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ICT indicators for advocacy

Introduction
During the course of the last fifteen years, information and communi-
cations technology (ICT) indicators have become increasingly popu-
larised and prominent in mainstream discourses. In the advocacy
arena, indicators provide the groundwork for effective lobbying and
policy-making at different levels of mobilisation. To address inequali-
ties in access to ICTs – what is commonly referred to as the “digital
divide” – it is essential to identify where there are inequalities, and
how exclusion is manifested, in order to specifically target solutions.
Some solutions may be purely technical, such as extending infrastruc-
ture to rural communities. However, indicators can also help policy
advocates and policy-makers to assess how likely different commu-
nities are to integrate ICT into their work and social trajectories –
what is commonly referred to as e-readiness. Indicators, while use-
ful, are not neutral. This chapter considers ICT indicators and seeks
to clarify practices around designing and using indicators for meas-
uring progress towards a global information society.

A robust set of indicators is difficult to achieve; you have to have
commitment across countries and stakeholders who agree that the
exercise is useful. There also needs to be agreement on the indicators
to be collected, which is a shifting terrain in terms of what is per-
ceived as useful information. Traditionally, telecom sector indicators
(and the collection of statistics used to construct them) have focused
on physical infrastructure. This made sense in the historical context
of monopoly provision of telecom services. There was only one serv-
ice provider to collect information from, and there were only two
classes of users (household consumers and business users). Com-
mon carriage guidelines meant that what was going over the “twisted
pairs” was not an object of analysis, which merely focused on traffic
data. The only experiential data of note were quality of service indica-
tors, which actually relate to technical service provision rather than
the personal level effectiveness of the call.

However, as is becoming increasingly evident, it is not terribly
meaningful to study telecoms as stand-alone infrastructure. Communi-
cation technologies are very much intertwined with human capabilities
and motivations. This becomes apparent with surprises in uptake such
as occurred with mobile, prepaid and short message service (SMS),
and more recently with wireless communications and internet diffu-
sion. These examples illustrate the dependence of ICT infrastructure on
social relations, as well as the need for ICT indicator projects to extend
their inquiry beyond access to encompass usage and adoption, and
also impact of the new technologies. Historically, and even today, ICT
indicators overwhelmingly focus on infrastructure and connectivity –
in other words, how many phones are in use, rather than who is using
them for what. This chapter argues that we need to have a clearer pic-

ture of demand side conditions and use. Indicators that inquire into the
nature of use and usage conditions will provide equally important infor-
mation for informing policy decisions, and will certainly clarify the pic-
ture created by connectivity and technical components.

Finally, a word about divides and globalisation. Globalisation and
technological change have opened up new paths for communication
and information flows, but these are cut short by the dead-ends of
“digital divides”. Economic and social divides have always existed
and many argue that the prevalent technological divides of the early
21st century are predominantly an extension of already existing, his-
torical exclusion. Especially in the context of the information society,
divides are fundamental to our understanding and use of indicators.
In essence, divides are really what indicators are about: assessing
where there are people who have fewer opportunities to improve their
lives or their family (or community) livelihoods, and have a lower
quality of health, education and life than is deemed acceptable – as
defined in international treaties and conventions. If we are not as-
sessing how to bridge gaps, or to make even better bridges for such
gaps, then we are likely assessing the terrain for provision of service
strategies for those who already have access and are not marginalised.

This chapter is organised as follows: it begins with an overview
of indicator sources, followed by a brief discussion of what indicators
are, why we use them, and what they purport to represent. This in
turn is followed by a consideration of the data that is used to make up
indicators, and then a section which discusses indicators’ inherent
biases and unpacks some issues around their use. The chapter con-
cludes with a call for further cooperation around indicators across
the different stakeholder groups.

Key sources of ICT indicators
Most advocacy initiatives and research projects do not undertake the chal-
lenge of new data collection to devise their own ICT indicators. However,
for different advocacy moments, we still need statistical information from
legitimate and recognised sources. This section briefly identifies the or-
ganisations that currently have significant stocks of ICT indicators avail-
able to the public for free or at a nominal cost. Whether the entity collect-
ing data has the sufficient resources, legitimacy and mandate for such an
undertaking are also important to consider. There is no shortage of ICT
indicators sources, and there are also strong overlaps with measurement
of other sectors that are being transformed by the use of ICT – economic,
poverty and governance assessments, health, education, etc.

Many international organisations such as the World Economic
Forum and UNESCO’s Orbicom produce reports with indicator collec-
tions that are either devoted specifically to perspectives on the ICT
terrain at national and regional levels, or which use ICT indicators in
the context of a broader assessment, such as the UN Development
Programme (UNDP) Human Development Index.2  Historically, the

1 APC and ITeM gratefully acknowledge Comunica (<www.comunica.org>) and
LIRNE.NET (<www.lirne.net>) for this contribution.

2 The United Nations Online Network in Public Administration and Finance (UNPAN)
has a page linking to major statistical databases across a range of different
themes. See: <www.unpan.org/statistical_database.asp>.
An important addition to collections of indicators is the UN Millennium
Development Goals database. See: <mdgs.un.org/unsd/mdg/Default.aspx>.
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International Telecommunication Union (ITU)3 housed the mother of
all ICT-related indicator collections and maintains some 80 sets of
ICT statistics, which it makes available in printed reports, at its website
and in databases. The ITU also figures prominently in high level initia-
tives to achieve consensus around which indicators should be col-
lected and how to build better indicators in order to better understand
ICTs and their impact on society and more effectively assess and
measure their diffusion and absorption across the world. The ITU’s
Digital Opportunity Index (DOI) draws upon eleven of these indica-
tors to provide a composite measure and ranking of nations’ ICT ca-
pability. The ITU served as the host secretariat for the World Summit
on the Information Society (WSIS). During the first phase of the Sum-
mit (2003) the theme of indicators was highlighted and the seeds
were planted for establishing the multi-stakeholder entity, Partner-
ship on Measuring ICT for Development, and for the DOI.

The World Bank4  collects hundreds of indicators across a number
of different sectors and maintains these in different databases avail-
able at their website. The ICT at a Glance pages offer 27 ICT-related
indicators, but other sectors such as health and education also have
ICT-related statistics. The Knowledge Assessment Methodology
(KAM),5  initiated by the World Bank Institute, works to resolve which
indicators are central to assessing the new economy and uses more
than 80 of them as the basis for the Knowledge Economy Index (KEI);
of these, 12 are specifically ICT-related indicators. A knowledge
economy will be characterised by an educated and skilled labour force,
an effective innovation system, adequate information infrastructure and
conducive endowments in terms of economic and institutional regimes.
The KAM illustrates some of the complexity in assessing the ICT terrain
and contributions to socioeconomic improvements at a national level
as elements of ICT adoption and access traverse these different do-
mains. It has been argued that in past years the World Bank, seeking to
demonstrate the effectiveness of Washington consensus policies, has
made choices that skew indicators in favour of this perception.6 As dis-
cussed below, all indicators have their respective biases.

In June 2004, during the 11th United Nations Conference on Trade
and Development (UNCTAD), an international, multi-stakeholder Part-
nership on Measuring ICT for Development was launched. The Meas-
uring ICT website housed by UNCTAD, and the WSIS thematic meet-
ings on different aspects of ICT indicators and measurement, are the
direct results of the WSIS emphasis on indicators, and are working
towards agreeing to a set of standardised ICT indicators to measure
the information society that would be collected across all countries
and allow for benchmarking and comparison:

As the information society gains momentum, reliable statistical
data and indicators regarding ICT readiness, use and impact are
increasingly and urgently needed. Reliable ICT statistical data
and indicators help policy makers to formulate policies and strat-
egies for ICT-driven economic growth, to measure their impact,
and to monitor and evaluate ICT-related developments.

ICT statistical data and indicators must also be comparable at

the international level, in order to allow developing countries to
benchmark their information economies with those of developed
countries and to take policy decisions to narrow the digital di-
vide (UNCTAD – Measuring ICT website).

The Partnership on Measuring ICT for Development has devel-
oped a text, Core ICT Indicators (UN, 2005), which identifies indica-
tors used to assess:

• ICT infrastructure and access

• Access to, and use of, ICT by households and individuals

• Use of ICT by businesses

• The ICT sector and trade in ICT goods

The text describes the intention of each indicator and proposes
model questions for obtaining an accurate response and hence accu-
rate data. This list of indicators does not claim to be complete and
identifies the process as continuous and subject to periodic review. In
the same vein, the UN Millennium Development Goal (MDG) website7

provides a metadata section listing the methodology and data used to
inform the MDG indicators.

