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Foreword

It is my pleasure to present to you the latest edition of
Measuring the Information Society, which features the new
ITU ZICT Development Index. The Index captures the
level of advancement of information and communication
technologies (ICTs) in more than 150 countries worldwide
and compares progress made between 2002 and 2007. Its
main objective is to provide policy makers with a useful
tool to benchmark and assess their information society
developments and to monitor progress that has been made
globally to close the digital divide.

The need to develop an ICT index was emphasized in the
outcome documents of the two World Summits on the
Information Society (WSIS). The Geneva Plan of Action
calls for a realistic international performance evaluation
and benchmarking through comparable statistical indica-
tors, and the creation of a composite index. This was
reiterated in the Tunis Agenda, which calls for periodic
evaluation through indicators and benchmarking, and an
assessment of the magnitude of the digital divide.

This publication has been produced in response to those
calls and following the request from ITU members to
develop a single ITU index to track the digital divide and
to measure countries’ progress towards becoming infor-
mation societies.

The ICT Development Index takes into consideration, as
much as possible, the many, and varied comments and sug-
gestions provided by members and experts on the creation
of the single index. While we are aware of the fact that
we cannot do justice to everyone — in reality no compo-
site index can fulfil this goal — we are confident that we
have produced an index that will be useful to all member
countries — those that are more ICT advanced as well as
those that are still developing their ICT infrastructure and
services. The index can be easily replicated by interested
countries; it also allows to measure the magnitude of the
global digital divide, and to monitor its evolution.

This Report examines global and regional ICT develop-
ments during the past five years based on the index results.
They reveal that despite huge improvements that were
made in the access and use of ICTs worldwide, large

disparities remain among countries. The top ranking
economies are primarily high-income countries from the
developed world, whereas the least developed countries
rank towards the bottom of the index. Despite impressive
growth in the uptake of mobile telephony in many coun-
tries, the magnitude of the digital divide remains almost
unchanged. However, the divide is slightly closing between
countries with very high and those with low ICT levels.

An important element in monitoring ICT developments
is to examine the cost of ICT services. High tariffs are
often a major barrier to ICT uptake, in particular among
poor people. I am pleased to present to you our new ICT
Price Basket, which combines fixed telephone, mobile
cellular and fixed broadband tatiffs into one measure and
compares it across countties, not only in absolute values,
but relative to countties” national incomes. The results
show that fixed and mobile telephony is becoming more
and more affordable wotldwide; however, fixed broadband
Internetis still out of reach—in terms of affordability — for
the majority of the world’s inhabitants. This is cleatly one
of the main policy challenges that need to be addressed in
this sector in the years to come. We foresee to publish the
new ICT Price Basket annually and therefore countries will
be able to monitor global price developments over time.

The Report comes out at a time when the global economy
is facing one of its greatest challenges in decades. We do
not know yet how long the crisis will last or how profound
its impact will be on future ICT developments. This will
be revealed only in the next edition of Measuring the
Information Society. But given the fact that ICTSs are one
of the most powerful engines of growth, that there has
been strong and uninterrupted growth in most ICT serv-
ices over the past few years and that the demand for ICTs
from large developing countries is high, I am confident
that ICTs will continue to spread and serve their purpose
as critical development enablers.

Itis my hope that this Report will be useful to policy makers,
the ICT industry, market analysts and others who are moni-
toring global ICT developments. After all, it is evidence-based
policy making that will have the greatestimpact on countries’
efforts to become inclusive information societies.

Sami Al Basheer Al Morshid
Director

Telecommunication Development Bureau (BDT)
International Telecommunication Union
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Chapter 1

Introduction

During the past year, information and communication
technologies (ICTs) continued to spread throughout the
world, and more and more people have access to the
Internet and its wealth of information and applications.
Access to the Internet via mobile cellular networks has
grown rapidly with the increasing availability of IMT-
2000/3G networks and enabled devices, including mo-
bile handsets and data cards that allow users to access
the Internet over the mobile cellular network using their
computers. Internet access speeds are also increasing,
with fixed broadband replacing dial-up in most develo-
ped countries, accompanied by a decline in tariffs.

In the developing world, mobile phones have revo-
lutionized telecommunication and have reached an
estimated average 49.5 per cent penetration rate at the
end of 2008 — from close to zero only ten years ago.
This is not only faster than any other technology in
the past, but the mobile phone is also the single most
widespread ICT today. The number of Internet users,
on the other hand, has grown at a much slower rate,
in particular in the developing world, where at the
end of 2007 only 13 out of 100 inhabitants used the
Internet. Fixed Internet access in developing countries
is still limited, and, where available, often slow and/or
expensive. High-speed (broadband) connections are
rare and mobile broadband, while increasing steeply
in high-income countries, is still insignificant in most
developing countries.'

