
 

 

 

African Leadership in ICT  

Telecommunications 
Fundamentals 
Unit 1 Module 4 

Roxana Bassi and Alex Twinomuguisha in collaboration with Fergal Marrinan 
25/4/2012 
 
 
 
 

        

  

 

Copyright notice 

 

 

This document is provided under a Creative Commons License of Attrib-

ution-NonCommercial-ShareAlike. For more information on this license, 

please visit the Creative Commons website at 

http://creativecommons.org/licenses/by-nc-sa/3.0/ 

www.gesci.org 

http://www.gesci.org/african-leadership-in-ict-alict.html 

 
 

http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.gesci.org/
http://www.gesci.org/african-leadership-in-ict-alict.html


 

 

1 

 

Contents 

Module 4 – Telecommunications Infrastructure and Quality Internet provision .......... 4 

Unit 1 – Telecommunications Fundamentals .............................................................................. 4 

1. Introduction to Telecommunications ....................................................................................... 6 

Overview of Telecommunication Networks ................................................................................. 7 

Telecommunications Network Model ................................................................................. 8 

Public Switched Telephone Network (PSTN) ................................................................... 9 

The Internet .............................................................................................................................. 10 

How the Internet Works: a High-Level Technical Overview .............................................. 11 

Addressing: the Key to Operation of the Internet ........................................................ 11 

Domain Name Service ........................................................................................................... 13 

Internet Registries .................................................................................................................. 13 

The Base Protocols: TCP/IP ................................................................................................ 13 

Routing ....................................................................................................................................... 14 

Internet Applications ............................................................................................................ 14 

2. Transmission Media ...................................................................................................................... 16 

Optical Fibre Technology .................................................................................................................. 16 

How Optical Fibre Cables Work ......................................................................................... 17 

Types of Cables ........................................................................................................................ 17 

Installation of Optical Fibre Cables .................................................................................. 17 

Wireless Communications ................................................................................................................ 18 

Radio Frequency Spectrum ................................................................................................. 19 

Relationship between Frequency, Bandwidth and Coverage .................................. 22 



 

 

2 

 

Spectrum Management ........................................................................................................ 23 

Cellular Networks ................................................................................................................... 23 

Second Generation (2G) ....................................................................................................... 24 

2.5G .............................................................................................................................................. 24 

Third Generation (3G) .......................................................................................................... 25 

Fourth Generation (4G) ........................................................................................................ 25 

Worldwide Interoperability for Microwave Access (WIMAX) ................................. 26 

Microwave Transmission Systems .................................................................................... 28 

Satellite Communications .................................................................................................... 28 

3. Internet Access and “Last Mile” Connectivity ....................................................................... 30 

Dial-up and Other Technologies Using PSTN ............................................................................ 30 

Wireless Access .................................................................................................................................... 31 

Mobile Cellular Access ....................................................................................................................... 31 

Summary Comparison of Major Access Technologies ........................................................... 31 

4. A Summary of the Current Connectivity Situation of Africa ............................................ 33 

5. Unit Activities ................................................................................................................................... 36 

Final Unit Reflection ........................................................................................................................... 36 

Group Assignment – Signaling and Horizon Scanning for Telecommunication 

Infrastructure Signals ........................................................................................................................ 36 

Readings and References ................................................................................................................. 38 



 

 

3 

 

 

 

 

 

 

 

 



 

 

4 

 

Module 4 – Telecommunications Infrastructure and Quality Internet provision 

Unit 1 – Telecommunications Fundamentals 

Introduction  

One hundred years ago the infamous sinking of the Titanic generated a lot of international 

interest. A small newspaper in Buenos Aires, Argentina, was able to accomplish an amazing 

feat: the picture of the homecoming of the survivors to New York was published only 24 

days after it was taken. 

 
Picture Source: http://www.instappraisal.com/content/boston-daily-globes-original-newspaper-

article-titanic-sinks-1500-die-april-16-1912 

For the paper to receive the picture in such record time, a logistical network of corre-

spondents on foot, cars, horses and ships was organised to share the 12000 km journey 

from New York to Buenos Aires.  The page you are reading now has possibly travelled twice 

that distance in a few milliseconds. In order to do so, broken down into hundreds of pieces, 

it has passed under the sea, through the lower atmosphere, and even traversed your body! 

Our modern day correspondents, between 10 to 20 computers called routers, have guided 

each of the pieces to their destination on this page. An amazing feat? Not anymore. Magic? 

http://www.instappraisal.com/content/boston-daily-globes-original-newspaper-article-titanic-sinks-1500-die-april-16-1912
http://www.instappraisal.com/content/boston-daily-globes-original-newspaper-article-titanic-sinks-1500-die-april-16-1912
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No − just a very complex process that probably would have been unthinkable to those Ti-

tanic survivors but is taken for granted by most modern Internet users. 

In this unit we will first review how telecommunication networks work with a specific fo-

cus on how the Internet works. Participants working in the ICT or telecommunications sec-

tors might already have a good grounding in this field, so a number of advanced readings 

are provided for those who might want to dig a little deeper.  

In the second part, we will concentrate on transmission and Internet access technologies 

and review their advantages, disadvantages and feasibility for African countries. 

In the third part of the unit we will summarise with the state of telecommunications infra-

structure in Africa. So remember to join us in the forum [link forum] for a discussion on 

your specific country’s situation.  

Welcome to the Telecommunications Fundamentals Unit! 

Objectives 

Upon completion of this unit you will be able to: 

1. Outline key concepts of telecommunications within an ICT marketplace. 

2. Demonstrate a proficiency in telecommunications connectivity technologies in an Afri-

can context. 

3. Critically appraise the telecommunications connectivity landscape in the African conti-

nent. 
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1. Introduction to Telecommunications 

In 2005 during the World Summit on the Information Society (WSIS) 10 targets were set 

for all participant countries to be met by 2015: 

1. Connect villages and establish community access points; 

2. Connect universities, colleges, secondary schools and primary schools; 

3. Connect scientific and research institutions; 

4. Connect all public libraries, archives, museums, cultural centres and post offices; 

5. Connect health centres and hospitals; 

6. Connect all local and central government departments and establish websites and e-

mail addresses for them; 

7. Adapt all primary and secondary school curricula to meet the challenges of the in-

formation society, taking into account national circumstances; 

8. Ensure that the entire world population has access to television and radio services; 

9. Encourage the development of content and put in place technical conditions in order 

to facilitate the presence, and use, of all world languages on the Internet; 

10. Ensure that more than half the world’s inhabitants have personal use of ICT. 

These targets were set for a good reason. Information and Communications Technologies 

(ICT) are one of the pillars of the Knowledge Society. It provides the infrastructure that en-

ables knowledge to be easily created and shared. This infrastructure which we refer to as 

telecommunications infrastructure (and includes the Internet), is critical for develop-

ment. In order to achieve most of the aforementioned targets countries will have to have 

made available a good, solid, and fast Internet access (broadband) network covering most 

of its territory. This is a major undertaking for developing countries. As managers and 

leaders in the knowledge society, it is critical that you understand the technical concepts 

underlying telecommunications infrastructure. 

In this section we will present and discuss key telecommunications concepts. We shall re-

view how telecommunication networks work with a specific focus on how the Internet 
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works. Several links to related documentation are available in case you want to investigate 

any of the subjects in more depth. 