These international agencies work with national level statistical
agencies to obtain data, and in the case of the Partnership on Measur-
ing ICT, to arrive at consensus on which indicators should be col-
lected and the methodology for their collection. An extensive (and
perhaps exhaustive) list of national statistical agencies is maintained
on the Measuring the Information Society website.8  Collecting and
maintaining (updating on a regular basis) a stock of indicators is an
intensive and costly undertaking for which some developing coun-
tries may not choose or be able to allocate resources. In this case,
regional associations such as the United Nations Economic Commis-
sion for Latin America and the Caribbean (ECLAC) and regional devel-
opment banks such as the Inter-American Development Bank and the
African Development Bank can be important sources for much statis-
tical information and analysis, as they monitor markets, economic
conditions, stability, regulatory and governance conditions – many of
which will intersect with the ICT terrain. Regional level research or-
ganisations such as Research ICT Africa have also been undertaking
household level data collection across a number of countries.

During the mid-1990s when privatisation and liberalisation of
telecom networks became pervasive around the world, independent
national regulatory authorities (NRAs) were established to oversee
the reforms. In order to effectively inform regulatory processes and
decision-making, NRAs collect information about the sector on many
different levels. Some regulators are proactive about making this in-
formation publicly available.9  Where NRAs are under-resourced, re-
gional regulatory associations have a role to better coordinate statis-
tical information about the ICT sector.

Finally, there are a number of research and market intelligence
groups that collect and maintain proprietary stocks of information
and analysis. These usually cost more than academic or grassroots
research budgets will permit. The Economist Intelligence Unit (EIU) is

7 <mdgs.un.org/unsd/mdg/Metadata.aspx>.

8 <measuring-ict.unctad.org/QuickPlace/measuring-ict/Main.nsf/h_Toc/
1F6843B23A7F136CC1257110005302AF/?OpenDocument>.

9 See the World Dialogue on Regulation for Network Economies website for tables
summarising regulatory resources for Africa (<www.regulateonline.org/content/
view/895/32>), Asia (<www.regulateonline.org/content/view/878/32>) and Latin
America and the Caribbean (<www.regulateonline.org/content/view/832/32>).

3 <www.itu.int>.

4 <www.worldbank.org>.

5 See the KAM Methodology webpage: <www.worldbank.org/kam>.

6 See for example George (2004) among other Transnational Institute publications
(www.tni.org). Pogge and Reddy (2006) have written extensively on the
methodology for the World Bank’s international poverty line (IPL) indicator which
in 2000 was revised by the Bank without, they argue, sufficient clarity or
transparency, resulting in dramatically altered poverty figures.
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an exception to this and makes available their yearly report on e-readi-
ness rankings of 65 countries.

What are indicators?
ICT indicators provide a snapshot summary of information about
projects, countries or regions. The vantage point of the snapshot pro-
vides an indication of who is taking the picture and what is being
identified as important – or not. By way of example, a security firm
could develop a risk indicator for retail stores taking into account such
factors as the number of entry points to the store, how many security
cameras there are, timer locks on the store safe, bars on windows,
and background check protocols for hiring staff. Such an indicator
would purport to advise on the likelihood of the store being targeted
for robbery and being successfully robbed.

The security indicator could then be used by insurance firms to
assess insurance risk; by security firms to assess where they need to
apply their efforts to reinforce the existing security system; and by
potential thieves to pinpoint security weak points. Conversely, for ex-
ample, the owner of the enterprise might also use the security indica-
tor (perhaps without divulging its constituent statistical elements) as
supportive evidence for claiming that the business is not risky to po-

tential investors. This would be a misleading use of the indicator, as
investors are looking for a different kind of security, or at least a broader
definition of security. The indicator does not provide any kind of evi-
dence on the likelihood of the owner using the store for laundering
money, or under-reporting earnings for the purpose of tax evasion.

This kind of issue also arises in using indicators for advocacy.
As will be discussed further below, indicators are not neutral and ex-
press different things. The fact that the providers of a particular set of
indicators are from a different side of the fence does not mean that
their data or methodology is necessarily corrupt, flawed or bad. We
can assume, nonetheless, that there are different reasons for devis-
ing indicators, which may have a different focus, and thus may come
at the data from a different perspective. Despite agreement on the
importance of ICTs there is no sweeping consensus on approaches or
conceptual models. What are the most salient aspects that will dem-
onstrate progress? And what kinds of progress? Do we measure sim-
ply the incidence of infrastructure and technology penetration? Or do
we go further to also include data to document economic progress
and social progress?

Indicators are an abbreviated language or device: they point, but
do not explain. So it is useful to know who is doing the pointing, as

Source Website

International Telecommunication Union (ITU) <www.itu.int/ict>

Millennium Development Goals (MDGs) Indicators <mdgs.un.org/unsd/mdg>

Organisation for Economic Co-operation and Development (OECD) <www.oecd.org/ict>

Research ICT Africa! (RIA!) <www.researchictafrica.net>

UNCTAD: Measuring the information society <measuring-ict.unctad.org>

United Nations Development Programme (UNDP): Human Development Report <hdr.undp.org/statistics>

World Bank (WB): Information & Communications for Development (IC4D) -
Global Trends and Policies <www.worldbank.org/ic4d>

World Bank (WB): World Development Indicators <www.worldbank.org/data>

Table 1: Key ICT indicator sources

Index Source

Table 2: Predominant ICT indicator indices

Digital Access Index (DAI) International Telecommunication Union (ITU)

Digital Opportunity Index (DOI) International Telecommunication Union (ITU)

E-Readiness Index Economist Intelligence Unit (EIU)

E-Readiness Index United Nations Division for Public Administration
and Development Management (UNPAN)

ICT Index World Bank

Index of ICT Diffusion United Nations Conference on Trade and
Development (UNCTAD)

Index of Knowledge Societies (IKS) World Bank (WB)

Infostates Orbicom

Knowledge Economy Index (KEI) World Bank Institute

Networked Readiness Index (NRI) World Economic Forum

Technology Achievement Index (TAI) United Nations Development Programme (UNDP)
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well as their motivation for pointing in the first place, and the evi-
dence used to legitimise their authority to point convincingly. Often,
we accept the authority of many indicators without delving into their
methodologies. Overall, indicators must be understood as value-laden
and not neutral. They provide a snapshot of progress in the context of
the particular world view of their creators and contain their own in-
herent values.

Indicators can contribute to three main aspects of ICT policy
development:

• Needs assessment

• Monitoring progress in different economic and social sectors

• Providing evaluation and feedback for specific programmes and
initiatives.

Indicators are essential for setting policy priorities, measuring
progress towards targets, and benchmarking results. Thus, indica-
tors can also be viewed as having a definitional function in terms of
setting the parameters of the problem to be addressed. The decision
of which indicators are important to collect provides evidence of what
is being valued. The definition, design and measurement underlying
indicators must be effected in reference to how they are intended to
be used. Otherwise, indicators can be false and misleading meas-
ures. This underlines the importance of policy advocates being
proactive in defining which indicators are important.

One of the most obvious examples is that it is only recently that
statistics and indicators that are disaggregated by gender have been
viewed as essential in mainstream practices – although it has long been
known that women and girls typically do not have the same level of
access to training and technology as boys and men. Without this kind
of statistical information about access levels between the sexes, no real
targets can be set, and realistic strategies for achieving their success
cannot be devised. In addition to gender, there are also many instances
of the already marginalised not being counted in statistical indicators.
The excuse or claim is that they are difficult to include for a variety of
reasons. Advocacy groups working at the grassroots level are particu-
larly well situated to contribute to the stemming of this oversight where
it occurs, giving the marginalised a voice – or at least a number.

Indicators can serve an advocacy function in support of demands
around national level policy-making; to illustrate a basis for universal
service projects; to lobby for a particular change in regulation; and so
forth. There are international conventions for national level collection
of data to report on a variety of socio-demographic phenomena such
as population, health, educational attainment, and economic perform-
ance (among others). These data are used comparatively and across
time to inform policies, target programmes, and guide investment
decisions. Data about technology penetration and use are increas-
ingly being used to form part of this picture.