In light of such developments, the question remains
as to whether the global digital divide is widening or
narrowing, what the contributing factors are, and what
progress has been made by individual countries to close
the digital divide.

This Report will address these issues by providing an
analysis of global ICT developments based on quanti-
tative indicators.

Continuous monitoring of ICT trends and develop-
ments is crucial to policy makers, ICT service providers
and market analysts. Given the potential impact of 1CT
use on social and economic development, countries
strive towards making the benefits of 1CT available to
all people. But evidence-based policy making requires
measurable facts and comparable indicators. Comparing
individual countries” ICT achievements with those of
others is an important benchmark to assess regional
and global competitiveness and provides incentives to
deploy policies that enhance ICT development at the
national level.

Therefore, calls for benchmarking information society
developments have been made at the international level
during the World Summit on the Information Society
(WSIS).? In its 2003 outcome document (Geneva Plan
of Action), members request a realistic international
performance evaluation and benchmarking through
comparable statistical indicators, and the creation of a
composite ICT development index. This was reiterated
in the Tunis Agenda (paragraphs 113-119), which calls
for periodic evaluation through indicators and bench-
marking, and an assessment of the magnitude of the
digital divide. Compared to individual indicators, com-
posite indices allow grouping several key performance
indicators into one single figure that captures a variety
of information society developments and provides a
more comprehensive picture of where countries stand
in their evolution towards an information society.

One of the objectives of this publication is to respond
to those calls and provide policy makers with a useful
tool to benchmark and assess their information society
developments, as well as to monitor progress that has
been made globally to close the digital divide.

In conjunction with the WSIS process, a number of ICT
composite indices have been published, including by the



ITU. This Report builds on these indices and presents
the ICT Development Index (IDI), which incorporates
different aspects and lessons learned, from eatlier indi-
ces. In particular, the development of the IDI has been
guided by previous I'TU composite indices, such as the
Digital Access Index (DAI), the Digital Opportunity
Index (DOI) and the ICT Opportunity Index (ICT-
Ol). The IDI has been produced as a response to calls
by ITU Member States to merge previous I'TU indices
into a single index in order to track the digital divide and
benchmark information society developments.

The ICT data presented in the Report and used to
construct the Index are all collected by ITU, mostly
through its annual questionnaire sent to Governments.
They are complemented by data capturing literacy and
enrolment, sourced from UNESCO.

The Report first provides a brief overview of the latest
global trends in selected key ICT indicators, including
the latest estimates for year-end 2008 (Chapter 2).

Then, the ITU ICT Development Index (IDI) will
be presented for two years, 2002 and 2007. Chapter 3
explains the background and context for developing
the IDI and presents the conceptual framework and
the methodology used to compute the IDI. It is fol-
lowed by a discussion of the results in Chapter 4. The
chapter will show progress made between 2002 and
2007, for individual countries, regions, as well as by
level of development. It features the overall Index as
well as its three subcomponents (access, use, and skills)
and explains why countries are doing better in one or

1

See http://unstats.un.org/unsd/methods/m49/m49regin.htm.

another area, and how their ICT levels changed during
the five-year period.

Chapter 5 takes a closer look at the global digital divide.
Based on the IDI values, statistical methods were applied
to measure the changes in ICT developments by groups
of countries at different ICT levels, from 2002 to 2007.
Although results have to be interpreted with caution,
they suggest that globally the digital divide is as prevalent
as before, but is slightly closing between countries with
very high and low ICT levels.

A new ITU ICT Price Basket was created to track chan-
ges in tariffs charged for key ICTs (Chapter 6). The ICT
Price Basket, which combines prices for fixed and mobile
telephony, and broadband Internet access, provides for the
first time a measurement tool for assessing ICT afforda-
bility globally. It compares prices among countries for the
three ICTs in US$ values, in Purchasing Power Parity (PPP)
values, and as a percentage of Gross National Income
(GNI). The results reveal that while fixed telephone tariffs
are relatively cheap in most countries, fixed broadband
tariffs are often prohibitive and thus a major impediment
for countries embracing ICTs. While the ICT Price Basket
is presented here for one year only (2008), the objective is
to track it annually and thus provide policy makers with a
tool to monitor ICT price developments over time. Data
on tariffs were collected by ITU directly from commercial
offers advertised on operators’ websites.

Chapter 7 summarizes the main findings of the Report,
draws conclusions and provides some policy recom-
mendations.

This Report uses the United Nations classification of developed/developing countries.

