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Abstract
This study frames a review of information and communication technology for development
(ICT4D) within the human development and capabilities approach. Looking at the basic
dimensions of human development, which make up the core measurement of its achievements:
health, education and a income, and additionally at the dimensions of participation and
empowerment, a survey of research and evidence seeks to evaluate whether or not ICTs have
demonstrated positive outcomes for these dimensions of human development and more broadly
to the practice of its approach. The paper reviews the literature and research conducted in these
dimensions in order to establish a sense of the scope and potential that ICTs have for human
development. By doing so, the paper seeks to assess whether or not the use of ICTs is pertinent
to the human development of the poor, and if so, which are documented cases and outcomes that
can perhaps be replicated in differing development contexts. The paper also seeks to answer
questions on the role of government policy and investment in ICTs as keys to their success in
development and whether or not ICTs should be emphasized at all in poor countries. The paper
concludes with the important realisation that ICTs alone cannot improve peoples’ lives; the use
of ICTs needs to occur within broader strategies that are tailored to make the most use of these
tools and techniques in order to reap their potential benefits for human development.
Keywords: human development, information and communication technology, ICT4D,
telecommunications reform, empowerment, participation.
JEL classification: D1, I0, O3, O15, Z1

The Human Development Research Paper (HDRP) Series is a medium for sharing recent
research commissioned to inform the global Human Development Report, which is published
annually, and further research in the field of human development. The HDRP Series is a quickdisseminating, informal publication whose titles could subsequently be revised for publication as
articles in professional journals or chapters in books. The authors include leading academics and
practitioners from around the world, as well as UNDP researchers. The findings, interpretations
and conclusions are strictly those of the authors and do not necessarily represent the views of
UNDP or United Nations Member States. Moreover, the data may not be consistent with that
presented in Human Development Reports.

Introduction
There are in the development community several schools of thought that advocate that the
progress of societies is about much more than increases in wealth and growth in macroeconomic
indicators. The human development and capability approach in particular sees development as a
multidimensional and multidisciplinary process of enlarging people's choices and freedoms. The
approach is often seen as having been launched by the Human Development Report (HDR) of
the United Nations Development Programme (UNDP) but it is much broader than this series of
publications. The first HDR proposed a rather simple yet resonating vision for development, “to
create an enabling environment for people to enjoy long, healthy and creative lives" (UNDP,
1990: 9). This objective rings as true today as it did twenty years ago since human development
brings to the forefront of the debate concerns for agency, voice and empowerment and it "draws
attention to 'what makes life worthwhile': people” (Alkire and Deneulin, 2009: 25). This study
frames a review of information and communication technology for development (ICT4D) within
the human development and capabilities approach. Looking at the basic dimensions of human
development, which make up the core measurement of its achievements: health, education and a
income, and additionally at the dimensions of participation and empowerment, a survey of
research and evidence demonstrates that despite major inequalities across the world and
continued gaps on access and use of information and communication technologies (ICTs), these
tools and techniques can have positive impacts for human development.
The paper understands ICTs as tools or techniques that allow recording, storing, using,
diffusing and accessing electronic information (World Bank, 2002). This paper also accepts more
broadly that ICTs are “tools that facilitate communication and the processing and transmission of
information and the sharing of knowledge by electronic means” (UNDESA-GAID, 2009: 5). The
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paper understands dimensions of human development as categories of achievements and choices
that are essential for human life to flourish. As Alkire (2002: 186) notes, dimensions of human
development are “non-hierarchical, irreducible, incommensurable and hence basic kinds of
human ends” that are clear and valuable objectives for human progress that go beyond social or
cultural values. Like human rights for advocates of international law, dimensions of human
development are structured to represent valued outcomes that people have a reason to wish and
work for. The paper focuses on health, education, and income because these are both the most
commonly reported dimensions of human development and perhaps the most universally
accepted. Participation and empowerment are also included because they are increasingly
discussed in the development literature that seeks to push the frontiers of development thinking.
They are also of particular interest to the author. As Sen (1999) established, development is
fundamentally about freedom. This makes participation and empowerment two essential
components of contemporary theory and research about human development.
The key questions asked by the paper are whether or not ICTs have demonstrated positive
outcomes for these dimensions of human development and more broadly to the practice of its
approach. By doing so, the paper seeks to assess whether or not the use of ICTs is pertinent to
the human development of the poor, and if so, which are documented cases and outcomes that
can perhaps be replicated in differing development contexts. If these tools and techniques can be
shown to increase outcomes in health, education and income of people and if it can be
furthermore demonstrated that ICTs are positively increasing peoples’ participation and
empowerment within their communities and society, then we will be able to say that ICTs can be
good for human development. The challenge will be the measurement of the extent to which
these tools and techniques can deliver results when combined to approaches to development. As
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will be discussed, evidence surveyed is often anecdotal or illustrative and causalities are very
often impossible to establish. Despite these caveats, the paper will review the literature and
research conducted in these dimensions in order to establish a sense of the scope and potential
that ICTs have for human development. The paper also seeks to answer questions on the role of
government policy and investment in ICTs as keys to their success in development and whether
or not ICTs should be emphasised at all in poor countries. As with any approach to development,
there are potential downsides and these will be surveyed along with examples commonly seen as
success stories. All of these difficult assessments will be essential to the evolving field of ICT4D
since claims that ICTs divert development funds from more pressing concerns will be justified if
these technologies are not able to deliver added benefits for the poor. This point of is of immense
importance to developing countries where “there inevitably are trade-offs among the competing
claims of stakeholders for scarce resources for investment” (Mansell, 2009).
To achieve these objectives, the paper begins by introducing the reader to the concepts of
human development and the capabilities approach while demonstrating its linkages to the field of
information and communication technology for development (ICT4D) in order to consequently
explain how ICTs have the potential of being capability enhancers. A survey of statistical data on
the availability and use of ICTs across Human Development Index (HDI) groupings since 1990
is then presented to show progress on use of ICTs around the world but also to establish an
understanding of the obstacles that exist on the ground when including ICTs in the practice of
development. These reviews serve as the foundation to discuss the impacts of ICTs for the
human development dimensions of participation and empowerment followed by health,
education and income. Although no technology can be a panacea for development the reviews
contained in the paper show that these tools and techniques can be an integral part of human
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development but that their success is always tied to the particularities of each context and the
design and implementation of their use within development. The paper concludes with the
assertion that ICTs can enhance capabilities for human development when applied with
foresight, clear objectives, a firm understanding of the obstacles that exist in each context and
proper policies that establish an institutional framework that promote the use and benefits of
ICTs for the poor.

ICT4D and the Human Development and Capability Approach
Human development is an evolving framework benefiting from the intellectual contributions of
an extensive network of researchers around the world. The approach is born from the concerns of
development practitioners and continues to evolve with new development challenges.
Synthesising the various views on the approach, which are largely defined by Amartya Sen's
work and by the global HDRs, we can understand that the aim of human development is: "to
expand people’s freedoms – the worthwhile capabilities people value – and to empower people
to engage actively in development processes, on a shared planet… People are both the
beneficiaries and the agents of long term, equitable human development, both as individuals and
as groups." (Alkire 2010: 40). The essential components of this definition, which are of special
relevance to this paper, are the idea that human development is a process that is participative and
empowering. These core principles of the approach have served human development well as
evident by its reception around the world. The approach is commonly seen by its advocates as
today's most relevant approach to development and the embodiment of the United Nations’
founding principles (Jolly et al., 2009).
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In a rapidly changing world, where networked technology has not only become ubiquitous but
also necessary for the governing of states and the maintenance of our global economy (Castells,
2000), how can we understand the linkages between the human development and capabilities
approach and the impact that technologies can have on peoples’ lives? There has been a concern
within the development community as to the rapidly growing use of ICT and its relevance to
development since the early 1980s when the International Telecommunications Union (ITU)
undertook the first major research project on some of their linkages. The conclusions of this first
major study were that ICTs and the networks linking them needed to be strengthened across the
world in order to share the benefits that these technologies bring to “health and other social
services, administration and commerce, but also in stimulating economic growth and enhancing
the quality of life” (Maitland, 1984: 65). This field is now commonly known as information and
communication technology for development (ICT4D). Twenty years later, the World Summit on
the Information Society (WSIS) convened by the United Nations in 2003 and 2005 served to
solidify opinions amongst government and development practitioners on the potential impacts of
ICTs and their role in development (WSIS, 2005). Seen as able to deliver on both human
development concerns for participation and empowerment, as well being significant to the
Millennium Development Goals, ICTs are advocated to play an important role as enablers of
development (UN, 2000; Rezaian, 2006), On the ground, ICT4D is essentially a framework for
the application of tools and techniques to the practice of development. It is a multidisciplinary
field within the practice of development that has benefited tremendously from the research,
application and immense support from academia, the private sector and major development
agencies (Unwin, 2009d). It can be summarised as the use of ICTs to reach development
objectives but their potential impact lie in the uniqueness of these new tools, such as mobile
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phones and the World Wide Web, which have revolutionised the ease with which people are able
to exchange and share information across vast distances. Their potential for accumulation of
searchable knowledge and information are responsible for what many are now calling the advent
of the Information Age (Castells, 2000). Contrary to the physical objectives of ICTs, which are
fundamentally to overcome limitations of existing techniques of information storing and sharing,
ICT4D has a "profoundly moral agenda" that aims to empower people and communities by
answering the difficult questions of not only "what should be done" in the practice of
development but also "how we should do it" (Unwin, 2009a: 33).
Mahbub ul Haq, intellectual founder of the HDRs, wrote that achieving development and
promoting choices in peoples' lives does not only mean increased levels of health and security, it
also means increased access to information that leads to knowledge (Haq, 1995). Mchombu
(2004) explains that the human development and capability approach therefore wants to see ICTs
as tools to establish and increase access to information for marginalised groups within society, as
tools that promote autonomy and participation, as means to promote and protect local knowledge
and as vehicles that are complimentary to traditional channels of communication. Capabilities
are what Amartya Sen dubbed "doings and beings". Essentially, they are the skills, aptitudes,
endowments and potentials that individuals have to make choices in their lives, and in
consequence live the life of their choosing. Capabilities are bound by freedom and represent the
essence of a person's potential in life, what they can achieve under their current circumstances,
whether those limitations are inherent or imposed. As Sen (2009: 5) states, "Capability reflects a
person's freedom to choose between different ways of living." They are heavily influenced by the
context in which the person lives and the sum of their experiences and desires. Viewed in this
light, tools and technologies are an intricate part of the advancement of humanity since they can
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increase our capabilities by allowing us to do more with our life, or at the very least to do
different things with our life. In practice, their material possession matters much less than the
potential that they extend to our lives. For example, information that is shared through
technology such as ICTs can become capability enhancers, allowing people to make better
judgments by virtue of having access to knowledge that was once not available to them. Sen
considers this interplay between information and one's capabilities to be of immense importance.
He sees knowledge as a resource that can be acted upon. It is essential to human life since
"Informational limitation restricts or distorts consequential judgments" (Sen, 1984: 302).
Knowledge can be liberating (Freire, 2000), which complements well the view that development
is fundamentally about promoting human freedom, the freedom to choose how to use our
capabilities (Sen, 2009).
Practitioners of ICT4D understand that technology itself cannot contribute to human
development. What ultimately makes a difference in peoples' lives is the specific use of
technology and the extent to which they help communities and individuals reach their
development objectives. Ultimately, the concern is with the wider context. Problematic to this
aim is that the design and import of new technologies consequently replace older or established
ways of doing things. As Sen (2001) notes, policy makers and practitioners need to reflect on the
appropriateness of technologies being used in development since the choices made in this area
are in effect essential components of all development strategies. As new technologies displace
older ways of doing things, there will inevitably be tradeoffs and hidden costs that will rarely
figure amongst the analysis of ICT4D advocates. Looking at development from a
macroeconomic perspective, one might be hesitant to retool a business sector and transform its
business model to revolve around ICTs if it entails displacing a workforce that will no longer be
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qualified and therefore earning wages in an economy that may already suffer from high
unemployment rates and limited opportunities for those displaced workers. There is such a
concept as appropriate technology but there is unfortunately little consensus of its meaning on
the ground across the world, especially for the poor. Many studies show that ICTs and the
changes that accompany them are “demonstrably disruptive” for many people in developing
countries despite the wealth that they generate (Mansell, 2009: 8). However, these caveats should
not discourage us from exploring the impacts that ICTs can bring to development, they remind us
of the importance for proper planning and design of development strategies that reflect local
needs, conditions and capabilities.

ICT Indicators: Progress since 1990
Recent years have witnessed an incredible spread of mobile phone connectivity and use around
the world, especially in developing countries where land-lines are scarce (ITU, 2009b). There are
now more than 4 billion mobile phone subscriptions around the world with 75 per cent of them
in developing countries. Access to the Internet has also grown with more than 1.5 billion Internet
users around the world as of 2008 and nearly 60 per cent of them live in developing countries
(ITU, 2009c). Looking at average growth rates for ICTs we see very encouraging trends. Mobile
and fixed-line telephone subscribers have increased by an average of 909.9 per cent overall for
HDI ranked countries between 1990 and 2008, representing an average of 79.2 subscriptions per
100 inhabitants in 2008. The percentage of the world population now covered by mobile cellular
networks is above 82 per cent for the world and above 50 per cent for low HDI countries.
Internet users have grown by more than 137 per cent since 2002, representing an average of 23.7
per 100 inhabitants in 2008. Electrification rates are also impressive with 78 per cent of the
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world having access to electricity including 63.2 per cent of rural areas (IEA, 2008). Globally,
there is clear progress and promising potential for the use of ICTs in development.

Table 1: ICT Indicators by HDI classification
Indicator

Internet users per 100
inhabitants
Internet users, % growth
Mobile cellular
subscriptions per 100
inhabitants
Mobile cellular and
fixed-telephone
subscriptions per 100
inhabitants
Mobile and fixed-line
telephone subscribers, %
growth
Population covered by
mobile cellular network
(%)
Population covered by
mobile cellular network
% growth
Population without
electricity % of total
inhabitants

Year

Very
High
HDI

High
HDI

Medium
HDI

Low
HDI

World
average

2008
20022008

71.5

33.0

14.7

6.0

23.7

49.1

223.5

363.2

1677.9

137.0

2008

103.0

103.5

50.3

25.2

60.5

2008

151.7

129.2

64.2

26.1

79.2

19902008

259.2

1347.7

4814.4

12952.2

909.9

2007

99.2

95.7

81.8

50.7

82.4

20022007

3.5

18.4

135.9

72.8

52.9

2008

0.0

3.5

39.9

81.2

22.0

Source: IEA, 2008; ITU 2009c and World Bank 2010.