Data are used in collections to form indicators. Indicators are an
interpretation of the data and provide a snapshot of the assessed terrain
from the perspective of what we want to show. Thus, if we consider the
information society as mainly being concerned with access to technol-
ogy, we will build an indicator that balances data about population, pen-
etration of infrastructure and the cost of using it. The change in the
indicator over time will provide feedback on policy performance as illus-
trated in Figure 1. The next section considers the practical challenges of
moving along the spectrum from data collection to indicators.

Data collection issues
Data is raw information such as the numbers programmed in your
speed dial, the last ten numbers dialled on your mobile phone, the
number of times you lent your phone to a friend last week, how
many people use prepaid telephony and how many have postpaid
subscriptions, how much it costs to make a call, whether you have
email access via your phone, your home, your local telecentre or
not at all, the hours that telecentres are open for business, whether
your mother has ever made a long distance call, and so forth. Which
of these are interesting and useful will depend on what is being
measured. Which data will actually be used is contingent on a number
of factors.

Access to data
Data being out there does not necessarily mean that it is available or
accessible. As shown in Figure 1, there has to be a determination of
what kinds of illustration the data is intended to provide. If the policy
being assessed targets women or youth, then it is clear that infor-
mation from those groups will need to be pursued. As has often
been the case, women, for example, have not been specifically tar-
geted in policy, resulting in a lack of gender-disaggregated data.
This means that a baseline for assessing initiatives that do now tar-
get women does not exist, making it difficult to assess progress or
the success of such initiatives.

Data sources may have different reasons for withholding infor-
mation. A recent survey on small and medium enterprise (SME) use
of ICT (Esselaar et al, 2006) found that entrepreneurs provided inac-
curate information due to concerns around taxation and competition,
and also because of a lack of record-keeping.

Sample size and selection
To achieve a legitimate sample for an international level indicator
you actually need a lot of data. Data collection can be an expensive
proposition. By way of example, the 1990 US census cost USD 2.5
billion to undertake a 33-question census of a population of
248,718,301, which works out to USD 10.02 per person, or USD
75.5 million per question. In 2000, the 53-question census cost
USD 4.5 billion at USD 15.99 per person or USD 84.9 million per
question.10  These costs do not include the time taken by individuals to
self-administer the questions, and if you think in terms of a researcher
administering surveys taking about 15 minutes each, it is not difficult
to see the costs of achieving a representative sample, and even more
so for a sample adhering to standards for international comparability.

Secondary use of data sets
While internationally comparable indicators may have their use, in
many instances there may be more practical strategies for collecting
information that is more complete than what already exists and is
likely to be sufficiently accurate for project or policy development. An
example of this is using ministry of education records, or even the
local school boards, for obtaining information about ICT availability
and use at the school or classroom level, rather than through the
national statistical institutes.

Another important strategy is secondary use of data sets, using
existing data sets for different purposes and combining data sets for
reanalysis. There is a tendency to push for collection of data, with less
attention being given to creative approaches to secondary analysis which

10 See: <www.genealogybranches.com/censuscosts.html>.
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can be equally revealing. For developing countries in particular this
may be the fastest, best and cheapest way to shed initial light on a
number of key issues. But there is also the risk of inheriting and hence
perpetuating biases in the design of the collection model or other
data errors.

Survey design
Data collection methodology is a large area and we will not go into
detail here, but will only provide an illustration of this aspect’s com-
plexity. For example, if you want to devise a survey to assess afford-
ability of mobile telephony, as undertaken by LIRNEasia in their
Telecom Use on a Shoestring project,11  what kinds of evidence do
you collect and what questions do you ask to ascertain this? In terms
of affordability, are you concerned with the cost of services or the
cost of acquiring a new handset and subsequent use? Some ques-
tions for the former include how often people use their phone to make
calls (or conversely whether they only use it to receive calls); how
expensive they perceive using their phone to be; and whether the cost
of calls being reduced by X-percent would alter their usage of the
phone. Further questions to round out the picture include inquiry into
different modes of communication (fixed, mobile or public access),
what the respondents felt were the benefits of access, and the re-
spondent’s monthly communication expenditure.

Once the questions are determined, however, it is still a meth-
odological challenge to get accurate results. Just the last question of
monthly communication expenditure can be difficult to accurately re-
member, especially if prepaid cards are used.

Summing up…
Reliable indicators aim for transparency around data sampling and
collection procedures. This transparency is achieved through clarity
of definitional terms and their explication, a clear statement of meth-
odology and methodological issues including how conflicting data
are resolved, how often new data is collected, the size of the sample,
and the strategy for achieving a random and representative sample.
Because political motivations for collecting particular kinds of data
are of paramount importance, it is useful to have clarity around who
is responsible for data collection and under what conditions (e.g. of
remuneration).

Issues around indicators
Indicators are not value free, but because they are expressed in num-
bers, they appear to be objective answers to what may be straight-
forward questions, such as, how many people have access to a tel-
ephone? The Partnership on Measuring ICT has made significant
strides in some of the definitional problematics, for example, in ar-
riving at common definitions for terms such as access and method-
ologies for indicator collection. However, increasingly ICT indica-
tors (or indices) attempt to demonstrate more complex questions,
such as a nation’s e-readiness or the link between ICT and growth.
This section seeks to identify ways in which indicators can be mis-
used or misinterpreted.

Harmonising definitions and indicators
How many people have access to a telephone? There are now different
ways to connect to telecom networks and there are different kinds of ICT
services and applications to allow people to communicate with others.
Accordingly, there has been a shift from a focus on universal service –
signalling aspirations for a fixed line to every home to provide affordable
basic telephone service – to universal access – recognising the possibil-
ity of providing reasonably affordable access to communication services
across communities by different access channels. Universal access ter-
minology recognises that having access to a telephone does not neces-
sarily imply ownership of either a fixed telephone or a mobile handset.
However, beyond ownership there are the further categories of subscriber,
user or percentage of the population within range of a signal. The defini-
tion for user varies widely from someone who has used a telephone some-
time during the last year, in the last three months, in the last month, a
certain number of times per given timeframe, etc. It is easy to see how
users and subscribers might be inadvertently used interchangeably, thus
creating inaccurate perceptions. In the same vein, the percentage of the
population (or number of inhabitants) with access to a signal does not
actually tell us how many are able to avail themselves of productive use
of the signal.

If we consider the community access points identified in the coun-
try case studies in this report, we find that there are telecentres, kiosks,
public internet access points, community technology centres, public serv-
ice stations, coin-operated public phones, etc. It is difficult to compare
these across countries, not because they have different names, but be-
cause the different names refer to different entities. Some are stand-alone
public telephones, others are telephone resell points (and just these two
examples have very different business models and service implications);
others provide internet services, which may include voice over internet
protocol (VoIP) telephony, others may be service centres which provide
support services in addition to technology access, and so forth.

Harmonisation of terminology and methods for assessing and as-
signing values also needs to occur at other levels, such as tariffs (per-
minute, per-second or per-pulse charges or flat rates); affordability, which
involves regional differences; accessibility, in terms of distance; broadband
services, for which there is some dispute between 3G and WiMax offer-
ings; and so forth. In order to illustrate the importance of such precision
around terminology, consider that lack of precision can result in claims
that an operator has fulfilled universal access requirements by installing
a single payphone in a village in a context in which providing universal
access fulfils licence conditions for exclusivity of service provision.

Indicators from supply and demand perspectives
Not surprisingly, there will often be a divergence between what op-
erators want to demonstrate (supply of services) and advocacy needs

Fig. 1: The ideal virtuous circle

Data Indicator Indices

Available resources
for data collection;
transparent access
to data; and data
collection
metodologies

Selection
and weighting

Benchmarking
assessment

Policy,
goals,
political will

Tools for
assessing

compliance,
enforcement,
and advocacy

11 <www.lirneasia.net/2006/04/teleuse-on-a-shoestring-expenditure-and-
perceptions-of-costs-amongst-the-financially-constrained>.
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that are made evident based on how ICTs and their applications and
services are used and made available across different socioeconomic
sectors of society. Clearly, supply- and demand-side concerns are
two sides of the same coin.

Supply-side indicators depict the ICT terrain from the service
providers’ perspective: how much of the terrain is serviced by a sig-
nal, how many fixed lines are available, how big the market is (for
different kinds of services), the conditions of offer (pricing). This kind
of data is captured in information that is required for reporting to
regulators and government authorities (such as for taxation and busi-
ness practices). In addition to the picture of the market that this infor-
mation presents, a key question is: Who has access to this informa-
tion? In many cases, operators retain such information for solely in-

Box 1: Bridges’ Real access / Real impact criteria

1 Physical access to technology
Is technology available and physically accessible?

2 Appropriateness of technology
What is the appropriate technology according to local
conditions, and how do people need and want to put
technology to use?

