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Module 4 – Telecommunications Infrastructure and Quality Internet provision
Unit 2 – The Economic Impact and Return on Investment of Connectivity Infrastructure and the Link to Socio-Economic Development
Introduction
In 2007 a high-level meeting of African countries took place in Rwanda and the Connect
Africa Goals were set, supported by the ITU. Among the five 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 infrastructure 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 a follow up report by the ITU in 2012, the first objective has almost been
met. However, providing broadband en masse which is the aim of goal two is still a problem. According to the ITU broadband penetration is still below 5% in Africa compared with
over 30% in the more developed world. The ITU further notes that this low penetration is
actually “an attractive investment opportunity” for the private sector and urges governments to coordinate with the private sector “to create a coherent infrastructure across the
region.”
In this unit we will discuss the issue of broadband provision from the technical and commercial points of view. The unit starts off by looking at the critical issue of developing national and regional backbone networks and international links as corner stones in the development and provision of broadband. In the second part we will analyse the potential
economic impact and the business models of broadband access, as well as the role of governments in creating an enabling environment for infrastructure deployment.

Objectives
Upon completion of this unit you will be able to:
1. Confidently discuss the function and structure of the current telecommunications backbones in place within Africa.
2. Critically examine and assess the potential benefits of internet access and barriers to its
deployment in the context of their own countries.
3. Demonstrate a proficient understanding of commercial and business telecommunication
models and explain the function and structure of emerging communications models within
an African context.
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1. State of Telecommunications in Africa
This section will discuss the importance of good backbone networks, the state of backbones
in Africa and international connectivity to the rest of the world.

Broadband Access in Africa
In Unit 1 we looked at various access technologies for Internet access. In summary the most
common methods for providing broadband access in Africa are:
1. ADSL which is available in the big cities and in the more developed African countries
because of the need to have a reliable and modern telephone network to use it.
2. Fixed wireless relying on various technologies including, and increasingly, WIMAX.
3. Satellite access through VSATs which are slowly being replaced by other fixed
wireless and mobile access technologies except in remote or rural areas with limited
alternative infrastructure.
4. Mobile access using 3G technologies.
5. There are also emerging fibre-to-the-home strategies where companies in major African cities such as Nairobi are provisioning fibre infrastructure to apartment buildings and other large scale construction projects.
Overall, African broadband penetration is still quite low, estimated at about 5% against a
world average of over 20%. Mobile broadband is the preferred method of accessing the internet with a penetration rate of 4% against a fixed broadband penetration rate of just 1%
(source). This means that over three quarters of all broadband connections in Africa
rely on the mobile cellular network. While this is an average for the African continent,
the reality of individual countries is very different. Even some regions within a country can
be as advanced as Europe, while others have absolutely no Internet connectivity.
The emergence of mobile broadband as the preferred access technology is not only limited
to Africa but can be seen right across the world as evidenced by the latest statistics from
the ITU presented on the next page:
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Source: A Report by the International Telecommunications Union (ITU) 2011

National/Backbone Connectivity Technologies
Every telecommunications networks require a high-speed network which aggregates data
from users at the edges and transfers data to where it is requested or stored. A World
Bank report defines backbone networks as “the high-capacity, fiber-optic networks that
link disparate geographic areas and transport the high volumes of communications traffic
associated with broadband services to customers.” As broadband access becomes a priority
for many developing countries, attention is turning to backbone networks. These could
cover a city but usually attention is on building a national and increasingly a regional backbone network.
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Backbone networks are usually installed and owned by large telecommunication companies, local city or county authorities, and state and national governments. The section that
follows will explore the importance of developing a backbone, related issues such as installing Internet Exchange Points (IPX) and some of the link technologies used in backbone
networks.
Why Are National Backbones Important?
National backbone networks are critical to the development and deployment of affordable
broadband connectivity to the citizens and private and public organisations in a country.
An extensive backbone network will bring high-speed connectivity to large parts of the
country. In fact, the lack of decent backbone infrastructure is one cause of low broadband
availability in Africa. The World Bank also argues that the “potential economic impact of
backbone networks lies in this reduction of costs through spreading them over higher volumes
of traffic” and that “This benefits all broadband providers, particularly smaller downstream
players, who can purchase network services rather than having to build their own end-to-end
networks.” Therefore, having an extensive national backbone could potentially increase
5

competition and spur innovation by reducing the barrier to entry of small innovative firms
in the technology space.
The Case for Internet Exchange Points
An Internet Exchange Point or IXP is a common interconnection point for two or more
local networks or ISPs. IXPs offer significant benefits to countries: local traffic is kept local
thus reducing costs and increasing access speeds.
It will be important for neighbouring countries to also develop regional exchange points to
keep regional traffic in the region. So far, two regional IXPs have been created in Africa
to serve North Africa and East Africa while 20 countries are reported to have established IXPs.
For additional information, a thorough discussion of the advantages of IXPs and policy,
technical and managerial issues involved in setting up and running an IXP are covered in a
paper by Mike Jensen for the Internet Society. Another very good discussion of IXPs in
the African context is by the ITU and can be found at: http://www.itu.int/ITUD/treg/publications/AfricaIXPRep.pdf. Also, a recent article reveals How Internet Exchange Points (IXPs) Spur Internet Growth in Emerging Markets.
State of Africa’s National Backbones
There is an increasing proliferation of fibre networks across many African countries as can
be seen from the map provided below. Many of these fibre assets are relatively new. Since
2009 the availability of increasing submarine capacity has spurred the expansion and improvement of terrestrial cabling in Africa, as well as the rollout of broadband access networks. Several countries are in the process of developing national fibre optic backbones as
shown by the figure below:

6

For more information on the state of Africa’s national and regional backbones and general
intra-Africa cable networks, please read this excellent summary by Eric Osiawan. This is
a summary presentation with slides showing submarine, terrestrial, backbone, and regional cables across Africa (along with capacity and other statistics).
A more in-depth discussion of Africa’s backbones and comparisons with other parts of the
world is presented in the World Bank’s report Broadband in Africa: policies for promoting the development of backbone networks.

