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Abstract   -To benefit from the advantages of information society on one hand, and afraid of being left further behind 
of Global Society and increasing in the digital divide on the other hand, stimulating countries to become inclusive 
Global Information Society. These issues have led policy makers to move towards such society by identifying the 
objectives, goals and targets. Planning for achieving these objectives needs a real understanding of current situation 
that can be obtained by information society measures. There has been a proliferation of information society measures 
in recent years that each of them follows a certain objective. This paper elaborates and categorizes these measures 
that help scholars and policy makers to 1) select the measures that fitted with their objectives, 2) prevent the repetitive 
researches, 3) identify the defects and flaws of previous measures and correct them in their own measures, 4) use the 
experiences of previous measures for constructing their own ones. In this paper, e-measures are classified in three 
categories: Digital Divide, E-Readiness, and Core ICT Indicators. The categorization of e-readiness measures are 
based on definitions of e-readiness, objectives, methods and results. Also, digital divide measures are categorized 
based on potential factors that include cross-sector and cross-construct validation studies. 
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I. INTRODUCTION

Information society has indeed become one of the 
major driving forces for productivity, 
competitiveness, collaboration, and superposition of 
resources on both national and international level, 
which brings overall prosperity for countries and 
regions (Popova et al, 2005). But moving towards an 
information society requires a great deal of effort
(United Nations, 2005). Countries and individuals that 
wish to venture into an era where knowledge and 
information have themselves become commodities 
must be willing to exert that effort. With this in mind, 
the process of monitoring and evaluating progress in 
achieving the goals of an information society is 
crucial in actually realizing such a society. Without 
some indication of how all elements of society are 
adapting to the installation and application of ICTs, 
there can be no way of understanding whether the 
shift towards an information society is actually taking 
place, or indeed, working in positive ways. 

Furthermore, there can be no understanding of future 
policy steps without reference to the current status of 
ICT implementation and application procedures. Such 
real information can add substance to the visions of 
governments and heads of state, and can also be used 
to inform policy makers on achievements in terms of 
strategies and visions related to the information 
society. The use of measures to monitor these 
objectives is critically important, particularly in the 
developing world, where the digital divide is a 
prominent political issue. However an appropriate 
measurement system allows for both, the monitoring 
of current market development and the detection of 
obstacles and market failures (Guislain, 2003). Also,
these measures aimed at tackling the digital divide;
including implementing policies to eradicate or at 
least minimize the deleterious impact of new 
technologies, have the potential to enable less 
developed countries to contribute to forging a global 
information society (United Nations, 2005). In order 
for all this to happen, an understanding of where each 
country currently stands vis-a-vis the information 



society must be achieved that is called 'e-readiness'. 
At the same time, the status of each country must be 
analyzed to encourage movement towards a future, 
more advanced information society that caters for the 
specific needs of its participants whilst at the same 
time working towards commonly held objectives. In 
this context, on the one hand, most contributions that 
have analyzed the phenomena have complained about 
the lack of adequate data and statistical information 
for the measurement process (Corrocher and 
Ordanini, 2002). On the other hand, comparable 
statistics on access to, and use of ICTs, are critical to 
formulating policies and strategies concerning ICT-
enabled growth, for social inclusion and cohesion, 
and for monitoring and evaluating the impact of ICTs 
on economic and social developments (Partnership on 
Measuring ICT for Development, 2005). To close the 
ICT data gap, some international organizations 
proposed internationally agreed ICT indicators that 
called Core ICT indicators. The current paper 
addresses current widely diffused measurement 
instruments aiming to measure e-readiness, digital 
divide and Core ICT indicators.

The general process of the research is 
demonstrated in Figure 1.

Figure 1. The general process of the research

II. RESEARCH METHODOLOGY

Due to its nature, research on the digital divide is 
difficult to confine to specific disciplines, and so the 
relevant material is scattered across various journals. 
Based on the frameworks of Norris (2001) and van 
Dijk (2003), work on the digital divide can be found 
in three types of journals: (1) Information technology 
and information systems (2) Economics and business 
and management and (3) Social science (see Figure 2). 

Figure 2. The digital divide in three types of journals

Consequently, the following online journal 
databases were searched to provide a comprehensive 
bibliography of the digital divide and e-readiness 
literature (Table 1).

Table 1. The Selected Online Databases for the Digital Divide and 
E-Readiness Literature 
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Regarding the research methods, the findings suggest that 
although a total of eight different research methods were 
record in the literature survey, the majority of digital divide 
and e-readiness research employed survey (26.2%) and data 
analysis methods (20.5%). The other categories of methods 
that were employed were case study (17.9%), content 
analysis (11.3%), conceptual (8.7%), mixed method (8.2%), 
interview (6.2%) and experimental (1.0%) (Table 2).