3 Affordability of technology and technology use
Is technology access affordable for people to use?

4 Human capacity and training
Do people understand how to use technology and its
potential uses?

5 Locally relevant content, applications and services
Is there locally relevant content, especially in terms of
language?

6 Integration into daily routines
Does the technology further burden people’s lives or does
it integrate into daily routines?

7 Socio-cultural factors
Are people limited in their use of technology based on
gender, race, or other socio-cultural factors?

8 Trust in technology
Do people have confidence in and understand the
implications of the technology they use, for instance in
terms of privacy, security, or cybercrime?

9 Local economic environment
Is there a local economy that can and will sustain
technology use?

10 Macro-economic environment
Is national economic policy conducive to widespread
technology use, for example, in terms of transparency,
deregulation, investment, and labour issues?

11 Legal and regulatory framework
How do laws and regulations affect technology use and
what changes are needed to create an environment that
fosters its use?

12 Political will and public support
Is there the necessary political will in government to
enable integration of technology throughout society?

Source: Bridges.org (<www.bridges.org/Real_Access>)

ternal use; and in some cases, regulators obtain operators’ indicators
but do not make them further available.

Demand-side indicators look to evidence about how services are
consumed: by whom (e.g. which members of the family), where services
are accessed, whether users would like to use services more than they
do – and why they are unable to do this (because the call centre is only
open when they are at work, because it costs too much, because they do
not know how to use particular service components, and so forth).

Qualitative vs. quantitative assessments
There are different ways of collecting and presenting information about
the ICT sector, as illustrated in the previous section. With a view to
international comparability and documenting progress by periodic
sampling, there is a logic to using numbers. A quantitative survey or
assessment counts things: how many phone lines exist, how many
homes and schools have computers, etc. However, as shown in terms
of different examples of indicator criteria (Boxes 1 and 2), measuring
the “digital divide” is complicated by qualitative factors: aspects that
are not easily counted, but which have a bearing on how effectively
ICTs are deployed.

An over-reliance on quantitative analysis will fail to capture the
quality of experience. For example, the introduction of computers into
schools may produce impressive statistics, but a qualitative analysis

Box 2: Orbicom’s assessment indicators

Infodensity

Networks

• Main telephone lines per 100 inhabitants
• Waiting lines/mainlines
• Digital lines/mainlines
• Cell phones per 100 inhabitants
• Cable TV subscribership per 100 households
• Internet hosts per 1,000 inhabitants
• Secure servers/Internet hosts
• International bandwidth (Kbs per inhabitant)

Skills

• Adult literacy rates
• Gross enrolment ratios

+  Primary education
+  Secondary education
+  Tertiary education

Info-use

Uptake

• TV equipped households per 100 households
• Residential phone lines per 100 households
• PCs per 100 inhabitants
• Internet users per 100 inhabitants

Intensity

• Broadband users/Internet users
• International outgoing telephone traffic minutes

per capita
• International incoming telephone traffic minutes

per capita

Source: Orbicom (<www.orbicom.ca>)
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will identify how well they are being used and what direction skill-
development initiatives should take. Interviews and case studies can
be used to collect this kind of qualitative information. The statistical
presence of ICT infrastructure does not guarantee access to the full
range of potential users. By way of another example, a teledensity
indicator does not show how telephones are used. The typically low
teledensity rates for developing countries must be understood in terms
of the practice of shared use of such technologies – which is very
much less the case for developed economies, and not made explicit
in the simple indicator.

One dollar a day and $100 laptops
By definition, indicators convey complex information in a concise for-
mat. Although more useful in some senses, reductive presentation of
complex realities may provide an image that rather than illuminating
a situation actually conceals it. By way of example, for those working
in the area of telecommunication, teledensity (the number of tel-
ephones per 100 people) has historically been a standard measure
identifying a given level of telecom infrastructure development. It is
acknowledged that a country’s teledensity denotes an average across
rural and urban areas, and that there may also be socioeconomic con-
straints on use or roll-out of infrastructure in certain areas.

However, ICT indicators are becoming popularised and increas-
ingly used by a wider set of actors from different backgrounds. Addi-
tionally, as ICTs have occupied an increasingly important space in
society and the economy, they are much more reported in the popular
media, which further simplifies presentation of indicators. An exam-
ple of this is the almost sloganistic reporting that there are more phones
in Manhattan than all of Africa. While this has limited use as an indi-
cator beyond a very basic level of consciousness raising, it nonethe-
less paints an evocative picture that people can use to grasp the enor-
mity of the “digital divide”.12  That this quasi indicator has not been
true for a long time is pretty much irrelevant to its continued use.13  In
the same vein, in the early 1990s, the number of times an encyclo-
paedia could circle the earth in a minute provided a visual image of
the speed of computers that people who were not familiar with com-
puters could relate to. Thus, ICT researchers, regulators and telecom
service providers are clear on how teledensity is used. But new users
of the terminology and indicator may not know to connect the indica-
tor with its underlying nuances and components – opening the door
to misinterpretation, misleading uses or fundamental misconceptions.

Another example of this is the international poverty indicator to
identify the number of people in the world living in extreme poverty.
This is the one dollar a day poverty line. Target 1 of the MDGs is to
“Reduce by half the proportion of people living on less than a dollar a
day.” This is a very strong and evocative image. Few people reading
this publication could subsist on one dollar per day.

But what does it mean to live on less than one dollar per day? In
simply asking this question it quickly becomes apparent that the image
is paramount but that the indicator has little to do with any kind of
purchasing power for people subsisting at this level (and perhaps even
little to do with an accurate assessment of real extreme poverty levels).

There are many different ways of measuring poverty and creating indi-
cators to assess poverty and progress on its alleviation. Beyond a vague
economic framing, the concept of one dollar per day provides very little
actual information about the different conditions of poverty.

The $100 laptop is a similar catch-phrase phenomenon – posit-
ing an economic and technical solution for the inability to provide
education to the world’s poorest children. The terminology “digital
divide” also posits a digital solution to divides that are entrenched in
historical socioeconomic exclusion and inequalities.14  Complex is-
sues are framed only in economic and technical terminology. For ICT
indicators, this issue also arises with the use of concepts such as e-
readiness and access to embody a range of meanings across techni-
cal infrastructure, social factors such as language and content, and
personal training and capacity attributes.

Different priorities, influences and results
Over the past decade and a half, there has been an increasing prolif-
eration of studies documenting the fact that ICTs are fundamental to
our economies and societies. And there has also been a growth in
indicator indices to assess and encapsulate different aspects of sec-
tor growth, ICT diffusion, links between ICTs and productivity, the
economy, educational attainment, and so forth. In short, there are a
range of different reasons for wanting to measure ICT. The Sibis re-
port (Technopolis, 2003) discusses the traditional approach of ICT
measurement across three fundamental views of access, use and
impact, with access being the easiest area to objectively document
and historically the predominant focus of ICT indicators.

Table 2 lists ICT indicators indices, which assess and rank coun-
tries on various aspects of ICT diffusion and absorption. While at a
glance they all appear to be concerned with a similar and common
outlook on a similar area of inquiry, they actually have a range of
different foci based on which element of access, use or impact is
most strongly stressed. These are generally the overarching catego-
ries for assessment, although each major ICT indicator index uses
varying terminology indicating the particular spin on their signature
ICT indicator index. For example:

• Digital Opportunity Index: opportunity, infrastructure, and utili-
zation.

• Orbicom Infostate Index: infodensity (the sum of all ICT stocks),
and info-use (consumption flows of ICTs/period), with infostate
being the aggregation of infodensity and info-use.

• Economist Intelligence Unit E-Readiness Index: connectivity and
infrastructure; business environment; consumer and business
adoption; legal and policy environment; social and cultural envi-
ronment; and supporting e-services.

• Networked Readiness Index (World Economic Forum): environ-
ment, readiness, and usage.

• Index of ICT Diffusion (UNCTAD): connectivity, access and policy.

A study on the gender “digital divide” in Francophone Africa, A
Harsh Reality, asserts that components for a gender “digital divide”
indicator should comprise: control, content relevance, capacities and
connectivity (Mottin-Sylla 2005, p. 34). A vantage point neglected in
the design of most ICT indicator and statistical collections is on gender

12 The term “digital divide” itself is also reductive, as it is a product of already
entrenched socioeconomic conditions.

