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ABSTRACT
The problem of measurement is the Achilles
heel of the information society research.
Despite, or possibly because of this reason,
one can find a number of quantitative
studies on the topic. In recent years, studies
using composite indices gain broader media
popularity. This paper presents the results of
the analysis of most common composite
indices used in information society research.
It discusses the basic methodological issues
as well as strengths and limitations of using
such tools.
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1 INTRODUCTION
None of the theories concerning the
Information Society (IS) have managed
to deal with two fundamental and
interrelated (possibly insurmountable)
problems: definition and measurement.
There is no satisfying and widely
accepted definition of the IS [1], [2], [3],
[4]. According to Webster: „Reviewing
these varying definitions of the
information society, what becomes clear
is that they are either underdeveloped or
imprecise or both” [2: 21]. It entails a
subsequent problem: it is difficult to
decide which characteristics to measure
of an indefinable concept. One of the
most important if not fundamental

problems of the IS studies, is defining
the universe to be measured (what and
how to measure) in order to monitor
development of the IS. This paper
presents analysis of the chosen aspects
of this „Grand Challenge” [5], [6],
taking into special consideration popular
tools for such measurement – composite
indices (CI).
2 MEASURING THE
INFORMATION SOCIETY
The presence of IS issues in public
discourse in the last two decades has
provoked a rising demand for tools
allowing
to
quantify
occurring
processes. A number of studies have
been carried out aiming to measure
different aspects of information and
communication technologies (ICT) and
IS.
The main, utilitarian, function of IS
quantitative research is:
 measuring
of
selected
IS
characteristics,
 defining the developmental deficits,
 monitoring the occurring processes,
 setting objectives and development
priorities,
 underpinning
the
basis
for
formulating
and
implementing
development policies,
 assessing progress towards the
declared objectives,
 providing arguments in disputes
concerning regulatory aspects,
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 allowing the benchmarking,
 supporting investment decisions.
The main tools of IS’ quantitative
description are proper indicators
providing information about different
aspects of ICT usage in society and
economics (Figure 1). They allow us to
assess the level of IS development in
geographical regions, social groups and
branches of economy. They are
necessary to plan public and commercial
projects and investments, and also to
assess their implementation. They form
essential part of
the creation,
implementation and evaluation of
development policies [7], [8], [9].

Figure 1. Typology of IS indicators [10].

IS indicators are of great importance in
IS theory - they measure, monitor and
justify. A definitional function is
essential. Arranging the threshold values
of selected characteristics may be used
to determine the critical point defining
the formation of IS – which the IS
concept critics have demanded for many
years. According to Webster: „This
problem of measurement, and the
associated difficulty of stipulating the
point on the technological scale at which
a society is judged to have entered an
information age, is surely central to any
acceptable definition of a distinctively
new type of society” [2: 11]
One should notice that construction of
such indexes is marked by certain
partiality. It depends on beliefs,
knowledge, author’s intentions, what he

or she believes to be relevant for IS
development. Furthermore, the purpose
behind creation of certain tool and its
potential recipients plays an important
role as well. Numerical expression of an
indicator creates an impression of raw
objectivity but its construction is often
marked with subjective beliefs and
purposes chosen by its author. It causes
that IS indicators are not neutral instead
they are marked with values and
judgments. These tools show some
occurrences rather than explain their
character and causes. So it is important
to define what and how they indicate. By
using them one should remember that it
is a sort of interpretation of available
statistic from the author’s point of view
A comparison of IS indicators from
international and historical points of
view is very important. Creating proper
time series is difficult on the grounds of
remaining disputes about the rules of IS’
statistic and dynamics of this research
field. Developing a universally accepted
set of such tools is a complex task. It
requires
arrangements
between
numerous stakeholders.
Contemporary quantitative IS studies are
derived from traditional, state or
corporate telecommunications statistics.
They concentrated on development of
telecommunication
infrastructure,
marginalizing quality and skipping
social aspects. The monitoring of
traditional
telecommunication
was
relatively easy. There were only few
providers of services (in some countries
the only monopolistic provider) and two
groups of consumers: private and
business subscribers. Analysis of IT was
also much easier, because of less diverse
hardware, dominant mainframe solutions
and preliminary stage of convergence. It
made it easier to develop measures and
obtain
necessary
data.
This
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concentration on infrastructure was
transferred onto early quantitative IS
studies.
IS statistics still focuses on the
infrastructure and ability to connect
places and people, neglecting the
qualitative aspects. The focus is
therefore on the supply side. Following
this approach, information on the
number of subscribers to the service has
become more important than qualitative
information about the subscribers i.e.
who, for what purpose and to what
extent has been using the service The
increasing complexity of the IS and the
growing role of the social aspects have
been forcing an intensive analysis of the
demand and quality aspects. Such
information is important in policy
formulation and development but is also
crucial to the success of commercial
enterprises.
In
an
increasingly
competitive market, only the companies
that will have the best information about
the information needs of their potential
clients and their use of ICT, will
succeed.
Disadvantages of such approach became
increasingly apparent. An analysis
limited to the technical infrastructure
was getting worse in explaining the IS
phenomenon. The use of ICT is
inextricably linked with the capabilities,
skills and motivations of people using
these technologies. The role of the
information in the society is an
economic, social, technological, political
and cultural phenomenon [11: 36]. If the
research topic is the information society,
the sphere of social and human factors
cannot be ignored. This growing
interdependence of ICT and the social
sphere is increasingly forced to include
the new monitoring tools not only to
access ICT products and services but
also their use, barriers and limits of their