Developed countries on average have seen continuous growth in mobile and fixed-line
telephone subscriptions by a factor of 259.2 per cent between 1990 and 2008, representing 151.7
subscriptions by 100 inhabitants in 2008. This group also has near perfect mobile network
coverage across their territories. Internet users in this group have increased by 49.1 per cent since
9

2002, now reaching 71.5 users per 100 inhabitants. For the high HDI group, we see impressive
numbers with growth of 1347.7 per cent, or 129.2 subscriptions per 100 inhabitants in 2008 for
mobile and fixed-line telephones. Internet is lower in this group that saw growth by a factor
223.5 per cent since 2002, totalling 33 users per 100 inhabitants in 2008. For the medium HDI
countries, growth in mobile and fixed-line telephone subscriptions is at 4,814.4 per cent since
1990, representing in 2008 64.2 users per 100 inhabitants. The growth of Internet users drops
substantially as compared to mobile phones for this group and represents an increase of 363.2 per
cent since 2002, averaging 14.7 users per 100 inhabitants in 2008. As we can see, the numbers
quickly dwindle as we consider poorer countries and the contrast is starkest when looking at
those classified with low HDIs. For this group, mobile and fixed-line telephone subscriptions
have grown by a higher factor than in any other HDI group with 12,952.2 per cent since 1990.
This figure represents the important climb from a very low starting point, reaching in 2008 an
average of 26.1 subscriptions per 100 inhabitants. The rapid spread of mobile telephony is
responsible for this impressive increase in use of ICTs in the low HDI group but for Internet use,
the numbers are at the lowest scale for all ICT indicators. They have grown by 1677.9 per cent
since 2002, but represent an average of 6 users per 100 inhabitants. Electrification rates are also
at their lowest in this group with an average of 81.2 per cent of inhabitants without access to
electricity. They represent a total of 1.2 billion people of the 1.5 billion around the world who do
not have access to electricity (IEA, 2008).
As we can see from the ITU (2009c) data, mobile coverage is quite high all around the world
which will continue to promote its use and impact to development. Access to the Internet on the
other hand continues to be low especially in Africa, Latin America, the Caribbean and the
Middle East. There has been significant growth since 2002 as seen above and the upward trend is
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indicative of investments made in low and middle income countries. In 2007 alone, this group of
countries spent approximately 6 per cent of their GDPs, totalling nearly 800 billion USD on ICTs
(Heeks, 2009). Looking at data on electrification rates for all regions, there is another clear
divide that appears and has tremendous implications for human development. There are an
estimated 1.5 billion people worldwide who do not have access to electricity and 85 per cent of
them live in rural areas of developing countries (IEA, 2009). Unwin (2009e) remarks that it is
rather difficult to make use of ICTs for development where there is no power supply, as is the
case for many communities of sub-Saharan Africa where only 15 per cent of rural households
have access to electricity. An important development agenda for engineers is therefore the
development of "new, low-cost devices for local electricity generation; better ways to store, carry
and transmit electricity; and lower power consumption by ICT devices" (Heeks, 2009: 6).
As the use of ICTs continues to grow around the world, it is expected that the technologies
will become increasingly affordable for users. Looking at data from ITU (2009c), comparing
connection costs for business and residential fixed-line telephones and mobile cellular telephones
as a percentage of GDP per capita, we find confirmation of a predictable trend in all HDI
classifications; telephone services are becoming increasingly affordable relative to incomes.
Business telephone connection charges as a percentage of GDP per capita have gone down by
nearly 89 per cent around the world since 1990 and by more than 32 per cent for residential
fixed-lines. Mobile cellular connection charges have also been dramatically reduced by 75 per
cent around the world since 2002. Prices have dropped most significantly for the very-high HDI
group of countries, with connection charges averaging at 0.35, 0.24 and 0.07 per cent of GDP per
capita in 2008 for business, residential and mobile cellular telephones respectively. The low HDI
group in contrast pays on average above 9, 9 and 1 per cent of GDP per capita in 2008 for the
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same services. The high HDI and medium HDI groups have average costs closer to the very-high
HDI group with the exception of residential fixed-lines for medium HDI countries which
averages at above 8 per cent of GDP per capita in 2008. Linking these prices to the level of
competition within national telecommunications market we can further see that on average,
countries that have monopolies on 5 or more dimensions of ICT service delivery are paying 23
per cent more overall for equivalent services. In very-high HDI countries, monopolies on ICTs
represent a 14 per cent increase of average prices for all 3 categories of services. In high HDI
countries, the increase is more than 21 per cent. Contrary to all other groups, in medium HDI
countries, monopolies seem to bring down the average connection costs of services. As a group
these countries pay only slightly above 80 per cent of the average charges of other countries
within the group. The countries that bear the largest burden are again those with low HDIs. In
this group, monopolies on telephone services are more than doubling connection charges as
compared to other countries within the group.

Table 2: Changes in connection charges of telephone services

HDI
classification

2007
Very high all
Very high with
monopoly
High all
High with
monopoly
Medium all
Medium with
monopoly

Business
telephone
connection
charge as % of
GDP per capita

Mobile cellular
connection
charge as % of
GDP per capita

Total
dimensions
with
monopolies
on ICT
services
2008
2008
0.2
5.3

Residential
telephone
connection
charge as % of
GDP per capita

1990
0.8

2008
0.3

2002
0.1

2008
0.1

1990
4.5

0.8

0.2

0.1

0.1

0.6

0.3

5.3

7.4

0.7

0.5

0.1

1.9

0.5

6.4

3.3

0.3

0.6

0.2

4.4

0.6

8.5

34.0

2.1

1.3

0.5

6.8

8.4

5.1

4.9

2.5

1.4

0.4

11.0

3.0

8.1
12

Low all
Low with
monopoly
World

18.3

9.7

5.1

1.2

16.4

9.8

4.7

19.7

29.9

6.7

2.8

11.5

11.0

7.3

16.6

1.9

1.6

0.4

6.5

4.4

5.3

Source: Adapted from ITU 2009c.
Research conducted in 30 developing countries demonstrates that an effective regulatory
authority coupled with privatisation can increase ICT diffusion and service access but regulation
must be put into place early to assure that foreign private interests are not favoured above those
of the local population (Wallsten, 2001). Another survey of 177 countries further shows that
aggressive reform and the introduction of competition in the telecommunications sector has a
direct impact on the successful diffusion of ICTs (Li and Xu, 2004). Seeing the above numbers
shines additional light into this issue which will be discussed further below.
Ultimately, before ICT4D can take off at the individual or even at the household level in the
developing world, especially in countries with a low HDI value, policy makers will need to
address the gaps on access to electricity and the lack of regulation on costs of ICT services and
not only increasing incomes of the poor. These are fundamental dimensions that have severe
impacts on ICT use in most developing countries. Furthermore, as these technologies continue to
spread, another important dimension to consider is the environmental impact from the
production, use and disposal of ICTs (ITU, 2009a). It is estimated that ICTs as a whole have
contributed 2 per cent of all CO2 emissions between 2002 and 2007 and will reach 3 per cent by
2020 (POST, 2008). The disposal of ICTs as waste, of which an important part is hazardous and
toxic materials, is another important issue since millions of metric tons of ICTs are improperly
disposed as garbage every year (UNEP, 2009). It is therefore vital that the environmental impacts
of ICTs figure as part of national telecommunication strategies to ensure their environmental
sustainability and limit their contribution to environmental degradation and climate change. As
13

statistics on ICT use continue to climb around the world, ensuring the environmental
sustainability of the technologies will be an increasingly important challenge.
Statistically speaking, there is still much that needs to be done in terms of investments in
infrastructure and accessibility for ICTs to reach near universal access. Looking at the trends
outlined above, we see great inequality and disparity between HDI groups. When reviewing the
data supplied by ITU (2009c) we also see great inequalities between regions. Based on the
review of the characteristics of the digital divide in the earlier section, we can infer that the same
is true within countries. What is encouraging though is the speed at which developing countries
are closing the gap with the developed world, especially in terms of access to mobile phones.
With the convergence of voice and data through increasingly advanced mobile handsets, it is
easy to imagine that access to the Internet will see important growth in this group and perhaps
significantly so in the next 5 to 10 years. Encouragingly, table 1 demonstrates that there has been
convergence in access to ICTs since 1990 between developed and developing countries and that
this convergence has been most dramatic in the past five years thanks to the incredible spread of
mobile phones, which make up the largest user base of ICTs surveyed and are the focus of an
increasing amount of research on the potential benefits of ICTs for development. Because of
their low costs and high penetration rates in most developing countries, mobile phones are
according to many academics an ICT that may have tremendous potentials for improving the
lives of the poor (Ling and Donner, 2009). There is evidently much progress that is still required
in developing countries to achieve the levels of access and use of ICTs in developed countries,
and few may actually catch up to this group that has been at the forefront of technological
production and use since the beginning of ICTs. Given the data presented above, and if current
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trends maintain themselves, we can nevertheless be optimistic that the gap will continue to
shrink.

ICT, Empowerment and Participation
Empowerment can be defined as a process of "enhancing an individual's or group's capacity to
make effective choices and translate these choices into desired actions and outcomes" (Alsop and
Heinsohn, 2005: 5). Together with participation, which entails having the opportunity to be
involved in decision making processes, empowerment is an important dimension of human
development. Access to ICTs can have tremendous impacts on peoples' sense of empowerment
and ability to be active participants in their societies at both social and political levels (Brown et
al., 2001; Kleine, 2009). Norris (2001) is a firm advocate that ICTs can enhance the
empowerment of civil society by augmenting their capacity to work as organised networks both
within and beyond borders. For example, the Internet can increase opportunities for political
activism through online networks that can compliment physical networks. She understands the
digital divide in three ways: the global divide, the social divide and the democratic divide. Each
of these dimensions can both permit and limit the potential for empowerment. They have
positive and negative implications on the choices and freedoms available to users based on
individual, cultural, social and political realities (such as gender, ethnicity, age, income and
liberty). When these barriers are overcome, ICTs can greatly enhance civil society's ability to
promote change by creating channels of communication that facilitate collaboration on common
goals. In a sense, these tools can be significant amplifiers of voices for change (Cammaerts and
Van Audenhove, 2003). In particular, ICTs are most effective when they are seen as means of
engagement and enhancers of participation, which are crucial for human development because,

15

"Any development programme that regards people as mere recipients, rather than as the actual
creators of change and progress, usually fails" (Fraser and Villet, 1994: un-paginated).
By making content available online and creating avenues for engagement, governments can
also positively influence the adoption of ICTs by being active users themselves (Borge, 2006).
By creating linkages to governmental processes, ICTs can contribute to increasing the
transparency of governmental processes and contributes to the empowerment of citizens and civil
society by promoting their participation in policy debates. By investing in the creation of a
proper environment with incentives and means for use, governments can positively impact the
likelihood of the use of ICTs. The Internet in particular can be an effective platform for
increasing participation and, for example, the transparency of governmental processes and
budget allocations by allowing the creation of websites that feature such information. Infonet,
created by the Social Development Network of East Africa, and FarmSubsidy.org, a non-profit
project in Sweden, are built on the principle of freedom of information (TTC, 2009). The former
posts government funding allocations for development projects and the latter government
subsidies to farming sectors. These websites both allow the distribution of data via the Internet,
and in Africa through mobile phones, and have created spaces where people can post questions
and comments online. These portals quickly became vehicles to scrutinise the governments’
support and funding for projects and enterprises in their communities. The East African initiative
has allowed users to review the use of funds for more than 36,000 projects in the region thereby
empowering them to exercise pressure on their respective governments so that spending reflects
local priorities and benefit local communities (ibid). Making important administrative
information freely accessible online, as does the Office of Management and Budget (OMB) of
the United States Government, is another example of ways by which ICTs can increase the
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transparency of a country’s administration. Their public access website allows users to review
annual budgets going back to 1996 along with important policy documents and data for
legislative, executive and judiciary branches of government (OMB, 2010). As Guida and Crow
(2009: 301) observe, “the relationship between e-government and ICT4D is reciprocal; the
investment in technology and skills necessary to make e-government relevant also builds the
foundation for a networked world, and e-government services themselves can be a draw to entice
citizens to participate on the internet.” Applying the human development and capabilities
approach in this way can be effective in "forcing policy makers to face the complex challenges
of equity of access with respect to vital resources and capabilities, the sustainability of resources
and institutions, the acquisition and distribution of knowledge for human empowerment and
people's participation" (Hamelink, 1999: 35).
The use of community radio is a common example of the positive uses of ICTs for
development and community empowerment. Jewel (2006) demonstrates that the use of
community radio in Bangladesh strengthens local democratic processes by putting the tools and
the responsibility for content creation in the hands of the community. The technology was used
to promote political participation through the sharing of information and discussion of issues that
have an impact on peoples' lives. Community radio was not only seen as a tool for empowerment
and participation but also an effective means to promote local culture and values. An advantage
of radio over other forms of ICTs is its general pervasiveness across the world and relatively low
cost of ownership. In making community radio a development priority, CIMA (2007: 9) states
that, "The potential of community radio to bring about social change is not a matter of mere
observation but… an empirically proven fact". The other side of the coin is that ICTs, such as
radio, can also be used to curtail freedom and be made into tools of oppression and violence. The
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known cases of radio transmission and calls to genocide in Rwanda in 1994 are grim reminders
that technologies themselves do not guarantee any prescribed outcome or contribution to
development. In this case, radio served to fuel hatred and was a tool to mobilise mobs to commit
genocide (Des Forges, 1999). As this sombre example reminds us, technology may be used and
“serve to tyrannize publics as well as to liberate them” (Rosenau and Johnson, 2002: 55).
As tools for dissent and mobilization, ICTs can facilitate the distribution of alternative voices
and information, which can be threatening to authorities. Analyzing Usenet groups and chatrooms, Hill and Hughes (1998) have discovered that political opinions formed the most
substantial part of online exchanges in states that were commonly considered repressive. Many
governments have realized these powerful facets of ICTs and therefore attempt to render
traceable the identity of Internet users. The debates on child pornography and terrorism
constantly resurface as legitimate concerns and reasons for eliminating anonymity online yet
many advocates of online freedom fear that these causes are but scapegoats of something greater
and ultimately represent a push for politically geared censorship (Slevin, 2000). The policies of
Burma, China, Cuba, Egypt, Iran, North Korea, Saudi Arabia, Syria, Tunisia, Turkmenistan,
Uzbekistan and Vietnam make them the most repressive states for Internet use in the world today
(RSF, 2009). The ECHELON system, managed by the United States, the United Kingdom,
Canada, Australia and New Zealand, also comes to mind for those who are familiar with global
digital monitoring and surveillance systems 1. Issues of censorship and monitoring are
fundamental to the use of ICTs (Jordan, 1999), and a state wanting to control the use of these
technologies has many options from the physical control of equipment and services to the
blocking of online networks (Castells, 2001). Liberty, or the lack of it, has repeatedly been an
1