13 A World Bank report looks into this, and hilariously finds that “A Google search
for ‘Manhattan more telephones Africa’ gets over 70,000 hits,” and further adds,
to debunk the myth, “Looking at just Sub-Saharan Africa, there are 10 million
fixed and 26 million mobile telephones, suggesting 7 telephones for each
Manhattanite and commuter” (WB, 2005, p. 9).

14 There are endless digital divide and $100 laptop discussions in different online
forums. The only argument being made here is that the solutions are implied in
the terminology used.
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differences in terms of access, use and impact. Use and impact issues
are often premised upon access indicators, and this is problematic.
Countries demonstrating increased infrastructure access may be oc-
cluding who is allowed to use the technology at a community or house-
hold level. While a gender-sensitive ICT indicator will collect informa-
tion on access, use and impact in a disaggregated gender format, the
gender “digital divide” indicator devised for the Francophone Africa
study is prescriptive, providing information with the intention of tar-
geting women’s additional unequal conditions for correction. The Real
Access/Real Impact criteria developed by Bridges and Orbicom’s as-
sessment categories (Boxes 1 and 2) further illustrate frameworks
extending beyond access to infrastructure.

Number of indicators related to infrastructure 3 6 10 8 2 3 4 12 4 6 5 11

Number included in infrastructure category 3 2 5 8 2 3 3 8 4 4 5 5

Internet penetration x o o x x x o o x x 10

Mobile penetration x x x o x x x x 8

Fixed penetration x x x x x x x 7

PCs per capita x x o x x x 6

Total telephone penetration x x x x 4

Internet host penetration x x x x 4

Internet affordability o o x o 4

Secure internet servers x x o 3

International internet bandwidth per inhabitant o x o 3

Broadband penetration o o x o 4

Electricity consumption x x 2

Proportion of households with fixed line x o 2

Proportion of households with a TV o x 2

Mobile tariffs o o 2

Proportion of households with internet x 1

Mobile internet subscribers x 1

Proportion of households with a PC x 1

Waiting lines/main lines x 1

Digital lines/mainlines x 1

Cable TV penetration x 1

Secure servers/internet hosts x 1

Technology exports x 1

TVs per capita x 1

Hotspot (WiFi) penetration x 1

Local call charge o 1

Fixed tariffs o 1

Mobile population coverage o 1
Source: Minges (2005)

Note: “X” means the indicator is found in an infrastructure category whereas “O” means that the indicator is included in the index but
located in another category.
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Table 3: What is ICT infrastructure?

Graph 1 shows the lack of consistency across the different indi-
ces. The country results for different indices are shown here as a
percentage of their ranking at the Latin American and Caribbean level.
Thus, if the findings were similar across the indices, there would be
incidence of parallel lines as there is for Argentina, Brazil and Colom-
bia for the UNPAN, WBICT and KEI indices – as shown at the top left
corner of the figure. This, however, is the only point of parallel find-
ings – with otherwise widely divergent results. Kauffman and Kumar
(2005) attribute this to the fact that there are three overarching per-
spectives for single item composite ICT indices, such as shown here.
These are ICT readiness, ICT intensity, and indices attempting to
measure impacts of ICTs. Minges’ (2005) work further illustrates the
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trade-offs or different strategies of assessments. This is shown par-
ticularly well by Table 3, a table he uses to depict the different choices
for ICT infrastructure within indices.

Small differences in choices of indicators can result in dramati-
cally different rankings across countries. One example highlighted is
the different results achieved for two indexes measuring countries’
technical capabilities. The UNDP’s Technology Achievement Index (TAI)
counted internet hosts, whereas the Arhibugi and Coco (ArCo) as-
sessment counted internet users. Minges (2005, p. 22) comments:
“Because a host can be located anywhere, it is not really a good meas-
ure of the intensity of internet usage in a country.” In the same vein,
Goswami (2006) argues that the Networked Readiness Index (NRI)
has too many components:

[S]tate of cluster development, number of utility patents, subsi-
dies for R&D, administrative burden, efficiency of tax system, over-
all infrastructure quality, extent of staff training are factors com-
mon to a number of industries and have little connection with ICT
environment, readiness or usage per se. However, they have the
same weight as other more directly related ICT indicators.

Indicators should be explicit with regards to their respective meth-
odologies. It is often the case that methodological statements remain
unread; indeed, many users of indicators lack the necessary background
in quantitative methods necessary to understand the complex statistics
or do not have the time to consider the raw data. Nonetheless, complex
calculations (by experts!) bundled into a single index number that is
offered at face value is not best practice and does not leave open the
opportunity for subsequent analysis and scrutiny. The security indica-
tor example above illustrates how indicators can be used out of context
to misrepresent a given situation. The same can be done simply by not
clarifying the methodology behind the indicator. As shown in the exam-
ples around data collection, there are different ways for collected data
to be biased or inaccurate. The same can also be true for how the data
is subsequently treated to form the basis for an indicator.

Transparency questions are not all pernicious. Some are simply
questions of avoiding misinterpretation or imprecision because of lack
of clarity around methods. Graph 2 provides an example of this. The
Knowledge Economy Index offers the overall indicator in absolute
terms or as adjusted for population. As can be seen in the figure, this
results in a significant difference for Latin American economies with
large populations such as Brazil and Mexico, where there are likely to
be larger gaps between different socio-economic sectors and between
rural and urban inhabitants.

Gender
Despite repeated calls for inclusion of gendered indicators and statis-
tical information disaggregated by gender, there is still lack of progress
in this regard. Huyer et al (2003) discuss a number of important points
around why ICT indicators disaggregated by gender are so important.
The first goes to the issue of women being instrumental in the pov-
erty reduction targeted by the MDGs. Secondly, “ICTs are expected to
play a catalytic role as well” (Huyer et al, 2003). With studies showing
that for the financially constrained there is a generalised positive so-
cial impact of women’s access to ICT – particularly in terms of family
health, but also in terms of employment – it is imperative first to
mobilise advocacy around inclusion, and subsequently to monitor
womens’ and girls’ participation in the information society. This is of
course difficult to undertake if gender-disaggregated statistical infor-
mation is not made more routinely available.

Although it is often pointed out that the “digital divide” is a mani-
festation of other already existing (and entrenched) divides, Huyer et
al (2003, p. 145) provide evidence that the “relationship between the
gender divide and the overall digital divide is very tenuous and does
not support the argument that the two move in tandem.” Thus, work
to reduce a “digital divide” will not necessarily extend benefits to
women and girls – unless the programme is specifically targeted and
implemented with the intention of addressing their particular needs
within particular socioeconomic contexts.

Until 2003, the only sex-disaggregated ICT data collected by the
ITU was the percentage of female employees in telecom administra-
tions, and since 2003, it has added only two new sex-disaggregated
indicators: female internet users as a percentage of total users, and
female internet users as a percentage of females (Halfkin, 2006, pp.
52-53). Internet use indicators are important, but for developing coun-
try contexts, access to mobile telephony is also a very important indi-
cator, as mobile telephony is rapidly becoming the predominant means
for universal access. The Research ICT Africa household surveys15

specifically addressed mobile access by women and men – one of the
first large-scale ICT index studies to do so.

Graph 1: Countries’ % rank for LAC for different indices

Graph 2: Knowledge Economy Index (2005)

15 <www.researchictafrica.net>.
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Summing up…
We rely on indicators to inform advocacy processes and to assess the
progress of ICT in terms of contributing to social goals. Because of
some of their inherent biases, strategic use of indicators means being
cognisant of these biases, and further, explicit in our own proactive
biases around inclusion and empowerment. This means that demand-
side indicators are especially important to inform analysis across dif-
ferent social classes and marginalised sectors of the population. Quali-
tative approaches in particular can further inform quantitative assess-
ments. Household surveys and affordability studies are examples of
such contributions. The project to fill in the gaps of questions that are
not asked, sectors of the population who are not surveyed, and correct-
ing or adding to indicator methodologies, is not a project that should
happen on the sidelines of mainstream indicator communities.

Further, it may be useful to focus more on demand-side infor-
mation to better ascertain technological adoption and productive in-
tegration into different societal sectors.

[T]he shortening of technology product life cycles makes any
tracking measurement problematic. The problem is compounded
by the fact that user definitions and perceptions of technology
vary across countries. Therefore, over the medium and long term,
measuring experience, measuring consumers’ satisfaction lev-
els, insulates indicators from changing technology and its vary-
ing nomenclature (Technopolis, 2003, p. 15).