> For more information on the WSIS and its outcome documents, see http://wwwitu.int/wsis/index.html.
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Chapter 2

ICT Market Overview

The last decades have seen uninterrupted growth in
terms of telecommunication and ICT infrastructure
development and service uptake. By the end of 2008,
an important milestone in the ICT development race
was achieved: over 4 billion mobile cellular subscriptions
worldwide, translating into a penetration rate of 61 per
cent.! At the same time, I'TU estimates that the world
had 1.3 billion fixed telephone lines — or 19 per 100 in-
habitants — and that almost a quarter of the world’s
0.7 billion people were using the Internet. However,
fixed and mobile broadband penetration levels remained

relatively low and stood at 6 and 5 per cent respectively
(Chart 2.1).

Despite high growth rates, record numbers, and all-
high penetration rates, major differences in ICT levels
between regions and between developed and developing
economies remain.

Chart 2.1: Global ICT developments, 1998-2008
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2.1 Fixed and mobile cellular telephony

There has been a clear shift from fixed to mobile cellu-
lar telephony, especially since the turn of the century.
By the end of 2008, there were over three times more
mobile cellular subscriptions than fixed telephone lines
(Chart 2.2, top left). In contrast to the growth in the
mobile sector, fixed telephony has experienced neatly
no growth in the last decade. Indeed, fixed line global
penetration has been stagnating at just under 20 per
cent for the last years. While the number of fixed te-
lephone lines is actually decreasing in many developed
countries, it tends to show very small growth rates in
developing countries, where penetration rates stand at
14 per cent.

The spread of mobile cellular services and technologies
has made great strides towards connecting the previously
unconnected, with growth most significant in developing
regions, where, by the end of 2007, mobile
cellular penetration had reached close to
40 per cent (Chart 2.2, top right). By the
end of 2007, 64 per cent of the world’s
mobile subscriptions were from developing
countries. Five years earlier, in 2002, they
represented only 44 per cent (Chart 2.2,
bottom left).

Amongst the developing regions, Africa
continues to have the highest mobile growth
23.0 rate (32 per cent in 2006/2007) and mo-
18.9 bile penetration has risen from just one in
50 people at the beginning of this century
to over one fourth of the population today.

compares to 38 per cent in Asia, 72 per cent
in the Americas, 79 per cent in Oceania, and
111 per cent in Europe? (Chart 2.2, bottom
right). Since growth rates continue to be
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Chart 2.2: Mobile cellular growth and distribution
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strongest in those regions where penetration is relatively
low, the mobile cellular divide is expected to be reduced
further over time.

2.2 Internet and broadband developments

While the number of estimated Internet users worldwide
continues to grow rapidly — by the end of 2007 an ave-
rage of one out of five people were online — penetration
levels in the developing world remain low, at around
13 per cent (Chart 2.3, left). Especially Africa, where
less than 5 per cent of the population use the Internet,
is lagging behind. In Asia, less than 15 per cent of peo-
ple use the Internet, compared to 43 and 44 per cent in
Europe and the Americas (Chart 2.3, right).

ITU has repeatedly highlighted the importance of
broadband for development. Many of the most effective
applications and services that can foster development are

120 - Mobile cellular subscriptions
100 100.3
@ —ill— Developed
é 80 Developing
8 —A— World
<
£ 604
38 49.8
5 40 39.2
o
20
04— — : . . . . . . . .
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120 Mobile cellular subscriptions 111
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M 2002 [ 2007 79
80 72

60 -

50 49 51
38
40 28 30
20 - 2 I
: []
0 74- T . T T T T 1

World Americas Oceania Europe

Per 100 inhabitants

Africa Asia

only available through a high-speed Internet connection,
for example those related to e-commerce, e-government
or e-banking,

ITU data on Internet and fixed broadband subscribers
suggest that more and more countries and people are
going high speed. By the end of 2007, over 60 per cent
of all Internet subscribers had a broadband connection.
Dial-up is being replaced by fixed broadband across
developed and developing countries, including Senegal,
Chile and Turkey, where broadband subscribers repre-
sent over 90 per cent of all Internet subscribers. At the
same time, the shift from dial-up to broadband hides
major differences in broadband penetration levels, which
remain very low in the developing economies and re-
gions. While in 2007 fixed broadband penetration stood
at less than 0.2 per cent in Africa, it had reached much
higher levels in Europe (14 per cent) and the Americas
region (11 per cent) (Chart 2.4, left). The difference in
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Chart 2.3: How many are online?
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the uptake of fixed broadband is also reflected by the
penetration gap that separated the developed from the
developing world (Chart 2.4, right ).