Table 2. Research method
Research method Number Percentage 

Conceptual 17 8.7%

Content analysis 22 11.2%

Case study 35 17.9%

Data analysis 40 20.4%

Experimental 2 1.0%

Interview 12 6.1%

Mixed method (i.e. 
survey &

in-depth interview) 

16 8.2%

Survey 52 26.5%

Total 196 100%
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The results of our investigation into the most 
common unit of analysis employed suggested that the 
majority of articles examined digital divide issues at 
the individual level (34.4%), follow by studies 
focusing on country (33.3%), household (15.4%), 
public sector organization (10.8%), private 
organization (2.6%), industry (2.1%) and small and 
medium enterprises (SMEs) (1.5%) (Table 3).

Table 3 Unit of analysis
Unit of analysis Number Percentage 

Individual 68 34.7%

Household 30 15.3%

SMEs 3 1.5%

Private organization 5 2.6%

Public sector organization 21 10.7%

Industry 4 2.0%

Country 65 33.2%

Total 195 100%

III. DIGITAL DIVIDE MEASURES

As the Information Revolution has become a 
significant driver of the global economy, the Digital 
Divide – the gap in access to information technologies 
(IT) between developed and developing countries – is 
receiving increasing attention from researchers and 
policy makers (Dewan et al, 2004). The first scholarly 
papers appeared around 1997 (Vehovar et al, 2006)
and were followed by a growing series of 
publications. Also there are several international 
organizations within the group of studies that have 
analyzed the differences in the level of digitalization 
and have dealt with the digital divide for a long time 
(Corrocher and Ordanini, 2002). Hargittai (1999) 
examined a dataset of OECD (The Organization for 
Economic Cooperation and Development ) countries 
in 1998 and realized that, while GDP is a large driver 
of Internet connectivity, telecommunications policy 
can also have a large effect on it (Hargittai, 1999).
He found that the telecommunications policy is highly 
correlated with the telephone density level. Similarly, 
Oxley and Yeung (2001) presented a study of 30 
countries in the same year and found that Internet host 
penetration is positively associated with physical 
communication infrastructure, rule of law and credit 
card use. It is also, correlated with the telephone 
service costs negatively (Oxley and Yeung, 2001;
Dewan et al, 2004). The United States Department of 
Commerce developed one of the first contributions in 
2000 (Corrocher and Ordanini, 2002). This research 
measured the differences in access to digital 
technologies within the US population, business 
system and public administration. Using a different 
and new approach, Norris (2001) examined the 
dispersion of Internet use by grouping the information 
on Internet use in over 100 countries into a “New 

Media Index" (Norris, 2001). Then, she compared it 
with an “Old Media Index” representing the 
distribution of radio, TV sets and newspaper 
readership in each nation. She found that the two 
Indices are highly correlated, and concluded that the 
basic non-technology problems of access to earlier 
communication technologies are also considered with 
respect to Internet access. Atrostic and his colleagues
(2000) advocated the gathering of metrics to measure 
the electronic economy that align with the traditional 
economic production function approach. In a similar 
effort, IBM Corporation (2003) developed the e-
readiness rankings based on some one hundred 
quantitative and qualitative criteria for sixty odd 
countries in order to establish the extent to which 
country-level markets are conducive to Internet-based 
opportunities (Kirkman, 2004). They found that 
economic factors, government policies, and 
infrastructure advantages are the major contributing 
factors for a high e-readiness score. Robison and 
Crenshaw (2001) examined the level of economic 
development, political openness/democracy, mass 
education, the presence of a sizeable tertiary/services 
sector as drivers of Internet diffusion (Robison and 
Crenshaw, 2002). They did a cross-sectional analysis 
for 74 countries over 1995-1999, using the number of 
Internet hosts per ten thousand people as their 
dependent variable. They found that Internet 
penetration is driven most significantly by 
development level, political freedom, and education. 
DiMaggio and Hargittai (2001) pointed out that there 
are at least five dimensions for digital inequality: 
equipment, autonomy of use, skill, social support, and 
the purpose of using the Internet. Similarly, 
Mossberger, Tolbert, and Stansbury (2003) 
distinguished between an access divide, a skills 
divide, an economic opportunity divide, and a 
democratic divide. Using a diffusion model, Kiiski 
and Pohjola (2001) examined data from 60 countries 
over the years 1995-2000. They used a Gompertz 
model of technology diffusion, with explanatory 
variables of per capita income, telephone access costs 
and the average years of schooling, while the 
dependent variable was five-year growth rate of 
Internet hosts. They found that, contrary to education, 
GDP per capita and Internet access cost are important 
factors in OECD countries. Mosaic Group designed a 
framework as part of the 'Global Diffusion of the 
Internet (GDI) Project' (Wolcott et al, 2001). The GDI 
framework consists of six discrete dimensions: 
pervasiveness, geographic dispersion, sectoral 
absorption, connectivity infrastructure, organizational 
infrastructure, and sophistication of use. This 
framework provides useful information on the digital 
divide, as well as on the adoption and diffusion of 
ICTs. Dasgupta et al (2001) examined Internet use in 
a sample of 44 countries from 1990-1997. They used 
the measure of Internet hosts/telephone mainlines as 
the dependent variable. They conducted a log-log 
regression against measures of the baseline value 
(1990) of the ratio, the urban population, per capita 
income and an index of competition policy and some 
regional dummies. They found that the ratio is 