An introduction to ECHELON is available at:
http://en.wikipedia.org/wiki/Echelon_(signals_intelligence).
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obstacle to the accessibility of information in societies that are undemocratic or repressive. News
media censorship and control of the Internet are two facets of the same coin in the Information
Age, and are both intricately interwoven. Kedzie and Aragon (2002) caricature the adoption of
ICT in repressive states as “the dictator’s dilemma” because these tools can both be gateways to
wealth and influence while also being potential channels of dissent and civil mobilization.
Several Asian states are at the forefront of technological advancements in the control of ICTs
and recurrently surface when discussing online censorship. These states regulate and limit access
to the tools themselves, the Internet and a slew of websites that host content deemed illegal.
Licenses, fines, and imprisonment serve to reinforce state systems that seek to control and censor
civil society’s use of the Internet. This has been the case in Singapore, a country known for its
successful economic development policies but otherwise an author of repressive Internet
legislation. Although set on maintaining their image as a technological leader and the
‘information hub’ of the Asia-Pacific region, there have been within the state strong
commitments to control the reigns of political opinion (Rodan, 1998). The banning of satellite
television, the control of foreign press and the control of Internet Service Providers (ISPs) are all
strategies that strongly undermine the civic potential of ICTs in the country. Singapore’s case
demonstrates the ease with which governments may monitor and investigate online activity. In
this country, the use of ICTs for political activism has been marred by fear and suspicion because
the government, acting as both owner and regulator, has either directly or indirectly controlled all
ISPs within the country. This consolidated approach to managing technology has permitted the
government to monitor users to the extent that websites discussing religion or politics have had
to be officially registered in order to be legal. Additionally, privately owned ISPs have been
liable for content deemed subversive that is hosted on their servers or posted through their
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services. Similarly, publishers of online media were obliged to assist the government in its
investigations of dissent by making public all their records of use and content creation. The
Newspaper and Printing Press Act, applicable online, was created to impose as much self-control
and self-censorship as possible through a system of licences and penalties. The success of this
model was acclaimed in 1996 by all members of ASEAN, except the Philippines, as the best
means to control the Internet and was a foreseeable action to be implemented by members of the
association. The model was clearly replicated in Burma where mandatory licenses for ownership
of many ICTs, including fax machines and modems, are given only to those who are trusted by
the government; unlicensed users are imprisoned when discovered (Dudley, 2003). This context
renders public access Internet, such as cyber-cafés, virtually inexistent but as was discovered,
clandestine uses of such ICTs, despite the risks involved, are observable in the country (ibid).
ICTs have despite these obstacles become central for the country’s international solidarity
movement who struggle to establishing communication links with activists within the borders of
the country. These links are vital given that, as Reporteurs Sans Frontières (2006) report, many
foreign media are simply illegal in Burma and along with human rights advocacy are repeatedly
labelled foreign interference into domestic affairs. Nevertheless, local bloggers continue to find
new and innovative ways of circumventing censorship and control of the Internet and are able to
post comments, upload videos created from mobile phones and small video cameras and spread
information of the ongoing political repression in their country (TTC, 2009).
China today demonstrates perhaps the most advanced forms of control and censorship of
ICTs. With climbing amounts of arrests and imprisonment of Chinese journalists, on charges of
espionage and threats to national security, China positions itself as a firm obstacle to online
freedom of expression (RSF, 2006). Google’s acceptance to include in their Chinese version of
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the popular search engine automatic blocks and censorship of keywords and sites determined to
be subversive by Chinese authorities was a clear indication to the world that the country was not
ready to open itself to increased transparency. 2 Yahoo!’s collaboration with Chinese officials,
resulting in the arrest and imprisonment of a local journalist on charges of dissent because of a
critical blog posting is another sombre example of the Chinese ability to restrain freedom of
expression (RSF, 2005). As Chase and Mulvenon (2002) suggest, the advent of the Internet in
China has drastically altered the power structures and capabilities of both the government and
civil society. Civil society’s new found technological ability to exchange ideas and information
has triggered governmental ‘counter-measures’ to seek out and punish activists. Despite the
threat of imprisonment, local Chinese activists are continuing to compile email lists, authoring
websites, finding ways to circumvent barred access to websites of organizations such as Human
Rights Watch, the British Broadcasting Corporation (BBC), Amnesty International, and
countless more, and adapting peer-to-peer networking software for the sharing of political
documents. This is truly “Internet guerrilla warfare” against silence, propaganda, and control of
citizens’ voices (ibid: 31).
Despite such obstacles, the potential of ICTs to empower social movements, promote
participation and assist in the mobilization of people as agents of change was made evident
countless times around the world, the most recent example being in Iran following the elections
of 2009. As a response to the outcome of the vote, masses of demonstrators defiantly took to the
streets in protest. The government proceeded to crack-down on all means of communication,

2

Censoring all content deemed subversive by the Chinese government, ‘google.cn’ was launched
in 2006. A spokesperson at Google was quoted defending the decision by saying that, "While
removing search results is inconsistent with Google's mission, providing no information… is
more inconsistent with our mission" (BBC, 2006). Continued controversy and rising tensions
about censorship in China led to the closure of the site in 2010 (New York Times, 2010).
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including the press, in order to limit the spread of opinions that openly criticized the government.
During these violently repressed demonstrations, Twitter users with mobile phones were able to
keep a window open into the events of Tehran despite the government’s efforts to the contrary
(Poniewozik, 2009). International news outlets consequently found on the Internet a collection of
live feeds of the events on the streets. The result was live broadcasting around the world of
repression and shooting of unarmed civilians. These images shocked the world and their
repercussions are still being felt in the press since they have severely affected the image of the
political leadership in Iran. Similar events unfolded in Ethiopia in 2005 after another deeply
contested election. Despite laws defending press freedoms, freedom of assembly and freedom of
expression, student groups, political opposition parties and several media outlets became targets
of a massive crack-down on political opposition to the re-election of the government. With
protests on the rise across the country and reports of arbitrary arrests and detentions, text
messaging capabilities on mobile phones within the country were suddenly disabled by the
telecommunications service provider who has a monopoly over the service (USDS, 2006). This
decision was surely made to limit civil society's capabilities to organise and exhort pressure on
the government. Such examples are not limited to developing countries, as was demonstrated by
the Independent Media Collective, commonly known for its website domain Indymedia.org.
They have experienced firsthand the extent to which democratic governments are ready to
dismantle and even attack independent news outlets when they consider the censorship of
information a political necessity. This was the case in Seattle (United States), Québec (Canada),
and Genoa (Italy) during massive anti-globalization protests occurring between 1999 and 2001.
Police raided the sites of online broadcasting, seized computer equipment, and arrested civilians
for their roles in disseminating first person accounts of the protests and the police repression that
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ensued (Kidd, 2003). It is therefore important to consider the safety of users in using ICTs for
political mobilisation and information dissemination, especially when they are located in
undemocratic societies where state violence, repression and censorship are common. Amnesty
International concurs that in their work, ICTs are powerful tools. It is the distributive capacity of
email and the Internet that can enable the ‘deterritorialization’ of activism by facilitating,
coordinating, disseminating, and mobilizing efforts at social change across the world (Lebert,
2003).
Although the examples cited above all seem to have ended with little or no resolve due to
repressive measures by governments, ICTs can become means to enhance the capabilities of
individuals and communities to make choices and become active agents of participation into the
political processes that govern their lives. The latter was proven to be possible in Timor-Leste
prior to its independence from Indonesia. In this particularly violent period of the nation’s
history, all channels of communication were monitored and controlled by Suharto’s military. In
order to circumvent this barrier, computers were smuggled into the territory and installed under
floor boards to avoid their detection 3. In tandem with supporters overseas, local human rights
and sovereignty activists clandestinely collected stories of human rights abuses and tactical
information on the military’s presence in the territory. This information was channelled to one
location in particular where use of Pretty Good Privacy (PGP) encryption masked the contents of
the information being funnelled out of the territory through communication channels created
with ICTs. The individuals involved in these networks all served to “sway international public
opinion” in favour of Timor-Leste (Budiardjo, 2004: 70). This use of ICTs was not unique to
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Unreferenced research from Timor-Leste throughout this paper was gathered by the author
during field research conducted in the country between January and April 2006.
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Timor-Leste during the final years of Suharto’s reign. Across Indonesia, the Internet became a
parallel form of public media that escaped the censorship of the press and facilitated the
distribution of dissent and opposition to the policies of the aging dictator (Hill and Sen, 2005).
As this case demonstrates, the ability to connect people, a strategy that proved vital to organizing
major simultaneous demonstrations across the country, ICTs can facilitate the distribution of
content that can tip the scales of power. Printed copies handed out, faxed, posted in public places
and even sold alongside official press publications all serve as testimony to the resourcefulness
of individuals in the attempt to overcome the limits of censorship and the digital divide. With its
proven efficacy in bypassing media censorship in the months leading up to Reformasi (the
reform), the Internet can be an effective technology when both criticizing an oppressive regime
as well as seeking support and solidarity against it (Lim, 2005). One of the strengths of the
Internet in this example has evidently been its ability to expose the propaganda published by
government controlled press agencies in Indonesia therefore stimulating public debates within
the country and abroad (Hill and Sen, 2005).
Solidarity networks have existed prior to the advent of ICTs but it is fascinating how, from
the onset, these technologies have become tools for resistance and alternative communications
around the world. Another well-known and documented example is that of the Zapatistas in
Chiapas, Mexico, who in 1994 started making use of the Internet to engage directly with press
agencies around the world to win support for their cause. Equipped with a laptop computer and a
modem, the movement opened a line of communication between their isolated group in rural
Chiapas and networks of supporters and the press, who were all interested in covering the
quickly escalating conflict and stand-off between this indigenous group and the Mexican
government (Froehling, 1997; Morello, 2007). As Froehling (1997: 291) writes, "The Internet
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rapidly became an important tool for disseminating information and organizing support on an
international level, and it provided a forum in which events were watched by a variety of civil
organizations, thereby limiting the possible range of actions for a government concerned about
its international image." Their successful use of ICTs enabled them to circumvent the Mexican
government's official message and perspective on the conflict thereby significantly increasing
their negotiating power and becoming an important political entity in the country (Morello,
2007). More contemporary uses of the internet by civil society include the reporting of human
rights violations by activists on the ground through blog style websites. In these examples, local
civil society organisations are making use of the World Wide Web to publish human rights
information that is rarely discussed in the press and in the broader society. In Egypt for example,
a country termed an enemy of press and Internet freedoms (RSF, 2009), a website was created by
a local journalist to document instances of police brutality. In an attempt to bring accountability
to the police department, videos and photos are posted along side testimonials in order to
mobilise support for individuals who at times can be wrongly accused of crimes they did not
commit and to end violence and corruption in the ranks of the police department. As TTC (2009)
reports, this portal has been successful in the liberation of at least one wrongly convicted person
and has brought attention to the issue of police brutality in the country. The authors also
document examples of blogging against injustice in Belarus, Burma, the Democratic Republic of
Congo, India, Lebanon, Madagascar, Morocco, South Africa, Sweden, Tunisia and Zimbabwe.
Having reviewed government attempts to thwart expression and mobilization it is important
to remember that these political outcomes of ICTs are not the only dimensions of empowerment
and participation that are observable in the field. For example, mobile phones are proven to be
effective tools that can help people deal with shocks by allowing them to mobilise resources
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within their family networks and facilitate the reception of remittances from contacts both at
home and abroad (Hamel, 2009). They can also help nourish social and cultural bonds over long
distances and across borders, helping people preserve their sense of identity despite migration
(ibid). These are arguably examples of human security but ICTs also allow new forms of
personal insecurity as was documented in Kenya where women users of ICTs are often victims
of harassment and violence due to the vulnerability of online information. While online spaces
can allow people to express themselves in privacy and with anonymity, they can also be usurped
for criminal ends such as stalking and physical abuse, as in these reported cases of violence
against women (Munyua et al., 2010).
Successful use of ICTs to enhance human development, empower and involve the
participation of stakeholders is in most cases characterised by the ability to have a direct and
positive impact on the problems and obstacles that exist in peoples’ lives (Day and Greenwood,
2009). Engaging the local community is a critical factor in meeting these objectives. The use of
ICTs in development therefore needs to be conceptualised from the ground-up since top-down
approaches have failed many times simply because they did not meet user’s needs and they did
not take into account the particular context in which they operate (Robinson, 2006). As
demonstrated above, understanding the needs for the personal security of users is of immense
importance in some contexts. Involving stakeholders into the decision making and design
processes are therefore important contributions that increase the likelihood of success of ICTs in
development since successful ICT4D assesses the capabilities and goals of stakeholders in order
to design systems that are valuable to them.
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ICT and Health
The modern notion of health is intimately tied to technology (WHO, 2004). From the clinical
understanding of illness, its successful diagnosis or the practice of medicine itself, technology
has become omnipresent in the field. In the practice of development, the intersection of ICTs and
health is commonly called e-health. It is essentially the use of ICTs in medicine for knowledge
management and service delivery, a combination which can essentially improve the delivery of
medical services and can by consequence improve health outcomes (UNDESA-GAID, 2009).
The World Health Organization (WHO, 2007) determines that there are five essential
components to e-health: structural enhancement in the delivery of health services, engagement
with stakeholders and the private sector in improving the availability and appropriateness of
technologies, learning how to use the tools, creation of standardised norms and practices, and
evaluation and monitoring of the application and impact of ICTs to health. E-health is essentially
a collaborative model that functions as a network of experts and resources that are able to be
mobilised at a distance and beyond borders. The use of ICTs in medicine has been common in
developed countries for several decades now. The impact of ICTs to the practice of medicine and
the management of health services cannot be overstated. A study of “Enhanced 911” services in
the United States, meaning an emergency response system that includes database driven
applications such as automatic address identification and information management, greatly
“enhances the timeliness of emergency response” and “reduces mortality and hospital costs”
when they are coupled to broad organizational reforms and strategic resource allocation (Athey
and Stern, 2002). Although many would point out obvious obstacles to such systems in
developing countries, such as the lack of standardised street addresses, the creation of digital
records, databases for tracking the spread of disease, online resources on treatment and diagnosis
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of illness, management tools, support for clinical care, publishing of research findings and alerts,
collaborative approaches to dealing with pandemics, and recent advances in telemedicine make
ICTs an essential part of the practice of medicine today in all corners of the world (Yunkap
Kwankam et al., 2009). Surveillance and information gathering systems that allow the recording
and analysis of data on spreadable diseases is an example of ICTs in this field and is essential in
managing the safety of populations (Bellows et al., 2006). Accessibility of research findings and
publications, especially access to medical journals, is an important dimension of the role of ICTs
in healthcare. There is already a large body of medical knowledge that exists in the world and is
accessible on the World Wide Web through electronic subscriptions and medical associations.
Extending access to these resources can become an effective dimension of aid in the
development of medical practice in developing countries (Wresch, 2009). With the recent advent
of the Internet, techniques and information that were once the domain of national and even local
networks of health practitioners now have the potential to be shared across much larger
geographies. The key is the establishment of shared standards that allow for the posting and
sharing of medical information by multiple users in diverse contexts. Once these are put in place
and agreed upon by stakeholders, the potential of e-health can greatly impact the practice of
medicine, especially in remote areas (ibid).
E-health systems exist in various degrees of complexity and address myriad needs and
objectives. Many are already familiar with health help lines, where medical advice is readily
available and only phone calls away. More complex systems, such as the Heartbeat Jordan
programme and an equivalent initiative in Ethiopia, allow medical experts to give advice to
doctors in remote areas where either no specialist is present or travel by the patient to visit a
specialist is impossible. In Jordan, the use of ICTs for remote diagnostic of patients gradually
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resulted in reductions on the need to mobilize resources in order to bring patients and doctors
together. Some impressive outcomes include the reduction of unnecessary visits to the limited
heart specialists of the country by a factor of 50 per cent, representing cumulative savings of
millions of US dollars for the health system of Jordan. Similar outcomes have been reported by
the South African Department of Health which has also established remote diagnostic services in
order to maximise access to medical specialists, with a particular focus being placed in remote
areas. Other outcomes include decrease of medical errors as a result of increased access to
information and expertise. "Telehealth, electronic health records, computer-assisted prescription
systems, accessing clinical databases and other aspects of e-health are transforming health today
and hold even greater promise for the future" (Yunkap Kwankam et al., 2009: 254). As the
technologies continue to evolve and their use becomes more ubiquitous, the field of medicine
will see further increases in its capabilities through enhanced "remote consultation, coordination,
and diagnosis" (Bellows et al., 2006: 247).
What is inevitably at play in the use of ICTs for health is essentially the creation of shared
knowledge management systems that are accompanied by infrastructure and access to
equipment. Essential to their success is also the need for stakeholder participation in the design
and implementation of development solutions. Consensus has been established that this is true of
all ICT driven initiatives, in all fields of intervention. For example, the successful
implementation of an e-health project in Peru by the Hispano-American Health Link engaged
health practitioners from the very beginning of the project. Surveys were used to determine the
needs of users as a precursor to designing the system, as opposed to building a tool and expecting
the users' needs to adapt to it. The outcome was the establishment of an information sharing and
training network that mainly functions via email to send training materials and health alerts on
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topics of immediate relevance to health practitioners in the field. The project makes use of solar
power and sends it signal using radio waves to overcome geographical obstacles and lack of
infrastructure within the communities where they are active (Martinez et al., 2002). The creation
of the Baobab system of electronic records in Malawi, which has effectively cut down waiting
and registration times related to a range of administrative processes, is another simple example
of how ICTs can assist health practitioners better manage their time and resources making the
health delivery system of the country increasingly efficient over time (UNDESA-GAID, 2009).
An immense gap inevitably exists between the implementation of such systems in developed
countries and their counterparts in the developing world. A common position is that although
ICTs can significantly increase the reach and resources of medical practitioners in developing
countries, policymakers must take into account urgent medical needs. ICTs need to be designed
and implemented as to complement urgent local needs and not compete against them. Each
developing country is battling against a unique set of health problems. Although there are some
regional similarities, resources and infrastructure are highly differentiated across the globe. It is
therefore important that any technological intervention into the practice of medicine and
healthcare delivery do not impede upon the potential for health practitioners to tackle immediate
needs. As Rodríguez and Wilson (2000) observe, there can be negative associations, or tradeoffs,
between technology and public spending and this has been observed in the context of health care
spending between the years 1994-96. A balance needs to be struck between the long term
potential of financial savings that are possible from incorporating ICTs into healthcare systems
and immediate needs to meet demands. In tackling these concerns, Yunkap Kwankam et al.
(2009) identify a series of obstacles that need to be remedied to enhance the benefits of e-health.
These can be summarised as: organisational structures, legal and ethical policies and evidence-
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based decision-making. There needs to be a clear indication that the field is ready to support and
utilize technology in a way that will positively contribute to the delivery of healthcare and
enhance health outcomes of the country. As the authors note,
"Despite the great potential of e-health, many countries, especially in the developing
world, are unable to derive benefit from it because they lack the capacity systematically to
evaluate developments in ICT and make informed decisions about potential applications,
country readiness for their adoption and adaptation to country-specific needs,
circumstances and resources" (ibid: 277).
This observation also applies to the design of electronic health systems. Research on the
development of electronic health information systems in India illustrates the need to consider the
expected results of creating new systems. It is not enough to define the form that data must have
when it is entered into a system; stakeholders need to be clear on the desired outcomes of
electronic health systems and the means to make the data actionable so that the richness of
information that is accumulated can be used by health practitioners in the field (Ranjini and
Sahay, 2006).
Considering the importance of access, sharing and distribution of information in healthcare
and the practice of medicine, such obstacles as those noted above desperately need to be
overcome in the developing world. Bellows et al. (2006:236) advocate this necessity based on
the idea that "the intersection of ICT into health may be one of the greatest means to positively
enhance development." The important element to this success is that the use of ICTs always be
combined to broader efforts at reform of health care delivery and strategies to increase outcomes
in this dimension of human development (UNDESA-GAID, 2009). A recurrent observation in
the literature is the important realisation that ICTs alone cannot change peoples’ lives, they need
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to be part of broader strategies that are tailored or reformed to make the most use of them in
order to reap their potential benefits. In making ICTs part of broader efforts to impact the health
outcomes of people in development, it is advocated that governments must play a major role.
Able to mobilise “political capital, financial resources and organizational capacities”, ICTs are
most effective in the health dimension of human development when fully incorporated in
national health plans and strategies (ibid: 9). Partnerships with the private sector are again
essential to these aims in order to reduce the costs associated with the use of these tools. Given
the limited resources of governments in developing countries in combating poverty and
delivering quality health services to the poor and the review of existing strategies and outcomes
in many developing countries, the overall priority of policy makers must rest in assuring that any
decision and consequential investment in e-health be accompanied with sufficient financing,
proper organizational reforms and development strategies that will deliver not only short-term
results but long terms gains in health outcomes for the poor (ibid). An interesting analysis that
sought to assess if the mere presence of ICTs and their use could have spill over effects to
peoples’ health measured the presence of ICT infrastructure in 70 developing countries over the
period 1960-2004 and found a positive correlation between the presence of information and
communication networks and malaria survival rates even after controlling for wealth and other
economic indicators, which would distort the analysis due to the fact that “more telephones and
TV sets are associated with people who earn more money, live in urban areas and have better
track record of immunization” (Monzumber and Marathe, 2007: 4). Health outcomes are
important measures of development and research shows that ICTs have the potential of
positively contributing to them when they are part of well planned nationally tailored
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interventions. Information can save lives and ICTs are designed specifically to facilitate the
sharing and retrieval of knowledge that in the case of health and medicine can mean life or death.