adoption and the effects of their
applications.
In the early 1990s quantitative IS studies
were seldom and pioneering. Currently
there are numerous studies concerning
different aspects of IS, perhaps even too
many. These studies are usually
conducted by national statistics offices,
regulatory authorities, international
organizations (e.g. Eurostat, UN, OECD,
ITU, WB), research institutions,
universities,
non-governmental
organizations
(e.g.
Orbicom,
Bridges.org,
GISW),
commercial
companies
(e.g.
WEF,
EIU,
Siemens/Nokia) and many other
subjects.
The authors of such studies concentrate
on different IS aspects and use different
research methods, developing their own
sets of data and measuring tools. One
can say that, apart from a common belief
about
significant
and
growing
importance of ITC usage in the modern
world, all other aspects are being eagerly
discussed. There is no consensus as to
what are the signs and measures of
development and what does IS
development mean. The statistics of IS is
a relatively new area. There are still
disputes concerning source data,
indicators and methodology as well as
interpretation of results. For many years,
standardization efforts have been made.
Not even the limits of IS statistics could
be determined. It seems that, because of
significant dynamics of IS issues
ultimate
limits
will
never
be
conclusively defined (Figure 2)
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Figure 2. The main problems of the IS statistic.

However, as Menou and Taylor states:
“The fact that most of the fundamental
drawbacks, such as lack of theoretical
background, inadequacy of raw data,
superficiality of calculation methods,
and dispersion of efforts, to name a few,
that have been noted since the inception
of social information metrics in the
1960s are still with us is probably the
most vexing aspect of the scene.” [5].
Statistical monitoring of IS also hinder
political and economic conditions.
Politicians are willing to treat the IS
notion as a buzzword useful in the fight
for voters.
Media popularity on a subject affects the
interpretation of research results and to
drawing conclusions of a practical nature
aspired from a wide range of people
who, in many cases, do not possess the
substantive knowledge of the subject.
The list of “specialists” in the IS issues
increases once the subject becomes part
of a public discussion.
The importance and economic potential
of the ICT industry impacts the nature
and results of many studies. There are
many powerful stakeholders. Particularly
IT and telecommunications companies
may be interested in using the results of
such studies as an arguments in lobbying
activities, or in
disputes over
government regulatory rules. Companies
also tend often to be co-author or
sponsor of such researches.
One of the possible models of IS
statistics was suggested by OECD [12].

It describes the complex and wide field
of potential research areas. Complexity
is even greater because of rapid nature of
these issues. It is not possible to set and
monitor IS characteristics permanently.
Nevertheless, one set of indicators
should not be used to assess countries at
different stages of development. OECD
suggests using a model that includes
three stages of IS development: ereadiness, e-intensity and e-impact. They
have different leading problems and
need different methods of measurement.
Monitoring of such a wide and complex
field requires the use of many indicators.
How many of them are necessary shows
a list of more than 80 basic (not
potential!) indicators prepared by
Partnership on Measuring ICT for
Development [13].
2.1 Large Set of Partial Indicators
It seems that working on numerous sets
of indicators is the only responsible way
to monitor the IS issues. This method is
used by most “official” institutions,
including statistics offices, government
bodies or international organizations
(e.g. Eurostat).
Such research provides essential and
thorough information. Their factual
value depends mainly on accuracy of the
process of selecting indicators, and is
generally high. However, they have an
important drawback. Many indicators in
use are clear and understandable to
professionals only. For others they are
too hermetic, difficult and/or simply
boring. The ongoing mediatization of
our world has contributed to the
popularization of a new trend of research
- composite indices (CI). Growing
popularity of IS issues forced to develop
tools that are simple to interpret, can
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reach wider audience and be used for
marketing purposes and in politics.
2.2. Composite Indices
CIs enable a simpler interpretation of
data acquired from the analysis of socioeconomic phenomena. They substitute a
large set of attributes with a single one a synthetic variable. Transition from a
multidimensional set of attributes to a
single dimensional one is achieved by
variable aggregation. It enables us to
arrange objects according to the value of
aggregated variable. What makes the CIs
so attractive is the fact that they are easy
to interpret i.e. the audience is presented
with impressive rankings showing the
development of IS in the countries or
regions. CIs became a subject of interest
for the media and the public and this
popularity was used by their creators.
CIs have become an essential part of the
contemporary debate concerning social,
economic and political problems, and
their popularity is still rising. A research
conducted in 2005 analyzed over 130
tools of this kind, 80 % of which were
created between 1991 and 2005. During
the 1970s and the 1980s less than 10
were created every ten years, then the
1990s saw a rise to 40 CIs pro decade,
and between the year 2000 and 2004
more than 60 were formed [14: 8]. A
research from 2008 analyses almost 180
CIs [15].
Moreover, this rising trend can be
observed not only in the number of
research conducted. The number of
authors is also growing – researches are
conducted
by
international
organizations, central governments,
companies,
social
organizations,
research centers, universities and
individual scientists. Finally, the scope
of research is also constantly expanding,

