3 landing station. 
Namibia, for instance, has a fibre-optic link to South Africa.

Countries such as Cape Verde and Sudan have been 
able to connect to other fibre-optic submarine cable sys-
tems. Although landlocked, Ethiopia uses overland fibre 
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of Kenya is increasing its use of hybrid power systems that 
combine a small wind turbine with solar panels and/or 
a backup generator. In Morocco, Ericsson has developed 
a purely solar-powered micro-base station for rural areas 
where there is no mains electricity supply. 

According to the GSM Association, Africa uses over 30 mil-
lion litres of diesel per year to power mobile base stations. 
This raises costs, and has a negative impact on the environ-
ment. Alternative sources of energy are now being explored. 
For example, at some of its remote base stations Safaricom 
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Source: ITU World Telecommunication/ICT Indicators Database.

Figure 4 — International Internet bandwidth (bits per inhabitant), 2007
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ITU’s Global Symposium for Regulators, held in March 
2008 in Pattaya, Thailand, focused on infrastructure shar-
ing strategies. These include the sharing of civil engineer-
ing costs in deploying networks, promoting open access to 
network support infrastructure (poles, ducts and conduits) 
or essential facilities (submarine cable landing stations and 
international gateways), as well as sharing of access to the 
radio-frequency spectrum and end-user devices. The 2008 
edition of the ITU publication Trends in Telecommunication 
Reform also focused on this theme.

There are various examples of infrastructure sharing in 
Africa:

 � In Tanzania, the regulator allowed Zanzibar Telecom Ltd 
(Zantel) to provide a mobile service to the mainland from 
its base in Zanzibar using Vodacom Tanzania’s mobile 
network. This has lowered costs for Zantel’s subscribers 
who travel to the mainland and has provided more op-
tions for mainland users. 

 � Local loop unbundling (LLU), where the incumbent’s 
network is shared among competing operators, is 
largely absent in Africa. However in Morocco, partial lo-
cal loop unbundling was mandated in January 2007.  
 

Governments could consider offering tax rebates to offset 
the high costs of energy for telecommunication operators. 
For example, import duties could be waived and taxes re-
duced for local companies that supply power and equip-
ment to mobile operators that is based on renewable 
sources. Incentives could be offered to encourage operators 
to expand coverage to areas with no electricity. 

Sharing infrastructure 
Electricity also has a role to play in the sharing of infrastruc-
ture to provide communication services. Many electricity 
companies have fibre-optic networks that can be used for 
backhaul telecommunication networks. One example is 
Kenya Power and Lighting, which is building a fibre-optic 
backbone across the country for leasing to telecommunica-
tion operators. In South Africa, Goal Technology Solutions 
has demonstrated the viability of providing broadband 
Internet access over power lines. 

In order to encourage the deployment and/or upgrading of 
infrastructure (especially to rural or unconnected areas), a 
number of countries worldwide have adopted regulations 
that support infrastructure sharing. This helps to lower the 
cost of deploying fixed broadband and it encourages mobile 
operators to migrate to wireless broadband technologies.
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At the crossroads
Africa has made great strides in connecting its people. But 
it now stands at a crossroads, with ICT policy-makers facing 
important choices. While the mobile sector has grown tre-
mendously, it will not be easy to sustain this momentum 
and expand access in areas where Africa is lagging behind, 
such as broadband and Internet access. 

Bringing down prices will be key in expanding access to 
more Africans. Governments can play their part by reducing 
taxes, interconnection rates and regulatory costs. Removing 
the remaining limits on market entry, reducing licence 
fees and making licensing procedures simpler and more 
transparent, can help increase competition and lower costs. 
Governments also need to address the lack of electricity that 
affects users and operators and contributes to high prices. 

Sharing infrastructure is particularly relevant in a region 
that needs both investment in ICT facilities and lower prices 
for services. Regulators can help by creating an environ-
ment of trust among operators and developing policies that 
promote infrastructure sharing. 

Growth in the broadband market has been facilitated 
as a result. The Economic Community of West African 
States (ECOWAS) is mandating LLU for dominant opera-
tors in its Member States.

 � In addition to cost savings, another motive for infra-
structure sharing relates to environmental concerns. 
The Nigerian Communications Commission has issued 
guidelines on shared infrastructure, stating that one 
aim is to “protect the environment by reducing the pro-
liferation of infrastructure and facilities installations.”