With limited availability of fixed networks in many de-
veloping countries, where wired access is often restricted
to major urban centers, it is difficult to provide people
with fixed broadband access. However, mobile broad-
band has a major potential to expand the availability of
high-speed Internet access, especially given the spread
of mobile cellular networks and their wide population
coverage. This is also supported by the growing use of
mobile phones for data applications (SMS, MMS, m-
commerce and m-banking), the rise in the number of

60 ~ Internet users 53
50 -
43 44 44
W 2002
é 40 + 2007
=
© 28
€ 30 26
P 21
o
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& 1
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N I
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countries that are launching IMT-2000/3G networks
and the increased use of data cards that allow people
to use the IMT-2000/3G networks to connect their
computer to the Internet. ITU estimates that by the
end of 2008, there were close to 335 million mobile
broadband subscribers.’ It should be noted that this
figure needs to be treated with caution since not all
mobile broadband subscribers are actual users of mobile
broadband services.

By the end of 2007, about 85 countries worldwide
had launched and were commercially exploiting IMT-
2000/3G networks. A compatison of developed versus
developing economies shows that, similar to fixed broad-

Chart 2.4: Fixed broadband subscribers by geographic region and by level of development
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Chart 2.5: Mobile broadband subscriptions
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band subscribers, mobile broadband uptake is domina-
ted by the developed world, where mobile broadband
penetration has reached 14 per cent, compared to less
than one per cent in the developing world (Chart 2.5).
While these trends suggest that developing economies
have much catching up to do, technological advances
especially in the mobile sector are offering new possi-
bilities and the potential to help more and more people
communicate, and take advantage of Internet services
at increasingly at high speed.

2.3 Market outlook

At the time of the publication of this Report, the
wortld is subject to a profound global economic crisis.
It is not yet possible to foresee how the economic
downturn will affect ICT markets in general and in
the developing world, in particular. While most of
the recent news are focusing on how the crisis has
reduced revenues of telecommunication carriers and
operators and forced ICT manufacturers and service
providers to cut jobs, the impact on consumers will
depend on a number of factors. While network ope-
rators may see themselves confronted with limited
capital and reluctant to follow through with costly
network investments (for example IMT-2000/3G,
Wimax or optical fibre networks), the need to keep
and attract new customers, and increase market shares

and revenues may also increase competition and bring
down service prices. It might also encourage and force
businesses to increase their attention to developing
markets and low-income users, where much lower,
yet highly dynamic penetration rates in the last years
hint at greater market opportunities.

The dynamics and potential of the developed and de-
veloping markets will also depend on how the crisis will
alter spending patterns. While higher unemployment
rates and lower revenues certainly reduce discretionary
incomes, it is the choice of consumers how and in which
areas to reduce spending. Depending on the importance
they attach to their telecommunication and ICT servi-
ces, they may, or may not, cut the cord, or give up their
mobile cellular or broadband service.

Despite the economic downturn, current global ICT
developments are unlikely to change drastically, given
the pervasive nature of information and communication
technologies. The use of modern telecommunication
devices and the Internet will continue. Given the unin-
terrupted growth in almost all ICT services, a decline
in growth rates — rather than an actual reduction in
subscriber numbers — seems more likely.*

2.4 From indicator to index

ITU’ subscriber and usage indicators, which were pre-
sented in this chapter, provide impartial insights into the
growth of certain ICTs and their development across
regions. The ICT Development Index (IDI) is based
on these, as well as several other indicators that atre
considered essential (and that are available) in terms of
measuring ICT developments. By combining multiple
indicators into a single value, the IDI will provide a
holistic picture on the state of ICT development wi-
thin a country. It will allow policy makers to put their
countries’ achievements into context, by benchmarking
them to other countries at similar income levels, or with
similar geographic, social or regional characteristics.
Through this, the IDI will also help Governments set
realistic targets and track and evaluate developments
over time. The sub-indices on which the IDI is based
will further provide policy makers with the opportunity
to identify strengths and weaknesses and to adapt and
develop policies accordingly.
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Endnotes

' See Press Release ITU (20082).

*  This numbet, which surpasses the 100 per cent mark, refers to mobile subscriptions rather than mobile subsctibers or mobile phone
users. Double counting takes place, especially when one person owns multiple SIM cards and when operators do not identify and
count only active subscribers.

> ITU considers those IMT-2000/3G mobile technologies that are supportive of broadband speeds in line with fixed broadband — i.c.
CDMA2000 1X EVDO, W-CDMA and HSDPA — as mobile broadband.