significantly and positively related to policy and 
urban population percentage and negatively to the 
baseline value. Guillen and Suarez (2001) also studied 
the number of Internet hosts and the number of 
Internet users per capita, using a matched set of 
independent variables in a cross section of 141 
countries in 1998/1999. They included variables 
related to telecommunications policy and 
infrastructure and also two predictable policymaking 
and democracy indices. They found that when the 
entrepreneurship variables aren’t included, policy 
variables have an impact, but they lose their effect 
when the entrepreneurship variables are considered. 
Caselli and Coleman (2001) undertook an extensive 
longitudinal cross-country study of IT use, examining 
89 countries from 1970-1990. They used a measure of 
computer imports/worker ratio as a proxy for the 
investment in IT and regressed a large set of 
explanatory variables on the measure in a cross-
sectional analysis. They found that openness to 
imports from OECD countries, the level of 
educational attainment, and the index of property 
rights are statistically significant (Kauffman and 
Kumar, 2005). Arquette (2002) developed a 
comprehensive instrument with a sociological focus 
on the digital divide. After evaluating over 100
countries in a cross-section in 1999, he found that the 
digital divide parallels the gap in economic and 
human development. Wong (2002) evaluated the 
digital divide in Asian countries based on penetration 
levels of telephone main lines, PCs, and Internet use. 
He reported a gloomier picture of wider disparities in 
IT diffusion between Asian and non-Asian 
economies. Analyzing comparisons of the scale of IT 
adoption relative to national income, he found that the 
digital divide in Asia is wide and has the potential to 
become more severe. Kraemer and Dedrick (2002) 
compared over 40 Asian and non-Asian countries 
from 1995 to 2000 on similar but expanded measures, 
and also found a large and growing digital divide 
within Asian countries (Shih et al, 2003). More 
significantly, they found a large and growing gap 
between the Asian and non-Asian countries. Selhofer 
and Husing (2002) suggested a method for measuring 
the digital divide on an aggregate level by defining a 
digital divide index (DDI). They identified likely 
knowledge gaps that are associated with the digital 
divide and studied four socio-economic factors: 
gender, age, income and education. They recognized 
some of the flaws related to the selection and 
definition of disadvantaged groups as well as 
regarding the indicators of ICT involvement. 
Corrocher and Ordanini (2002) proposed a 
digitalization measure for digital divide (Corrocher 
and Ordanini, 2002). Their composite digitalization 
index is based on six factors, each with sub-
indicators: markets, diffusion, infrastructures, human 
resources, competitiveness and competition. Principal 
component analysis was used to aggregate the 
indicators. This method had not been widely applied 
for measuring the digital divide. In this article, an 
application of the methodology was used within a set 
of ten developed countries for 2000 and 2001. 

Mansell (2002) suggested that special attention with 
regard to the digital divide should be given to human 
capital development through knowledge advancement 
and training. He added dimension of "having 
adequate knowledge and skills to operate computers" 
to dimensions of "access" and "use of computers" for 
measuring the digital divide. Sciadas (2003) has 
presented a model in order to design a methodology 
for measuring the digital divide and monitoring the 
digital divide assessment inter and intra countries. 
This is one of the most precise measures for 
measurement and one of the embryonic efforts for 
preparing a stable theoretical basis for indicators 
(Grigorovici, 2004a).