Intra-Africa Fibre Network (Source: http://www.ubuntunet.net/sites/ubuntunet.net/files/IntraAfrica_Fibre_Map_v6.pdf)
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Two interesting case studies on national backbone development are presented below for
your review:



Connecting a Nation: Rwanda’s state of ICT since the Connect Africa Summit Connect Africa Report 3 - 2010 (pages 50-53)
National ICT Backbone Project − Building a Coherent Future-proof National ICT Infrastructure in Tanzania Connect Africa Report 3 - 2010 (pages 54-57)

Regional and Continental Initiatives
As you already imagine deploying Internet infrastructure to build backbones is an extremely costly and complex task and requires a lot of coordinated effort. African countries have
agreed on several regional plans over the years on national and regional backbone connectivity.
Some of these regional plans include:
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The New Partnership for Africa's Development (NEPAD), an African Union strategic framework for pan-African socio-economic development, is both a vision and a
policy framework for Africa in the twenty-first century. It has an infrastructure and
backbone component.
UN ECA NICI infrastructure plans assisted 28 countries to developed ICT national
strategies that included infrastructure components.
The Infrastructure Consortium for Africa (ICA) provides a platform where stakeholders pool efforts and resources for Africa’s infrastructure development, with a
focus on regional infrastructure.
In 2005, there was a Declaration of African Ministers in charge of Telecommunications and ICT on Infrastructure Development, 4th July 2005, Abuja, Nigeria, which has several components on coordinating activities related to infrastructure development
In 2007 a meeting of African dignitaries took place in Rwanda and the Connect Africa Goals were set. The objectives agreed at the summit included improving
broadband infrastructure at urban, rural and international levels; implementing
regulation that would increase access to ICT services; encourage training in ICT
skills; and the adoption of e-government strategies. Implementing these practical
plans would, the summit organisers said, stimulate economic growth, employment
and development across Africa, which would in turn contribute to meeting the UN’s
Millennium Development Goals for the continent.

International Connectivity
We live in a global world. It is not enough to have a good national backbone. Countries also
need good connections to the outside world- to their neighbours and to the rest of the
world. Having good connections to the outside world is important in this global competitive
market place. A country cannot hope to develop and attract IT services such as Business
Process Outsourcing (BPO) business if it has poor connections to the outside world. According to the World Bank report on Information and Communications for Development of 2009:
“Competitive broadband telecommunications markets are a particularly critical factor for the growth of trade in IT services and ITES. In addition to cost
and quality, most IT services and ITES companies require redundancy in terms
of telecommunication links. It is important, therefore, to ensure that more than
one international carrier is available, and that there is more than one international gateway and one international cable linking the location to competitive
global communication networks.”
Five years ago, most African countries relied on expensive satellite links to connect to the
rest of the world while other continents made extensive use of submarine fibre optic cables. Africa had a handful of cables most of which connected North Africa to Europe with
only one cable connecting the West Coast of Africa to Europe and connecting through South
Africa to the Far East. This was called the SAFE/SAT3 cable system. East Africa did not have
any access to submarine fibre relying entirely on expensive satellite links for connection to
the outside world. In fact, East Africa was without fibre-optic broadband Internet access
until 2009.
Today, the situation has changed significantly. Large parts of Africa gained access to international fibre bandwidth for the first time via submarine cables in 2009 and 2010. By the
end of 2012, the East Coast is expected to feature about six submarine fibres while the
West African coast will be served by five (see map below). These additional fibre systems
have brought competition to a previously monopolised market. One important effect of increased fibre access is a massive investment in terrestrial fibre backbone infrastructure to
take the new bandwidth to population centres in the interior and across borders into landlocked countries.
Additional resources:
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For a historical perspective of fibre deployment in Africa, please see this presentation at http://www.slideshare.net/ssong/african-undersea-cables-a-history
To see how many undersea cable landing points will exist in each African nation
connected to submarine cable by the end of 2012 please access a map at
http://www.renesys.com/blog/assets_c/2012/02/pida-566.shtml
To see submarine cables in other part of the world, please visit
http://www.submarinecablemap.com/