* For further analysis on the effects of the economic crisis on ICT, see ITU (2009).
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Chapter 3

The ITU ICT Development Index (IDI):
background and methodology

3.1 Background to the creation of a single ITU
ICT index

Given its leading role in the collection and dissemination
of telecommunication and ICT statistics wotldwide, I'TU
is naturally well placed to develop a statistical tool that
would allow countries to benchmark their information
societies globally and regionally. With the revolutionary
spread of ICTs during the past two decades, and the re-
sulting impact on societies and economies, international
calls for monitoring and benchmarking have increased.
At the same time, since the turn of the century the
availability of Internet-related data globally has increased,
making it feasible to construct a composite index that
combines several indicators into one single statistical
value and compare it over a number of years. This is
when I'TU’s work on composite indices began.'

THE DIGITAL ACCESS INDEX

In 2003, ITU developed the “Digital Access Index
(DAI)”, which was presented at the first phase of the
Wortld Summit on the Information Society (WSIS).? The
main objective of the DAI was to measure the overall
ability of individuals in a country to access and use ICTs.
It was thus built around five categories: infrastructure,
affordability, knowledge, quality and actual usage of
ICTs. It was based on a methodology that used goal-
posts (or upper value limits), which were averaged to
obtain category scores. Categories were then averaged to
obtain the overall index value. The DAI included eight
indicators and was calculated for 178 economies for the
year 2002. Comparative DAI scores for the years 1998
and 2002 were calculated for 40 countries. Although it
was published once only, it received considerable inte-

rest from Governments and other users and showed
that there was a clear international demand for such a
benchmarking tool.

THE ICT OPPORTUNITY INDEX

In 2005, ITU and Otbicom’ decided to merge the DAI
with another index, the Orbicom “Infostate Index”
(also published at WSIS 2003) to create the “ICT
Opportunity Index (ICT-OI)”. The decision to merge
the two indices was taken in order to benefit from the
experiences gained in producing the two indices and
to avoid publishing two ICT indices that were similar
in terms of the data they were based upon. It was also
in response to calls from the international community
and following the WSIS Geneva Plan of Action recom-
mendation (paragraph 28) “to develop a composite ICT
Development (Digital Opportunity) Index” combining
statistical indicators with analytical work. The first edi-
tion of the ICT-OI was published jointly by Orbicom
and I'TU at WSIS 2005.* The WSIS Tunis Agenda made
reference and acknowledged the ICT-OI as one of the
two indices (the other one was the “Digital Opportunity
Index — DOI”, see below) to measure information so-
ciety progress. An updated version of the ICT-OI was
published by I'TU in 2007.>

The ICT-OI was particulatly designed to monitor the
global digital divide and to track country progress over
time and between countries of similar income levels.
Based on the Orbicom Infostate conceptual framework,
which is closely linked to economic theory, the ICT-O1
distinguished between infodensity (including ICT infra-
structure and skills) and info-use (including ICT uptake
and intensity of use). It thus grouped ten indicators into



four sub-indices, each of which could be tracked sepa-
rately and allowed to identify strengths and weaknesses
in different ICT areas. The ICT-OlI adopted most of the
indicators from the DAI By reducing the number of
indicators from 17 to 10, the ICT-OI could be calculated
for a much larger number of countries (183) compared
to its predecessor, the Orbicom Infostate Index (139
countries). The methodology used by the ICT-OI (and
the Infostate Index) was more complex compared to
that of the DAI Based on the understanding that the
digital divide is a relative concept, the ICT-OI calculated
values for a reference country and reference year, which
served as the basis for calculating changes in “infostate”
developments. It was thus less designed as a tool for
benchmarking and ranking countries, but rather for
tracking country and group differences across time and
in relation to each other. One of the drawbacks of the
index was that countries could not easily replicate the
computation in order to calculate a national index as it
was based on values of other countries, which would
change for every year.

THE DIGITAL OPPORTUNITY INDEX

Also in 2005, another I'TU index, the “Digital Oppot-
tunity Index (DOI)” was developed in response to the
WSIS Geneva Plan of Action call for an ICT Develop-
ment (Digital Opportunity) Index. A preliminary version
of the DOI was launched at WSIS 2005, and the WSIS
Tunis Agenda made reference and acknowledged the
DOI as one of the two indices to measure information
society progress. A full version of the DOI was pu-
blished in 2006, and an updated version in 2007.°

The main objective of the DOI was to measure “digital
opportunity” or the potential of countries to benefit
from access to ICTs. The DOI was based on three main
categories: opportunity, infrastructure and utilization.
Out of 11 indicators used in the index, 9 correspon-
ded to a subset of the internationally agreed core list
of ICT indicators developed by the Partnership on
Measuring ICT for Development.” The DOI included
indicators measuring new technologies, such as fixed
and mobile broadband, as well as price data to reflect
affordability (called opportunity). The methodology
used by the DOI was close to that of the DAL with
the use of goalposts and absolute values rather than
relative performance, as the ICT-OL. It was thus easier
for countries to replicate the methodology, and indeed
a number of countries used the DOI methodology to
produce a national index.”