Overview of Telecommunication Networks 

A typical telecommunication networks consists of at least three parts: 

 Terminals which create, send, receive, and process information such as telephones 
and computers. Terminals typically must have a unique identifying address e.g. a 
telephone number or an IP address in the case of computers on the Internet in order 
for information to be delivered to the right terminal. 

 Transmission links or channels which carry the information from one terminal to 
another. These links are usually physical media such as copper wires, fibre optic ca-
bles, coaxial cables or wireless media using the air or space for transmission. 

 Nodes are devices or points to which several links connect for exchange or redistri-
bution of information such as telephone exchanges or internet routers. 

 

 
Telecommunication networks also have some form of control or processing devices and 

software which regulate the flow of information based on established rules and standards 

called protocols. 

 

Examples of telecommunication networks include the fixed telephone network (also called 

the Public Switched Telephone Network or PSTN), cellular phone networks, satellite net-

works and of course the Internet. A general overview of these types of networks is covered 

later in this section. 
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Telecommunications Network Model 

A typical telecommunications network can be mapped against a logical model such as the 

one presented below. This model also presents an easy to understand conceptual architec-

ture of a telecommunications network of a country. The model consists primarily of two 

dimensions: layer and reach as shown below. 

 
Typical Telecommunications Model (Source: http://www.infodev.org/en/Publication.10.html) 

The reach is geographical coverage of a particular segment of a network. A typical tele-

communications network can be considered to have four segments: 

i) A local area network which primarily is a network in a home, office or cybercafé. 
These networks are either wired with copper wire, network cables and increasingly 
with optical fibre for large organisations or wireless using WIFI.  

ii) An access network also known as “last mile” network which connects the home, 

http://www.infodev.org/en/Publication.10.html
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mobile device or office to the internet usually through an Internet Service Provider 
(ISP) or a telephone to a local exchange (also known as the “local loop”). Typical ac-
cess technologies for the Internet include dial-up and xDSL over a telephone line, co-
axial cable usually from cable television companies, mobile cellular connections like 
3G, fixed wireless technologies and optical fibre connections which are increasingly 
available in advanced countries with deployment of fibre to the home. 

iii) A backbone which is a high-speed network aggregating traffic (telephone calls, da-
ta) from the access network i.e. from individuals, companies, and ISPs. A backbone 
usually covers a whole city (also called a Metropolitan Area Network or MAN) or a 
whole country (called a National Backbone) using high capacity links based on optic 
fibre, fixed wireless systems and satellite systems.  

iv) An international connection(s) to the outside world either to neighbouring coun-
tries or to other international networks. Typically connection technologies involve 
terrestrial and submarine (under sea) optic fibre cables, high-capacity microwave 
links or satellite links. 

A telecommunications model can also separate into distinct layers which typically sit on 

top of each other: 

 at the lower layer, you have the transmission media either wired or wireless 

 the middle layers usually implement rules on handling traffic and  

 finally, at the top is the actual application that the network runs. 

Public Switched Telephone Network (PSTN) 

Until the advent of the internet, the most widely used telecommunication network was the 

fixed telephone network. This network is comprised of telephone terminals connected by 

telephone wires to an exchange or switching centre which connects to other exchanges 

over microwave, satellite and fibre optic links. 

 

The early PSTN was an analogue system designed to transmit voice, converted into electri-

cal current by the telephone handset, over a pair of twisted copper wires. These days, most 

PSTNs are digital. The International Telecommunications Union (ITU) sets standards for 

telephone (both fixed and mobile) networks, including telephone number plans and coun-

try codes that allow inter-operability and standardisation of equipment.  

 
Due to the complexity and high cost of setting up and running a PSTN, governments owned 

and managed PSTNs through a monopoly state-owned company for almost all countries 

around the world. This state of affairs started changing in the 1980s and1990s as new eco-
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nomic thinking started to support free market competition. This led to privatisation, de-

regulation and the entry of private sector players. The entry of private sector players has 

been hastened by improvements in technology which is making the cost of setting up and 

managing networks a lot less expensive than in the past. 

The Internet 

The internet is a network of millions of computers and computing devices connected to one 

another by various transport infrastructures such as fibre optic cables, copper wires, coaxi-

al cables and wireless connections. In fact, the internet is an interconnection of different 

networks hence the name “Inter-net”. The Internet was created to enable the easy sharing 

of data. Data includes text, images or pictures, video and even voice. 

 

Most people think the Internet is the World Wide Web (WWW) or simply the ‘Web”, but 

this is not true. The Web is a collection of inter-linked or hyper-linked documents that are 

accessed through the Internet using a web browser.  

 
The internet, like any telecommunication network, has terminals, nodes, links and proto-

cols. In the earlier days of the internet, any computer connected to the internet was called a 

“host.” Today, we often talk of clients and servers. Typically, computers that we use to cre-

ate or access information are called clients while those that store or process data and in-

formation are called servers. Your laptop, desktop, tablet or phone are thus clients while 

the big computers that handle your organisation’s email or website are servers. These days, 

all sorts of devices are connected to the internet from monitoring devices like security ma-

chines to vending machines to domestic fridges. This is giving rise to the idea of the “inter-

net of things.” Every device connected to the internet has got a unique address that identi-

fies it on the internet. We shall discuss addressing later. 

Terminals on the internet are connected together through a variety of media including 

physical media like fibre optic cables, telephone wires, co-axial cables or wirelessly by mi-

crowave, satellite, mobile phone networks and other wireless connections. Internet links 

and their underlying technologies are explored in more detail in part 2 of this Unit. 

In the early days of the Internet, terminals connected directly to each other. As the number 

of terminals or hosts grew, it became necessary to create nodes which could direct traffic 

and high-speed networks called backbones to aggregate traffic. As the internet evolved 

from specialised academic and research institutions into the consumer domain, specialised 

entities called Internet Service Providers (ISPs) were created and acted as nodes. ISPs pro-



 

 

11 

 

vide a connection to the internet for the general public. ISPs are in turn connected to other 

ISPs and other networks on the internet through high-speed backbones links. 

To illustrate how it all fits together using the telecommunications models we discussed 
above:  

a) Sitting in your office accessing the GESCI e-learning server, your computer is 
connected to the organisation’s LAN which could be wired or wireless, or maybe 
you are connected to an Internet service provided directly. 

b) When you load your browser and navigate to a particular page, a request for da-
ta for that page flows out from your computer, through your LAN to your ISP via 
the access network (could be dial-up, a leased line or wireless connection).  

c) From your ISP, data is routed through the national backbone onto an interna-
tional link (now mostly terrestrial or submarine fibre or satellite) to an interna-
tional network in Europe, the Middle East or Asia.  

d) From here, your data is routed through several other international networks and 
finally to a national network in the country in which the server resides.  

e) The request is processed by the server and the response sent back along a simi-
lar route back to your computer where it is displayed on your computer screen.  

All this takes mere seconds thanks to the power of modern telecommunications. 

Optional reading: For additional information you can read the article How Internet Infra-

structure Works and/or access the video How Internet works video (5 minutes). 