Because of the multiple paths to connectivity that now exist,
with new paths emerging, what will be most important to document
is the quality of access and subsequent impact on quality of life and
creation and opening up of opportunities, necessitating a more quali-
tative approach to devising indicators and more nuanced understand-
ing of impacts.

Indicators for advocacy – emerging frameworks
How we count things to assess our progress towards universal ac-
cess to ICT will continue to be challenging, especially for the future.
As noted in the Introduction, we are no longer only counting the
number of business and residential subscriptions to a monopoly serv-
ice to arrive at a snapshot of the sector. There are different kinds of
users and subscribers, and there are multiple access channels to a
wide and always increasing array of applications and services. Fur-
ther, we need to know much more about this dynamic terrain than
mere information about access to technology. And, as illustrated in
the previous sections, there are different perspectives and interests
involved in how ICT markets, use, adoption, etc., are depicted. This
concluding section focuses on ways that civil society can mobilise
indicators in service of its own advocacy agenda and also to measure
progress towards achieving this agenda.

The first way to contribute to the design of appropriate indica-
tors is to participate in mainstream processes, such as the Partner-
ship on Measuring ICT for Development, emerging from the WSIS
events. These are extremely important venues for voicing alternative
perspectives and agendas. The participation of civil society in inter-
national forums is increasingly necessary for the processes to be
viewed as legitimate.

Another good way to achieve an intrinsic understanding of indi-
cators is to use them. As with most good practices, it is useful to
begin at home. Implementing proper evaluation practices for projects
and programmes requires the same steps used for indicator design,
which are to identify 1) what needs to be known or made explicit; 2)

where that information resides; 3) a strategy for sampling the data or
collecting information; 4) establishing parameters for ongoing moni-
toring; and 5) a presentation method to effectively depict the needed
information. Much work has already been undertaken to help users
develop and apply evaluation practices that rely on developing evalu-
ation type indicators for advocacy activities. Resources such as the
Gender Evaluation Methodology (GEM)16  set out to explain and de-
mystify processes around how to collect data and use it effectively.
There are numerous guides on project evaluation, but because of the
lack of significant stocks of information from a gendered perspective,
it is perhaps useful as a general rule to begin with GEM and only
deviate from this if a clear case is made that a different approach is
more effective. Through establishing agendas in our own practices,
new norms are created for quality of data stocks and indicators.

To achieve clarity about our own use of data and indicators, agree-
ment on definitions and priorities must occur across the organisation
and/or network. Initiatives such as this publication require that priori-
ties for evaluation are agreed upon. Evidence allocated to these cat-
egories across different case study countries provides an opportunity
to work towards standardisation of findings and resources, and to
agree upon acceptable sources of indicators.

Drafting strategic documents – such as the Association for Pro-
gressive Communications (APC) Internet Rights Charter, or the APC
Recommendations to the WSIS on Internet Governance – require a
vision of how to measure progress. For the latter document, one of five
areas of concern is dedicated to the brief to ensure that internet access
is “universal and affordable” (APC, 2005 and 2006) We need indicators
to illustrate where to exert efforts and pressure, and a way of measur-
ing progress towards these goals. Asserting aspirations of affordable
and universal internet access implies that there are definitions of “af-
fordable” and “universal” in order to assess progress towards achiev-
ing these goals. Affordability in itself is a highly relative term, as illus-
trated by Milne’s (2006) Affordability Toolkit. Affordability is contingent
on willingness and ability to pay for services, access to currency, defi-
nitions of poverty and baskets of goods to assess disposable income,
and income, among other factors. Universal merely means ubiquitous,
but as discussed above, ubiquitous access to a signal is a very different
concept than meaningful integration of new ICT services and applica-
tions into everyday lives. Indeed, as we write our vision statements, we
must simultaneously be devising a vision of evidence that will be mar-
shalled for advocacy and to celebrate successes.

At the end of the day, it may simply be important to know how
many people have access to a telephone. This is an important ques-
tion – and even more so if we take the time to unpack it. �

16 Gender Evaluation Methodology (GEM) for Internet and ICT:
<www.apcwomen.org/gem>.
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ICT indices available online

i) Opportunity:

a. Percentage of population in areas covered by
mobile cellular telephony (not necessarily
subscribers)

b. Internet access tariffs as a percentage of per
capita income

c. Mobile cellular tariffs as a percentage of per capita
income

ii) Infrastructure:

a. Proportion of households with a fixed line
telephone

b. Proportion of households with a computer

Digital Opportunity Index (DOI)

1 <www.itu.int/doi>.

2 <www.itu.int/wisr>.

3 For information on the calculation of these indicators, see: ITU (2006). DOI: A  users’
guide [online]. Available from: <www.itu.int/osg/spu/statistics/DOI/doi-guide.pdf>.

Source: International Telecommunication Union (ITU) / Korea Agency for Digital Opportunity and Promotion (KADO) - Digital Opportunity Platform.1

The DOI is compiled for 180 countries and published annually
in the World Information Society Report.2

The DOI is based on eleven core ICT indicators grouped
in three clusters:3

c. Proportion of households with internet access
at home

d. Mobile cellular subscribers per 100 inhabitants
e. Mobile internet subscribers per 100 inhabitants

iii) Utilisation:

a. Proportion of individuals that used the internet
b. Ratio of fixed broadband subscribers to total

internet subscribers
c. Ratio of mobile broadband subscribers to total

mobile subscribers

The indicators are averaged within each category and
categories are averaged to obtain the DOI value.

The index ranges between 0 and 1, where 1 would be
“complete digital opportunity”.
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Digital Opportunity Index
Variation 2005-2006

Country Opportunity Infrastructure Utilisation DOI Rank

2005 2006 2005 2006 2005 2006 2005 2006 2005 2006

Argentina 0.96 0.97 0.30 0.36 0.15 0.21 0.47 0.51 51 54

Brazil 0.87 0.92 0.24 0.27 0.16 0.24 0.42 0.48 71 65

Colombia 0.88 0.89 0.19 0.25 0.08 0.19 0.38 0.45 88 80

Ecuador 0.89 0.89 0.16 0.21 0.02 0.08 0.36 0.40 100 97

Mexico 0.93 0.94 0.22 0.24 0.13 0.25 0.43 0.47 66 66

Peru 0.86 0.82 0.10 0.12 0.21 0.27 0.39 0.40 85 96

Americas 0.86 0.87 0.23 0.27 0.12 0.20 0.40 0.45 78.9 78

Bosnia and Herzegovina 0.93 0.95 0.27 0.36 0.05 0.14 0.42 0.48 75 64

Bulgaria 0.96 0.97 0.34 0.40 0.22 0.26 0.51 0.54 46 47

Croatia 0.97 0.98 0.44 0.47 0.10 0.14 0.51 0.53 45 48

Romania 0.93 0.96 0.26 0.31 0.20 0.30 0.46 0.52 53 50

Spain 0.99 0.99 0.54 0.59 0.30 0.39 0.61 0.65 25 21

Europe 0.97 0.97 0.46 0.50 0.22 0.28 0.55 0.58 38.4 39

Bangladesh 0.60 0.73 0.01 0.02 0.00 0.01 0.20 0.25 139 134

India 0.80 0.83 0.04 0.05 0.04 0.05 0.29 0.31 119 124

Pakistan 0.73 0.76 0.05 0.07 0.00 0.03 0.26 0.29 128 127

Philippines 0.93 0.93 0.13 0.15 0.03 0.04 0.36 0.38 94 102

Asia 0.81 0.82 0.23 0.26 0.10 0.14 0.38 0.40 88.6 92

Dem. Rep. of the Congo 0.46 0.22 0.05 0.02 0.00 0.00 0.16 0.08 150 176

Egypt 0.94 0.96 0.17 0.22 0.02 0.04 0.38 0.41 90 91

Ethiopia 0.26 0.30 0.01 0.01 0.00 0.00 0.09 0.10 173 172

Kenya 0.34 0.46 0.03 0.05 0.01 0.01 0.13 0.17 164 153

Nigeria 0.41 0.45 0.03 0.05 0.00 0.01 0.15 0.17 155 155

South Africa 0.90 0.94 0.18 0.24 0.05 0.08 0.38 0.42 91 86

Uganda 0.45 0.46 0.01 0.02 0.00 0.01 0.15 0.16 152 158

Africa 0.52 0.55 0.06 0.08 0.02 0.04 0.20 0.22 139 140

WORLD 0.77 0.79 0.23 0.26 0.11 0.15 0.37 0.40 90.5 91
Source: World Information Society Report (2006, 2007)



Gl
ob

al
 In

fo
rm

at
io

n 
So

ci
et

y 
W

at
ch

 / 
90

4 <www.worldbank.org/wbi/knowledgefordevelopment>.