TOWARDS A SINGLE INDEX

With the publication of both the ICT-OI and the DO,
discussions emerged in 2006 about the usefulness of
ITU publishing two ICT indices. Resolution 131 of the
outcome of the ITU Plenipotentiary Conference held
in Antalya, Turkey (2000), requested the ITU Telecom-
munication Development Bureau (BDT) to develop
a single ICT index.” The Wotld Telecommunication
Development Conference (WTDC) 2000, through its
Doha Action Plan, called upon ITU to further develop
and improve benchmarking efforts, including the ICT
Opportunity Index (Resolution 8)."

Therefore, work commenced in 2007 to consider met-
ging the two indices and creating a single I'TU ICT index.
Although the two indices ICT-OI and DOI) differed
considerably in terms of the indicators included as
well as their statistical methodologies, a basic statistical
analysis showed that the results were closely correlated,
with a correlation coefficient of 0.94. This is primarily
because the underlying indicators are closely correla-
ted with country’s income levels. A major difference
between the two indices concerns the methodology,
whereby the ICT-OI uses a reference country and year,
which allows individual countries to track real progress
on the index score, whereas the DOI uses a simpler
methodology, with no normalization of the data (all
indicators are expressed as a percentage), and which
compares countries’ index values and ranking across
different years.

The methodology used by the ICT-OI reflects its main
underlying assumption, which viewed the digital divide
as a relative concept and therefore progress made by
one country depends on the progress made by other
countries (or group of countries) during the same time
period. The methodologies used by the DAI and DOI
were particular user- and dissemination-oriented and
therefore a number of countries used these indices to
measure ICT progress at the national level. An important
consideration in the process of merging the two indices
was thus whether to apply one or the other methodology,
or a mix of both.

In 2007, ITU engaged in a process to examine the feasi-
bility, and make concrete proposals, for the construction
of a single index. A background paper was prepared
and presented during the 6th World Telecommunica-
tion/ICT Indicators Meeting (WTIM) held in Geneva
on 13-15 December 2007, as a basis for discussion on



the topic."" Participants in the meeting supported the
decision to have a single ITU index to track the digital
divide and to measure countries’ progress towards
becoming information societies. A number of specific
points were raised concerning the future development
of the index, such as:!?

* To reconsider whether to include the international
outgoing telephone traffic indicator since it does
not adequately reflect the intensity of use, especially
with the increased use of IP networks.

¢ To reconsider whether to include the indicator
measuring ‘international Internet bandwidth’ since
some countries consider domestic bandwidth more
important.

* Toinclude household data, based on surveys, when
possible (i.e. available).

e 'To choose indicators which reflect all countries’
levels of development.

* To consider including indicators on broadband and
wireless Internet services in view of recent techno-

logical developments.

* To consider including ICT skills indicators.

To keep the index simple and easily understood.

The WTI Meeting also recommended that the technical
aspects of the single index should be further discussed
and finalized by a group of experts. To this end, ITU
launched an online discussion forum (Single Index
Forum), to which close to 100 members signed up
and posted several contributions concerning the single
index. During the subsequent period of constructing
the index, ITU regularly posted on the forum upda-
ted versions of a discussion paper reflecting work in
progress. Furthermore, bilateral discussions were held
with interested experts. Comments received during this
process, as well as during the WTIM were taken into
account when developing the single index.

It should be noted that composite indices by nature are
subject to questioning and have to be interpreted with
caution (OECD and European Commission, 2008).
They do serve one important purpose, though: they raise
awareness among policy makers of areas that deserve
particular attention in future policy decisions. This is also
the case for information-society related policies.

This chapter presents the single index. The new name
chosen (ICT Development Index — IDI) reflects not
only the name that was proposed in the WSIS Geneva
Plan of Action, but also the main objectives of the in-
dex — to track progress in the development of ICTs in
countries, and to monitor the global digital divide. The
construction of the index took into consideration, as
much as possible, the previous ITU indices, and com-
ments received from member states and experts. Moreo-
vet, prior to computing the index, ITU consulted with
its members on the data included in the index, to take
into account any available updates. The overall process
of constructing the index was undertaken following the
guidelines recommended by the OECD." In the future,
it is foreseen to publish the ICT Development Index
on an annual basis.

The following key elements were incorporated from the
previous two indices.

From the DOI:

* Indicators related to households.

* Indicators related to broadband.

*  Simple and easy to understand methodology and
presentation (goalposts).

From the ICT-OI:

* Indicators related to skills (also included in the
DAI).

*  Normalization method (distance to a reference
value).

*  Digital divide analysis and methodology (as an ap-
plication of the IDI).