How the Internet Works: a High-Level Technical Overview 

The internet is a packet switched network. When data is sent over the Internet, it is first 

broken down by your computer into small pieces called packets. These packets are labelled 

with addresses so that they can find their way to their destination. Special computers called 

routers direct these packets through various networks and links to their destination. Once 

packets arrive at their destination, they are reassembled to form the original data or mes-

sage. This is done through a number of protocols that will be discussed further below. 

Addressing: the Key to Operation of the Internet 

How do we know which computer stores which particular bits of information that we re-

quire or that when we send an email, it will end up at the computer of the person we ad-

dressed it to? Every computer or device connected to the internet whether client or server 

has a unique address called an Internet Protocol (IP) address. Servers usually have a fixed 

http://computer.howstuffworks.com/internet/basics/internet-infrastructure.htm
http://computer.howstuffworks.com/internet/basics/internet-infrastructure.htm
http://www.youtube.com/watch?v=7_LPdttKXPc&feature=related
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permanent number. Clients usually use temporary numbers on lease from a pool of ad-

dresses held by an ISP or large network provider.   

When data is broken down into packets for sending through the internet, each packet is la-

belled with the source device IP address and the destination device IP address. This way, 

each packet can be correctly delivered to its destination. Routers along the way read the 

destination address and decide how best and which link to use to send the packet along to 

its destination. Often however, packets must traverse several routers on the internet before 

they reach their destination. 

Until recently IP addresses were 32 bit numbers i.e. they had 32 binary digits (0s and/or 

1s). The addresses were however written as four sets of numbers, each set ranging from 0 

to 255, and separated by a dot to make them easy to recall. For example, an IP address is 

something like 192.168.65.1. These 32-bit addresses were referred to as Version 4 (V4) 

numbers because of the division into four 

sets of numbers.  

There are about 4 billion possible version 

4 addresses (232 to be exact). Many of the-

se addresses have already been assigned 

and the world has just about run out of 

version 4 IP addresses. To tackle this issue 

of dwindling IP addresses, the Internet En-

gineering Task Force, an organisation that 

develops internet standards and protocols, 

created a new set of IP addresses with 128 

bits or binary digits divided into eight sets 

of hexadecimal numbers. The number of 

possible addresses is much larger than IP 

version 4 at 2128. IP Version 6 is not fully 

compati ble with IP Version 4 and there-

fore careful planning is required before migrating to 

Version 6. As a result uptake has been a bit slow, 

although it is catching up. Several African countries 

led by South Africa have already deployed IP V6 addresses as shown in the chart below. 

The internet community has dedicated June 6 2012 as the official date when IP V6 will be 

adopted worldwide. 

IPv6 Addresses by Country (Source: 

AfriNIC) 

http://www.worldipv6launch.org/press/20120117-2/
http://www.worldipv6launch.org/press/20120117-2/
http://www.afrinic.net/statistics/ipv6_resources.htm#02
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In general it is possible to know approximately where a person is connecting from based on 

the IP address. For example, using this online IP location tool you can check your own IP 

address and sometimes from it, detect where you are located (though it does not always 

work). 

Domain Name Service 

IP addresses are not easy for human beings to remember and we certainly could not hope 

to remember IP addresses of every server with information we need. Instead, humans are 

much more comfortable with names. To address this issue, the Domain Name Service or 

DNS was created. And so rather than remembering the IP address for Google or GESCI, it is 

easier to memorise and remember a name like google.com or gesci.org or an email address 

like info@gesci.org . These names are called domain names. Any domain name is just an 

alias for a real IP address. Every time you type a domain into a web browser or send an 

email, your computer requests a special server called a DNS server to provide the corre-

sponding IP address. The DNS server simply keeps a database matching IP address against 

domain name. Your computer then uses the IP address in subsequent communications. 

Internet Registries 

To avoid duplication, confusion and chaos in using IP addresses and domain names, it was 

necessary to have one entity coordinate the allocation of IP address and maintain the mas-

ter (also called root) DNS database. Coordination of IP address allocation and DNS is per-

formed by an organisation called the Internet Corporation for Assigned Names and Num-

bers (ICANN). ICANN is a not for profit organisation that represents the major stakeholders 

of the internet including telecommunication companies, governments and civil society.  

ICANN has delegated issuance and coordination of addressing issues to Regional Internet 

Registries. There are five registries for the major regions of the world (Asia, North America, 

Latin America and Caribbean, Asia Pacific, Europe and the Middle East and Africa). Regional 

registries in turn assign addresses to telecommunication companies including ISPs and 

large organisations such as banks and universities. The regional registry for Africa is the 

African Network Information Centre (AfriNIC) created in 2005. Registration issues will be 

dealt with in more detail under Internet governance in Module 5. 

The Base Protocols: TCP/IP 

Using the analogy of the road network, the internet also requires traffic rules and regula-

tions which on the internet are called protocols. The most important and fundamental pro-

tocols are a set called the TCP/IP (Transmission Control Protocol or TCP, and the Internet 

http://www.yougetsignal.com/tools/network-location/
http://www.icann.org/en/about
http://www.icann.org/en/about
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Protocol or IP). These two protocols consist of a dozen different protocols. These protocols 

were developed in the late seventies and early eighties in the early days of the Internet. 

They were adopted in the eighties and have become the defacto standard for internet 

communications. Every computer or device that hooks to the Internet, irrespective of oper-

ating system, understands these protocols and uses them to send and receive data from 

other computers and devices on the Internet. This standardisation has been key to the 

global growth and adoption of the Internet. You can read more on protocols basics at 

Wikipedia. 

Routing 

Routing is critical to the working of the Internet. It is the process of sending data from a 

source to the destination in via several links and intermediate devices. Routers are special 

computers that sit at nodes on the internet and work out where and how best to send data 

to its destination. When each packet is received its destination address is read, and the 

router decides what to do next and where to send it to. Their programming includes cost 

considerations – some routes being cheaper or slower than others – time consideration, 

traffic, destination, etc. 

Internet Applications 

Internet is just the underlying connectivity infrastructure that connects a myriad of availa-

ble resources using the technologies and systems we have just discussed. But that infra-

structure on its own doesn’t do much besides making sure that the data packets can be 

routed to its destination. To do something on the Internet, send an email, browse a web 

page, or participate in a videoconference, you have to use an Internet application or ser-

vice. Each application requires specific software applications, uses more specific protocols 

to communicate – protocols that run on top of TCP/IP. For example: 

 To navigate web pages you use the World Wide Web (www) service, whose main 
protocol is called HTTP (Hypertext Transfer Protocol) 

 To check, retrieve and send emails you use the email service. It uses several dozen 
different protocols like IMAP, POP, SMTP, etc 

 To use Skype you use a specific set of proprietary protocols 
 To call from the net to landline you might use IP telephony service 
 To pay for an electronic operation you might use encryption SSL protocols 
 And another hundred different services that are created as needs arise 

 
Practical Activity − Internet routing: Now that we have learned some theory, let’s put it 

to practice. Curious to see how data travels form the ALICT e-learning site to get to you? 

http://en.wikipedia.org/wiki/Internet_protocol_suite
http://en.wikipedia.org/wiki/Internet_protocol_suite
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Access the Visual Traceroute tool, insert elearning.gesci.org in the address box, and select 

“proxy trace”.  This tool will follow the route of information from your current location to a 

site in the US, and from there to the ALICT site. Once you get the result note the following: 

- Where is the ALICT e-learning server located physically? 