including virtually all contemporary
issues (especially those which are
popular nowadays).
The causes behind a growing popularity
of CIs may be explained by the
following factors:
•
An easier access to statistical
data (the Internet).
•
Definition of various challenges
connected with the global development
(IS,
corruption,
environmental
protection, etc.) and their subsequent
popularization.
•
Relative simplicity of the CIs –
the existing methodology [16], [17]
enables a correct construction of
measurement tools utilized to describe
some kind of new/fashionable aspects of
the contemporary world. In other words,
CIs offer a simple formula for
conducting an inventive research.
Many of the CIs have played a vital role
in putting some of the researched issues
in the centre of public attention, forcing
policy-makers to act. Presently, it is
difficult to imagine how one could
discuss issue of development without the
Human Development Index (UN),
education levels without the PISA
(OECD), issues of corruption without
the Corruption Perceptions Index
(Transparency
International),
competitiveness of economies without
the World Competitiveness Index
(World Economic Forum) or, last but not
least, analyze the IS without the help of
Networked Readiness Index (also WEF).
It seems plausible to put forward a thesis
that if the authors would stop at the stage
of drafting a large set of indicators and
wouldn’t continue with the next stage,
i.e. aggregation, the popularity of their
research would suffer considerably.
Moreover, the impact on the public
would
not
have
such
serious
consequences, i.e. people would be less
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involved and policy-makers responsible
for dealing with certain issues wouldn’t
be forced to act.
One can notice a lot of positive and
negative aspects of composite indices
(based on [14: 13-14] and [16: 13-14].
The positive aspects are:
 they synthesize multidimensional
reality in a self-explanatory manner,
 they are easy to interpret,
 they reduce the number of single
indicators without a substantial loss
of input data,
 they provide more data within a short
period of time,
 they contribute to the promotion of
researched issues,
 they make the communication with
the public opinion easier and at the
same time make people aware of the
existence of certain issues,
 they facilitate understanding of these
issues to non-experts,
 they enable to perform an effective
evaluation of complex issues,
 they enable to build impressive and
clear rankings and comparisons,
 they enable to evaluate the
completion stage of contracts and
supranational agreements,
 they inform the policy-makers about
the
existence
of
potential
development deficits,
 they support the process of making
administrative decisions,
 they provide a vital source of
information
for
prospective
investors,
 they facilitate the forecasting,
 they constitute an appealing research
tool.
The negative aspects are:
 they simplify an otherwise complex
reality too much,



an erroneous construction or false
interpretation may result in making
wrong decisions,
 they can induce hasty decisions,
 if during their construction certain
areas are ignored wrong decision
may be made,
 their methodology often lacks
transparency,
 in cases when the methodology is
revealed, practically all of its
elements may undergo a heavy critic,
 utilizing the same methodology in
evaluation of both developed and
developing countries,
 there exist a danger of manipulation
by the researchers or by stakeholders
interested in a particular issue,
 they utilizing a methodology which
does not take into account the
specific features of particular
regions, which results in promoting
the same states over and over again
(e.g. high e-ranking positions of
Scandinavian states),
 arbitrariness in creating boundaries
which determine the category to
which a country is assigned (e.g.
leaders, runners-up, strugglers),
 risk of self-fulfilling prophecy (a
negative evaluation of a country may
cause a group investors to refrain
from
their
activities
and,
consequently, make the country’s
situation even worse).
One may, therefore, conclude that CIs
have an important political function [18],
[19]. They are utilized in order to
mobilize the entities which are part of
the decision making process and who did
not participate in it earlier. According to
Porter [18: 11]: “The indicators are
objects that are constructed to maximize
the aesthetic and exhortative effect of the
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representation of certain relationships
while obscuring others”.
Despite the popularity of numerous erankings which were created on the basis
of CIs, the above-mentioned aspects
should make one particularly wary when
using CIs in IS analysis. One should bear
in mind that the methodology used in
creating a CI substantially influences the
results and, correspondingly, how
countries perform in a ranking. OECD
[16: 100 and following] carried out a
simulation of changes in the values of
Technology
Achievement
Index
(number of countries was limited to 23
first in the original ranking). The
differences in the positions of individual
countries in the final ranking reached 11
as a result of the various methods of
weighting and aggregation.
One can also boldly assume that the IS
composite
indices
are
in
fact
superfluous. If one assumes that the
well-being of contemporary societies
strongly correlates with the information
and the ICT then one also has to assume
that the successful countries must have
utilized both of these factors effectively.
„Wherefore by their fruits ye shall know
them”– if they are “wealthy”, they must
also have access to information. And in
such case one does not need any new
tools since there is already a measure
which has been verified and amended for
some 50 years now – the GDP. This
risky thesis is made more plausible
because of high correlation levels
between IS development (measured by
the ICT Development Index – IDI value)
and prosperity (measured on the basis of
the following values: GDP – r² = 0,55
and HDI – r² = 0,7 ) in EU countries [10:
213-214]. The correlation does not mean
that there exists any causality
relationship, but the problem itself seems
to be worth looking into.