The mentioned model includes 3 factors: 
infostate, infouse and infodensity. Infostate is 
technically obtained from aggregation of two other 
factors. This model contains 21 indicators and has 
assessed 192 countries (Sciadas, 2003). Alvarez 
(2003) examined Inequality between Whites and 
Blacks, using the years 2000 and 2002 general social 
survey. Results indicate surprisingly similar levels of 
online time, social support, navigational 
sophistication, and Internet knowledge. Fink and 
Kenny (2003) concurred that when the digital divide 
is measured in absolute terms, the evidence shows 
that it is growing. Their findings highlight the four 
facts that different measures of the digital divide can 
result in very different inferences about its nature.
Jackson and her colleagues (2003) identified personal 
and situational factors that predicted internet use 
during the first year of home internet access 
(Cornfield and Rainie, 2003). In this survey 123 adult 
participated who were primarily African American, 
female, never married and had annual household 
incomes of less than $15,000. They recognized that 
while both personal and situational factors influenced 
Internet use during the first six months, race and age 
influenced Internet use across the entire year. Martin 
(2003) analyzed the data of U.S. Department of 
Commerce Report using odds ratios and concluded 
that computer ownership and Internet use may 
actually be spreading less quickly among poorer 
households than among richer households. United 
Nations Conference on Trade and Development 
(2003) presented a framework for recognizing the 
current scientific and technological aspects with 
emphasis on their effects in developing countries 
(UNCTAD, 2003). This framework was used for 
benchmarking and analyzing the distribution of ICT 
capabilities among 160 to 200 countries in 1995-
2000. Based on that, countries were categorized into 
three main groups of falling behind, keeping up and 
getting ahead and the digital gap between them was 
measured. Quibria et al (2003) examined a data set of 
more than 100 countries in 1999 that included the 
number of PCs and the number of Internet users per 
capita. They found that GDP, education level and 
infrastructure play critical roles in the levels of these 
and other information technologies (Quibria et al, 
2003). Lenhart and Horrigan (2003) visualized online 
access as a continuum, using data from a 2002 
national random digit dial survey. They analyzed the 



social, demographic and psychological predictors of 
internet users and nonusers. They found that 1) 
internet access may be intermittent for some users, 
nearby for others and a remote possibility for others, 
2) demographic factors are associated with more 
internet adoption 3) controlling for other variables, 
Hispanics and African-Americans are less likely to be 
online. Pohjola (2003) examined a data set over the 
years 1993-2000 that included the measures of per 
capita income, relative price of IT equipment, human 
capital measures, share of agriculture and openness to 
international trade. He found that IT investment is 
tightly related to income and human capital measures, 
and inversely related to the importance of agriculture 
in the economy. Beilock and Dimitrova (2003) 
examined the impact of GNP, including the log and 
exponential forms, the level of civil liberties, 
infrastructure and regional variables on internet use. It
was conducted in a sample of 105 countries from a 
dataset published in 2000. They found that GNP is the 
most important determinant and that the relationship 
appears to be non-linear. Also the increasing civil 
liberties have a positive and significant impact even in 
the presence of infrastructure advantages. Losh 
(2003) tracked gender differences in the dramatic 
growth of digital access between 1983 and 2000. For 
this purpose, she used several nationally 
representative surveys of American adults. She 
pointed out that Outside of the stronger gains by the 
high-school educated, gender and educational gaps in 
IT access and use remained roughly stable. Wallsten 
(2003) used a 45 country data set from 2001 to 
conduct a cross sectional analysis of similar variables.
As mentioned in the previous studies, these two 
dependent variables are the number of Internet users 
and the number of Internet hosts per capita. He 
focused on variables of regulatory regime 
characteristics and price regulation, and found that the 
more formal and controlled a country’s regulatory 
system, the fewer Internet users and hosts will be. 
Digital Access Index was proposed by the ITU and 
considered the following factors for measuring the 
digital divide: infrastructure, affordability, 
knowledge, quality and usage (ITU 
Telecommunication Development Bureau, 2003). In 
this context, the ITU’s efforts to combine different 
aspects of digital divide into one index are especially 
appropriate. Kennedy, Wellman and Klement (2003) 
used two large North American sources of national 
survey data to compare women's internet use with 
men's. Consistent with the earlier literature on gender 
roles, they showed that women use the internet more 
for social reasons, while men use it more for 
instrumental and solo recreational reasons. Care-
giving for children at home limits mothers more than 
fathers in the use they make of the internet. Using a 
flexible accelerator investment model, Shih et al 
(2003) studied 39 countries from 1985-1999 (Shih et 
al, 2003). They found that there is a positive 
correlation between IT development with the existing 
stock levels of IT capital, GDP and education levels 
and a negative correlation with interest rates. 
Neustadtl and Robinson (2003) examined the question 