- How many routers has the data travelled through (note: called hops) 

- How many kilometres has the data travelled and how long did it take? 

Try tracing the route to other domain names (for example your email server, your favourite 

search engine) that you use to see how data travels there. Another slightly different tool 

can be found here. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.yougetsignal.com/tools/visual-tracert/
http://en.dnstools.ch/visual-traceroute.html
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2. Transmission Media 

In this section we will briefly present and discuss telecommunications link infrastructure, 

the pipes through which data flows around a telecommunications network such as the In-

ternet. Transmission links can be broadly divided into physical media and wireless links. 

Physical transmission media includes copper wire and fibre optic cables. Wireless links rely 

on electromagnetic waves moving through the air and include fixed (where sender and re-

ceiver stationary) and mobile links. Our focus will be on the most important mediums to-

day: fibre and wireless. 

Optical Fibre Technology 

Optical fibre is a very thin (like a hair) transparent fibre made of pure glass and more re-

cently plastic. Optical fibres work by transmitting light down the fibre. It is composed of 

three main parts as show in the figure below: 

 

 

 

 

 

 

a) The core is transparent and made from pure glass and along which light travels. The 

core is in the middle of the fibre. 

b) The cladding covering the core and which helps reflect light in the core and keeps 

the light in the core. Cladding diameter is usually 125 microns (micrometre or one 

millionth of a metre). 

c) A protective coating or layer to protect the cladding and core from damage. 

 

Very often, fibre optical cables used for telecom-

munication contain hundreds if not thousands of 

optical fibres as shown in the picture at right 

(picture source). 

For high-speed communication networks, optical 

fibres are the technology of choice because of 

 

Protection Cladding 
Core 

http://www.fabila.com/noticia.asp?id=684
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their high bandwidth and their ability to transmit signals over long distances without need-

ing repeaters. Fibre optic cables typically have bandwidth in the Gbps range, a number of 

orders of magnitude higher than copper pair cable or wireless.  

How Optical Fibre Cables Work 

Optical fibres work by propagating light down the core. The light is kept in the core by re-

flecting off the walls of the cladding as shown in the diagram below: 

 

Light is introduced into the optical fibre cable by means of an optical transmitter. Optical 

transmitters are typically made out of Light Emitting Diodes (LEDs) or Lasers. At the end of 

the cable, an optical receiver in the form of a photo-diode or a photo-cell is employed. Over 

long distances, optical fibre networks require “regeneration” or repeater stations to boost 

the degraded signal. 

Types of Cables 

Optical fibre cables come in two types: 

a) Single Mode optical cables have smaller cores typically with diameters of 8 microns 

and less than 10 microns and carry a single “ray” of light. 

b) Multi-mode optical cables have larger cores with diameters greater than 10 micro-

metres (typically 50 microns and 62.5 microns) and are able to carry multiple rays 

of light at the same time. 

Multimode optical fibres have high bandwidth capabilities but suffer from dispersion of the 

light over long distances. They are thus mostly used over short distances and thus require 

less precise and therefore cheaper transmitters and receivers (source). Single-mode opti-

cal fibres require more expensive precise transmitters and receivers, however, they are 

able to transmit over much longer distances because they transmit only a single ray of light. 

Installation of Optical Fibre Cables 

Optical fibres are very versatile when it comes to installation. Because they are made out of 

electrically non-conducting materials (glass, plastic), they do not cause nor are they affect-

ed by electrical interference. They can be installed in a number of locations as part of high-

http://en.wikipedia.org/wiki/Fiber-optic_communication
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speed networks. For high-need business users, data centres and national communications 

transport, fibre is increasingly the medium of choice. Typical locations for fibre deployment 

include: 

 Undersea to connect continents or countries separated by a water board. These under-

sea cables are referred to as “submarine cables” and are laid on the bottom of the ocean 

using a special ship. 

 Overhead on poles including on electrical, telephone or street lighting poles Within an 

electrical wire especially on overhead electrical transmission grid: many new high volt-

age transmission wires come with an internal fibre optic cable core. 

 Underground in ducts and trenches. 

 Inside buildings or to interconnect buildings for local area networks which is increas-

ingly the case as local networks are expected handle more and richer data. 

Additional information on fibre optical cables, their operation and deployment can be 

found here and here. If you are curious about how a submarine cable is designed and 

rolled out watch this three-minute video: Construction of East Africa's Undersea Fibre 

Optics Cable. 

Practical Exercise 1: Access the submarine cable dynamic map for a view of world 
submarine maps. Click on a specific cable and reflect: 

 Look at the list of landing points. Why were these points selected? Which countries 
are benefitting, directly and indirectly? 

 Look at who owns the cable. 
 Look at its final destination. 

 
Practical Exercise 2: Curious to know some of the fibre networks installed in African 
countries? Access the Intra-Africa Optical Fibre Network, by Ubuntunet, updated July 
2010. Observe how fiber optic cables are used to connect places where submarine cables 
land with landlocked countries. See how the fiber optic network is laid to connect regions 
with high numbers of Internet users of commercial importance. Reflect on how the cable 
layout follows characteristics of the terrain that made it easier to install the underground 
cables, like proximity to river beds, existing train lines or roads. 

Wireless Communications 

Wireless communication relies on air for transmission of signals in the form of electromag-

netic waves. An electromagnetic wave is a combination of electric and magnetic fields that 

http://en.wikipedia.org/wiki/Data_centre
http://www.ece.umd.edu/~davis/optfib.html
http://www.arcelect.com/fibercable.htm
http://www.youtube.com/watch?v=dW0Fp-bbKWI
http://www.youtube.com/watch?v=dW0Fp-bbKWI
http://www.submarinecablemap.com/
http://www.ubuntunet.net/sites/ubuntunet.net/files/Intra-Africa_Fibre_Map_v6.pdf
http://www.ubuntunet.net/fibre-map
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propagate through a transmission medium. The electromagnetic spectrum is the set of all 

possible frequencies of electromagnetic waves and includes visible light in the form of col-

ours. 

 
Electromagnetic Spectrum (Source: Wikipedia) 

The field of wireless communications is a vast field covering the operation of many of to-

day’s technologies including the remote control of your TV, the Wifi connection of your lap-

top, your FM radio, you satellite TV, the remote car keys, your cell phone, the GPS system, 

the house alarm system, among many others. 

Radio Frequency Spectrum 

Wireless communication relies on transportation of information over electromagnetic 

waves in the “Radio Frequency” (RF) band of the electromagnetic spectrum. Radio Fre-

quency band is usually defined as a range of frequencies between 3 Kilo Hertz (kHz) to 300 

Mega Hertz (MHz). 

http://en.wikipedia.org/wiki/Electromagnetic_spectrum
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Inside the Radio Frequency Spectrum (Source: http://www.theindianblogger.com/wp-

content/uploads/2011/01/spectrum-map.jpg) 

The International Telecommunications Union (ITU) has designated different frequency 

bands in the RF spectrum for specific purposes and applications. ITU standards are gener-

ally followed around the world with some variations in the US, Europe and other parts of 

the world. 