ICT and Education
The benefits of online information are a source of great optimism and offer immense potentials
for ICTs to fill a large learning resource gap in the developing world. This is a primary reason
for many in the field of education to advocate that the biggest role of ICTs in education is their
use as means to enhance learning (Selinger, 2009). Interestingly, the creation of new learning
materials coupled with a push for increased technology in the classroom is not new. Angrist and
Levy (2002) note that as far back as the 1920s, motion pictures were seen as a major
improvement to pedagogical materials in the United States. In the 1950s, “teaching machines”
were imagined that “would make learning dramatically more efficient” and allow the emergence
of an education system that would increasingly be home-based (ibid: 735). We now have such
devices through the combination of home computers, online courses and distance education
which allow students who have access to such technologies to be enrolled in school programmes
that are perhaps on the other side of the globe and otherwise unavailable to them in their
community or even in their country. No one would argue against the potential added benefits that
distance education can bring to the learning opportunities of people around the world but what
about the presence of ICTs within classrooms? Many researchers are still rather sceptical about
the benefits of ICTs for education because of the often lacking measure of their impacts to both
the quality of education and its outcomes, i.e. the skills and knowledge imparted onto students.
Cuban (2001) conducted research in the schools in communities around Silicon Valley and
Stanford University in the United States and discovered that despite this region’s and
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university’s reputations for being breading grounds for technologists, he found no evidence that
the presence of ICTs was positively contributing to student learning. In their review of
government initiatives to bring ICTs into classrooms of the United States, Angrist and Levy
(2002) also conclude that massive investments did not translate to increases in knowledge and
skills for the students. They report similar findings from Israel where the equipment and related
costs of ICTs could have financed the salaries of up to four additional teachers per school.
Enlarging the area of study beyond the classroom, Fuchs and Wößmann (2004) analysed the
relationships between learning, computers and the Internet both at home and at school and
actually uncovered negative impacts in students that made above average use of the technologies
outside of the learning environment and disappointingly, they also reported insignificant learning
impacts from ICTs in schools. The outcomes of these studies disprove the assumption that ICTs
can lead to better education and forces researchers to ask what can be most effective, more
teachers or more computers. Of course the question is obsolete if the objective is to teach
students about IT but if the aim is to enhance learning more broadly then the strategy may be
deeply flawed, especially in developing countries were resources are scarce. As infoDev (2005)
notes, “It is generally believed that ICTs can empower teachers and learners, promote change
and foster the development of ‘21st century skills, but data to support these beliefs are still
limited”.
On the other hand, ICTs are also believed to be able to contribute to the enhancement of
learning in the world since these tools can play a role in reforming education systems, increasing
access to pedagogical resources, improving the management of education and enhancing
pedagogical techniques (World Bank, 2002; infoDev, 2005). There is clearly a deep
contradiction within the literature which demonstrates the many challenges of evidence-based
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policy making for development. Outside of actual IT curriculum, where learning about
technological tools may be important for the completion of courses and the preparation for a
career in the field of IT, ICTs in education are generally agreed to be best used as tools to
illustrate information, to present information in new ways and to improve access to information
(Selinger, 2009). ICTs are seen as especially well suited means to distribute and access learning
resources which in turn have great potential for impact in rural areas where resources such as
books and libraries are scarce and ICT infrastructure is present. "ICT can be a catalyst by
providing tools which teachers use to improve teaching and by giving learners access to
electronic media that make concepts clearer and more accessible" (ibid: 214). This view
downplays the importance of ICTs themselves and reinforces the importance of having access to
pedagogical materials above all else.
As is evident throughout this paper, the issue of appropriateness of ICTs in a given context
coupled to the conditions of their access must always figure in the analysis of their value and
potential contribution to development. Access can be seen "in terms of not only the physical
presence of a particular technology, but also its reliability, its cost, its cultural acceptability, the
ability of people to use it and the relevance of the content that is available to them" (Unwin,
2009e: 70). When discussing ICTs in education, the issue of access is especially relevant in all of
these dimensions. With the high costs of having access to the Internet and the unreliability of
electrification in many developing countries, building libraries may be more appropriate then
purchasing computers and connecting to the Internet for many poor communities. For example,
in Africa, the average capacity of an Internet connection for a whole campus can easily cost as
much as eight times the average annual income and yet be much more restrained than the
average high speed connection in North American or Europe which costs a fraction of the price
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(Selinger, 2009). The challenge facing those who aspire to make available the benefits of new
ICTs to poor and marginalised communities is to ensure that all of these conditions of access are
met" (Unwin, 2009e: 70). Furthermore, in those contexts where making use of ICTs in education
makes sense, there is the added obstacle that a wide collection of content available online that
can serve the needs of educators in developing countries is not available in a local language.
Access not only means overcoming the technical obstacles and lack of skills that act as barriers
between the user and the resource but also bridging the divides such as language, which impedes
understanding. An important dimension of increasing the benefits of ICTs is therefore the need
to make content available in local languages across the world. This is of great importance when
considering the potential of online content in pedagogy (ibid). The recent approval of
internationalised domain names by the Internet Corporation for Assigned Names and Numbers
(ICANN), the top level domain regulating body, will significantly improve the use of local
languages on the World Wide Web by allowing the use of non-Latin alphabets in domain names,
and therefore in navigating the Web. This means that websites in China or Saudi Arabia for
example will now be able to have domain names in Chinese or in Arabic characters instead of
their Latin alphabet equivalents. The Internet will as of 2010 truly be a global platform able to
handle text that is input in all major written languages (ICANN, 2009).
Placing some of these concerns aside, Selinger (2009: 221) suggests a model for applying
ICTs to education in developing countries that considers five dimensions: "connectivity,
technology, content, leadership development and teacher training". Her research has determined
that for ICTs to have significant impacts in education, one must begin by assuring that the
curriculum used in the courses can benefit from ICT use. This also implies the proper training of
teachers so that they are able to make the most use of the tools and that this new direction be
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promoted at the highest level within the learning institution. This will also require investments in
equipment, infrastructure, monitoring and management of the new learning resources. The
ongoing support of teachers is of particular importance to assure sustainability of these
investments and maximum benefit to the students since there needs to be a shared vision that is
developed

and

maintained

by

all

stakeholders,

including

private

sector

partners,

telecommunications service providers and donors (ibid). The Open Learning Systems Education
Trust (OLSET) can serve as a model that can greatly facilitate these processes and facilitate
distance learning and education by means of shared online resources and training curriculum.
Based in South Africa, OLSET works in collaboration with the government to reach over 1.8
million students and 52,000 teachers within the country. Through ICTs, they have set out to
improve access to education and improve the quality of teaching. They have been successfully
reaching these goals for over 16 years (OLSET, 2010). This is a good example of support for
distance education, which is an important component of enhancing the quality of education in
many developing countries, especially in sub-Saharan Africa (Mattson, 2006). Another example
of successful use of ICTs in education is the case of the EU-China Gansu Basic Education
Project. By creating videos and television programmes as vehicles to distribute curriculum, the
project was able to launch a series of resources that have impacted more than 90,000 teachers in
rural schools across the province of Gansu. Some of the essential components of that success
were the establishment of more than 680 teacher centres, located exclusively in rural areas and
servicing on average 12-20 schools each, and the distribution of equipment to make use of the
resources within the classroom setting. The success of this project is now being replicated in
other provinces of China for an even deeper impact across the country (Robinson, 2009).
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Making ICT in education a reality requires a commitment from governments and institutions
of learning to guarantee funding and investment in ICTs only if it is a well calculated investment
that outweighs alternative uses of those resources. Such a strategy should be in line with broader
national ICT policies and programmes to promote synergies in use and infrastructure in order to
reduce costs. Such commitments will also require in many settings training for educators who
may not have the technical skills for use of ICTs in their classrooms. The varying levels of
commitment to this goal are clearly illustrated by comparing data from various countries on the
African continent. As of 2006, virtually all public schools of Egypt have computers whereas in
Namibia and South Africa, the figure barely surpasses 20 per cent (Isaacs, 2006). Direly, in
Ghana and Mozambique, the figure lies below 3 per cent (ibid). When looking at electrification
rates for correlations with the above, Egypt, with 62.4 per cent of its population living without
access to electricity, does not fare much better than Namibia with 66.7 per cent, South Africa
with 24.4 per cent and Ghana with 48 per cent (IEA, 2008). InfoDev (2005: 5) reminds us that
even in rich countries ICTs are “rarely seen as central to the overall learning process”. They
advocate that setting clear goals and objectives for ICT in education are essential to monitor its
results and impacts on learning and that all too often this is not done which can make them
ineffective tools for pedagogy. Furthermore, they observe that “little is known about the true
costs of ICTs in education”, that “even less is known about cost effectiveness, especially in
LDCs” and that total cost of ownership is “typically underestimated in planning exercises”,
thereby contributing to the risk that ICTs may divert important resources away from more proven
and effective approaches to education (ibid: 19-20). As was the case with ICTs in health, there is
a largely untapped research area that can clarify many of these concerns by means of genuine
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cost benefit analysis to evaluate the true potentials of ICTs in education, especially in developing
countries.