The expectations for the cable are high. Tanzania's president, for example, sees the cable as
a way to allow East Africans to 'become part of the global economy.' Politicians and commentators from around the world have hailed the potential of the Internet to spark eco10

nomic development and allow East African businesses and entrepreneurs to market their
strengths, unhindered by many of the previous limiting effects of distance.
In the next section, we shall examine why broadband is considered important for development.
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2. Broadband and Development
“Africa is on the move, and information and communications technologies (ICT) are a
powerful tool to boost economic growth and poverty reduction. ICT increase efficiency,
provide access to new markets or services, create new opportunities for income generation and improving governance and give poor people a voice. Taking into account Africa’s complexity and diversity, specific interventions are required rather than “one-sizefits-all” approaches. Isolated investment in ICT does not permit leapfrogging to higher
growth rates. However, as a key part of a development strategy, mainstreaming ICT in
the productive sectors is a matter of economic survival. Maximum mobilisation of private investment, including from the African Diaspora, is vital.”
- From ICT in Africa: Boosting Economic Growth and Poverty Reduction”, Africa
Partnership Forum, 2008
As we explored at the introduction to ALICT, ICTs are central to the development of
knowledge societies. Within the general ICT field, focus has centered on connectivity and
broadband in particular as critical. We see this in the form of WSIS goals presented at the
start of this module and the more recent Africa Connect goals.
In this section, we shall explore the impact of broadband on development. Next we shall
look at the costs of providing broadband. Further on, we shall look at the drivers of broadband adoption and critically examine what government’s role in furthering broadband
adoption is.

Uses of Broadband
Before we delve into the economic impact of broadband, it would be useful to first explore
some uses and advantages of investing in broadband provision.
Education – Africa is facing an education crisis. ICTs in general have the potential to improve access, quality, equity and relevance of education. Broadband connections to schools
and universities allow students and teachers to access rich multi-media resources. It allows
for communication and collaboration with peers. It can allow those who can’t presently get
into the education system to access educational opportunities wherever they may be, at
any time. It allows for access to life-long learning and professional development opportunities. Without broadband or some sort of decent Internet connection, delivery of this ALICT
course would not be possible without bringing participants to physical classrooms every
day.
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Innovation and creating new business sectors − One of the economic impacts of broadband and ICTs in general is the creation of new commercial businesses through innovation.
A few years ago, some of the largest and arguably some of the most influential global businesses did not exist- businesses such as Google and Facebook. Broadband is also an important factor in the creation of IT businesses and services around the world.
India is a spectacular success story: According to the World Bank’s Information and
Communication for Development report of 2009 the Indian IT industry contributes
some 25% of the country’s exports worth about $40 billion dollars in 2007-2008. The report further notes significant development of IT service industries in countries like Mauritius where the IT industry is a major employer, the Philippines and Ireland. However, these
benefits do not just come from broadband alone, but rather broadband development in
conjunction with developing human resources (good education systems) and the government which provides an enabling environment.
Health – Widely available broadband can benefit both developed and developing countries.
In developing countries, the focus is usually on centralised medical records and research. In
developing countries like those of Africa, broadband can help extend the health system
through tele-medicine where patients in remote areas can access the services of a doctor
remotely. Disease surveillance and monitoring drug distribution systems can also be carried out through broadband and ICT systems. Broadband can also be used to train more
health professionals and keep them up to date with the latest in medical sciences and research.
Improving business efficiency – By providing fast communications broadband can improve the efficiency of businesses, and connect businesses to customers more easily. The
introduction of electronic commerce can have profound impacts on the way firms do business,
improving
productivity
and
making
markets
more
transparent.
In the African context, much has been said about how mobile phones enable farmers and
fishermen to find out about market prices and sell their products at a fairer price to them.
Broadband would enable them to access a commodities market and sell and buy virtually.
Improved government services − Governments all over the world are realising the benefits of making services online for citizens. Even in Africa, online government services are
catching on and changing the way governments interact with citizens. Some uses are citizen services (procedures, bureaucracy) and government portals. This topic is explored in
much more detail in Module 5.
Other advantages of broadband usually espoused in the developed world include enabling
teleworking, entertainment and gaming which is a high-growth area of the economy.
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But different connectivity uses require different access speeds. As an example the following
graph illustrates the applications enabled by varying levels of speeds in these five key domains. Remember the middle line, 1 Mbps, is where broadband starts. To the left of that
line are activities that you can do with lower access speeds, to the right higher access
speeds.

Usage vs. Speed (Source: SONAS Innovation 2012)

Some of the ICT applications in areas like health, government and education we will be discussed in detail in Module 5.

The Economic Impact of Broadband
Economists generally agree that broadband has a positive impact on socio-economic development. There is however some disagreement on what the actual measurable impact is.
Part of the problem is isolating the particular effects of broadband from other interventions
14

like government policy. Nevertheless, recent studies have begun to quantify the benefits.
While many of these studies focus on the developed world, there are lessons for developing
countries and indeed some measurements for the developing world are being taken.
A study on behalf of the European Union published in 2008 notes that “broadband contributes concretely to growth” and estimates that broadband is responsible for about 0.71%
growth in European GDP per year. Most of this growth comes from new services and innovation leading to increased employment and general productivity gains in most sectors of
the economy.
The World Bank’s Information and Communications for Development report of 2009
estimates that a 10% percent increase in broadband penetration leads to a 1.21% percent
growth in GDP for developed countries and a 1.38% percent growth in developing countries much higher than can be attributed to other ICTs.