 

 

 

http://www.theindianblogger.com/wp-content/uploads/2011/01/spectrum-map.jpg
http://www.theindianblogger.com/wp-content/uploads/2011/01/spectrum-map.jpg
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The ITU recommended RF bands and their corresponding use are presented in the table 

below: 

Band Number Name Abbreviation/Symbols Frequency Range Typical Uses 

4 Very Low Fre-

quency 

VLF 3 to 30 kHz - 

5 Low Frequen-

cy 

LF 30 to 300 kHz - 

6  Medium Fre-

quency 

MF 300 to 3000 kHz Radio (MW)  

7 High Frequen-

cy 

HF 3 to 30 MHz Short Wave (SW) radio, 

marine and terrestrial 

radio telephony systems 

e.g. those used in disas-

ter areas 

8  Very High 

Frequency 

VHF 30 to 300 MHz 1. FM Radio (usually 

87-108 MHz) 

2. Television (usually 

47-68 MHz and 174-

230 MHz) 

3. Air traffic control 

9 Ultra High 
Frequency 

UHF 300 to 3000 MHz 1. Mobile phones 

2. Television 

3. Wifi LANs 

4. Microwave commu-
nications,  

5. GPS,  

6. Radio astronomy,  

7. Satellite communi-
cation 

10 Super High 
Frequency 

SHF 3 to 30 GHz Radio astronomy, mi-
crowave communica-
tions, wireless LAN, ra-
dar systems, satellite 
communications includ-
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ing television and radio 
(C Band 4-8 GHz; Ku 
Band 12-18 GHz) 

11 Extremely 

High Frequen-

cy 

EHF 30 to 300 GHz - 

12 - - 300 to 3000  GHz - 

Table of ITU Radio Bands (Sources: Wikipedia & ITU) 

Relationship between Frequency, Bandwidth and Coverage 

How were different services allocated specific frequencies for use? The answer is partly 

historical and partly technical. The historical reason is that some technologies came before 

others. Television and Radio came before mobile technologies. The technical reasons are 

due to a special property of electromagnetic waves to do with the relationship between 

frequency and wavelength. Every electromagnetic wave can be described by its frequency 

or the number of waves that can be generated in a specific timeframe (measured in Hertz) 

and its wavelength or the distance between two successive waves. Frequency and wave-

length are related through a famous equation: 

Frequency x Wavelength = Speed of Light 

Since the speed of light is a constant, it follows that high frequency waves have shorter 

wavelengths and vice versa. This has important implications for bandwidth and coverage. 

There is more bandwidth (measured as the difference between two frequencies) in the 

higher frequencies. Put simply, the difference between 1 GHz and 2 GHz is 1 GHz (1 million 

Hertz) while the difference between 1 MHz and 2 MHz is 1 MHz (1 thousand Hertz).  Thus 

higher frequencies allow for a bigger channel and thus more data throughput. 

On the other hand, high frequency waves have a low wavelength which effectively means 

that they have less coverage (less distance between transmitter and receiver). It also leads 

to blockage of high frequency signals by obstacles such as buildings and trees. In fact, high 

frequency signals require a clear “line of sight” between transmitter and receiver with no 

obstructions.  An important impact of wavelength in telecommunications is on antenna 

size. Essentially, high frequency signals with short waves require smaller antennas while 

low frequency signals with large wavelengths require big antennas. These trade-off are 

critical in the allocation and management of frequencies for communications. 

http://www.itu.int/rec/R-REC-V.431/en
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Now we can explain certain specific frequency allocations: 

 Medium, High and Very High Frequencies (300 KHz to 300 MHz) have relatively 

low bandwidth and do not require line of sight between transmitter and receiver 

because of their relatively large wavelengths. They also have high coverage. As 

such, this band is used for radio broadcasting because audio requires less band-

width and television in some area. 

 Ultra High Frequency (300 to 3000 MHz) band is attractive for many communi-

cations services because frequencies in this range have short wavelengths which 

make it possible to have smaller antenna with low transmission power. As such, 

it is the band of choice for mobile phone communications and television. Howev-

er, this band (and the high frequency bands) has one major drawback; signals 

are degraded when they encounter obstacles. 

Spectrum Management 

The radio frequency spectrum is finite and wireless telecommunication services are grow-

ing by the day. As such, governments take very keen interest in who can use specific fre-

quencies and for what. They do this through licensing. In general, the ITU allocations are a 

universal standard but individual countries sometimes have their own deviations in how 

they allocate spectrum. Spectrum management is covered in more detail in Unit 3 of this 

module. 

Cellular Networks 

Cellular networks are wireless tele-

communication networks which are 

organised around “cells.” The net-

work consists of nodes for receiving 

and transmitting information called 

base stations. Each base station co-

vers a particular land area hence the 

“cell.” The network is designed in 

such a way that cells overlap and con-

trol software and application enable 

“handover” from one cell to another. 

Cellular network can cover a very 

large area simply by the addition of 

base stations. The cellular network is 
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the basis for mobile telephony networks. 

The earliest mobile phone networks were analogue systems using circuit switching tech-

nology just like the PSTN. These first generation networks are often called 1G. In the early 

nineties, advances in technology led to the development of an all-digital cellular network 

for mobile phones. This was billed as a second generation network or 2G which rapidly 

evolved through 2.5G to 3G and today we are talking about 4G and beyond.  

A good discussion on the evolution of mobile broadband access can be found at 

http://www.iject.org/pdf/amit.pdf. 

Second Generation (2G) 

The all-digital 2G network allowed for the introduction of data first in the form of Short 

Message Service or SMS, basic email, paging and fax as well as more efficient use of fre-

quency spectrum (source). 

An important development in the early nineties was the adoption of a unified standard for 

mobile phone communication by Europe called the Global System for Mobile communica-

tions or GSM. GSM provided one of the first standards for 2G networks which went on to 

become popular all around the world1 including in Africa (source) Data speeds for GSM 

was up to 9.6 kbps using Time Division Multiple Access or TDMA. Other standards and 

technologies for 2G networks emerged in the United States and Japan based mainly on 

Code Division Multiple Access or CDMA. GSM and CDMA based systems have since then 

emerged as rival standards. 

2.5G 

As mobile phone usage took off in the developed and later in the developing world and de-

mand for data access rose, work begun on a third generation or 3G network that would be 

able to deliver high speed data. However, first a sort of half-way technology often called 

2.5G was introduced in the early 2000s. 2.5G is distinguished from 2G by having packet-

switching implemented for data transfer.  

2.5G technologies included General Packet Radio Services or GPRS, an evolution of GSM 

with data rate of up to 40 kbps. GPRS was able to offer mobile internet browsing on the cell 

phone as well as multimedia messaging. Later, GPRS evolved into Enhanced Data rates for 

                                                        

 

http://www.iject.org/pdf/amit.pdf
http://en.wikipedia.org/wiki/2G
http://books.google.co.ke/books?id=aJLFZiTVhYEC&printsec=frontcover#v=onepage&q&f=false
http://www.gsma.com/gprs/
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GSM Evolution (EDGE). EDGE provided up to three times as much data speeds as GPRS. 

GPRS and EDGE are still in use on many countries around the world and in almost all of Af-

rica. 

Third Generation (3G) 

Third Generation or 3G networks were developed to increase data speeds and to make mo-

bile networks more efficient. The ITU defined a global standard called the International 

Mobile Telecommunication standard in 2000 (often abbreviated as IMT-2000) to enable 

inter-operable high-speed or broadband mobile data access networks.  