5 <info.worldbank.org/etools/kam2006>.

6 Two versions of the KEI have been developed: the default weighted version, in which the three innovation variables are weighted by population, and the unweighted version,
in which these variables are presented in terms of absolute values. For more information on the KEI variables and their sources, see: <web.worldbank.org/WBSITE/
EXTERNAL/WBI/WBIPROGRAMS/KFDLP/EXTUNIKAM/0,,contentMDK:20588132~menuPK:1453369~pagePK:64168445~piPK:64168309~theSitePK:1414721,00.html>.

ii) Education and human resources:

a. Adult literacy rate
b. Secondary enrolment
c. Tertiary enrolment

iii) The innovation system:

a. Researchers in R&D
b. Patent applications granted by the US Patent

and Trademark Office
c. Scientific and technical journal articles

iv) Information and communication technology:

a. Telephones per 1,000 people
b. Computers per 1,000 people
c. Internet users per 10,000 people

The KEI is compiled for a group of 128 countries which in-
cludes “most of the developed (OECD) economies and over
90 developing countries.”

The KEI is calculated based on the average of the nor-
malised (on a scale of 0 to 10) performance scores of a
country or region on all four pillars related to the knowledge
economy, as identified by the World Bank’s Knowledge As-
sessment Methodology (KAM).5  For the purposes of calcu-
lating the KEI, each pillar is represented by three key vari-
ables:6

Knowledge Economy Index (KEI)

Source: The World Bank - Knowledge for Development Programme.4

i) Economic incentive and institutional regime:

a. Tariff & non-tariff barriers
b. Regulatory quality
c. Rule of law
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Country7 Economic Innovation Education ICT KEI Rank
incentive regime

Argentina 3.19 6.15 6.71 5.59 5.41 51

Brazil 4.03 5.17 5.57 5.61 5.10 60

Colombia 3.55 3.31 4.48 4.64 4.00 79

Ecuador 1.91 2.27 3.63 4.13 2.98 92

Mexico 5.09 4.96 4.38 5.72 5.04 61

Peru 3.45 3.33 5.30 4.65 4.18 75

Latin America 4.43 4.66 4.25 5.29 4.66 -

Bosnia and Herzegovina 3.52 2.96 5.98 4.17 4.16 76

Bulgaria 4.79 6.12 7.41 6.21 6.13 41

Croatia 5.72 6.75 6.14 7.13 6.43 40

Romania 4.31 5.17 5.94 6.05 5.37 54

Europe and Central Asia 4.85 6.59 6.74 6.32 6.12 -

Spain 7.88 7.75 8.41 7.69 7.93 24

Western Europe 7.75 8.77 8.16 8.62 8.32 -

Bangladesh 0.76 1.63 1.57 0.83 1.20 122

India 3.11 3.64 2.11 2.00 2.71 97

Pakistan 1.60 2.10 1.04 1.30 1.51 115

South Asia 2.38 2.96 1.88 1.69 2.23 -

Philippines 4.66 2.38 5.05 4.02 4.03 78

East Asia 5.64 7.13 4.57 6.77 6.03 -

Egypt 3.14 4.30 4.35 3.31 3.77 83

Middle East and North Africa 4.12 6.57 3.68 5.89 5.06 -

Ethiopia 1.37 0.61 0.81 0.10 0.72 130

Kenya 2.21 4.18 1.83 2.28 2.62 102

Nigeria 0.45 2.51 1.82 1.48 1.57 113

South Africa 5.95 5.69 4.19 4.93 5.19 58

Uganda 4.00 1.90 1.11 0.87 1.97 108

Africa 2.58 3.03 1.39 2.51 2.38 -

WORLD 4.73 7.18 4.13 6.31 5.59 -

Source: 2005 Interactive Knowledge Assessment Methodology (Accessed April 2007)

Knowledge Economy Index
(innovation variables weighted by population)

7 Data not available for the Democratic Republic of the Congo.
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Source: Global Information Technology Report (2005-2006, 2006-2007)

The NRI covers 122 countries and is published annually in
the Global Information Technology Report.9

The NRI is composed of three component indexes which
assess: the environment for ICT offered by a given country
or community, the readiness of the community’s key stake-
holders – individuals, business and governments – and the
usage of ICT among these stakeholders.

These component indexes are, in turn, each obtained
from three subindexes:

i) Environment:

a. Market environment
b. Political and regulatory environment
c. Infrastructure environment

ii) Readiness:

a. Individual readiness
b. Business readiness
c. Government readiness

iii) Usage:

a. Individual usage
b. Business usage
c. Government usage

The NRI subindixes are composed of 67 different indi-
cators. In order to calculate the index, the data are first trans-
formed on a scale of 1 to 7. Next, each of the subindexes is
computed as the mathematical average of the variables com-
posing it. The same approach is used to calculate the com-
ponent indexes, averaging the subindexes. Finally, the NRI is
computed as an average of the three component indexes.10

The NRI uses a combination of survey, quantitative and
qualitative indicator data. Quantitative (“hard”) data is obtained
from international multilateral agencies (such as the World Bank
and the ITU), while qualitative (“soft”) indicators are subjec-
tive data gathered from opinion surveys conducted by the World
Economic Forum as part of their research for the Global Com-
petitiveness Report.

Networked Readiness Index (NRI)

Source: World Economic Forum (WEF).8

Networked Readiness Index – Rank variation 2005-2006

Country11 NRI 2006 Rank

2005-2006 2006-2007

Argentina 3.59 63 71

Bangladesh 2.55 118 110

Bosnia and Herzegovina 3.2 89 97

Brazil 3.84 53 52

Bulgaria 3.53 72 64

Colombia 3.59 64 62

Croatia 4 46 57

Ecuador 3.05 97 107

Egypt 3.44 77 63

Ethiopia 2.55 119 115

India 4.06 44 40

Kenya 3.07 95 91

Mexico 3.91 49 55

Nigeria 3.23 88 90

Pakistan 3.31 84 67

Peru 3.43 78 85

Philippines 3.55 69 70

Romania 3.8 55 58

South Africa 4 47 37

Spain 4.35 32 31

Uganda 2.97 100 79

8 <www.weforum.org>.

9 <www.weforum.org/gitr>.

10 For an analysis of the 2005-2006 NRI indicators see: Goswami, D. (2006). A Review of the Network Readiness Index [online]. World Dialogue on Regulation. Available from:
<www.regulateonline.org/content/view/823/74/>. The author questions the credibility of the index based on “the non-transparent manner in which the authors report the
sources of the data and the methodology that was followed to collect the raw data. Since the raw data for a number of indicators are based on perception surveys that are
conducted by one of the partner organizations, it is difficult for any other entity to replicate the NRI.”

11 Data not available for the Democratic Republic of the Congo.

Note:
Due to methodological changes, 2005-2006 and 2006-2007 NRI values are
not comparable.



M
ea

su
rin

g 
pr

og
re

ss
 / 

93

The Index of ICT Diffusion was compiled for 180 countries
and published in 2006 in the Digital Divide Report.

The Index of ICT Diffusion is designed to evaluate ICT
development using indicators of ICT diffusion across coun-
tries.13  It measures the average achievements in a country
in two dimensions: Connectivity, aimed at measuring infra-
structure development, and Access, aimed at describing the
opportunity to take advantage of being connected.

i) Connectivity:

a. Internet hosts per capita
b. PCs per capita
c. Telephone mainlines per capita
d. Mobile subscribers per capita

ii) Access:

a. Number of estimated internet users
b. Adult literacy rate
c. Cost of a local call
d. GDP per capita

An index score is calculated for each of these indicators
by applying the following formula: value achieved / maxi-
mum reference value. Connectivity and Access indices are
then calculated as an average of index scores of their re-
spective components and the Index of ICT Diffusion is itself
an average of these two dimensions.

Index of ICT Diffusion

Source: UN Conference on Trade and Development (UNCTAD).12

Index of ICT Diffusion

12 <www.unctad.org>.

13 For information on these indicators and their sources, see: UNCTAD (2006). The Digital Divide Report: ICT Diffusion Index 2005 [online]. New York/Geneva: UN. Available
from: <www.unctad.org/TEMPLATES/webflyer.asp?docid=6994&intItemID=2529>.