ICT and Income
The economic benefits of ICTs on income and more broadly speaking economic growth were
heavily debated during the emergence of this sector (Brynjolfsson and Hitt, 1998). Known as the
productivity paradox, the lack of positive correlation between the increased usage of computers
during the 1970-80s within various sectors of the American economy and measures of
productivity, such as in the service industry (Roach, 1987), perpetuated justifiable scepticism
about the benefits and impacts of computerisation (Brynjolfsson and Hitt, 1998). Solow
(1987:36) summarised it best when he wrote, "we see the computer age everywhere except in the
productivity statistics". This position has since then changed, evidenced by the realisation that
ICTs had contributed as much as 59% of productivity growth within the United States as a whole
during the second half of the 1990s (Jorgenson et al., 2008). Before this review of economic
impacts, and despite the lack of macroeconomic evidence of impacts during this period, research
conducted at the level of firms and individual enterprises were suggesting opposite conclusions
quite early on yet on another scale. Firm level studies were showing that investing in IT brought
substantial returns and that contrary to the productivity paradox; ICTs had significant impacts
(Brynjolfsson and Hitt, 1998). Research sought to differentiate findings and discover if the
technology itself was responsible for these productivity gains and uncovered that in practice,
usage of IT was associated with broader reforms which were themselves facilitated by the new
technologies, such as "self-directed work teams" and "greater levels of individual decision
authority"; ICTs were not only changing the way people accomplished work but they were
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affecting the very organisational structure of firms (ibid: 8). Furthermore, what was found is that
the new technologies did not stimulate faster growth for the economy as a whole during this
initial period but rather they benefitted specifically those who were making use of the tools, their
manufacturers and the IT industry itself thereby displacing profit making within the economy
and not adding significantly to overall growth (Jorgenson and Stiroh, 1999). As Rodríguez and
Wilson (2000: 2) note, "Although these new technologies appear to be improving economic
performance and welfare among the user population, the link between ICTs and society-wide
economic progress has been more elusive". The authors report that during this period the spread
of ICTs within the United States and the United Kingdom actually contributed to the increase of
income inequality within these countries as the impacts of the new technologies benefitted the
few who made use of them; helping the skilled and not the unskilled within those economies.
Recalling Sen's work on choice of technology and concerns for technology-led displacement,
Rodríguez and Wilson hypothesise that "The people who are displaced by machines create a new
mass of unemployed that depresses existing wages" (ibid: 33), therefore risking, in the context of
development, to exacerbate even further already high levels of income inequality in developing
countries. Mansell (2009: 8) confirms the occurrence of this unfortunate outcome and attributes
it to the "obsolescence of skills and qualifications, the dislocation of peoples, and considerable
wealth creation for some but not for others". This is rightly an important consideration as the
distribution of access and skills to use ICTs within an economy "permit those who have them to
participate more effectively in the global information economy and society, access opportunities
to conduct business or more simply just to engage and transact more efficiently" (Schmidt and
Stork, 2008: 5). Exploring the impacts of ICTs in development, Schmidt and Stork's survey of
"e-skills" within 17 African countries reveal that the majority of respondents who do not make
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use of ICTs in more than 50 per cent of countries surveyed most often cite "lack of skills" as the
primary reason for not making use of such technologies (ibid).
At this point in time, a growing body of research suggests that the positive impacts of ICTs on
economic growth can now be observed at the macroeconomic level despite difficulties at
identifying evidence of their spill-over effects (van Ark et al., 2003; Draca et al., 2006; Rezaian,
2006). These technologies were always seen as catalyst for broader economic impacts despite the
lack of evidence; "ICTs are 'synergetic' technologies and their growth therefore leads to growth
in other sectors of the economy" (Hamelink, 1999: 32). Comparisons of economic growth in the
United States and Europe conclude that higher productivity growth in the U.S. is attributable to
the "dual effects from a larger ICT producing sector and faster growth in services industries that
make extensive use of ICT" making the "slower diffusion of ICT… the principal factor in
explaining the lower European productivity growth" (van Ark et al., 2003: 2). The authors
therefore suggest causality between ICTs and economic growth. More recent research on the
linkages between ICTs and organisational structures confirm that these tools and techniques can
have greater impact when combined to reforms and restructuring of work processes that in turn
make use of the added capabilities offered by ICTs (Draca et al., 2006), and that these benefits
can be furthermore amplified by the new opportunities of Web 2.0 4 (Hamel, 2007). "It is not
electricity or ICTs as such that make the (bulk) impact on economy and society but how they are
used to transform organization, process and behaviours" (OECD, 2008: 7). For example, the

4

Web 2.0 is a concept that differentiates between the static nature of first generation websites,
and their typically one-way approach to communication, and second generation web applications
and processes that include interactive tools that allow online collaboration. Gary Hamel's ground
breaking work on the future of management (2007: 251) understands successful management and
productivity to be intimately tied to this new generation of online tools which can aggregate
"effort through pervasive, real-time connectivity".
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telecommunications sector is an important area of foreign investment in many developing
countries as it has been in the developed world and is a source of significant innovation and
entrepreneurial spirit that has lead in many cases to important increases in national incomes.
Research demonstrates that investments in ICTs during the 1990s were responsible for more than
50 per cent of increases in productivity in the United States and Australia but that the broader
economic outcomes of introducing ICTs, the "spillovers", have statistically been most significant
as a total share of economic activity for low-income countries than high-income countries
(Mann, 2003). The poor therefore risk benefiting the most from investments in ICTs coupled to
national policies that promote their accessibility and use. The cases of Singapore and Korea
demonstrate some of the important impacts that effective policies on technology can bring to an
economy and the income levels of its people (Warschauer, 2004). Malaysia, with its Multimedia
Super Corridor launched in 1996, is a great example of a national strategy that has successfully
transformed its economy from predominantly manufacturing activities into a world leader in
production of ICTs and related services. Initial investments by the government with well defined
policies and legal guarantees that are coupled to changes in pedagogical curriculum to guarantee
a future supply of labour have attracted substantial foreign investment and have situated the
country amongst the powerhouses of the knowledge economy (Uimonen, 2003).
Evidence from Best and Kenny (2009) suggests that ICTs can stimulate private sector growth
in developing countries and increase incomes of the poor. They report that the introduction and
use of these technologies have resulted in significant macro-level impacts on national economies
by increasing the potential for competitiveness of national enterprises. It has been observed that
in most countries it is the private sector that is making the most use of ICTs and by consequence
growing from its benefits (Borge, 2006). To serve the aims of ICT4D and stimulate these
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outcomes, the gaps that exist between developed and developing countries need to be reduced
significantly. Studies demonstrate that there is a positive statistical correlation between the
prevalence of telephone and Internet access and entrepreneurship, business development and
consequently incomes of the poor (Forestier et al., 2002). Additionally, ICTs such as broadband
Internet continue to have important impacts on productivity and economic growth even in the
most advanced economies. It is estimated that this is the case for the United States and North
European OECD countries where additional investments in broadband have stimulated as much
as 10 per cent of recent productivity growth as a result of the broader benefits of the technology
(LECG, 2009).
At a micro-level, documented examples of how ICTs impact the incomes of the poor include
the case of LifeLines India. This initiative represents an approach to development that seeks to
increase the information resources of rural farmers, in this case in India, to help them increase
their incomes and fight poverty through increased agricultural productivity. OneWorld South
Asia setup the telephone service that connects individuals and collectives of farmers in more than
2000 villages where access to the Internet due is limited due to resource constraints and high
illiteracy rates. Through the LifeLines system they are able to receive expert advice on farming
and husbandry techniques which improve the success of their crops and the health of their
animals. The system is rather simple. A farmer dials in to the network and records a question
which is then answered and sent back to them within 24 hours via a recorded message. The
system’s database of more than 145,000 answers is first searched to see if the answer has been
answered in the past. Only if staff is not able to locate the appropriate response will they seek the
support of an expert to answer the query, which are consequently recorded in the database for the
ongoing benefit of the community of users. The service, which costs approximately 0.12 USD
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per question, is a very small investment that demonstrates in many cases increases of 25-150 per
cent in profits to farmers as a result of higher yields and higher quality products (Gabriel and
Godfrey, 2009). This system is a great example of an innovative use of technology coupled to a
business model that serves the development needs of the poor. The e-Choupal model, also in
India, is another approach to maximise revenues of rural farmers by giving them access to a
network of markets and buyers for their products. The objective in this model is to make a direct
connection between farmers and markets. The network reaches more than a million farmers in
11,000 villages. When making use of the network, financial gains to farmers are reported to
average 2.5 per cent above those of traditional systems. Another benefit of the e-Choupal model
is that it functions like a telecentre and so can be a place of assembly for farmers who are then
able to purchase supplies collectively therefore giving them bargaining power when negotiating
with seed, fertiliser and equipment vendors. Conducting business as small groups, in a
cooperative fashion, the participating farmers are able to purchase necessary supplies in larger
quantities therefore reducing their costs (Wattegama, 2005).
Making information and knowledge available to the poor through ICTs that require very little
skills and resources beyond what is already at their disposition is very often an effective
approach to ICT4D (Unwin, 2009b). In economic terms, it is the use of ICTs in pursuing growth
of incomes for the poor that make these tools powerful contributors to development (Mann,
2003). The Village Phone project of Grameen Telecom is another example of highly successful
use of ICTs. In this case, mobile phones not only empower women within their communities but
increase their incomes by turning the ownership of a mobile phone into a business model. This
model was designed as a strategy to fight poverty through livelihoods and has successfully
created an income for more than 360,000 people in rural villages of Bangladesh. The model has
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been so successful that it is being replicated in more than 30 countries across Latin America,
Northern and sub-Saharan Africa, the Middle East and Southeast Asia (Grameen Foundation,
2010). Mobile phones in developing countries are in many contexts new channels of
communication and resource allocation that offer opportunities to shift social roles, hierarchies
and impact gender relations within communities by giving individuals access to information and
resources such as mobile remittances (Hamel, 2009). Microfinancing is very often tied to the use
of ICTs as tools to build capabilities and contribute to the fight against poverty (Attali, 2004).
The recent emergence of mobile banking is acclaimed as the future of banking in the developing
world bringing banking services to the masses of rural poor who live and work beyond the reach
of official banking institutions (Amin, 2007). Through mobile transaction services, money can
now be sent to and from all corners of the world and also be used to do payments thereby
reducing the need for expensive travelling to urban centres and reducing the costs of wiring
money. Mobile banking has tremendous potential in the developing world and could “prove to be
particularly valuable and pro-poor because basic financial services including secure savings
accounts, non-usurious credit opportunities, currency management and fund transfers are critical
to many low-income communities” (Best and Kenny, 2009: 191). Service delivery for the poor,
or bottom of the pyramid business models, are having tremendous impacts on the lives of the
poor in the developing world (see Scott et al., 2004 and Prahalad, 2004). With ICT investments
representing 194 billion USD of foreign direct investments in developing countries between
1990 and 2003 the sector is bound for continued growth and deepening economic impact
(Guislain and Zhen-Wei Qiang, 2006). These trends are promising since already, for many of
users especially in developing countries, mobile phones have become the most important ICT
that is significantly bridging the digital divide (Rashid and Diga, 2008).
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Enhancing Capabilities for Human Development
As we have seen from the data on accessibility to ICTs around the globe, a large segment of the
world’s population does not make use of ICTs in their day to day life, though we can hardly say
the same thing of the impacts of ICTs to people’s lives worldwide. The ubiquitous impact of
ICTs can be demonstrated through the interconnected financial markets of the world and the
trade of goods across all continents. Information and purchases that exist within global markets
powered by ICTs can furthermore impact supply and demand of products on such large scales
that shifting prices, such as that of food staples, can be felt by people in the least wired villages
of the developing world (UNCTAD, 2008). ICTs and their networks have become the channels
of power and financial resources of the world and marginalisation from these networks is
perhaps the most damaging form of exclusion for any individual or community today (Castells,
2000; DOT Force, 2001; Warschauer, 2004; Unwin, 2009f). Connecting people to these
processes and opportunities can turn ICTs into powerful enhancers of capabilities for human
development. Applied improperly, they can also deepen inequality. The difference between the
two is up to us, governments, the private sector and all development stakeholders. "Whether the
ICT-potential will be successfully exploited in support of human development depends much
more on the institutional organization of the technology than on its technical features per se"
(Hamelink, 1999: 42). National ICT strategies are essential in meeting these challenges.
Governments must regulate investments and policies applied to telecommunication service
providers through collaboration between the private and public sectors. "Because each country's
resources, capabilities, and development priorities differ, national ICT strategies need to be
tailored to specific technological strengths and social and economic development priorities"
(Mansell and Wehn, 1998). National strategies should also promote collaboration and
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involvement of stakeholders and they should contain clear development objectives and targets
(Hilbert and Katz, 2003; Weigel and Waldburger, 2003). Participation should be at the centre of
the process. Such an approach increases the likelihood that development outcomes will be
sustainable over time since there is a sense of local ownership of both the process and the
objectives of development (Kleine, 2009). From a technical perspective, McQuerry (2004)
explores the deployment of ICTs and their infrastructure and emphasizes the importance of being
able to answer a set of questions that seek to map the terrain and the resources needed to meet
development objectives. The environment in which these technologies will be used, the required
distance of transmission, the level of security that must be guaranteed, the potential future needs
and requirements of the system, and the regulations that are in place all determine the options
available in any given context and are all important questions whose answers will have
fundamental impacts on the potential level of access and diffusion of ICTs. We have also seen
that these challenges get increasingly difficult in many rural areas of developing countries that
are also struggling with low literacy rates, lack of basic rights, gender imbalances, and severe
financial and resource restrictions.
As DAC (2005) remarks, markets alone are most of the time insufficient in delivering ICTs
to the poor in developing countries. In overcoming these challenges, collaboration with the
private sector is necessary. Partnerships can attract financing and investment into ICTs for
human development especially where governments regulate the market in ways that promote
competition and benefit the poor. In its strategy for donors, DAC (2005: 27) states,
“The development of expertise and technological innovation in developing countries
cannot be left to the market alone. It is up to the government and NGOs to ensure that the
poor also benefit from ICTs wherever possible. This can be done by formulating policies
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with stakeholders that specifically focus on the interests of the poor, by encouraging
network operators to channel some of their investments towards less commercially
attractive regions, by encouraging and co-financing ICT applications that will directly
benefit the poor, such as information points in local community centres, and by investing
in ICT applications in the public sector – for example, in education and health care.”
The importance of regulating telecommunications cannot be overstated. What is meant exactly
by regulation and the models for effective regulation are up for debate but the World Bank's
Intven and McCarthy (2000) recommend that effective regulation achieves several essential
ends; it harmonizes national markets with regional and ultimately global standards, it allows
competition, it regulates by principle and with careful evaluation, it establishes operational
efficiencies that benefit from lessons learned in the field and minimizes regulatory interventions
once the system is in place. Regulation, such as this, is proven to stimulate growth of this sector
and contribute to national incomes (World Bank, 2005). Poor regulation unfortunately thwarts
many potential benefits of ICTs in developing countries, especially where the push for
privatisation of telecommunications services does not lead to market liberalisation. Without
proper regulation, privatization can usurp liberalization as investors seek to protect their
investments from competition. The International Telecommunications Union (ITU) advocates in
favour of liberalisation of telecommunications infrastructure and services as the best means to
lower costs and promote investments in this sector which will in turn incite growth. For example,
"without greater demand, the market for broadband services in many developing countries will
remain stunted, crippling the broad-based social and economic growth that comes from joining
the information society" (ITU, 2008: 18). Monopolies on infrastructure and service delivery of
ICTs keep prices in many developing countries far above the means of local users therefore
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limiting their demand and the potential impacts of these tools. The case of Timor-Leste, where a
national service provider maintains service costs that are far beyond the budgets of local
communities and organisations, demonstrates how the privatisation of telecommunications in the
developing world is liable of being monopolised by private investors to the demise of their
potential for human development. Field research findings demonstrate that contrasting the
telecommunications sectors of Papua New Guinea, Indonesia and the Philippines, which are all
at least partly liberalised and allow competition in one or more of its ICT sectors, to that of
Timor-Leste, which is monopolised by a single service provider whose service costs are
essentially unchallenged by competitors, shows the importance of liberalisation of service
delivery and backbone connectivity of ICTs. Guida and Crow (2009) report a similar situation in
Ethiopia where the deployment of ICT infrastructure and services is overly subject to the
interests of the service provider that holds monopoly rights over the market. Avoiding and
rectifying these market barriers should be a priority in developing countries where slight
increases in costs can be the defining element that determines the ultimate capability of people
and organisations to use ICTs. As Mann (2003: 70) reports, "higher telecommunications costs
inhibit Internet use… Sadly, the relationship between costs and usage is most apparent in the
poorest countries, where costs are exorbitant and usage rates are lowest." Governments and
national regulatory authorities should defend the development objective of establishing universal
access to ICTs, especially in contexts where the private sector cannot guarantee it and where
governments have made a pledge to do so 5. Ultimately the goal of ICT4D should be to make life
simpler, not more expensive. This issue is of utmost importance to development as was reported
throughout this paper. Allowing competition and reducing the costs of ICTs can mean freeing up
5