The GSM community through the 3rd Generation Partnership Project (3GPP) has devel-

oped standards and specifications for 3G (and 4G) networks based on the IMT standards 

utilising wideband CDMA hence the name 3G/WCDMA. 3G/WCDMA networks have been 

recently upgraded with a newer technology called High Speed Packet Access (HSPA) offer-

ing speeds of up to 14.4 Mbps on the downlink 5.7 Mbps on the uplink. 

Competing 3G technologies based on CDMA (deployed mostly in North America and parts 

of Asia mostly South Korea) were developed and include technologies such as Evolution 

Data Optimized CDMA2000 systems or EV-DO for broadband internet access. These 3G 

technologies are also derived from IMT-2000 standards. 

The first 3G networks were deployed starting in 2001 with a commercial launch in Japan. 

Since then, 3G networks have been deployed in various countries in the world including 

many countries in Africa starting in 2004. 

For more information access the list of Countries that offer 2G/3G services commercial-

ly, mid-2011. A global map from the ITU (International telecommunications Union) show-

ing whether a nation offers 3G service. 

Fourth Generation (4G) 

The International Telecommunication Union (ITU) in 2011 released IMT-Advanced stand-

ards for next generation networks with expected data speeds of 100 Mbps and even 1 Gbps 

when stationary (source) IMT-Advanced is expected to become the standard for 4G net-

works.  

3GPP (which represents the GSM community) had already begun work on a 4G network 

based on a technology called Long Term Evolution or LTE and is now working on LTE-

Advanced which will be compatible with IMT-Advanced standards. LTE rollout begun in 

late 2010 with a commercial launch in the US by Verizon. According to a Reuters re-

http://www.itu.int/ITU-D/ict/facts/2011/material/ICTFactsFigures2011.pdf
http://www.itu.int/ITU-D/ict/facts/2011/material/ICTFactsFigures2011.pdf
http://en.wikipedia.org/wiki/3G
http://www.gsma.com/lte/
http://www.reuters.com/article/2011/12/05/africa-telecoms-idUSL5E7ML08920111205
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port, several of the big telecommunications companies in Africa such as MTN, Vodacom, 

Airtel and Safaricom are already testing LTE technologies and some of these are looking at 

a 2012 commercial launch. 

Worldwide Interoperability for Microwave Access (WIMAX) 

A newer type of wireless access technology is the Worldwide Interoperability for Micro-

wave Access or WIMAX. WIMAX was developed in the early 2000s to provide broadband 

fixed and mobile wireless access similar to WIFI to large areas at distances of up to 50 km 

when fixed (stationary) and 15 km when mobile (source). Data throughputs are theoreti-

cally in the 70 Mbps range although practical application often provides maximum data 

rates of 45 Mbps in fixed wireless operation. In reality data rates are usually much lower 

and can be exacerbated by sharing of the wireless channels by multiple customers. WiMAX 

technologies can be used as either a point-to-point link or a distribution network (point-to-

multipoint, to cover an area with broadband connectivity in the range of the antenna). Reg-

ulations on the use of radio frequencies have been a major obstacle against the develop-

ment of WiMAX so far, as we will discuss in detail in another unit of this module. WIMAX is 

mostly deployed in the 2.3 GHz, 2.5GHz and 3.5GHz frequency bands (source). This tech-

nology could be used to provide broadband internet in regions where no telephone infra-

structure is available. There are increasingly large WIMAX implementations in the fixed 

wireless broadband space in many of Africa’s large cities and towns. 

In the mobile space, WIMAX is often touted as a viable technology for fourth generation 

(4G) networks and is placed as a competitor to Long Term Evolution (LTE) fourth genera-

tion mobile broadband technology. 

A good analytical discussion of WIMAX and LTE issues including a comparison of the two 

technologies can be found at http://www.wimax.com/lte/why-the-wimax-vs-lte-

battle-isnt-a-battle and http://www.networkworld.com/news/2010/060710-tech-

argument-lte-wimax.html. 

See next page for image of how WIMAX works (picture source). 

http://www.reuters.com/article/2011/12/05/africa-telecoms-idUSL5E7ML08920111205
http://www.wimax.com/general/what-is-wimax
http://en.wikipedia.org/wiki/WiMAX
http://www.wimax.com/lte/why-the-wimax-vs-lte-battle-isnt-a-battle
http://www.wimax.com/lte/why-the-wimax-vs-lte-battle-isnt-a-battle
http://www.networkworld.com/news/2010/060710-tech-argument-lte-wimax.html
http://www.networkworld.com/news/2010/060710-tech-argument-lte-wimax.html
http://www.csmonitor.com/Innovation/2009/0807/how-wimax-works
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Microwave Transmission Systems 

Before the advent of fibre optical cables in telecommunication systems, high-capacity net-

works relied on Microwave communication systems. Microwaves are high frequency (often 

defined as 1 to 3 GHz range) or short wavelength electromagnetic waves. The high fre-

quency means higher bandwidth, the short wavelength means smaller antennas requiring 

line of sight. Microwave systems are still used by broadcasters and telecommunication 

companies for high-speed connection where optical fibres don’t exist or where they would 

be prohibitively expensive to install. A good discussion of microwave systems can be found 

at http://www.ieeeghn.org/wiki/index.php/Microwave_Link_Networks. 

Satellite Communications 

Satellite communications relies on transmitting high frequency signals through space to a 

satellite which acts as a “repeater” and send the signal back to earth. As such, satellites can 

be used to connect two points a long distance apart with high bandwidth. Most satellite 

communications involve satellites that are in “geostationary” orbit. Geostationary means 

that the satellite maintains the same position relative to the Earth's surface as the earth ro-

tates.  

Satellite communication utilises three main frequency bands often referred to as C band (4-

8 GHz), Ku band (12- 18 GHz) and Ka band (27-40 GHz). These bands and their frequencies 

are presented in the table below. 

Satellite networks require antennas in the form of a “dish” to focus signals before transmis-

sion to or when receiving signals from a satellite in space. These dishes are often called 

Very Small Aperture Terminals (VSATs) and range from a few centimetres to 5 or more me-

tres in diameter. In general, the higher the frequency (and hence smaller the wavelength) 

used, the smaller the dish antenna required. However, high frequency waves suffer more 

from rain because the small wavelength means that rain drops can easily interfere with the 

waves as they travel through space. 

Satellite has some advantages: unlike most terrestrial alternatives, satellite networks can 

be rolled out quickly to multiple locations, connecting cities and remote villages across a 

large landmass, where terrestrial fibre is insufficient or non-existent in a short time and at 

less cost. Satellite networks are also predictable, allowing constant and uniform quality of 

service to thousands of locations, regardless of geography. 

 

http://www.ieeeghn.org/wiki/index.php/Microwave_Link_Networks
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The downside of satellite communications is that it is expensive, has finite bandwidth, is 

affected by bad weather like rain or atmospheric conditions like sun spots, requires line of 

sight for operation and has high latency (time between data leaving its origin and arriving 

at destination) because of the distance that signals must travel to the satellite and back to 

earth. 