What has been added/modified:

*  The conceptual framework, based on a basic three-sta-
ge information society model (readiness-use-impact).

*  The use of principal components analysis (PCA) to
eliminate indicators that have less influence on the
index calculation.

One of the key considerations when developing the
index was whether to include a price component that
would measure the affordability of ICTs (it was included
in the DOI but not in the ICT-OI).

For several reasons, it was decided not to include prices
in the index. First, the conceptual framework presented
below does not include the notion of affordability. Se-



cond, results from the DOI have demonstrated that the
opportunity sub-index (which included two indicators
on prices) was generally speaking the most advanced,
with the highest relative scores compared to the other
two sub-indices, even among poor countries. Third,
and perhaps most importantly, prices are often a key
explanatory variable for ICT uptake and therefore
need to receive special attention in the overall analysis.
Results of the Principal Components Analysis showed
that prices are highly correlated with other variables,
such as those related to ICT infrastructure, suggesting
that it was not essential to include them in the index
itself. Furthermore, telecommunication and Internet
tariffs are complex and cannot easily be captured by
one indicator only.

Therefore, I'TU decided to construct a specific, stand-
alone ICT Price Basket, which is based on the 2008
prices of key ICT services (fixed and mobile cellular
telephony and fixed broadband Internet access). ITU
plans to publish this Price Basket annually, so that it
can be used as a basis for countries to monitor ICT-
related price developments over time. The ICT Price
Basket can also be used as an analytical tool in infor-
mation society research, as well as a policy tool. This
Report provides initial research results comparing
the IDI and the ICT Price Basket and draws some
conclusions relevant to information society policy
makers (Chapter 6).

3.2 Concept and methodology of the IDI

MAIN OBJECTIVES AND CONCEPTUAL FRAMEWORK

Atthe outset, it is necessary to define the main objectives
and purposes of the index, in other words, what exactly
should be measured. This is critical as it determines the
broader framework of the index, the main indicators
to be included, and the methodology used to construct
the index.

The index should measure:

*  The development of ICT in countries and relative to
other countries (i.e. track ICT progress over tinze).

* The level of advancement of ICT in a// countries
(i.e. the index should be global and reflect changes
in both developed and developing worlds).

*  The digital divide, i.e. differences among countries
with different levels of ICT development.

* The development potential of 1CT or the extent to
which countries can make use of ICT to enhance

growth and development, based on available capa-
bilities and skills.

Conceptual Framework

The framework for the index departs from the basic
assumption that ICTs can be a development enabler
it applied and used appropriately. This has been ex-
tensively discussed in the literature during the past
ten years." ICTs are also critical to countries that are
moving towards knowledge-based societies. The index
should therefore give an indication of the extent to
which countries have advanced in the area of ICT for
development and track progress thereof.

A useful conceptual framework to describe the process
countries are going through in their evolution towards
information societies is based on the basic three-stage
model:

Stage 1: ICT readiness, reflecting the level of networked
infrastructure and access to ICT,

Stage 2: ICT intensity, reflecting the level of use of
ICTs in the society, and

Stage 3: ICT impact, reflecting the result of efficient
and effective ICT use.

The three-stage framework or model has been applied
widely for defining statistical indicators for measuring
the information society. For example, the OECD Wor-
king Party on Indicators for the Information Society
(WPIIS) has applied this framework since its early
work on measuring e-commerce and reflecting the
state of development of e-commerce activities in a
given country. This has later been expanded to describe
the status of ICT-related activities in countries more
broadly. Other organizations, such as UNCTAD, and
the Partnership on Measuring ICT for Development
have adopted a similar framework in its ICT measu-
rement work."

Thus the Partnership work distinguishes between the
measurement of ICT infrastructure and access, ICT
use and ICT impact. The Partnership core list of indi-
cators reflects this distinction and includes indicators
on ICT infrastructure and access, ICT access and use
by individuals and households, and ICT use by busi-
nesses. The core indicators on the ICT sector and ICT
trade are specific to the ICT producing industry and
important indicators for countries that are developing



this sector. The new core set of indicators on ICT in
education include both access and usage indicators,
and also cover ICT skills. Future core indicators may
include ICT access and use by the Government and
health sectors.

Indicators measuring ICT impact, on the other hand, if
collected through statistical surveys, are difficult to com-
pare since they often rely on opinion-based questions.
They are therefore not part of the Partnership core list.
Usually ICT impact indicators can only be computed
once the statistical measurement of ICT infrastructure,
access and particular ICT use, is in place.

Therefore, a composite index will also have to reflect
this sequence and can only include indicators referring
to stage 1 (ICT readiness, referring to infrastructure
and access) and stage 2 (ICT use and intensity of use)
of the three-stage model. In addition to these two
components (access and use), the evolution towards
an information society and the reaching of the final
stage (ICT impact) will depend on a third component,
capturing ICT capability or skills (as captured by the
Partnership new core set of indicators on ICT in
education).