3 ANALYSIS OF CIS USED IN THE
IS STUDIES - RESEARCH
METHODOLOGY
The results of the analysis of the most
popular CIs - used in current IS
discourse - are presented below. It
should be emphasized that the analysis
does not include all studies of this type.
Such a task would be virtually
impossible because of the large number
of such researches. We will present
studies that meet the following
conditions:
•
Methodology applied uses CI.
•
Survey was available online and
can be arbitrarily considered as
significant, mainly decided by the
reputation of its creator (this requirement
was not explicitly met in the case of two
CIs created by the author of this paper).
•
The last edition of the survey
took place after 2000.
Eighteen studies were found that met
these conditions (Table 1).
Table 1.
Analyzed composite indices of
information society.
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Symbol
ISI/IDC
IIDLI/Goliński
ERI/EIU
TAI/UNDP
E-GOV RI/UNPAN
NRI/WEF
M/II/ITU
DAI/ITU
IS/Orbicom
NRPI/Goliński
ICT-OI/ITU
DOI/ITU
eE/INSEAD
KEI/WB
IKS/UNPAN
ICT-DI/UNCTAD
CSC/Waverman
IDI/ITU

Name of the CI
Information Society Index
II Development Level Index
E-Readiness Index
Technology Achievement Index
UN e-Government Readiness Index
Networked Readiness Index
Mobile/Internet Index
Digital Access Index
Infostates
Net Readiness Perception Index
ICT Opportunity Index
Digital Opportunity Index
eEurope 2005
Knowledge Economy Index
Index of Knowledge Societies
ICT Diffusion Index
Connectivity Scorecard
ICT Development Index

Creator
IDC
Goliński
EIU/IBM
UNDP
UNPAN
WEF
ITU
ITU
ORBICOM/ ITU
Goliński
ITU
ITU
INSEAD/ SAP
WB
UNPAN
UNCTAD
Waverman
ITU

First ed.
1997
1997
2000
2001
2002
2002
2002
2003
2003
2004
2005
2005
2005
2005
2005
2006
2008
2009

In literature, one can find a lot of
analysis of CIs and methodology of their
creation [20], [21], [22]. OECD defines
the reference sequence of ten stages of
construction and use of CIs [16],
Booysen [23] identifies seven.
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Below is the author's methodology,
created by using selected elements of
both
those
methodologies.
This
assessment consists of six elements:
theoretical
foundations,
composite
indices structure, quality of data used,
interpretation, ability to be verify, and
popularization and marketing.
As the work is not an econometric
evaluation it does not include elements
related to technical aspects of CI’s
construction, such as factor analysis,
standardization, weighting, aggregation
or sensitivity testing. The analysis is
limited to the six factors outlined above.

of a basic set of ICT indicators and the
appointment of the Global Alliance for
ICT and Development (GAID) - 2006.
Organizations that previously competed
with one another, began working on one
common tool.
Perhaps appropriate is the remark of
Menou and Taylor: “ … we might infer
that information metrics is subject to
cyclical movements apparently linked to
the volatile perception of technological
developments and strategic challenges.”
[5].
Summary of main characteristics of the
structure of CIs are shown in Table 2.

4 ANALYSIS OF CIS USED IN THE
IS STUDY – RESULTS

Table 2.
CIs.
No. CI

Review of the release years of the
studies deserves a brief analysis.
Surprisingly, the majority of studies (16)
made their debut after the end of the eeuphoria of the late twentieth century.
The late 90s was a period in which a
naive faith in the limitless potential of
the ICT and IS was common. Despite
this, there were few relevant studies.
Breakthrough occurred after the dotcom
bubble burst. In later years, a new study
was created almost every year (except
2007); 2002 (three new studies) and
2005 (five studies) were the most
productive years. After 2006 the number
of new studies has declined. It is difficult
to explain both phenomena. The increase
after 2000 may be due to the growing
popularity of CIs, as tools to analyze all
aspects of reality [14], [15]. The
decrease after 2005 is probably the result
of the standardization works and
international
understandings
like:
Establishment of Partnership on
Measuring ICT for Development - 2004,
World Summits on the Information
Society in Tunis – 2005, the first version

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Key characteristics of the analyzed

Num. of
countries
ISI/IDC
53
IIDLI/Goliński
29
ERI/EIU *(est.)
70
TAI/UNDP
72
E-GOV RI/UNPAN 182
NRI/WEF
134
M/II/ITU
206
DAI/ITU
178
IS/Orbicom
183
NRPI/Goliński
49
ICT-OI/ITU
183
DOI/ITU
181
eE/INSEAD
28
KEI/WB
140
IKS/UNPAN
45
ICT-DI/UNCTAD 180
CSC/Waverman
50
IDI/ITU
154