Adapted from World Bank (2009) “Information and Communication for Development: Extending
Reach and Increasing Impact”.
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Another World Bank report argues that “The impact is expected to be even more robust
once the penetration reaches a critical mass. As most developing countries are at an early
stage of broadband development, they are likely to gain the most from investing in these networks to reach the critical mass for higher impact and before the diminishing returns take
effect.”
Additional early research suggests that broadband diffusion creates a wide range of benefits in developing nations including supporting economic growth, in part by improving
global competitiveness and attracting international investors. Other papers such as this
one from the US indicate that broadband has “significant economic impacts,” but that such
impacts are difficult to measure precisely. Although such improvements are difficult to
measure, one recent study found that developing countries with better ICT infrastructure
attract significantly more business from off-shoring, outsourcing and foreign investment.
In fact, the belief that broadband matters for economic development can be gleaned from
the recent stimulus measures in developed countries following the the 2008 financial crisis.
According to a World Bank paper, governments in developed countries have included
broadband investments in their stimulus packages. In an age of austerity, this is telling. The
paper highlights two important reasons for these countries’ investment: a) immediate creation of jobs since rolling out broadband infrastructure is labour intensive b) creating longterm “productivity activities” in all other sectors of the economy.
Not everyone agrees on the impacts of broadband though. A recent report by the Centre
for Global Development criticises the ITU’s Broadband Commission for “overselling” the
benefits of broadband. The report nevertheless does acknowledge some of the benefits of
broadband for developing countries in Africa. The report notes that while “the case for government subsidy of fixed broadband rollout is very weak. There are, however, some worthwhile policy reforms that could speed broadband rollout without demanding significant government expenditure.”
Another US report examining the impact of broadband in the State of California finds that
while broadband does indeed lead to growth in employment, it does not necessarily benefit
local residents in the areas studied. The report does not discount however the other benefits of broadband like improved healthcare or education but notes that these require deeper investigation.
For Africa, the feeling and evidence while scant is generally positive. However, the full impact of broadband will not be felt overnight. First, governments must ensure that there is
16

an enabling eco-system that includes quality and relevant education and enabling policies.
For an interesting take, please listen to the video Economic Impact of Increased Broadband Part 1 (12 minutes). (“According to international experts there's a direct correlation
between broadband; gross domestic product and subsequent telecommunications growth.
Now, telecommunications is rapidly changing on the African continent and the change seems
to echo expert sentiment.”)

The Cost of Developing Broadband Infrastructure
Deploying broadband infrastructure is a complex endeavour. Costs are highly variable
across countries and often difficult to pin down because of commercial confidentiality issues. Nevertheless, we shall attempt to provide some insights into the typical costs of deploying broadband infrastructure. A 2007 comprehensive report on costs of providing
widely available broadband infrastructure in 24 countries would require investments of
0.1% of GDP to 2015 or about 6 billion dollars (source). The same report estimates that
linking Sub Saharan African countries to each would cost a “modest” $384 million and that
most of this cost could be borne by the private sector if governments made enabling policies.
In general, the costs can be categorised as follows:
1) Project planning and feasibility studies: because of the complexity of designing
and deploying broadband networks, project planning and feasibility studies are
usually a pre-requisite to rollout. These studies typically consider route, existing
infrastructure, topography, demand and lead to a network design and sometimes
a business plan. These costs can be significant. Madagascar is reported to have
paid US 500,000 for a feasibility study for international fibre connectivity. The EU
estimated that a feasibility study for a regional telecommunications network to
connect the countries of North, West and Central Africa at 1.3 million Euro.
2) Cost of fibre deployment:
a. The rights of way: Traditionally, a right of way is “an easement granted by
the property owner that gives the rights to travel over the land and the provision by the property owner of reasonable use of the property to others, as
long as it is not inconsistent with the use and enjoyment of the land by the
owner” (source). For infrastructure projects this is the cost associated with
the legal and regulatory processes of obtaining permits for access to
17

b.

c.
d.
e.
f.
g.

streets, roads, and other public land where the infrastructure has to be
laid. Sometimes utility poles or underground ducts are located in public
right-of-way, some can be under the jurisdiction of local governments, or
regional governments, and other national governments, making the process to obtain authorisation very complex. The costs that service providers
incur to access conduits, ducts, poles and rights-of-way on public and private lands can be a major cost component in broadband layout. For example some indicate that collectively, the expense of obtaining permits and
leasing pole attachments and rights-of-way can amount to 20% of the cost
of fibre optic deployment (source). One way to reduce costs is to install
broadband links when installing conduits simultaneously with every road,
bridge, dam, railroad, water, sewer, gas or electric project.
Civil works: Most of the cost of deploying fibre broadband infrastructure
is in the civil works associated with trenching fibre optic cable or stringing
cable overhead from poles. For example in New Zealand estimates suggest
that deploying this “passive infrastructure” represents between 50% and
80% of the total cost of building a fibre access network. The cost of civil
work and cables in the access segment escalates in the suburban and rural
scenario, due to longer distances. Additionally, in rural settings, ducts and
cables in the backbone segment result in a higher capital expense than the
whole deployment cost of urban settings.
Cost of hardware, equipment and software.
Cost of network deployment
Telecommunication Licenses: if needed for operation. We will discuss in
detail in the next unit.
Other costs like the environment impact assessments etc
Besides the one tie costs there are also operational costs, related to the
volume of operations, territory to be covered, services offered, technical
support among other factors.