See WSIS documentation for the list of 174 countries that have endorsed the Tunis
Commitment: http://www.itu.int/cgi-bin/htsh/wsis/wsis05/edrs.stat.byentity.admin.list.
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important national resources needed for other development interventions, as is the case of using
ICTs in health (UNDESA-GAID, 2009).
As the cases of many developing countries demonstrate, pushing for privatisation in hope of
attracting private investments into the telecommunications sector will not suffice. Privatisation
leading to the creation of private monopolies is fundamentally different than promoting
liberalisation of industries managed by the state. This short sighted approach observable in South
Africa (Horwitz and Currie, 2007), Ethiopia (Guida and Crow, 2009) and Timor-Leste results in
drastic and unnecessary rises in service costs which benefit wealthy investors at the cost of local
communities and national development objectives. ITU (2009c) reports that in 2008, more than
30 per cent of countries around the world are restrained by a monopoly on local services,
domestic and international fixed-line long distance calling; around 20 per cent for local wireless,
leased lines, paging, fixed satellites and international gateways; above 13 per cent for data
transfer, direct subscriber lines; and around 10 per cent for very-small aperture satellites,
wireless broadband internet, mobile phone services, and cable television. In total, 81 countries
have a monopoly, either private or public, over one or more of the aspects of their national ICT
infrastructure and service delivery. Using the HDI as a reference, they are all developing
countries with the exceptions of Andorra, Australia, Brunei Darussalam, Cyprus, Israel, Kuwait,
Qatar and Liechtenstein. Such settings make it difficult to establish proper national
telecommunications strategies that can deliver on the promises of ICT4D. Contrastingly, in
Liberia, where in a span of three years following the creation of a national strategy to manage the
telecommunications sector, penetration rates for mobile phones reached 12-13 per cent of the
total population in 2006, an incredible increase from 0.06 per cent in 2003 (Best et a., 2007).
Research shows that ICT4D and the human development and capabilities approach can be
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complimentary. With potential contributions to health, education, income, empowerment and
participation, ICTs can enhance capabilities for human development especially in competitive
markets and where policies and investments are made to benefit the poor. Moving forward, the
agenda of the development community ought to be to overcome the range of barriers outlined in
this paper. Importantly, it is hoped that readers understand that the use and importance of
technology is not determined by capabilities that are limited to the developed world. Most can
learn to use ICTs when barriers have been lowered and divides have been bridged; technology is
not synonymous with any particular part of the world or culture. Considering the use of ICTs by
the poor in rural villages of developing countries as many examples in this paper highlight makes
this fact particularly visible. These instances demonstrate, as Appadurai (1996) suggests, that
modernity is truly at large. It is consequently possible for technology to be used to unlock the
potentials for human development that is always lurking behind the hidden opportunities that
manifest within peoples' lives. To achieve this, the international community in tandem with local
governments and the private sector ought to assure that the use of ICTs is participative,
equitable, empowering and sustainable for their benefits to have a chance at impacting the lives
of the poor. Despite many advocates' reduction of ICT4D to technology and knowledge transfers
from a developed "us" to an under-developed "them", effective use of ICTs in development seeks
to understand local concerns and realities and values the input and participation of the poor
(Robinson, 2006). Research shows that these tools and techniques can have positive impacts on
increasing the participation of stakeholders in debates concerning poverty and development,
thereby making development more relevant to their lives and meeting important human
development objectives (Lekoko and Morolong, 2006). The examples contained in this paper
collectively point to what Unwin (2009f) considers the principles of ICT4D. Firstly, the use of
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ICTs in development should rely on needs assessments. There should be mapping exercises that
document the context and existing infrastructure, identifying appropriate technology and
planning for accessibility and sustainability. Secondly, policy makers and practitioners should
promote the engagement of stakeholders and assure ongoing monitoring and evaluation. It is
important to understand that in the use of ICTs in development, the goal should not be to install
technology; the goal must be human development. This means empowering the poor through
participation and increased freedom in order to increase opportunities for well-being.

Making ICTs Accessible
Statistically, universal access and use of ICTs is very rare if one includes the Internet, even in the
most developed countries (ITU, 2009c). Gender, ethnicity, age, income, geography and levels of
freedoms are all significant dimensions that give rise to inequality of access and use of ICTs on
the ground (Norris, 2001). Furthermore, research shows that across the world the distribution of
ICT users is highly impacted by repeated demographic patterns that affect the general profile of
users which are most likely to be young educated adults who have access to a disposable income
(Guida and Crow, 2009). These characteristics are significant in determining the likelihood of
access to ICTs but they do not dictate any inherent ability to use or learn to use these tools
(Mitra, 2009). From an infrastructure and network perspective, we must also consider the
presence of electricity, service providers, telecommunications regulation, national legislation,
equipment and technicians as potential obstacles to the use of ICTs at the national level. It is the
totality of these barriers that make up the digital divide. As a concept, the digital divide is "a
broad allusion to the skewed distribution in the production, access, and consumption of ICTs as
mechanisms for social and economic development between and within countries" (Isaacs, 2006:

52

212). The reasons for gaps across and within countries are many as stated above but what is
important to understand is that the digital divide is considered by most as a social and political
problem and not one of technology per se (Weigel and Waldburger, 2003; Burtseva et al., 2006).
"From a policy standpoint, the goal of using ICT with marginalized groups is not to overcome a
digital divide but rather to further a process of social inclusion" (Warschauer, 2004: 8); inclusion
into the wider world of the Information Age and the important benefits that ICTs may bring to
many dimensions of human development. In many ways, ICT4D relies on solving a gamut of
"soft issues" in order to reach the poor (Cecchini, 2006), and address their needs and desires
through enhanced capabilities. As capability enhancers, ICTs can be said to potentially create
and strengthen both capabilities and functionings depending on their value to people and their
use. Mansell and Wehn (2008: 10) write,
"The emergence of new capabilities is closely linked to the progress of scientific and
technical innovations… Those with access to these innovations – and those who have the
capacity to absorb them and use them – will have opportunities to reap social and
economic advantages. Those without access and the appropriate capabilities risk being
marginalised in the 'knowledge societies' of the future."
There are countless options when it comes to the use of ICTs in development and the
strategies to implement them. Although the notion of ICT4D is often equated with access to
mobiles phones and the Internet, it can mean much more. Consider weather monitoring systems,
emergency response systems, digital financial transactions, electronic procurement systems, georeferenced information systems, satellite imagery to manage environmental resources and
information processing systems; these are all techniques powered by ICTs. As such, these tools
and techniques all have unique costs and benefits for development (Gasco-Hernandez et al.,
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2006). Experience in ICT4D suggests that their applicability in development and their potential
to positively contribute to the life of the poor necessarily entail that the use of technology in
achieving human development objectives needs to be designed based on assessments of the goals
of the target community. Careful analysis of costs and available resources, assessment of existing
infrastructure, presence of connectivity and prevalence of access to various technologies,
presence of a regulatory environment that might prohibit or facilitate various options, and
mapping of existing capabilities and learning needs of users all need to be taken into
consideration. Furthermore, these assessments should be done locally. As Unwin (2009e: 119)
remarks, "Far too often, externally generated solutions have been imposed without sufficient
attention being paid to these crucial factors, and this is one of the main reasons why so many
ICT4D projects have failed to deliver sustainable outcomes." Respecting this approach will
greatly enhance the likelihood of success and the potential for ICTs to benefit human
development.
Furthermore, the ideal solution in the use of ICTs to enhance capabilities for human
development are often not the most advanced and latest technologies but rather the most
adaptable and supported tools that are valued by the users. Experiences from India demonstrate
that, "even the least advanced robust technology can do wonders with proper participation"
(Wattegama, 2005: 10). This can also help avoid squandering valuable development resources
since,
"ICTs are often a financial drain on communities until there is sufficient wealth generated
for them to provide enough profit for their continued use. …ICT4D initiatives are not
sustainable or effective unless the technologies embedded within them deliver on the
demand of users in appropriate ways. There is little point simply in introducing the
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technologies if users cannot see any economic, social or political benefit or in paying for
them. …One of the most important challenges facing those implementing ICT4D
initiatives is therefore to identify how best to respond to the needs of the poor" (Unwin,
2009e: 76).
Many would wonder if such complex tools as ICTs are appropriate in poor communities
where people very often have received only elementary levels of formal education. Many would
consider advanced levels of studies vital to the use of ICTs. Quite to the contrary, experiments
demonstrate that the most basic forms of literacy can be sufficient in making use of such
technologies when properly designed (Lekoko and Morolong, 2006). Those who are sceptical of
this view can consider the creativity and ingenuity of the rural poor in developing countries as
demonstrated by the “hole in the wall” experiment. This project, conducted over a period of five
years between 1999 and 2004 in 22 villages of India reveals that despite the statistical odds of
having access to ICTs, an estimated total of 40,000 poor children demonstrated that they could
develop the capabilities needed to use the computer and surf the Web on their own, without any
investment into ICTs except the installation of a computer in a hole in a wall. Only the mouse
and touch sensitive screens were available for users to interact with the computers and there were
no attendants to explain what the computers did or how to use them. Gathering around the
screens mounted like windows to the network society, children simply learned and taught each
other how to use the computers, progressively discovering the paint and draw application, games
and all sorts of Internet tools. As Mitra (2009: 340) writes, “Their ability to do so seems to be
independent of variables such as educational background, literacy levels, gender or socioeconomic level.” This example may not exhibit the features of a successful ICT4D initiative or
development strategy as described in this paper and it may not be seen as an example of effective
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education either (Warschauer, 2004), but it does contribute to demonstrate humanity’s inherent
capabilities and deep ingenuity.
Of particular importance for development is the potential of localised software that is adapted
to the particular human development needs and capabilities of the poor. The computer itself is
only a machine with no inherent social value but it can become a powerful tool for development
if it is combined with applications that are able to assist the development process of individuals
and communities (Unwin, 2009e). Another challenge is achieving financial sustainability of
ICT4D strategies, especially in rural areas where the costs of infrastructure, communications and
electricity add to the risk that ICTs become financial burdens instead of tools for development
(Proenza et al., 2001). These are crucial considerations since behind the statistics on Internet and
mobile penetration, and behind the theories of ICT4D, there is a troubling trend; most monitoring
and evaluation exercises in the field observe that ICT-led development strategies have commonly
been financially unsustainable and have performed far below expectations. There are many case
studies that document the brightest examples of success, but these seem to be exceptions more so
than the norm. This is especially true in rural areas of the developing world (Day and
Greenwood, 2009) and particularly in Africa (Unwin, 2009e). A portion of the literature on the
subject agrees that despite all the theory and the case studies of success, there are still too many
obstacles in the field, especially in rural areas, for building "appropriate ICT infrastructure,
human resources, private enterprises, and institutional capacity to respond to these needs",
especially in sub-Saharan countries (Rezanian, 2006: 51). Furthermore, ICT4D's prospects for
widespread social benefits are anecdotal at best, as the case of India demonstrates. Largely
fuelled by the returning diaspora and their networks worldwide, the IT sector of the country has
flourished and is now recognised as one of the important centres of innovation around the world
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(Hamel, 2009), but despite the fame of its burgeoning software industry and outsourcing
services, the success of ICTs in India have so far unfortunately failed to benefit the population as
a whole (Alampay, 2006). Notwithstanding the promising use and increasingly complex range of
development initiatives making use of ICTs, such as the myriad telecentres of the world which
focus on solving local and regional development obstacles through innovative and practical
applications of technology and service delivery (Surman, 2009), many uses of ICTs in
development are dependent on continued financial support and subsidisation in order to remain
operative (Unwin, 2009d). A fundamental problem in the application of ICTs is apparently the
domination of the field by technologists approaching the implementation of the tools and
techniques in purely technological terms, with insufficient attention to local capacities and the
diversity encountered in the field, which can make it or break it in developing countries (Heeks,
2009). These obstacles which serve as barriers to the advancement of human development need
to be overcome. As Gasco-Hernandez et al. (2006: xv) write, "We do not eat information, but we
can use information to grow more food and learn better nutrition habits. And in some
circumstances, like natural disasters, the AIDS epidemic, or simply being in the face of rough
seas (for fishermen), information simply saves lives."
As a response to the material reviewed in this paper, several policy recommendations can be
outlined that can positively contribute to lowering barriers to the use of ICTs and increase their
accessibility and therefore impact for development. In meeting the challenges of adapting ICTs
to enhance capabilities for human development, policy makers can ensure that their national
telecommunications market is open to competition and is aligned with regional and global
standards. As reviewed, research demonstrates that liberalisation of telecommunications tends to
reduce prices and consequently increase usage. Policy makers can also ensure that the necessary

57

infrastructure is in place to allow ICTs to be deployed. This includes electrification, mobile
network coverage, public access points (especially affordable or free access such as in
telecentres) and sufficient Internet connectivity for fast and efficient use. Investments in
education and literacy campaigns can also be necessary. Policy makers can also promote the use
of ICTs by being users themselves and making ICTs an integral part of the governance structure
of the country so that general use of the technologies is promoted. This includes creating
opportunities for citizen participation through ICTs and promoting transparency of government
activities through ICTs. Finally, policy makers can ensure that participation in the networked
society is safe by defending freedom of expression; empowering users to make use of ICTs in
such a way that does not result in backlash and censorship can greatly impact the development
potential of these tools. Freedom of virtual assembly is as important to political participation
today as the freedom of physical assembly and expression have been to the historical
development of democratic states (Murray, 2010).