14 Data not available for Croatia.

Source: The Digital Divide Report (2006)

Country14 Access Connectivity ICT Rank
Diffusion

Argentina 0.576 0.168 0.372 71

Bangladesh 0.336 0.010 0.173 171

Bosnia and
Herzegovina 0.525 0.172 0.373 70

Brazil 0.532 0.180 0.356 76

Bulgaria 0.607 0.248 0.428 52

Colombia 0.531 0.124 0.328 85

Dem. Rep.
of  the Congo 0.273 0.022 0.130 179

Ecuador 0.500 0.122 0.311 94

Egypt 0.402 0.070 0.236 134

Ethiopia 0.333 0.002 0.168 173

India 0.407 0.023 0.215 142

Kenya 0.440 0.022 0.231 136

Mexico 0.546 0.161 0.353 77

Nigeria 0.410 0.018 0.214 144

Pakistan 0.362 0.016 0.189 165

Peru 0.518 0.080 0.299 104

Philippines 0.509 0.107 0.308 97

Romania 0.582 0.184 0.383 66

South Africa 0.512 0.145 0.328 84

Spain 0.697 0.402 0.549 31

Uganda 0.416 0.010 0.213 147
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ii) Telecommunication Infrastructure Index
This is a composite weighted average index of six primary
indices based on basic infrastructural indicators, which
define a country’s ICT infrastructure capacity. These are:

a. PCs per 1,000 people
b. Internet users per 1,000 people
c. Telephone lines per 1,000 people
d. Online population
e. Mobile phones per 1,000 people
f. TVs per 1,000 people

iii) Human Capital Index

The data for this index rely on the UNDP’s Education In-
dex, which is a composite of the adult literacy rate and the
combined primary, secondary and tertiary gross enrolment
ratio with two thirds weight given to adult literacy and one
third to gross enrolment ratio.

The UN E-Government Readiness Index was compiled for 191
UN member countries and published in 2005 in the Global E-
Government Readiness Report.16

Along with an assessment of website development pat-
terns in a country for provision of information, products and
services, the E-Government Readiness Index incorporates ac-
cess characteristics, such as infrastructure and educational
levels, to reflect how a country is using information tech-
nologies to promote access and inclusion of its people.

The E-Government Readiness Index is a composite in-
dex comprising: the Web Measure Index, the Telecommuni-
cation Infrastructure Index and the Human Capital Index:17

i) Web Measure Index
This index is based on a five-stage model, which is as-
cending in nature, and builds upon the previous level of
sophistication of a state’s online presence. Assessments
are based on a questionnaire, which allows for only a
binary value to the indicator based on the presence/ab-
sence of specific electronic facilities/services available.

E-Government Readiness Index

Source: United Nations E-Government Readiness Knowledge Base (UNKB).15

Country Web Measure Human Capital Infrastructure E-Readiness Rank

Argentina 0.6577 0.96 0.1737 0.5971 34
Bangladesh 0.0731 0.45 0.0055 0.1762 162
Bosnia and Herzegovina 0.2731 0.84 0.0926 0.4019 84
Brazil 0.75 0.88 0.1644 0.5981 33
Bulgaria 0.5192 0.91 0.2522 0.5605 45
Colombia 0.6154 0.84 0.111 0.5221 54
Croatia 0.4423 0.9 0.3018 0.548 47
Dem. Rep. of the Congo 0 0.51 0.0021 0.1707 180
Ecuador 0.25 0.85 0.0899 0.3966 92
Egypt 0.4462 0.62 0.0717 0.3793 99
Ethiopia 0.0154 0.39 0.0027 0.136 171
India 0.5827 0.59 0.0277 0.4001 87
Kenya 0.2308 0.74 0.0187 0.3298 122
Mexico 0.8192 0.85 0.1491 0.6061 31
Nigeria 0.2231 0.59 0.0143 0.2758 139
Pakistan 0.4269 0.4 0.0238 0.2836 136
Peru 0.5577 0.86 0.1091 0.5089 56
Philippines 0.7423 0.89 0.084 0.5721 41
Romania 0.6423 0.88 0.1889 0.5704 44
South Africa 0.5692 0.83 0.1234 0.5075 58
Spain 0.3923 0.97 0.3919 0.5847 39
Uganda 0.2154 0.7 0.009 0.3081 125

Source: Global E-Government Readiness Report (2005)

15 <www.unpan.org/egovkb>.

16 <www.unpan.org/egovkb/global_reports/05report.htm>.

17 For information on these indicators and their sources, see: UN (2005). UN Global E-government Readiness Report 2005: From E-government to E-inclusion [online].
New York: UN Department of Economic and Social Affairs. Available from: <unpan1.un.org/intradoc/groups/public/documents/un/unpan021888.pdf>.

E-Government Readiness Index
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iiii) Consumer and business adoption (weight: 20%)

The category criteria include: national spending on infor-
mation and communications technology as a proportion
of GDP, level of e-business development, degree of online
commerce, quality of logistics and delivery systems and
availability of corporate finance.

iv) Legal and policy environment (weight: 15%)

The category criteria include: overall political environment,
policy toward private property, government vision regard-
ing digital-age advances, government financial support of
internet infrastructure projects, effectiveness of traditional
legal framework, laws covering the internet, level of cen-
sorship and ease of registering a new business.

v) Social and cultural environment (weight: 15%)

The category criteria include: educational level, internet/
web literacy, degree of entrepreneurship, technical skills
of workforce and degree of innovation.

vi) Supporting e-services (weight: 5%)

The category criteria include: availability of e-business con-
sulting and technical support services, availability of back-
office support and industry-wide standards for platforms
and programming languages.

The EIU has published an annual e-readiness ranking since
2000. In 2006 the ranking – evaluating technological, eco-
nomic, political and social assets – was compiled for 68
countries.19

The EIU ranking model consists of nearly 100 separate
quantitative and qualitative criteria, which are scored and
organised into six primary categories. These are, in turn,
weighted according to their assumed importance as influ-
encing factors. The six categories (and their weight in the
model) and criteria are as follows:

i) Connectivity and technology infrastructure (weight:
25%)

The category criteria include: narrowband penetration,
broadband penetration, mobile-phone penetration,
internet penetration, PC penetration, WiFi hotspot pen-
etration, internet affordability and security of internet
infrastructure.

ii) Business environment (weight: 20%)

Includes 70 indicators, covering criteria such as the
strength of the economy, political stability, the regula-
tory environment, taxation, competition policy, the la-
bour market, the quality of infrastructure, and open-
ness to trade and investment.

E-Readiness Index

Source: Economist Intelligence Unit (EIU).18

E-Readiness Index

18 <www.eiu.com>.

19 Available from: <graphics.eiu.com/files/ad_pdfs/2006Ereadiness_Ranking_WP.pdf>.

20 Data not available for Bangladesh, Bosnia and Herzegovina, Croatia, Democratic Republic of the Congo, Ethiopia, Kenya and Uganda.

Argentina 3.00 5.95 5.30 6.49 5.20 6.00 5.05

Brazil 2.55 6.54 5.40 6.86 4.80 6.00 5.07

Bulgaria 3.60 6.44 3.30 5.47 4.80 5.75 4.68

Colombia 2.20 6.07 3.70 5.90 3.60 5.00 4.18

Ecuador 1.80 5.42 3.00 5.63 4.20 4.50 3.83

Egypt 2.20 5.48 3.65 4.74 4.00 4.25 3.90

India 1.40 6.29 4.25 4.86 4.40 6.50 4.17

Mexico 3.15 6.97 4.50 6.98 5.20 6.00 5.21

Nigeria 1.00 4.65 3.50 4.60 4.60 4.00 3.46

Pakistan 1.25 5.20 1.95 3.80 3.20 2.75 2.93

Peru 1.70 5.84 3.30 6.29 4.00 5.50 4.07

Philippines 2.15 6.51 2.90 4.50 4.80 4.25 4.03

Romania 2.65 6.25 2.25 5.44 4.80 5.75 4.19

South Africa 2.10 6.94 6.10 7.48 6.00 7.50 5.53

Spain 6.20 7.97 6.50 7.88 6.80 8.75 7.08

Country20 Connectivity Business Consumer and Legal and policy Social and cultural Supporting Overall
environment business adoption environment environment e-services score

Source: The EIU e-readiness rankings (2005)