Unfortunately there are no reliable sources that provide actual estimates of the average
cost of fibre or wireless network deployment based on global or African experience. An article suggests that “reliable statistics about fiber deployment cost in urban areas in the USA
and Europe are hard to come by, but most experts and deployers end up with estimates
around (several) 10,000 USD per kilometer. Doing research on fiber deployment cost in Eastern Africa, you find costs of only about USD 1000 per kilometer, sometimes significantly lower.
While part of the cost is driven by technology that is artificially kept expensive, most of it ob18

viously is cost of labour – and this opens a window of opportunity for countries where labour
is comparatively cheap.”
From the government point of view, these costs can be reduced directly by cutting fees and
license costs. The costs can also be lowered indirectly by expediting processes and decreasing the risks and complexities that companies face as they deploy broadband network infrastructure.
Practical activity: The African Development Bank has developed a model to determine the cost of providing universal broadband access to a country using wireless
technologies.
This
tool
can
be
accessed
at
http://infrastructureafrica.afdb.org/models/ictbroadband.asp. Participants are
encouraged to investigate the tool and analyse their country’s spending needs.

Factors Driving and Hindering Broadband Adoption
We have already discussed how critical the availability of telecommunications infrastructure of the broadband type is for the development of a Knowledge Society. As we saw earlier in this module, Africa’s broadband penetration of 4% significantly lags behind the rest of
the world. Understanding what drives and hinders broadband adoption is necessary if governments are to make strategic interventions to further the growth and adoption of broadband. In this section we will discuss what drivers and barriers exist for broadband adoption. As there is very little information on the African market, we can only extract generic
drivers and barriers from other countries, which will be applicable in a different way in
each African country and region.
Adoption of technology has spawned various theories and models. One commonly used
model is the Technology Acceptance Model or TAM which premises adoption on perceived ease of use and perceived usefulness. This theory however is not without its critics. This paper provides an interesting application of this theory to broadband adoption
in Malaysia. Another theory is the Diffusion of Innovations theory which is well explained
by Wikipedia.
On the specific subject of broadband adoption, one proposition by MIT is that there is an
“ideal” broadband virtuous cycle that is self-re-enforcing as shown in the figure below.
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This virtuous cycle is based on the premise that providing good networks stimulates innovation in application and services that drive increased usage and demand which in turn
drives improved networks. Broadband adoption, from this virtuous cycle can thus be seen
to be a combination of supply (networks, applications, services) and demand (users and
usage).
You must remember that once broadband is available to citizens and organisations (1st
step), it has to be adopted (2nd step) and then used to satisfy some needs (step 3). So why
is broadband adopted? Is the demand originating in the supply side, by telecommunication
companies, or on the demand side, by communities, government and individuals?
Supply Drivers
Supply drivers centre on what incentives the telecommunication industry has to roll out
networks and develop applications. Obviously, the first and foremost is perceived. Telecommunication companies usually relate demand to factors such as education, income and
population density which clearly favours building networks in urban areas. Another stimulant for supply of broadband is competition. Deregulation encourages competition and has
20

been proven to be a driver of increased network build up as evidenced by the rise of the
mobile phone industry in Africa.
A commercial issue with broadband is that customers who already connect using other Internet technology, even if slower, might not be willing to pay extra for higher speed which
is required in order to get a reasonable return on the investment. In the past, innovations
such as fixed telephone, mobile and Internet (both dial-up and broadband) all provided additional value to the consumers. Broadband on the other hand can only be considered a
technology upgrade, because the added value of the greater speed is not immediately visible to the clients. This is one of the major reasons why there has been less investment in
broadband even in the most developed countries. Research indicates that
new/revolutionary services are rare which require very high speed and at the same time
can potentially add value to the consumers to drive the adoption of high speed Internet
The other problem is that broadband deployment can make the digital divide even wider.
In low density, isolated or poor areas this return on investment might not be enough to
make the investment worthwhile, and other methods must be used by governments to ensure that these areas don’t remain isolated. To calculate the amount of money required to
offer service in areas that would otherwise remain un-served, companies must make a
number of decisions about how to approach the problem, design an analysis that accurately
models the problem and make a number of assumptions to conduct the analysis. In these
cases empirical estimates of broadband’s economic impact are an essential input to the development of broadband-related public policies. The potential impact of broadband can
inform estimates of the potential benefits obtainable from federal, state, and local government investments that directly or indirectly subsidise broadband deployment or use. Examples of such investments include targeting of Universal Service Funds toward broadband, broadband loan programme for scientific networks, “digital divide” grants and technology-led economic development programmes, municipally led broadband networks (i.e.
intelligent cities), among others. The role of government will be further explored in the
next unit.
Demand Side
Several studies have found that demand for broadband is influenced by a range of factors
such as pricing (high prices reduce demand), individual characteristics such as the level of
education, urbanisation, income and age and marketing and awareness-raising. For more
detailed analysis of how broadband demand is influenced, see the following links:
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1. Analysing the Factors of Broadband Adoption in the Household
2. Understanding the Adopters and Non-Adopters of Broadband
3. The Adoption of Broadband Internet in Australia and Canada
4. Broadband Adoption and Use in America
5. Broadband Adoption: Barriers and Impacts
6. Broadband Adoption in Low-Income Communities
What many studies show is that government intervention is critical, to stimulate supply
and accelerate demand, a topic we cover in the next unit.
Summary of drivers and barriers
DEMAND SIDE
(Individuals, Communities, Organisations, Small businesses, Government Offices)
Demand side drivers:
- General information and communication technology use by individuals and organisation
- Value added electronic services to communities
- Value added electronic services to citizens (for example administrative paperwork online instead of
having to travel to the cities, online services that allow them to save time and money), e-government,
local government portals
- Use of broadband in education (provide access to
educational material, online education), families
with young children in school
- Use of broadband in health
- Competition in the broadband market is a driver in
the demand side (e.g. better offerings in terms of
price and speed)
- Network Effect is a theoretical concept that suggests that for certain type of services, the value of the
services to each individual user may depend to some
degree on the number of other individuals using
those services. That is the case, for example, with
social networks like Facebook. With network effect,
higher usage of broadband services simply makes
them more valuable.
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Demand side barriers:
- Lack of training on basic ICT usage
- Low penetration of computers in households
- Low education levels in the population (and so
difficulties in seeing value add of broadband)
- Low population densities (rural and isolated
areas), degree of urbanisation (measured by
proportion of population in urban areas)
- Income inequality
- Low % of small businesses, entrepreneurship
- Low levels of investment in innovation