Conclusion
This paper looked at the human development dimensions of empowerment, participation, health,
education and income to see if ICTs could have positive impacts on the lives of the poor. It asked
difficult questions that sought to establish whether or not ICTs ought to be included in the
development strategies of poor countries despite their high costs and the challenges of measuring
with precision the specific contributions that these technologies have on human development.
The paper also explored the necessary involvement of governments and private sector
investments in ICTs as necessary conditions for their use in developing countries. The paper
explored these themes through careful review of literature and research in all of these dimensions
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along with a review of trends on ICT diffusion, which shows impressive progress in the use of
ICTs amongst developing countries and gradual convergence with developed countries
especially in the use of mobile phones. A recurrent observation in the literature surveyed in this
paper is the important realisation that ICTs alone cannot improve peoples’ lives; the use of ICTs
needs to occur within broader strategies that are tailored to make the most use of these tools and
techniques in order to reap their potential benefits for human development. ICT4D therefore only
represents a potential for increasing opportunities and capabilities through technology, which can
also increase inequality around the world and benefit only those that are able to gain from the
new opportunities that ICTs facilitate if applied with disregard for the interests of the poor
(Gasco-Hernandez et al., 2006). As demonstrated by examples of short-sighted and repressive
policies above, it is vital that international institutions and policy makers continue to promote the
goals set out at WSIS if their objectives truly are to make ICTs tools to enhance human
development. It is also important that the rights and sovereignty of states are not used to
construct national policies that limit accessibility to the Internet (MacLean, 2005). Without an
un-bending promise to uphold and defend freedom of expression and open access to ICTs,
members of WSIS will be unable to effectively promote their agreed international agenda of
development through increased global communication and deployment of technology. The
applicability of these tools and techniques must furthermore be designed and understood within
their particular context of use. New technologies displace older and alternative ways of doing
things. Using ICTs for human development may entail the displacement of valued social
systems, communication and production models that are not easily included into new structures
that revolve around modern technology. ICT4D advocates must therefore always be cognisant of
the tradeoffs and potential displacements that can arise from the development of such new tools
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and techniques, especially in developing countries. Review of ICT4D projects have taught
researchers that ICTs have much greater chances of successfully tackling development barriers in
where practitioners conduct thorough assessments and evaluations of both the envisioned
problem and proposed solution (Tongia, 2006). Making human development the goal of ICT4D
is therefore a daunting challenge that requires participative and multidisciplinary reflection,
continued research and evaluation, and meticulous preparation on the ground in order to enhance
its potential for human flourishing. As evidence of best practices continues to surface, allowing
practitioners and policy makers to draft effective development strategies, it is the conclusion of
this paper that using ICTs to enhance human development is increasingly possible but needs to
be done with awareness of their potential downsides and tradeoffs and the need for significant
financial resources. People-centred strategies and technologies are needed to make ICT4D a
model for people-centred development.

60

References
Alampay E A. 2006. Beyond access to ICTs: Measuring capabilities in the information
society in International Journal of Education and Development using Information and
Communication Technology. 2(3): 4-22.
Alkire S. 2002. Dimensions of Human Development in World Development. 30(2): 181-205.
Alkire S. 2010. Human Development: Definitions, Critiques, and Related Concepts. Human
Development Research Paper HDRP/2010/01. New York: United Nations Development
Programme, Human Development Report Office.
Alkire S and Deneulin S. 2009. The Human Development and Capability Approach in
Deneulin S and Shahani L (eds). An Introduction to the Human Development and
Capability approach: Freedom and Agency. London: Earthscan.
Alsop R and Heinsohn N. 2005. Measuring Empowerment in Practice – Structuring analysis
and Framing Indicators. Washington, DC: World Bank.
Amin S I. 2007. M-banking – To Bank the 'Un-banked'. Palo Alto: Frost & Sullivan.
Retrieved 2 February 2010 from http://www.frost.com/prod/servlet/market-insighttop.pag?docid=98655381&ctxixpLink=FcmCtx1&ctxixpLabel=FcmCtx2.
Angrist J and V Lavy. 2002. New Evidence on Classroom Computes and Pupil Learning in
The Economic Journal. 112: 735-765.
Athey S and S Stern. 2002. The Impact of Information Technology on Emergency Health
Care Outcomes. Retrieved 17 July 2010 from http://www.nber.org/papers/w7887.
Attali J. 2004. Microfinance and new technologies. Information for Development. Retrieved
2 February 2010 from http://www.i4donline.net/issue/jan04/microfinance_full.htm.
Bellows, B, Bhandari A, Ibrahim M and Sandhu J S. 2006. Peering into the Black Box: A
Holistic Framework for Innovating at the Intersection of ICT & Health in GascoHernandez M, Equiza-Lopez F and Acevedo Ruiz M (eds). Information and
Communication Technologies and Human Development: Opportunities and Challenges.
London: Idea Group Publishing.
Best M L, Jones K, Kondo I, Thakur D, Wornyo E and Yu C. 2007. Post-conflict
communications: The case of Liberia in Communications of the ACM. 50(10): 33-9.
Best M L and Kenny C. 2009. ICTs, enterprise and development in Unwin T (ed). ICT4D:
Information and Communication Technology for Development. Cambridge: Cambridge
61

University Press.
Borge R. 2006. An Explanatory Approach to the Political Uses of ICT Initiatives for
Participation: Institutions, Context, and Characteristics of the Actors in Gasco-Hernandez
M, Equiza-Lopez F and Acevedo Ruiz M (eds). Information and Communication
Technologies and Human Development: Opportunities and Challenges. London: Idea
Group Publishing.
(BBC) British Broadcasting Corporation. 2006. Google censors itself for China (Published
on 25 January 2006). Retrieved 28 February 2010 from
http://news.bbc.co.uk/2/hi/technology/4645596.stm.
Brown B, Green N and Harper R (eds). 2001. Wireless World: Social and Interactional
Aspects of the Mobile Age. Heidelberg: Springer Verlag.
Brynjolfsson E and L M Hitt. 1998. Beyond the Productivity Paradox: Computers are the
Catalyst for Bigger Changes. Retrieved 25 July 2010 from
http://ebusiness.mit.edu/erik/bpp.pdf.
Budiardjo C. 2004. “The International Solidarity Movement for East Timor” in Brière E (ed).
East Timor: Testimony. Toronto: Between the Lines.
Cammaerts B and Van Audenhove L. 2003. ICT-usage of transnational social movements in
the networked society: To organise, to mediate and to influence. Amsterdam: European
Media Technology and Everyday Life Network.
Castells M. 2000. The Rise of the Network Society, Second Edition. Oxford: Blackwell
Publishing. Original publication 1996.
Castells M. 2001. The Internet Galaxy: Reflections on the Internet, Business, and Society.
Oxford: Oxford University Press.
Cecchini S. 2006. Digital Opportunities, Equity, and Poverty in Latin America in GascoHernandez M, Equiza-Lopez F and Acevedo Ruiz M (eds). Information and
Communication Technologies and Human Development: Opportunities and Challenges.
London: Idea Group Publishing.
Chase M and Mulvenon J. 2002. You’ve Got Dissent: Chinese Dissident Use of the Internet and
Beijing’s Counter Strategies. Santa Monica: RAND.
(CIMA) Center for International Media Assistance. 2007. Community Radio: Its Impact and
Challenges to its Development. Washington, DC: Center for International Media
62

Assistance.
Cuban L. 2001. Oversold and Underused: Computers in the Classroom. Cambridge: Harvard
University Press.
(DAC) Development Assistance Committee. 2005. Financing ICTs for Development Efforts
of DAC Members: Review of Recent Trends of ODA and its Contribution. Paris:
Organisation for Economic Cooperation and Development.
Day B and Greenwood P. 2009. Information and communication technologies for rural
development in Unwin T (ed). ICT4D: Information and Communication Technology for
Development. Cambridge: Cambridge University Press.
Des Forges A L. 1999. Leave None to Tell the Story: Genocide in Rwanda. New York:
Human Rights Watch.
DOT Force. 2001. Digital Opportunities for All: Meeting the Challenge, Report of the Digital
Opportunity Task Force (DOT Force) including a proposal for a Genoa Plan of Action.
Retrieved 31 January 2010 from
http://www.g8.utoronto.ca/summit/2001genoa/dotforce1.html.
Draca M, R Sadun and J Van Reenen. 2006. Productivity and ICT: A Review of the Evidence.
CEP Discussion Paper No 749. London: Centre for Economic Performance, London School
of Economics and Political Science.
Dudley S. 2003. External Aspects of Self-Determination Movements in Burma. Queen Elizabeth
House Working Paper Series No 94. Oxford: University of Oxford, Oxford Department of
International Development.
Forestier E, Grace J and Kenny C. 2002. Can information and communication technologies
be pro-poor? in Telecommunications Policy. 26(11): 623-46.
Fraser C and Villet J. 1994. Communication: a key to human development. Rome: Food and
Agriculture Organization. Retrieved 11 January 2010 from
http://www.fao.org/docrep/t1815e/t1815e01.htm.
Freire P. 2000. Pedagogy of the Oppressed. New York: Continuum International Publishing
Group. Original publication 1970.
Froehling O. 1997. The Cypberspace "War of Ink and Internet" in Chiapas, Mexico in
Geographical Review. 87(2): 291-307.
Fuchs T and L Wößmann. 2004. Computers and Student Learning: Bivariate and
63

Multivariate Evidence on the Availability and Use of Computers at Home and at School.
Retrieved 25 July 2010 from http://ideas.repec.org/p/ces/ceswps/_1321.html.
Gabriel M and Godfrey A. 2009. Case study: LifeLines India in Unwin T (ed). ICT4D:
Information and Communication Technology for Development. Cambridge: Cambridge
University Press.
Gasco-Hernandez M, Equiza-Lopez F and Acevedo Ruiz M (eds). 2006. Information and
Communication Technologies and Human Development: Opportunities and Challenges.
London: Idea Group Publishing.
Grameen Foundation. 2010. Empowering the Poor. Retrieved 1 February 2010 from
http://www.grameenfoundation.org/what-we-do/empowering-poor.
Guida J and Crow M. 2009. E-government and e-governance in Unwin T (ed). ICT4D:
Information and Communication Technology for Development. Cambridge: Cambridge
University Press.
Guislain P and Zhen-Wei Qiang C. 2006. Foreign Direct Investment in Telecommunications
in Developing Countries in World Bank. 2006 Information and Communications for
Development: Global Trends and Policies. Washington, DC: The World Bank.
Haq M u. 1995. Reflections on Human Development. Oxford: Oxford University Press.
Hamel G. 2007. The Future of Management. Boston: Harvard Business School Press.
Hamel J-Y. 2009. Information and Communication Technologies and Migration. Human
Development Research Paper HDRP/2009/39. New York: United Nations Development
Programme, Human Development Report Office.
Hamelink C J. 1999. Human development in World Communication and Information Report
1999-2000. Paris: United Nations Educational, Scientific and Cultural Organization.
Hamelink C J. 2002. The People's Development Charter in Eade D (ed). Development and
Advocacy. Oxford: Oxfam GB.
Heeks R. 2009. The ICT4D 2.0 Manifesto: Where Next for ICTs and International
Development? Development Informatics Working Paper Series. Paper No. 42.
Manchester: University of Manchester, Institute for Development Policy and
Management.
Hilbert M and Katz J. 2003. Building an Information Society: A Latin American and
Caribbean Perspective. Santiago de Chile: UN CEPAL.
64

Hill D T and Sen K. 2005. The Internet in Indonesia’s New Democracy. London and New York:
Routledge.
Hill K A and Hughes J E. 1998. Cyberpolitics: Citizen Activism in the Age of the Internet.
Oxford: Rowman & Littlefield Publishers Inc.
Horwitz R B and Currie W. 2007. Another Instance Where Privatization Trumped
Liberalization: The Politics of Telecommunications Reform in South Africa – A Ten Year
Retrospective in Telecommunications Policy. 31: 445-62.
(ICANN) Internet Corporation for Assigned Names and Numbers. 2009. Adopted Board
Resolutions, Seoul, 30 October 2009. Retrieved 1 February 2010 from
http://www.icann.org/en/minutes/resolutions-30oct09-en.htm.
(IEA) International Energy Agency. World Energy Outlook 2009. Paris: OECD International
Energy Agency.
(infoDev) Information for Development Program. 2005. Knowledge Maps: ICT in
Education. What do we know about using technology effectively in education in
developing countries? Washington, DC: The World Bank.
Intven H and T McCarthy (eds). 2000. Telecommunications Regulation Handbook. Module
1: Overview of Telecommunications Regulation. Washington: The World Bank.
Isaacs S. 2006. ICT-Enabled Education in Africa: A Sober Reflection on the Development
Challenges in Gasco-Hernandez M, Equiza-Lopez F and Acevedo Ruiz M (eds).
Information and Communication Technologies and Human Development: Opportunities
and Challenges. London: Idea Group Publishing.
(ITU) International Telecommunications Union. 2008. Trends in Telecommunication Reform
2008: Six Degrees of Sharing. Geneva: International Telecommunications Union.
(ITU) International Telecommunications Union. 2009a. ITU Symposium on ICTs and
Climate Change: ITU background report. Quito: International Telecommunications
Union. Retrieved 3 February 2010 from http://www.itu.int/ITUT/worksem/climatechange/200907/index.html.
(ITU) International Telecommunications Union. 2009b. Measuring the Information Society.
Geneva: International Telecommunications Union.
(ITU) International Telecommunications Union. 2009c. World Telecommunication / ICT
Indicators Database. Geneva: International Telecommunications Union.
65

Jewel G N. 2006. Community Radio: Ready to Launch in Bangladesh. Dhaka: Bangladesh
NGOs Network for Radio and Communication.
Jolly R, Emmerij L and Weiss T G. 2009. UN Ideas that Changed the World. Bloomington,
IN: Indiana University Press.
Jordan T. 1999. Cyberpower. London and New York: Routledge.
Jorgenson D W and K J Stiroh. 1999. Information Technology and Growth in American
Economic Review. 89(2): 109-115.
Jorgenson D W, M S Ho and K J Stiroh. 2008. A Retrospective Look at the U.S. Productivity
Growth Resurgence in Journal of Economic Perspectives. 22(1): 3-24.
Kedzie C R and Aragon J. 2002. “Coincident Revolutions and the Dictator’s Dilemma” in
Allison J E (ed). Technology, Development, and Democracy: International Conflict and
Cooperation in the Information Age. Albany: State University of New York Press.
Kidd D. 2003. “Indymedia.org: A New Communications Commons” in McCaughey M and
Ayers M D (eds). Cyberactivism: Online Activism in Theory and Practice. London and New
York: Routledge.
Kleine D. 2009. ICT4What? – Using the Choice Framework to Operationalise the Capability
Approach to Development in ICTD 2009 Proceedings. Retrieved 10 December 2009 from
http://ictd2009.org/documents/ICTD2009Proceedings.pdf
Lebert J. 2003. “Wiring Human Rights Activism: Amnesty International and the Challenges of
Information and Communication Technologies” in McCaughey M and Ayers M D (eds).
Cyberactivism: Online Activism in Theory and Practice. London and New York: Routledge.
(LECG) Law and Economics Consulting Group. 2009. Economic Impact of Broadband: An
Empirical Study. London: LECG.
Lekoko R and Morolong B. 2006. Poverty Reduction through Community-Compatible ICTs:
Examples from Botswana and other African Countries in Gasco-Hernandez M, EquizaLopez F and Acevedo Ruiz M (eds). Information and Communication Technologies and
Human Development: Opportunities and Challenges. London: Idea Group Publishing.
Li W and Xu L C. 2004. The Impact of Privatization and Competition in the
Telecommunications Sector Around the World. Charlottesville, VA: Darden Graduate
School of Business Administration, Research Paper Series.