 � In many African countries, lack of cooperation among 
operators has resulted in a proliferation of backbone 
transmission infrastructure. As a consequence, nation-
wide connectivity has often been neglected because the 
networks consist of fragments clustered around urban 
areas. Also, in many cases, backhaul infrastructure is 
microwave and not optical fibre. In South Africa, the gov-
ernment has created a company to operate the national 
fibre-optic backbones of the power utility and telecom-
munications arm of a railway company. It will then be 
leased to the fixed-line operator, Neotel, who can in turn 
sell capacity to other service providers.
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Population Fixed telephone lines Mobile subscribers Internet users

Total (million) 
2007

000s Per 100 people 000s Per 100 people 000s

Algeria
Egypt
Libya
Morocco
Tunisia

33.86
75.50

6.16
31.22
10.33

2’922.7
11’228.8

852.3
2’393.8
1’273.3

8.63
14.87
14.56

7.67
12.33

21’446
30’047

4’500
20’029

7’842

63.34
39.80
73.05
64.15
75.94

3’500.0
8’620.0

260.0
7’300.0
1’722.2

North Africa 157.07 18’671.0 11.91 83’865 53.39 21’402.2

South Africa 48.58 4’642.0 9.56 42’300 87.08 5’100.0

South Africa 48.58 4’642.0 9.56 42’300 87.08 5’100.0

Angola
Benin
Botswana
Burkina Faso
Burundi
Cameroon
Cape Verde
Central African Republic
Chad
Comoros
Congo
Congo (Dem. Rep.)
Côte d’Ivoire
Djibouti
Equatorial Guinea
Eritrea
Ethiopia
Gabon
Gambia
Ghana
Guinea
Guinea-Bissau
Kenya
Lesotho
Liberia
Madagascar
Malawi
Mali
Mauritania
Mauritius
Mozambique
Namibia
Niger
Nigeria
Rwanda
Sao Tomé and Principe
Senegal
Seychelles
Sierra Leone
Somalia
Sudan
Swaziland
Tanzania
Togo
Uganda
Zambia
Zimbabwe

17.02
9.03
1.88

14.78
8.51

18.55
0.53
4.34

10.78
0.84
3.77

62.64
19.26

0.83
0.51
4.85

83.10
1.33
1.71

23.48
9.37
1.70

37.54
2.01
3.75

19.68
13.93
12.34

3.12
1.26

21.40
2.07

14.23
148.09

9.72
0.16

12.38
0.09
5.87
8.70

38.56
1.14

40.45
6.59

30.88
11.92
13.35

98.2
110.3
136.9

94.8
35.0

130.7
71.6
12.0
13.0
19.1
15.9

9.7
260.9

10.8
10.0
37.5

880.1
36.5
76.4

376.5
26.3

4.6
264.8

53.1
—

133.9
175.2

85.0
34.9

357.3
67.0

138.1
24.0

6’578.3
16.5

7.7
269.1

20.6
...

100.0
345.2

44.0
236.5

82.1
162.3

91.8
344.5

0.62
1.22
7.78
0.70
0.45
0.79

13.80
0.29
0.13
2.33
0.40
0.02
1.41
1.56
1.99
0.82
1.06
2.59
4.47
1.60
0.33
0.27
0.71
2.97

—
0.68
1.26
0.69
1.10

28.45
0.33
6.66
0.17
4.44
0.18
4.86
2.17

23.79
...

1.15
0.90
4.27
0.58
1.30
0.53
0.77
2.58

3’307
1’895
1’427
1’611

250
4’536

148
130
918

40
1’334
6’592
7’050

45
220

70
1’208
1’169

796
7’604

189
296

11’440
456
563

2’218
1’051
2’483
1’300

936
3’300

800
900

40’396
679

30
4’123

77
776
600

7’464
380

8’252
1’190
4’195
2’639
1’226

19.43
20.98
75.84
10.90

2.94
24.45
27.90

2.99
8.52
4.77

35.40
10.52
36.60

5.40
43.35

1.44
1.45

87.86
46.58
32.39

2.36
17.48
30.48
22.71
15.01
11.27

7.55
20.13
41.62
74.19
15.42
38.58

6.33
27.28

6.98
19.09
33.31
89.23
13.23

6.90
19.36
33.29
20.40
18.08
13.58
22.14

9.18

95.0
150.0

80.0
80.0
60.0

370.0
33.0
13.0
60.0
21.0
70.0

230.4
300.0

11.0
8.0

100.0
291.0

81.0
100.2
650.0

50.0
37.0

2’770.3
51.5

—
110.0
139.5
100.0

30.0
320.0
178.0
101.0

40.0
10’000.0

100.0
23.0

820.0
29.0
10.0
94.0

1’500.0
42.0

384.3
320.0

2’000.0
500.0

1’351.0

Sub-Saharan Africa 758.04 12’098.3 1.65 138’310 18.28 23’904.2

Africa total 963.68 35’411.3 3.77 264’475 27.48 50’406.4 No
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