Subindices
4
0
6
4
3
3
3
5
2
4
2
3
5
4
3
2
6
3

2nd.Subindices
0
0
0
0
0
3
0
0
2
0
2
0
0
0
0
0
0
0

Partial
indic.
15
7
100
8
8
68
26
8
10
12
10
11
39
12
15
8
28
11

Hard
indic.
13
7
50
8
8
27
20
8
10
0
10
11
34
9
14
8
28
11

Soft
indic.
2
0
50
0
0
41
6
0
0
12
0
0
5
3
1
0
0
0

ICT
indic.
11
7
20
2
6
29
26
6
8
5
8
11
39
3
2
6
28
8

Others
indic.
4
0
80
6
2
39
0
2
2
7
2
0
0
9
13
2
0
3

The CIs creators are almost all those
involved in the statistical monitoring of
IS, and they are international
organizations, commercial firms and
individual researchers. Only one but
very important group is missing - the
official statistical offices. Neither
Eurostat nor any of the national offices
conduct researches using CIs. This is
despite the fact that these organizations
collect data concerning IS, which are
often used by the CIs creators.
Authors declare different goals for their
tools. Some indication should be
provided by the names given to CIs.
However, marketing character of the
names means that they are often
exaggerated and, therefore, misleading.
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An example would be Information
Society Index (ISI/IDC) -the oldest of
the investigated tools- which, despite of
the most promising name, measures only
the level of information infrastructure.
Analyzed CIs can be, quite arbitrarily,
arranged in three groups, which are
characterized by increasingly ambitious
objectives
and
often
increasing
complexity of its structure (Table 3):
•
CIs
analyzing
information
infrastructure, its availability and use:
IIDLI/Goliński,
DAI/ITU,
ICTDI/UNCTAD, IS/Orbicom, ICT-OI/ITU,
DOI/ITU, IDI/ITU, ISI/IDC, M/II/ITU,
CSC/Waverman, eE/INSEAD, E-GOV
RI/UNPAN,
•
studies trying to assess also the
readiness to use the infrastructure:
NRPI/Goliński, NRI/WEF, ERI/EIU,
•
tools aspiring for measuring
wider and more abstract issues, defined
as the information/ knowledge society or
the knowledge economy: TAI/UNDP,
KEI/WB, IKS/UNPAN.
Table 3. Share of different types of partial
indicators in the structure of analyzed CIs.
No. CI

Partial
indic.

1
2
3
4
5
6
7
8
9
10
11
12

IIDLI/Goliński
DAI/ITU
ICT-DI/UNCTAD
E-GOV RI/UNPAN
IS/Orbicom
ICT-OI/ITU
DOI/ITU
IDI/ITU
ISI/IDC
M/II/ITU
CSC/Waverman
eE/INSEAD

7
8
8
8
10
10
11
11
15
26
28
39

13
14
15

NRPI/Goliński
NRI/WEF
ERI/EIU *(est.)

12
68
100

16
17
18

TAI/UNDP
KEI/WB
IKS/UNPAN

8
12
15

Hard indic. Soft indic.
%
%
infrastructure indices
100%
0%
100%
0%
100%
0%
100%
0%
100%
0%
100%
0%
100%
0%
100%
0%
87%
13%
77%
23%
100%
0%
87%
13%
readiness indices
0%
100%
40%
60%
50%
50%
society/economy indices
100%
0%
75%
25%
93%
7%

ICT indic. Others indic.
%
%
100%
75%
75%
75%
80%
80%
100%
73%
73%
100%
100%
100%

0%
25%
25%
25%
20%
20%
0%
27%
27%
0%
0%
0%

42%
43%
20%

58%
57%
80%

25%
25%
13%

75%
75%
87%

Ordering basic information about the
structure of the examined CIs according
to the proposed division allows us to
formulate several conclusions. Research
focused on infrastructure using a
relatively small number of partial

indicators, dominated by hard data (their
share exceeds 75%) and data related to
ICT (share above 70%). Readiness
assessment tool uses the largest number
of variables, with the largest share of
soft data and the majority of not ICTrelated variables. Indexes aspiring to
evaluate the society and the economy are
using more variables than the indices of
infrastructure, among which dominate
hard variables (share above 75%), with
the highest share of not ICT-related
variables (share above 75%).
One can observe a certain regularity.
Rising aspirations of the authors seeking to extend their study to the
widest range of IS issues - increases the
complexity of the CI, share of soft data
and share of not ICT-related data. This
trend interferes with two readiness
indices (NRI/WEF and ERI/EIU).
4.1 Theoretical Foundations
It is difficult to assess the theoretical
foundation of CIs. One should determine
what aspects of the IS should be
investigated and assess how the CI are
performing this task. The lack of
universally accepted definition of IS
makes such an assessment virtually
impossible. The analyzed indices vary
considerably
depending
on
the
understanding of IS by their authors.
Definitional deficit means that virtually
every logic solution is equitable and
justified.
The
development
of
unambiguous evaluation criteria is
impossible. The only valid criterion can
be common sense, which allows the
elimination of the elements that have
only a weak relationship with the IS
issues.
It is also difficult to assess the quantity,
type and structure of the components of
CI. Each creator has the right to his own
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selection of partial indicators, and
possible clustering of these into the subindices in a manner appropriate to his
vision of IS. This phase of construction
of the CI should be based on recognized
theories (but there are many of them),
empirical analysis, research pragmatism
and intuition of the author. In practice, a
combination of all these elements with a
predominance of intuition and arbitrary
decisions of the author will be used. The
political context or needs of influential
stakeholders can also play an important
roles. Often the ultimate determinant of
the selection of partial indicators is the
limited availability of data.
4.2 Composite Indices Structure
A desirable characteristic of CI is the
simplicity of its construction. This
facilitates the understanding and
interpretation of the results. However,
the complexity, multidimensionality and
interdisciplinary character of IS issues
result in understandable tendency to
increase the number of partial indicators.
A small number of partial indicators can
lead to a situation in which important
aspects of IS are being missed. Another
factor that may affect a significant
increase in the complexity of the CI may
be the use of sophisticated statistical
methods. Hence, a compromise to ensure
simplicity of design - while maintaining
the descriptive ability of the CI - is
needed.
The analyzed studies use significantly
different number of partial indicators
(Figure 3), ranging from seven to about
one hundred. The largest group is the
eight CIs that consist of 10 to 20 partial
indicators, five contain less than 10 and
five over 20 partial indicators.
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Figure 3. Analyzed CIs according to the
number of partial indicators.