66

Lim M. 2005. @rchipelago Online: The Internet and Political Activism in Indonesia. Forth
Coming.
Ling R and J Donner. 2009. Mobile Communication. Cambridge: Polity.
Machin S, S McNally and O Silva. 2006. New Technology in Schools: Is There a Payoff?
Discussion Paper No. 2234. Bonn: Forschungsinstitut zur Zukunft der Arbeit Institute for the
Study of Labor (IZA).
MacLean D. 2005. Internet Governance: A Grand Collaboration. New York: UNICTTF.
Maitland D. 1984. The Missing Link: Report of the Independent Commission for World
Wide Telecommunications Development. Geneva: International Telecommunications
Union.
Mann C L. 2003. Research Report: Information Technologies and International
Development: Conceptual Clarity in the Search for Commonality and Diversity in
Information Technologies and International Development. 1(2): 67-79.
Mansell R. 2009. The information society and ICT policy: a critique of the mainstream vision
and an alternative research framework in Journal of Information, Communication &
Ethics in Society. 8(1):22-41.
Mansell R and Wehn U (eds). 1998. Knowledge Societies: Information Technology for
Sustainable Development. Oxford: Oxford University Press.
Martinez F A, Pozo F del, Seoane J and Villaroel V. 2002. EHAS program: Rural
telemedicine systems for primary healthcare in developing countries. In Proceedings of
the 2002 International Symposium on Technology and Society (ISTAD 2002), Social
Implications of Information and Communication Technology (pp 31-36).
Mattson E. 2006. Field-based Models of Primary Teacher Training. Case studies of student
support systems from sub-Saharan Africa. London: Department for International
Development.
Mchombu K K. 2004. Sharing Knowledge for Community Development and
Transformation: A Handbook. Ottawa: Oxfam Canada.
McQuerry S. 2004. CCNA Self-Study: Introduction to Cisco Networking Technologies
(INTRO) 640-821, 640-801. Indianapolis: Pearson Education, Cisco Press.
Mitra S. 2009. Case study: The hole in the wall, or minimally invasive education in Unwin T
(ed). ICT4D: Information and Communication Technology for Development. Cambridge:
67

Cambridge University Press.
Morello H J. 2007. e-(re)volution: Zapatistas and the Emancipatory Internet in A Contra
Corriente 4(2): 54-76.
Mozumder P and A. Marathe. 2007. Role of information and communication networks in
malaria survival in Malaria Journal. Volume 6. Retrieved 13 August 2010 from
http://www.malariajournal.com/content/6/1/136.
Munyua A, M Mureithi and G Githaiga. 2010. Women and cybercrime in Kenya: the dark
side of ICTS: Working document 1. Nairobi: KictAnet, Kenya ICT Action Network.
Murray A. 2010. Information Technology Law: The Law and Society. Oxford: Oxford
University Press.
New York Times. 2010. Google Shuts China Site in Dispute Over Censorship. Retrieved 23
August 2010 from http://www.nytimes.com/2010/03/23/technology/23google.html.
Norris P. 2001. Civic Engagement, Information Poverty, and the Internet Worldwide.
Cambridge: Cambridge University Press.
(OECD) Organisation for Economic Co-operation and Development. 2008. Measuring the
Impacts of ICT using Official Statistics. Paris: Working Party on Indicators for the
Information Society, Organisation for Economic Co-operation and Development.
(OLSET) Open Learning Systems Education Trust. 2010. About Us. Retrieved 1 February
2010 from
http://www.olset.org.za/index.php?option=com_content&task=blogcategory&id=26&Item
id=55.
(OMB) Office of Management and Budget. 2010. Budget of the United States Government:
Main Page. Washington, DC: United States Government. Retrieved 28 February 2010
from http://www.gpoaccess.gov/usbudget/.
Poniewozik J. 2009. Iranians Protest Election, Tweeps Protest CNN. Retrieved 3 February
2010 from http://tunedin.blogs.time.com/2009/06/15/iranians-protest-election-tweepsprotest-cnn/.
(POST) Parliamentary Office of Science and Technology. 2008. ICT and CO2 Emissions.
Postnote December 2008 No 319. London: Parliament of the United Kingdom. Retrieved
8 March 2010 from http://www.parliament.uk/documents/upload/postpn319.pdf.
Prahalad C K. 2004. The Fortune at the Bottom of the Pyramid: Eradicating Poverty through
68

Profits. Upper Saddle River: Warthon School Publishing.
Proenza F J, Bastidas-Buch R and Montero G. 2001. Telecenters for socioeconomic and rural
Development in Latin America and the Caribbean. Washington, DC: FAO, IADB and
ITU.
Ranjini C R and Sahay S. 2006. Computer-Based Health Information Systems: Projects for
Computerization or Health Management? Empirical Experiences from India in GascoHernandez M, Equiza-Lopez F and Acevedo Ruiz M (eds). Information and
Communication Technologies and Human Development: Opportunities and Challenges.
London: Idea Group Publishing.
Rashid A T and Diga K. 2008. Mobiles are leading the way in Information for Development
6(6): 10-12.
Rezaian B. 2006. Integrating ICTs in African Development: Challenges and Opportunities in
Sub-Saharan Africa in Gasco-Hernandez M, Equiza-Lopez F and Acevedo Ruiz M (eds).
Information and Communication Technologies and Human Development: Opportunities
and Challenges. London: Idea Group Publishing.
Roach S. 1987. America's Technology Dilemma: A Profile of the Information Economy.
Special Economy Study. New York: Morgan Stanley & Co.
Robinson A. 2006. The E-Pabelan National ICT4PR Pilot Project: Experiences and
Challenges of Implementation in an Indonesian Context in Gasco-Hernandez M, EquizaLopez F and Acevedo Ruiz M (eds). Information and Communication Technologies and
Human Development: Opportunities and Challenges. London: Idea Group Publishing.
Robinson B. 2009. Case study: EU-China GBEP – an ICT-supported system for schoolbased professional development in Unwin T (ed). ICT4D: Information and
Communication Technology for Development. Cambridge: Cambridge University Press.
Rodan G. 1998. “The Internet and Political Control in Singapore” in Political Science Quarterly.
113(1): 63-89.
Rodriguez F and E J Wilson III. 2000. Are Poor Countries Losing the Information Revolution?
Retrieved 17 July 2010 from http://www.cidcm.umd.edu/library/papers/ewilson/apxc.pdf.
Roseneau J N and Johnson D. 2002. “Information Technologies and Turbulence in World
Politics” in Allison J E (ed). Technology, Development, and Democracy: International

69

Conflict and Cooperation in the Information Age. Albany: State University of New York
Press.
(RSF) Reporteurs Sans Frontières. 2005. Information supplied by Yahoo! helped journalist Shi
Tao get 10 years in prison (Published on 6 September 2005). Retrieved on 28 February 2010
from http://www.rsf.org/Information-supplied-by-Yahoo.html.
(RSF) Reporteurs Sans Frontières. 2006. 2006 Annual Report. Paris: Reporteurs Sans
Frontières.
(RSF) Reporteurs Sans Frontières. 2009. 2009 Annual Report. Paris: Reporteurs Sans
Frontières.
Schmidt J P and C Stork. 2008. Towards Evidence Based ICT Policy and Regulation: eSkills. Policy Paper 3. Cape Town: Research ICT Africa.
Scott N, Batchelor S, Ridley J and Jorgensen B. 2004. The Impact of Mobile Phones in
Africa. London: Commission for Africa.
Selinger M. 2009. ICT in education: catalyst for development in Unwin T (ed). ICT4D:
Information and Communication Technology for Development. Cambridge: Cambridge
University Press.
Sen A. 1984. Resources, Values and Development. Cambridge: Harvard University Press.
Sen A. 1999. Development as Freedom. Oxford: Oxford University Press.
Sen A. 2001. Employment, Technology and Development. New Delhi: Oxford University
Press. Original publication 1975.
Sen A. 2009. Development as Capability Expansion in Fukuda-Parr S and Shiva Kumar A K
(eds). Handbook of Human Development. Oxford: Oxford University Press.
Slevin J. 2000. The Internet and Society. Cambridge: Polity Press.
Solow R. 1987. We'd better watch out in New York Times Book Review, July 12 1987.
Retrieved 23 August 2010 from http://www.standupeconomist.com/pdf/misc/solowcomputer-productivity.pdf.
Surman M. 2009. Case study: Telecentre 2.0. What’s next? Almost anything in Unwin T (ed).
ICT4D: Information and Communication Technology for Development. Cambridge:
Cambridge University Press.
Tongia R. 2006. Information and Communications Technology for Development (ICT4D) –
A Design Challenge? Retrieved 17 July 2010 from
70

http://www.contrib.andrew.cmu.edu/~tongia/ictd2006.pdf.
(TTC) Tactical Technology Collective. 2009. 10 Tactics for Turning Information into Action.
Brighton: Tactical Technology Collective.
Uimonen P. 2003. How Can ICT Make a Difference in National Development Efforts?:
Development Policies, ICT and the Shaping of the Future in Weigel G and Waldburger D
(eds). ICT4D – Connecting People for a Better World: Lessons, Innovations and
Perspectives of Information and Communication Technologies in Development. Berne
and Kuala Lumpur: Swiss Agency for Development and Cooperation (SDC) and Global
Knowledge Partnership (GKP).
(UN) United Nations. 2000. Resolution adopted by the General Assembly: 55/2 United
Nations Millennium Declaration. Retrieved 31 January 2010 from
http://www.un.org/millenniumgoals/.
(UNCTAD) United Nations Conference on Trade and Development. 2008. Tackling the
global food crisis. UNCTAD Policy Briefs No 2, June 2008. Geneva: UNCTAD Press.
(UNDESA-GAID) United Nations Department of Economic and Social Affairs-Global
Alliance for Information and Communication Technologies and Development. 2009. ICT
in Health for Development. New York: UNDESA-GAID.
(UNDP) United Nations Development Programme. 1990. Human Development Report 1990.
New York: Oxford University Press.
(UNEP) United Nations Environment Programme. 2009. Recycling – From E-Waste to
Resources. Paris: UNEP DTIE Sustainable Consumption and Production Branch.
Unwin T. 2009a. Development agendas and the place of ICTs in Unwin T (ed). ICT4D:
Information and Communication Technology for Development. Cambridge: Cambridge
University Press.
Unwin T. 2009b. ICT4D implementation: policies and partnerships in Unwin T (ed). ICT4D:
Information and Communication Technology for Development. Cambridge: Cambridge
University Press.
Unwin T. 2009c. Information and communication in development practice in Unwin T (ed).
ICT4D: Information and Communication Technology for Development. Cambridge:
Cambridge University Press.
Unwin T. 2009d. Introduction in Unwin T (ed). ICT4D: Information and Communication
71

Technology for Development. Cambridge: Cambridge University Press.
Unwin T. 2009e. Conclusions in Unwin T (ed). ICT4D: Information and Communication
Technology for Development. Cambridge: Cambridge University Press.
Unwin T. 2009f. The technologies: identifying appropriate solutions for development needs
in Unwin T (ed). ICT4D: Information and Communication Technology for Development.
Cambridge: Cambridge University Press.
(USDS) United States Department of State. 2006. 2005 County Reports on Human Rights
Practices: Ethiopia. Washington, DC: US Department of State, Bureau of Democracy,
Human Rights, and Labor. Retrieved 28 February 2010 from
http://www.state.gov/g/drl/rls/hrrpt/2005/61569.htm.
van Ark B, R Inklaar and R H McGuckin. 2003. ICT and Productivity in Europe and the United
States: Where do the differences come from? Economics Program Working Paper #03-05.
New York: The Conference Board.
Wallsten S J. 2001. An Econometric Analysis of Telecom Competition, Privatization, and
Regulation in Africa and Latin America in Journal of Industrial Economics, 49(1) pp1-19.
Warschauer M. 2004. Technology and Social Inclusion: Rethinking the Digital Divide.
Cambridge: The MIT Press.
Wattegama C. 2005. ICT for Human Development in the Third World: The Reality and the
Myth Retrieved 15 November 2009 from
http://www.horizonlanka.org/media/cssl/chanuka1/CSSL_2005.pdf.
Weigel G and Waldburger D (eds). 2003. ICT4D – Connecting People for a Better World:
Lessons, Innovations and Perspectives of Information and Communication Technologies
in Development. Berne and Kuala Lumpur: Swiss Agency for Development and
Cooperation (SDC) and Global Knowledge Partnership (GKP).
World Bank, 2002. Information and communication technologies: A World Bank Group
Strategy. Washington, DC: The World Bank.
World Bank. 2005. Financing Information and Communication Infrastructure Needs in the
Developing World: A World Bank Contribution to the World Summit on the Information
Society Working Group on Financing ICT. Washington, DC: The World Bank.
World Bank. 2010. World Development Indicators 2010. Washington, DC: The World Bank.
(WHO) World Health Organization. 2004. eHealth for Health-care Delivery: Strategy 200472

2007. Geneva: World Health Organization.
(WHO) World Health Organization. 2007. Building Foundations for e-Health: Progress of
Member States. Geneva: Global Observatory for eHealth.
(WSIS) World Summit on the Information Society. 2005. Tunis Commitment (WSIS05/TUNIS/DOC/7-E). Geneva: World Summit on the Information Society. Retrieved on
31 January 2010 from http://www.itu.int/wsis/docs2/tunis/off/7.html.
Wresch W. 2009. Progress on the Global Digital Divide: An ethical perspective based on
Amartya Sen’s Capabilities Model. Oshkosh: College of Business. Retrieved 6 November
2009 from http://www.uwosh.edu/faculty_staff/wresch/Sen%20digital%20progress.htm.
Yunkap Kwankam S, Pablos-Mendez A and Kay M. 2009. E-health: information and
communication technologies for health in Unwin T (ed). ICT4D: Information and
Communication Technology for Development. Cambridge: Cambridge University Press.

73