In the analysis, the three components can be considered
apart, while at the same time they are closely linked.
Without ICT infrastructure and access there is no ICT
use. Having access to ICT infrastructure is thus always
a prerequisite for subsequent use.

ICT use indicates the level of absorption of the techno-
logies. During the ICT use stage, countries increase their
use in terms of numbers (i.e. more users of a specific
ICT) and in terms of level of intensity (for example,
more SMS being sent) and sophistication of use (for
example, online banking or purchasing). This could vary
considerably between ICTs and countries. For example,
mobile phone use can be very intensive in developing
countries, with relatively sophisticated applications such
as m-banking and m-commerce, while Internet use can
still be limited to e-mail. The best known example is the
Philippines, with the highest numbers of SMS per sub-
scriber globally. At the same time, bandwidth — which
is necessary to use more sophisticated Internet-based
applications — may still be limited.

ICT skills are needed to make best use of ICTs. They
are critical to the potential impact that ICTs can have
on development, in particular the achievement of value-
added from ICT use. If countries are not capable to

exploit the new technologies and realize their potential
benefits, development and progress will be hampered.
ICT impact therefore largely depends on the availability
of skills and knowledge and the capability to use ICTs
efficiently and effectively. ICT capability or skills are
therefore an indispensable input measurement requi-
red to achieve maximum ICT impact. This is also why
several ICT indices include a skill component,' inclu-
ding the ICT-OI, where the inclusion of ICT labour
was key to the economic framework applied and one
of the strengths of its model. Knowledge, measured
through literacy and school enrolment, was also one of
the components of the DAL

These three elements of ICT for development cannot
be tracked by a single indicator and therefore it becomes
necessaty to develop a composite indicator or index.
The three elements combined measure a country’s path
towards becoming an information society (Figure 3.1).

The approach is a sequential one, where a country’s
development towards an information society is fol-
lowing a certain sequence of ICT access and increased
use on the path to transformation. Certain indicators
in the sequence can be leapfrogged — for example,
mobile networks substituting fixed ones. While the
indicators may change, however, the basic stages will
still remain.

In the information society model, what is important is
that the indicators characterizing (and used to measure)
each stage are likely to change over time. For example,
what is considered basic infrastructure today — such
as fixed lines — may not be sufficient tomorrow, with
mobile networks on the rise. Similarly, broadband today
is considered an advanced technology characterizing
intense Internet use and therefore in stage 2, but it
may move to stage 1 in the future and another, new
technology may appear in stage 2. This is also why the
indicators collected by ITU, as well as the Partnership
core list of ICT indicators, are being revised regularly,
reflecting the dynamic nature of ICTs.

Because ICTs are very dynamic, and because tech-
nologies are converging (for example, fixed/mobile
networks or types of services provided), there may not
be saturation of each technology — in fact, the satura-
tion level becomes a moving target making it difficult
to assign upper values (see Moore’s law applied to chip
performance, which is still valid after more than 30
years). In the case of fixed telephone lines, the upper
target may have been 80 (or more) per 100 inhabitants
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Figure 3.1: Three stages in the evolution towards an information society
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only a few years ago; today, we can observe a stagnation
in growth in fixed line subscriptions globally, a growing
trend towards fixed lines being substituted by mobile
networks in developing countries, and a potential de-
crease of fixed lines in developed countries in the near
future (see Chapter 2).

The index thus aims to capture the development of
the information society as it goes through its different
stages taking into consideration technology conver-
gence and the emergence of new technologies. The
individual indicators included in each of the sub-indices
may change over time and should be adapted to reflect
the technological developments related to ICT. What
counts is that the type of indicators included in each
of the sub-indices reflects that particular stage — ICT
readiness, characterized by relevant infrastructure and
access indicators; ICT use, characterized by relevant
ICT usage indicators; and ICT capability or skills as
indispensable input indicators.

The index should have a certain timeframe — the MDG
and WSIS target year of 2015, after which it should be
revisited. It is likely that by that year, new technologies
will have emerged which will have replaced the indicators
included now in the index.
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SELECTION OF INDICATORS AND STATISTICAL
PROCESSES FOR CONSTRUCTING THE IDI

Based on the above described framework, the selected
indicators should correspond to the following three
subcomponents of the index (or sub-indices):

e ICT infrastructure and access.

e ICT use (primarily by individuals, but also house-
holds, businesses, others as data become available
in the future) and the intensity of use.

e ICT skills (or capacity necessary to use ICTSs effec-
tively).

For ea