Record holders are: ERI/EIU about 100
(EIU does not give the exact
methodology of his study, therefore, the
number of partial indicators was
estimated on the basis of other CIs
created by this organization) and
NRI/WEF - 68. This raises the question
what is actually measured by a CI
composed of so many components.
Interestingly, according to the author,
these indices have been developed by a
commercial firm and by an organization
in which the commercial nature
dominates the declared scientific
objectives.
The analyzed CIs include both hard and
soft data. And the share of these two
groups in the design of synthetic tools is
miscellaneous (Figure 4).
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Figure 4. Analyzed CIs according to the share
of hard and soft data.

Ten of the CIs use only hard statistical
data and one (NRPI/Goliński) only soft
data. The other seven studies used both
types of data. Five of these show the
share of the soft data under 25%. Only
two have a larger share of such
components. In the case of NRI/WEF it
is 60% and in the case of ERI/EIU this
share is estimated at 50%. In these cases,
soft indicators are prevalent in the
construction of composite indices.
A record share of soft data appears in the
CIs done by commercial organizations
(WEF and EIU). This is a deliberate
strategy of both organizations. A specific
“CIs manufacturer's business model” is
cyclical conducting extensive survey
among managers in many countries. A
matching subset of the results of this
survey, combined with hard statistical
data derived from public sources (UN,
ITU, etc.), can be used to construct
composite tools concerning virtually any
trendy and contemporary problems.
In this way, the WEF publishes
periodically 10 researches and a number
of additional occasional reports on
specific countries or regions. The
thematic span ranges from “Latin
America,
Private
Investment
in
Infrastructure” to the “Gender Gap
Report” [24]. EIU have the same
business model. It is a clever strategy of

selling repeatedly the same information
to different customers in different
distribution channels. One can argue that
this is the essence of business in the
information economy. There is, of
course, nothing reprehensible in such
activities, but such a standardized
“assembly line” production of CIs
affects the quality of these tools and
their descriptive potential.
Data from the surveys can obviously be
used in the construction of CI. They
enrich the study of an analysis of IS
issues, which hard statistical data does
not reflect. However, soft data should
not dominate the structure of CI. This is
particularly
important
when
the
procedures of the survey are not clear
and the survey itself is not verifiable.
This is precisely the case for NRI/WEF
and ERI/EIU.
The survey itself is not problematic. It is
the nature of the questions asked there.
Surveys are widely used, for example,
Eurostat conducts periodic studies about
ICT used by businesses and citizens
[25]. However, the results of these
surveys are quantitative data telling us,
for example, what percentage of
companies purchased online within the
last year [26]. Let us compare the
descriptive value of such information
with data obtained from responses to the
question: “Companies in your country
use the Internet extensively for buying
and selling goods, and for interacting
with customers and suppliers (1 =
strongly disagree, 7 = strongly agree)” NRI Variable 8.05 - Extent of business
Internet use. Firstly, the question is very
vague. Secondly, the answers given by
respondents from 134 countries, coming
from different cultural backgrounds,
having radically different experiences
and points of references do not bring
relevant information, but rather an
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unintended, comic element. One can be
surprised by 83rd position of Italy,
overtaken by Azerbaijan 68th and
Senegal 43rd [27: 364]
For early quantitative IS studies a focus
on
monitoring
the
information
infrastructure was characteristic. The
complexity and multidimensionality of
IS issues caused increasing use of the
variables which are not directly related
to the dissemination and use of ICT.
Among the analyzed CIs, five use only
partial indicators concerning ICT and the
others combine them with indicators
describing
other
socio-economic
characteristics. In the latter group, in the
case of seven CIs prevails ICT indicators
and in six CIs dominates other variables
(Figure 5).
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Figure 5. Analyzed CIs according to the share
of ICT and not-ICT indicators.

Use of variables, which are not strictly
related to ICT, is sometimes referred to
as the “analog noise” [28: 75]. However,
it is necessary and justified by the
multidisciplinary nature of IS issues.
According to the author, characteristics
not directly related to ICT - such as the
level of education – can be more
decisive for the success in the use of
ICT-related opportunities than purely
digital characteristics.
Previous quantitative IS studies have
focused on three main research areas:

ICT infrastructure, its use and
indispensable skills. Such elements are
presented in most of the IS research,
both those that use numerous set of basic
indicators as well as those based on
composite indices. The possible broader
socio-economic relationships have been
explored less frequently. This is, at least
in part, due to the challenges involved in
measuring such interactions.
Less recognized (albeit essential and
interesting) is the social and cultural
environment conducive to the formation
of information society. It seems to be a
reasonable argument that, at a certain
level of IS development, such issues can
be crucial. The social and cultural
context of IS is a very broad and
complex area. The research object may
be a broad spectrum of problems.
According to the author, one of the
themes of a particular relevance is social
capital.
Many empirical studies of IS support the
idea that success is determined by
infrastructure and education. Informal
rules and institutions have not received
much attention. An example of the CEE
countries has shown that also social and
cultural issues can be of crucial
importance [29].
The CIs creators willingly use the
variables characterizing the “analog
sphere”. The smallest share of ICT
related variables show: IKS/UNPAN and
ERI/EIU (less than 20%) along with
TAI/KEI and UNDP/WB (below 30%).
Such a low share of ICT indicators in the
tools designed to explore IS issues may
be controversial. However, increasing
dissemination and availability of ICT
justifies this conduct. The role of
infrastructure is likely to decline in favor
of characteristics that describe the
potential of the society to use more and
more accessible infrastructure. Turning
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“analog elements” into IS research is,
therefore, reasonable, but specific
solutions may raise eyebrows. Thus,
NRI/WEF uses variables such as:
“Extent and effect of taxation”, “Time
required to start a business” or “Local
supplier quality” [27].
A consideration on the structure of the
partial indicators is summarized in
Figure 6. The largest group of twelve
CIs, is predominantly constructed by
hard indicators and indicators related to
ICT (right, upper part of the figure).
According to the proposed typology they
can be defined as indices of
infrastructure. Another group of three
CIs is dominated by hard and not-ICT
indicators (right, lower part) and can be
defined as indices of society/economy.
The last three CIs are dominated by soft
and not- ICT indicators (left, lower part)
and are called indices of readiness. The
analyzed group does not contain CIs
with dominant soft indicators and
indicators related to ICT (left, upper
part).

indices used is different: two CIs using 6
sub-indices, two 5, four 4, seven 3 and
three 2 sub-indices. Three of the tested
tools (NRI/WEF, IS/Orbicom and ICTOI/ITU) use two levels of sub-indices.
2nd level sub-indices

sub-idices

ERI / EIU
CSC / Waverman

DAI / ITU
eE / INSEAD
ISI / IDC

TAI / UNDP
NRPI / Goliński
KEI / WB

M/II / ITU
NRI / WEF
E-GOV RI / UNPAN

IKS / UNPAN
DOI / ITU
IDI / ITU

IIDLI / Goliński
IS / Orbicom
ICT-OI / ITU

ICT-DI / UNCTAD
0

1

2

3

4

5

6

Figure 7. Analyzed CIs by the number of subindices.

The number of countries surveyed in
these studies is different - it varies from
28 to 206 (Figure 8). One can highlight
eight studies focused on comparing the
restricted group of countries and ten
studies having global aspirations.
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IKS / UNPAN

Figure 6. Analyzed CIs according to categories
of partial indicators and by proposed typology.

All analyzed CIs aggregate partial
indicators first into sub-indices, which
are then aggregated (in three cases) into
the sub-indices of higher level or
immediately
into
the
composite
measures (Figure 7). The number of sub-

7

45

IIDLI / Goliński

29

eE / INSEAD

28

Figure 8. Analyzed CIs according to the
number of the countries surveyed.

If the aim of the CI is a research on a
global scale, its components should be
significant for the IS issues in the whole
world. They should ensure comparability
of results for countries at different stages
of development and in different cultural
contexts [23: 119]. Therefore, one could
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consider using distinct characteristics for
different groups of countries. Such
grouping, though desirable from the
methodological point of view, reduces
the attractiveness of the CI, making
impossible to make striking comparisons
on a global scale.
The uniform assessment of all countries
dominates in the analyzed CIs.
According to the author, such
assessment model is usually drawn on
the basis of experience of most
developed countries. Only one CI uses
different measurement methods CSC/Waverman divides countries in two
differently treated groups
4.3 Quality of Data Used
Next element of the CI evaluation is the
quality of data used. CIs creators
willingly use publicly available opensource data from reputable sources, such
as the ITU, Eurostat or the World Bank.
The nature of these organizations allows
the assumption that the data are reliable.
In some cases, these external data are
supplemented by data from surveys
conducted by the CIs creators
(NRI/WEF and ERI/EIU). The results of
these
studies
and
fragmentary
information about the methodology of
the survey tend to be skeptical about
their descriptive potential.
4.4 Interpretation
All studies present the results at the
aggregate level. They are then
interpreted and commented in detail. The
vast majority of studies (except for
CSC/Waverman and ISI/IDC) also
present an analysis of the CI
disaggregation at the sub-indices level
and often at particular indicators level.
All levels of analysis are then interpreted

and analyzed. Often the correlation of CI
with various external variables is tested.
This happens in twelve of the analyzed
studies. GDP per capita is a variable
whose correlation with the composite
indices is the most tested. In some cases,
also the correlation with HDI is
examined.
4.5 Ability to Be Verify
An important feature of CI is the
possibility to verify its results - which is
a condition of his credibility. It is
possible for the majority of analyzed
CIs. Precondition for such validation is
transparency of the methodology and
data sources. The studies, which prevent
such verification, are ISI/IDC and
ERI/EIU, where description of the
methodology is fragmentary. Another is
in the case of NRI/WEF. This study
provides a detailed description of
methodology for CI construction, but
also data from a survey conducted by the
WEF partners around the world are used.
The inability to replicate this study for
anyone else makes verifying impossible.
4.6 Popularization and Marketing
The analyzed CIs enjoy differentiated
popularity. Table 4 shows the results of
the Google search of strings containing
the names of individual studies. The first
search relates to the whole Internet and
the second to the Internet with the
exception of home domain of the study
creator. This is obviously only a rough
approximation of the actual popularity of
the study, however, it allows to draw a
few conclusions.
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Table 4. The popularity of analyzed studies on
the Web [Google search – 2011-01-29].
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Searched string
Networked Readiness Index
ICT Development Index
E-readiness rankings
Mobile/Internet Index
Knowledge Economy Index
e-Government Readiness Index
Connectivity Scorecard
Infostates
Digital Opportunity Index
Digital Access Index
Information Society Index
ICT Diffusion Index
ICT Opportunity Index
eEurope 2005
Technology Achievement Index
Index of Knowledge Societies
Poziom rozwoju infrastruktury …
Postrzegana gotowość do …