SUPPLY SIDE
(Telecommunication Companies and Consortiums, ISPs, Television Companies)
Supply side drivers:
- Competition markets, telecommunication market
regulation
- Subsidies for areas that are not “good business”
(poor, isolated or verylow population density).
- Broadband speeds vs. other access methods
- Good spectrum management (we will discuss this
later)
- Integrated approach to stringing infrastructure in
cooperation with other infrastructure build-outs
should be coordinated, particularly with regard to
power lines and roads and in new spatial developments.

Supply side barriers:
- Lack of policy coherence
- Lack of government incentives for poor or isolated areas
- Price

Mandatory Reading: Unfortunately there is very little research available on African
broadband adoption drivers and barriers. Please access and read A Framework for a
Comprehensive National Broadband Strategy in South Africa (2009). It provides a very
good list of objectives from the supply, demand, government and education side.
Additional Reading: A proposal on The Economic Impact of a Metropolitan Broadband
Network for the City of Cape Town (2007) allows you to get a view of potential implications of broadband for large cities. “The City of Cape Town has recognised that, within the
liberalising South African telecommunications regime still under the market dominance of
Telkom SA, a municipal open access model for broadband infrastructure and services is necessary to promote economic activity within the city and region”. It includes a detailed cost &
benefit analysis.
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3. Telecommunications and Broadband Commercial and Business Models
This section aims to give participants an insight into common business models used in the
telecommunications industry. Companies are in the business of making profits. Telecommunication companies thus often have to balance investment costs, typically capital
expenses and running costs and revenues. Investment costs can be quite high and returns
are typically realised over long periods of time. The future profit projections made by the
network service provider drives the considerations for investing in new network infrastructure. Returns are typically measured by an industry metric called the Average Revenue Per User (ARPU). ARPU identifies the revenue per client in a unit that is related to the
cost of the network for that user. The expected returns are generally calculated by telecommunication companies by estimating the expected revenue generated by each new client in a given area. Investment costs, ARPU and return on investment, often determine
business models adopted by telecommunications companies.
General Growth Indicators of the Global Telecommunications Market
After expanding at seven percent in 2011, global services revenue will grow at a more
modest 4 percent in 2012, Pyramid Research predicts. Total service revenue is expected to
reach $1.7 trillion, 2.4 percent of global gross domestic product in 2012, with growth led by
mobile broadband. Also, as you would expect, growth will be much higher in developing
regions because the market is less saturated, meaning it is generating demand for products
and services. Approximately 70 percent of total handset sales and nearly half of smart
phone sales in 2012 will come from emerging markets, Pyramid Research predicts. In fact
these opportunities are significant in Africa as the continent has had the largest increases
in Internet download bandwidth consumed and projected over the years 2008-2013.
The Telecommunications sector in Africa is rapidly changing with the introduction of competition and new telecommunications regulations. According to a research company, the
outlook for the African Communications Industry is uncertain, at best. For sure, there is
currently massive infrastructure investment across the continent. And this investment not
only covers mobile technology, there are also major fibre and satellite projects working
towards bringing the internet to the population. But a storm is brewing: major African
players, such as MTN and Airtel, are reassessing their corporate strategies; in-country consolidation in mobile looks inevitable in several countries as too many players have been
licensed; and the business case for mass market internet services is unproven. However,
the lesson learnt from the mobile expansion through the continent is that innovation will
flourish. This innovation is not only seen in products such as M-PESA, but also in business
models. Africans are innovating their own business models for their own environment as
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well as adapting the tried and trusted business models which work in Western Europe.
These business models ultimately drive the investment case for new infrastructure, as we
saw in the section where we discussed drivers and barriers to broadband deployment, and
higher speed communications services enable more revenue opportunities for service providers, as we will soon discuss.

Business Models
We shall now explore some common business models in the telecommunications market.
We have grouped the models in:
A. Wholesale Network Providers
B. Retail Service Providers
C. Value Added Service Providers
D. Vertical Integration
E. Triple Play