For more information on how satellite works you can watch the video How does satellite 

Internet work?  A list of some satellite providers in Africa, with indications of coverage 

can also be consulted. The VSAT Buyer's guide by IDRC (2004) is a very useful document 

that discusses VSAT technologies and procurement strategies in a non-technical and easy-

to-understand manner. It describes a step by step process to assist you to obtain the most 

appropriate and cost effective VSAT solution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.youtube.com/watch?v=zBd4PkCZaUk
http://www.youtube.com/watch?v=zBd4PkCZaUk
http://www.satsig.net/ivsat-africa.htm
http://www.gesci.org/old/files/docman/The_VSAT_Buyers_Guide.pdf
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3. Internet Access and “Last Mile” Connectivity 

As discussed above, the “last mile” is the connection between the individual user or a com-

pany to the Internet through a high-speed national and international network. The various 

access technologies most commonly used in Africa are discussed in detail below. 

Dial-up and Other Technologies Using PSTN 

The earliest access technology utilised the mostly analogue public switched telephone net-

work (PSTN). The main technology was called dial-up and used a telephone line and a mo-

dem. The Modem, short for Modulator/ Demodulator was required to convert the digital 

data from a computer into an electrical signal that could be carried over the analogue tele-

phone system. The dial up technology was limited to a bandwidth of 33.6 kbps per second 

and later extended to 56 kbps as the maximum theoretical bandwidth. 

Advances in technology in the late eighties led to the development of a digital technology 

called Integrated Services Digital Network or ISDN that worked over the analogue tele-

phone system. ISDN offered higher access in multiples of 64 kbps and enabled the simulta-

neous use of the same telephone line for voice and data hence the “integrated.” ISDN was 

mostly used by large corporations and governments for fast internet access, video-

conferencing and private networks connecting offices in different cities or countries in the 

form of “leased lines”. It was also extensively used by the broadcasting industry to distrib-

ute video and audio feeds to studios and broadcast facilities. Most countries in Africa im-

plemented some form of ISDN although the costs were usually prohibitive to anyone but 

the largest private companies. 

As the telephone network was upgraded with the introduction of digital exchanges, new 

faster access technologies called Digital Subscriber Lines or DSL were developed. DSL was a 

digital technology that allowed fast access speeds of up to several Mbps. While there are 

many different types of DSL implementations, the most commonly used is Asymmetrical 

Digital Subscriber Line or ADSL, so named because the capacity of the uplink is different 

from the capacity of the downlink. 

Dial up, ISDN and DSL worked well in countries with extensive and for the latter modern 

telephone networks. For many African and other developing countries with poor telephone 

networks with limited reach, access to the internet was a major challenge. Moreover, even 

where the technology was available, the price was usually prohibitive.  
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As the Internet became a driving force of commerce and development, inequalities in ac-

cess between developed countries with wide spread telephone networks and developing 

countries including most in Africa with poor telephone systems with low coverage began to 

emerge. These inequalities centred on access to and use of the internet and were termed 

the “Digital Divide” which is covered in more detail in Module 5. 

Wireless Access 

Other access technologies often used in countries or areas with poor telephone networks 

includes satellite and fixed wireless which is still available in many African cities as the 

broadband connection of choice. 

Satellite access using VSATs is usually offered on C-band or Ku band frequency bands.  

Fixed wireless access is offered through both the ISM frequency band and licensed fre-

quency bands for high-speed reliable connections.  

For many parts of Africa satellite and fixed wireless were often the only ways to connect to 

the Internet with reasonable speed for medium to large private companies, governments 

and academic and research institutions.  Satellite access however is very expensive.  

Fixed wireless often requires line-of-sight which can be problematic in large cities or hilly 

terrain.  

Many of these large organisations and government agencies in Africa are switching to WI-

MAX or optic fibre access as countries in Africa roll out MANs and national backbone based 

on optical fibre cabling and as ISP deploy WIMAX over large parts of cities and towns. 

Mobile Cellular Access 

The rapid spread of mobile data and third-generation (3G) broadband services is changing 

access to the Internet traditionally restricted to urban areas, with the mobile networks 

bringing Internet access to many areas outside of the main cities for the first time. Accord-

ing to a report by Informa telecoms and media  by 2015, 20% of Internet traffic in Africa 

will be carried by cellular networks, compared with a global equivalent of just 3%. 

Summary Comparison of Major Access Technologies 

Technology Maximum speed Pros Cons 

Dial-Up 56 kbps Easy to set up, low require-

ments, good for occasional use 

as one can connect and dis-

Limited speed and so limited us-

age, fixed costs and variable costs 

depending on use. 

http://www.informatandm.com/wp-content/uploads/2012/02/ITM-Broadband-in-Africa-White-Paper.pdf
http://www.informatandm.com/wp-content/uploads/2012/02/ITM-Broadband-in-Africa-White-Paper.pdf
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connect at will. 

xDSL 128 Kbps to 3 Mbps High speed access on existing 
PSTN infrastructure,  low ini-
tial investment for customers 
already connected to modern 
PSTN. 

Limited availability only where 
good PSTN infrastructure exists. 

Cable (co-
axial) 

128 Kbps to 30 
Mpbs 

High speed access on existing 
cable TV infrastructure, low 
initial investment for custom-
ers with existing cable TV. 

Limited availability, mostly urban 
where cable TV exists. Hardly 
used in Sub Saharan Africa due to 
limited cable deployment. 

2.5G and 3G 64 Kbps to 6 Mbps Anytime, anywhere internet 
access, increasingly widely 
available in Africa even outside 
major cities and increasingly 
fast.  

Can be expensive if billing is 
based on traffic for heavy users, 
speed is affected by the number of 
users on the same cell networks. 
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4. A Summary of the Current Connectivity Situation of Africa 

Africa has one of the most dynamic telecommunications sectors in the world today. Just 

seven years ago (2005), Africa was literally a digital desert. It accounted for just 2.4% of the 

world’s internet users and had no broadband to speak of according to statistics from the 

ITU. Today, the situation has changed quite dramatically for the better.  

Broadband is rapidly replacing dial-up as the preferred access method, and this process is 

already virtually completed in the continent's more developed markets. According to the 

ITU, broadband users stand at about 4% of the population and internet users at about 12%.  

The average price of fixed-broadband services in Sub-Saharan Africa fell by more than 50% 

between 2008 and 2010, according to the ITU’s Measuring the Information Society 2011 

report. But services remain far too expensive for many, with prices in 2010 equivalent to 

almost three times average incomes. 

This growth in the African telecommunications landscape can be attributed to a number of 

factors of which the liberalisation of the telecommunication markets, the subsequent intro-

duction of mobile cellular technologies and the arrival of submarine fibre optic cables to 

connect the continent to the rest of the world. A quote by the Secretary General of the ITU 

is instructive. According to Mr. Hamadoun I. Touré of ITU:  “The growth in telephone access 

in Africa has been largely fuelled by mobile cellular communications. The change has been so 

rapid that it has caught many by surprise. From just two countries in 1999, there were 33 Af-

rican countries that had more mobile than fixed-line telephone subscribers in 2004, more 

than any other region. The wireless boom has been caused by the combination of sector liber-

alization—which has seen the licensing of multiple cellular operators in most African mar-

kets—and service innovation in the form of pre-paid cards. Africa’s challenge is to sustain this 

high mobile growth and extend it to other sectors such as the Internet.”  

It is estimated by the ITU that about 50% of the population of Africa has access to a mo-

bile phone. And many of these people are using their mobile phone for Internet access. 