Whole Internet
330000
142000
111000
92500
80800
52300
43900
31900
25100
19600
12800
10100
9230
7980
6930
6830
2450
3

Whole Internet – home domain
-weforum.org: 329000
-itu.int: 138000
-eiu.com: 105000
-itu.int: 92200
-worldbank.org: 79700
-unpan.org: 52200
-connectivity...org: 43700
-itu.int: 29000
-itu.int: 22900
-itu.int: 18600
-idc.com: 12600
-unctad.org: 8710
-itu.int: 7910
-insead.edu: 6830
-undp.org: 6840
-unpan.org: 6830
-sgh.waw.pl: 2440
-sgh.waw.pl: 3

The absolute leader is the NRI/WEF.
The IDI/ITU deserves recognition and
the second place (despite its short history
(published in 2009). Third place is taken
by ERI/EIU. The high position of the
two “commercial” CIs is a result of a
skilfully executed marketing strategy of
the WEF and EIU, which is a core
competency of these organizations.
According to the author they promote
their products well in the media with the
marketing effect that far exceeds the real
merit of theirs tools. Other indexes
enjoyed much less popularity, and some
of them have only a historical or local
character (both author indexes).
5 CONCLUSION
Presented analysis of CIs used in
information society research allows us to
formulate the following assessments of
this type of measuring tools:
•
All analyzed CIs, despite highsounding titles, explore only selected
elements of the IS issues. None of them
can aspire to become a comprehensive
tool for measuring the information
society. This is not a complaint. Because
of
the
dynamics
and
multidimensionality
of
the
studied
phenomena, defining the universal tool
is simply impossible.

•
CIs are affected by the subjective
choices done by its creators, virtually at
all stages of their design [23: 141]. Thus,
all are inherently subjective.
•
It seems that in many cases the
choice of partial indicators is caused not
by the theoretical assumptions but rather
by the availability of statistical data.
•
The global comparability of
some data is questionable. For example,
participation in various levels of
education - data readily used in IS
studies.
•
The numerical value of the CI
themselves do not have a clear and
unequivocal meaning [23: 142], which
significantly reduces their value as a tool
of analysis and interpretation. So, CIs do
not provide practical findings, needed
for decision making.
Despite these allegations one must
accept that CIs have also several
advantages:
•
CIs are popular tools of
presenting the complex characteristics of
the contemporary world in an attractive
and accessible to a wider audience way.
•
CIs are important complements
to the multi-criteria analysis.
•
CIs focus on the analysis of IS
issues at the highest level of generality.
They integrate elements of various
economic, social and political characters.
This is their essential advantage.
Comprehensive analysis of IS issues
using large collection of partial
indicators is “not for sale” from a
marketing point of view.
•
The complexity and ambiguity of
CI corresponds to the complexity and
ambiguity of the IS issues and a
character of partial indicator is contrary
to the complex and interdependent
nature of IS phenomena.
The above analysis shows the existence
of significant differences between these
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tools (these differences are present in
virtually all aspects of the methodology
that was applied). We claim that among
these tools one can rank both evaluative
research, which is worth to publish and
promote (e.g. the ICT Development
Index [30], as well as those tools in
which the marketing aspect dominates
over the factual knowledge (e.g.
Networked Readiness Index [31].
CIs truly fulfill its central role of
drawing public attention to the
significance of IS issues in an effective
way. However, for responsible decisionmaking (often forced by the publication
of research results using CI) one needs
to use an in-depth, multi-criteria
analysis, using a set of numerous partial
indicators - deeply characterizing the
investigated phenomenon. The growing
diversity of the IS issues and the
significant dynamics of the processes
that shape them, necessitate the
simultaneous use of both groups of tools.
This enables both effective and readable
for the public IS analysis.
CIs are the best solutions when it comes
to making the public opinion aware of
the gravity of issues connected with the
IS. They do it well and in an impressive
manner. However, if one is to make
political or investment decisions (which
are often forced upon policy-makers by
the results of research conducted with
the help of CIs) one needs to perform a
detailed, multi-criteria analysis of the
existing state of affairs by utilizing a set
of numerous indicators which enable a
thorough analysis of the phenomenon
under study.
CIs should be considered as a kind of a
characteristic point of departure for
policy-makers. They yield arguments
and force those with the effective powers
to pay attention to the issues connected
with IS and to shape the development

policies properly. Finally, although using
these tools to analyze IS often
constitutes an attempt to count the
uncountable, one cannot dismiss the fact
that CIs have played a key role in
promoting the importance of IS and the
issues connected with it. By using CIs in
IS analysis one should also heed an old
Russian proverb: “Trust, but verify”.
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