A. Wholesale Network Providers
For decades most countries had monopolistic telecommunications companies that
owned the network and provided services. Deregulation was meant to open up competition by having the incumbent telecommunications companies offer their infrastructure
to other service providers on a whole sale basis. They were also meant to lower the barrier for entry for new innovative service providers as deploying infrastructure is an expensive business. This would turn the incumbents into network providers to other service providers. This arrangement has not however always transpired. In fact in Africa
this strategy has mostly failed as evidenced by the fact that mobile phone providers
have built their own backbones and now boast much larger networks than the incumbents.
Whole network provision is starting to gain some traction in parts of the world. Most
often, wholesalers are also known as infrastructure providers. The UK is an interesting
example where several companies, including the incumbent British Telecoms, have
emerged to provide whole sale and infrastructure-only services. Many of the new infrastructure only providers are in the wireless market. Below we examine a number of
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models related to whole saleprovision.
a) Open Access: this refers to the separation of infrastructure from services. Typically, a company that owns and provides the infrastructure makes its infrastructure available for other service providers who provide retail services to the end
customer. This has the advantage of opening up competition in the service sector
and lowering barriers to entry. Open Access models are the preferred business
model for government backed, financed or owned broadband networks.
b) Alternative infrastructure providers and dark fibre: Dark optic fibre refers to
unused capacity in existing optic fibre infrastructure (dark as in no light turned
on, no data being transferred). Dark fibre is generally the property of companies
that do not have telecommunications as their primary business activity like electricity companies, railway companies, operators of pipelines etc. These companies often need only a very small capacity of the fibre they lay for control and
monitoring functions. Dark fibre exists in several parts of Africa and increasingly
(where regulation allows) owners of dark fibre who are also known as “alternative infrastructure providers” are making this infrastructure available to other
service providers. Interesting examples of alternative infrastructure providers in
Africa include the Zambian Electricity Company (ZESCO) and Electricity Supply
Company of South Africa (ESCOM) which has extensive fibre assets that are now
used by South African Second National Operator (SNO) Neotel.
c) Local loop unbundling (LLU or LLUB) refers to the process by which incumbent
carriers lease, wholly or in part, the local segment of their telecommunications
network to competitors. Unbundling allows one fixed service provider to lease
facilities from another Fixed Facilities Based Provider (FBP) to offer Information
and Communications Technology (ICT) services. This also provides a means for
the new competitive Fixed FBPs to begin offering ICT services before the completion of the planned rollout of their own facilities. The goal of LLU policy is to
stimulate competition by opening up a fixed-broadband network for access. New
entrants argue that since they cannot economically duplicate the incumbent's local loop, they cannot actually provide certain services, such as ADSL without LLU,
thus allowing the incumbent to monopolise the respective potentially competitive markets and stifle innovation. Unbundling has been implemented in many
countries to encourage local access competition.
d) Infrastructure sharing: An emerging business model found mainly in the mo26

bile industry is infrastructure sharing where key infrastructure such as masts and
base stations are shared1. This business model has been driven by high costs of
infrastructure and shrinking margins. In some cases, telecommunication companies in one market have come together to create a separate independent company to develop and manage the shared infrastructure. In this case, such a company
is a pure infrastructure provider.
B. Retail Service Providers
Deregulation and increased competition has created retail-only service providers. Many
of Africa’s ISPs are retail businesses offering services to the private companies and individuals. These retail-only service providers typically lease infrastructure from existing
incumbents or other whole-sale or infrastructure providers.
Many telecommunications companies including most mobile phone companies are also
retailers providing service directly to the end customer. An interesting case of a serviceonly retail business is the emerging “virtual model”. Here, services providers do not own
any infrastructure but focus on service provision. A typical virtual business is the calling-card business. A more innovative business is the Mobile Virtual Network Operator
(MVNO) who leases the infrastructure from an infrastructure or wholesale provider to
provide mobile phone services. There are claims of some interest in MVNOs in Nigeria,
Egypt and South Africa. A list of MVNOs worldwide can be found at
http://www.mobileisgood.com/mvno.php. Another technology that might promote
virtual service providers is cloud computing as services can be provided as utilities.
C. Value Added Service Providers
The growth of the mobile industry has led to the emergence of so called “value added
service” (VAS) providers who provide services that are not “core” to the telecommunications service provider like telephony or internet access. VAS offerings include ringtone
downloads, advertising platforms, premium call services, tracking and fleet-control systems, e-commerce and many others.
D. Vertical Integration
As telecommunication service provides face steep competition and declining voice reve-

1

http://www.booz.com/media/uploads/Telecom-Infrastructure-Sharing.pdf
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nues, many are looking at developing new services and products. This typically entails
moving from pure infrastructure and voice and data provision to content development
and value added services. These providers are aiming to meet the needs of their customers with services including gambling, TV & video, online games, digital music, content hosting, ecommerce, advertising, Voice over Internet, Video Conferencing services,
electronic payment services, digital identity services, among others. The company might
also offer hosting for file storage, document collaboration, hosted customer relations
management, and enterprise applications, etc.
E. Triple Play
Triple Play is a marketing term for the provisioning of high-speed Internet access,
television and telephone, over a single broadband connection.
A so-called quadruple play service integrates mobility as well, often by supporting dual
mode mobile plus Wi-Fi phones that shift from GSM to Wi-Fi when they come in range of
a home wired for the triple play service. A new breed of operators is now offering bundled services that include voice, Internet, TV and films in Africa. It is possible that by deploying broadband, operators can earn extra revenue from the convergence of the traditional voice, television and Internet services and additionally reduce the cost of operating individual networks. However, the deployment of broadband requires the cooperation of the respective players (e.g. telecom, media & television, and Internet service providers) who influence the level and structure of investment by examining expected revenues and costs over the estimated lifetime of a project. Therefore, we would expect that
investment will be influenced by the supply and the demand conditions in both the telecom and media and television markets. If you are interested on the subject access A recent news story on Free Mobile starts a wireless French Revolution.