Over 90% of the growth in broadband internet connections in Africa is due to mobile 

broadband connections. 

These statistics mask some significant developments at the individual country level. Mobile 

phone subscriptions in a few African countries are over 90% for example in South Africa, 

Mauritius and Botswana. A quarter of Kenyans and Nigerians now actively use the internet, 

up from 1% just seven years ago. Revolutions in Libya, Egypt and Tunisia have been fuelled 

and sustained by mobile phones and modern internet technologies. 

http://www.itu.int/ITU-D/ict/statistics/at_glance/KeyTelecom.html
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At the national and international levels there have also been significant developments. Afri-

ca is now served by more than five submarine cables, up from just one, five years ago. Gov-

ernments and private sector plays are busy building national backbone networks in most 

part of Africa. Nevertheless, there is still room for growth.  

An assessment conducted by ITU in 2007 concluded that, in addition to the existing infra-

structure, Africa needs at least 52,040 kilometres of backbone infrastructure for connectiv-

ity within and among countries. Building broadband links among African capitals and ma-

jor cities by 2012 would serve as the foundation upon which connectivity could be 

achieved across the continent, including affordable access in rural areas. ITU estimates that 

some 55% of the total rural population of sub-Saharan Africa remains without access to 

ICT. New wireless technologies promise to offer new possibilities for extending access to 

rural areas.  Furthermore the assessment revealed that many mobile operators have built 

their own networks and now own about three-quarters of Africa’s operational backbone 

network infrastructure. They have done this because incumbent fixed-line operators have 

not provided adequate capacity.  

In the next Unit, we shall explore in more detail the issues of national backbones and recent 

developments in this sector. 

In 2007 a meeting of African dignitaries took place in Rwanda and the Connect Africa 

Goals were set, supported by the ITU. Among the 5 objectives agreed at the summit we can 

highlight two related to access infrastructure. 

 Goal 1: Interconnect all African capitals and major cities with ICT broadband infra-

structure and strengthen connectivity to the rest of the world by 2012. 

 Goal 2: Connect African villages to broadband ICT services by 2015 and implement 

shared access initiatives such as community tele-centres and village phones. 

According to ITU in 2012 the first objective is almost complete. For more information ac-

cess Connect Africa Volume 3 (2010) 

As a conclusion for this unit please download and read these two summary documents: 

1. African Telecomms Perspectives 2012, a summary by Analysys Mason. [link to file] (28 

pages) 

http://www.itu.int/dms_pub/itu-s/opb/gen/S-GEN-CONNECT.AF_1-2007-PDF-E.pdf
http://www.itu.int/ITU-D/connect/africa/2007/goals.html
http://www.itu.int/ITU-D/connect/africa/2007/goals.html
http://www.itu.int/ITU-D/afr/ConnectAfrica/HD_ConnectAfrica_Vol3_E.pdf
http://www.itu.int/ITU-D/afr/ConnectAfrica/HD_ConnectAfrica_Vol3_E.pdf
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2. Broadband for Africa: Policies to Promote the Development of Backbone Net-

works, by World Bank/Infodev 2010 (Your reading: Introduction and Chapter 2 “Demand 

for broadband in Africa” (pages 1-5)) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://siteresources.worldbank.org/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/Resources/Broadband_for_Africa-backbone_policy.pdf
http://siteresources.worldbank.org/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/Resources/Broadband_for_Africa-backbone_policy.pdf
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5. Unit Activities 

Final Unit Reflection 

In this unit you have reviewed the internet access technologies and learnt about the gen-

eral African connectivity situation. Taking into consideration your personal experience, 

what you have heard and what you have read about telecommunications and internet in-

frastructure during this unit, reflect on the following questions: What is the situation of 

your country relative to the African region? Is it better or worse on average? Why is that: 

market conditions? Economic reality? Government policy? Geography? History? Think 

about what could be improved and what is needed for that to happen: Money? Policy and 

Planning? Mindset changes? Please share your thoughts in the discussion forum. 

Group Assignment – Signaling and Horizon Scanning for Telecommunication 

Infrastructure Signals 

In this activity you will use the content from Unit 1 to detect potential signals you will be 

using in the future scenarios. Please download the assignment sheet (contains also as-

signment instructions). In your assigned groups, please find and describe the signals in 

the file and then save the updated file in your group's workspace (Group Storage). You 

will be using them next week. There is no submission date for this task, but please try 

to finalize the assignment by the end of the unit (14/05/2012)! 

Signaling and Horizon Scanning (Reminder from Module 3) 

The foundation to any good foresight and futures thinking process is signaling and horizon 

scanning. As a short recap from Unit 3 of Module 3, below is a review of what we mean 

when we talk about signaling and horizon scanning. 

What is a signal and what is horizon scanning? 

A signal is any event, innovation, disruption or local pattern that points to a larger shift 

on the horizon. Individually, signals may appear to be minor fluctuations. But taken to-

gether, they can form the heart of significant new trends. Identifying, aggregating, and in-

terpreting signals is thus a critical task of horizon scanning. Horizon scanning is then the 

exercise of continuously gathering and understanding signals. All good futurists over time 

develop their own horizon scanning practices and list of sources they frequent in order to 

gather a complete image of the horizon, this allows us to see outlier events or shifts before 

they become common knowledge.  

For examples of signals and even signals you might want to use as we create national policy 

http://elearning.gesci.org/mod/forum/view.php?id=670
http://elearning.gesci.org/pluginfile.php/1212/mod_resource/content/1/Module%204%20-%20Unit%201%20-%20Assignment%20Sheet.rtf?forcedownload=1
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roadmaps look here. This database is a repository of over 200 signals on the future of pov-

erty alleviation and development around the globe.  

Why should we signal and horizon scan?  

Doing so allows us to create images and stories of the future that are grounded in the logic 

and intuition of the present. Because the future does not yet exist we cannot predict it, but 

we can build logical, intuitive, and internally consistent stories of possible futures. The 

reason we want to do this is to ensure that whatever new policy we design is going to be 

resilient and affective in the face of what may seem as unexpected changes to our land-

scape. For example, while the vast majority of people did not expect the adoption of mobile 

phones by such a large per cent of the global population − not to mention Africa − in such a 

short timeframe, Safaricom had the good sense to invest in Mpesa as a pilot project and was 

able to take advantage of understanding a major shift or trend before other businesses 

were. Horizon scanning and signaling can empower all of us to have similar foresight and 

make similarly well-designed strategic decisions. 

The assignment in Unit 1 of Module 4 is part of the main course assignment. Throughout the 

rest of this course each country will embark on guided signaling and horizon scanning pro-

cesses so that in August we will be able to design National Policy Roadmaps to Knowledge So-

cieties. These roadmaps will in turn allow us to “get ahead” of the crowd, spot any potential 

threats and become more resilient in the process, and ultimately take advantage of opportu-

nities that might not have been apparent had we not embarked on this process. As such it is 

important that you keep up with the assignments and signal as much as you can. The more 

knowledge we have about the current state of things, the better we will be equipped to pre-

pare for the future.  

If you have any questions about completing the assignment, do not hesitate to con-

tact the module tutors. 

 

 

 

 

http://searchlightcatalysts.org/signal-landing
mailto:communications@gesci.org
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