The Digital Divide
From the point of view of the population the main problem with these diverse business
models is that telecommunication companies will only deploy and operate networks in areas where they have verified that the return on investment will be good enough.
What happens when an area has too low a population density, or where its inhabitants are
too poor, or too far away from other areas, requiring therefore a large investment in long
distance infrastructure?
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Governments have to ensure that these areas are not underserved, and that they don’t
broaden the inequalities between towns or regions in the access to information and communication technologies. Options to ensure this include government owned infrastructure,
guaranteeing telecommunication companies fixed long-term contracts (i.e. connecting all
municipalities, hospitals, research institutions, telecenters or schools) , or subsidisation
with the revenues obtained in other areas or businesses (termed Universal Access Funds).
We will examine this further in the next unit which reviews the roles Governments can
adopt to support communications development.
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4. Group Assignment Part II – Signaling and Horizon Scanning for ICT4D
In this activity you will use the content from Unit 2 to detect potential signals you will be
using in the future scenarios. Please download the assignment sheet (contains also assignment 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 (21/05/2012)!
Important Feedback from Module 3 Assignments:
We are going to change the assignment a little bit based on results from Module 3.
Instead of focusing the implications on the alternative futures, we would like you to use
the implications section to discuss how this signal will play out in the next 10 years. So
for now, put the concept of the alternative futures on the back burner. Remember that
the signal itself is something that is currently happening, and the implication then, is an
exploration into how the signal may lead to larger trend in the future.
Based on the work from Module 3, we would like to push all of you to think more
critically about the signals you find, truly think about whether or not the signal will
turn into a bigger trend in the next 10 years, will the initiative be successful to create
major change? It is important to stay realistic about the future, and not assume that
because we say something is supposed to lead to a growth in GDP, for example, that it
actually will 10 years down the line. When we look at government policies as signals of
change, we don’t want to take it for granted that the policy truly will be affective and
change our societies, we know that is often not the case. In this way, exploring the
implications of our signals allows us to understand why policies or initiatives so often
do not live up to their potential.
Remember that 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 together, they can form the heart of significant new trends. An
implication explores the positive and negative future potential of a signal.
For examples of signals and even signals you might want to use as we create
national policy roadmaps look here. This database is a repository of over 200
signals on the future of poverty alleviation and development around the globe.
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The assignment in Unit 2 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 processes so that in August we will be able to design National Policy Roadmaps to Knowledge Societies. 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 opportunities 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 prepare for the future.
If you have any questions about completing the assignment, do not hesitate to contact the module tutors.
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Readings and References
Mandatory Reading
1. McCalla J, Pepper R, Rueda-Sabater E. from Cisco (2009): Broadband Across Africa: Accelerating Benefits
2. A Framework for a Comprehensive National Broadband Strategy in South Africa
(2009)
3. Intel’s The Economic Impact of Broadband: Best practices enable developing nations to reap economic benefits of broadband (2009)
4. The Broadband Incentive Problem, a white paper prepared by the Broadband Working Group MIT Communications Futures Program (CFP), 2005.

Extended Reading
State of Africa’s telecommunication network:
1. Broadband Infrastructure in Africa − a presentation that offers a good summary of the
current and future situation of connectivity, and some information on backbone plans.
2. Broadband for Africa: policies to promote the development of Backbone networks
by World Bank (2010), to present the current situation as well as future policies.
3. Developing a fiber optic backbone for Africa by Jabulani Dhliwayo, NEPAD, 2005.
4. Options for Terrestrial Connectivity in Sub − Saharan Africa, by SIDA (2007). This
report makes an inventory of existing transmission backbones in Sub-Saharan Africa, and
discusses issues related to solutions for improved utilization of such networks.
5. African Regional Action Plan on the Knowledge Economy (ARAPKE) by ECA (2007),
a coordinated and multi-pronged strategy at both the national and sub-regional levels for
rolling the knowledge economy in the continent.
Economic Impact of Broadband:
1. Assessment of economic impact of wireless broadband in South Africa (2010) by
Analysis Mason Limited.
2. A 14-minute video of the Economic Impact of Increased Broadband Part 2 from South
Africa.
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3. A proposal on The Economic Impact of a Metropolitan Broadband Network for the
City of Cape Town (2007) allows us to get a view of potential implications of broadband
for large cities. “The City of Cape Town has recognised that, within the liberalising South African telecommunications regime still under the market dominance of Telkom SA, a municipal
open access model for broadband infrastructure and services is necessary to promote economic activity within the city and region”. It includes a detailed cost & benefit analysis.
Broadband Adoption:
1. A Framework for a Comprehensive National Broadband Strategy in South Africa
(2009) provides a very good list of objectives from the supply, demand, government and
education side.
2. Understanding Factors Affecting Consumer Adoption of Broadband in India: A Pilot
Study: http://www.csi-sigegov.org/3/8_302_3.pdf
3. Broadband Adoption: A Cross-Country Analysis (2011) a literature review of several
cases studying adoption drivers and barriers in several countries mostly in Europe.
4. This paper from the US market seems to suggest that broadband adoption is positively
related to income, population density, and education, and negatively related to income inequality and age.
5. Broadband Adoption Barriers and Impacts − A look at reasons why households
choose not to subscribe to broadband, the social and economic implications of adoption
and non--adoption, and recommendations for overcoming deleterious broadband barriers
in the US.
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