of whether the divide between users and nonusers is 
continuing to expand or is not. They used reinterview 
data from the General Social Survey (GSS), in which 
1538 respondents interviewed in person in 2000 were 
reinterviewed by telephone in the Fall of 2002, using 
items that most discriminated Internet respondents in 
2000 (Neustadtl and Robinson, 2003). Of the 15 GSS 
attitude questions, only the three dealing with 
interpersonal trust were notably related to changes 
and continuity in Internet use, and of 8 behavior 
questions only the increases and decreases in TV 
viewing mirrored the changes found in the static 2000 
data. Cho and his colleagues explored the relationship 
between internet use and gratifications gained within 
the context of the digital divide framework (Cho et al, 
2003). Analyses within sub-samples defined by age 
and socio-economic status reveal that there are 
notable differences in uses and gratifications across 
subgroups. Donnermeyer and Hollifield (2003) 
examined the utilization of email and the Web, based 
on a sample of 471 residents from four rural 
communities in Nebraska and Wisconsin, in which 
the study found nearly identical levels and patterns of 
use across the communities. The findings are 
discussed in terms of the two variations on the digital 
divide. The first is a digital divide between rural 
people at the same place and the second divide is 
between rural communities that have growing 
economies and populations and those that are no 
growing. Chinn and Fairlie (2004) used the same two 
dependent variables with a panel of 161 countries 
over 1999-2001. They found that GDP, telephone 
density and regulatory quality are important 
determinants of PC and Internet density. Another 
stream of research has used approaches akin to 
economic growth models to study the problem at 
hand. Martin and Robinson (2004) replicated previous 
findings that the diffusion of the internet is becoming 
more polarized by family income in the United States 
(Martin and Robinson, 2004). They used multiple 
logistic regression and other odds-based analyses to 
assess internet access in the United States from 1998 
to 2001. The unique divide in the U.S. is further 
evidenced by the lack of such static and dynamic 
income differences in the U.S. compared with income 
differences in data from 15 European nations. Hüsing 
and Selhofer (2004) proposed a relatively simple 
indicator, DIDIX, which was developed in EU 
member states. Based on the relative diffusion of 
computers and the Internet in four disadvantaged 
socio-demographic groups, results suggest an 
increasing North-South gradient of cross-national 
inclusion prevailing in Europe. Spennemann (2004) 
went over the nature of the digital divides that exist in 
the Pacific region, considering divides within 
countries, between the countries, and between the 
Pacific region and the rest of the world. The varied 
but generally high costs of Internet access are 
exacerbating the digital divide along socio-economic 
lines; but they also create regional imbalances, with 
certain countries effectively isolated. Haan (2004) 
presented the outlines of a needed multifaceted 
theoretical model in which Internet access is seen as 



dependent on the user’s 1) motivation, 2) possession, 
3) digital skills and 4) use patterns. Various causes 
and consequences of differential IT access are being 
taken into account (Haan, 2004). He found out that 
having access to IT can be seen as only one factor that 
produces differences in social, cultural and economic 
outcomes. Kubicek (2004) presented statistical data 
on trends in computer and internet penetration in 
Germany and provided a critical review of the 
measures taken by the government to narrow the gaps 
with European Commission. According to the model 
of the access rainbow, these measures moved beyond 
improving conditions for access to supporting the 
development of relevant content and appropriate 
skills. He concluded that which skills are necessary 
and how they are to be acquired differs greatly for 
different underrepresented groups. Nurmela and 
Vihera (2004) examined how far and how fast Finland 
has advanced in its use of ICTs, which Statistics 
Finland has monitored with large representative 
surveys since 1996. The results suggest that once 
people have begun to use the internet (or mobile 
phones), their specific uses are quite similar to each 
other, regardless of whether the user is younger or 
older, employed, a student, entrepreneur or 
unemployed. Liang and Ning (2004) conducted a 
2003 survey of 4000 adults aged 17 to 60 that 
examined differences by community size across 12 
Chinese cities (Tien and Fu, 2008). They perceived 
that internet adoption in China's small cities is still in 
its preliminary stage and the potential of using the 
Internet for information seeking is far from being well 
developed. Thus, it is predictable that, with the 
popularization of internet cafe's, Internet adoption in 
China's smaller cities will continue to grow. The 
results demonstrate another way in which the internet 
has had unique and unanticipated democratizing 
effects in China. Morrone and Laura Zannella (2004) 
reviewed recent research on the diffusion and use of 
PCs and Internet in Italy, with its distinct "digital 
divide" in media access and usage by social and 
economic factors. The results showed that media 
usage in Italy is undergoing an important transition, 
especially as young people use new media that 
influences their socialization, leisure time, education, 
family life and job opportunities. Also, gender, 
generation, regional and other social factors affect 
their mixed usage of media. Linebarger, Royer and 
Chernin (2004) examined whether 74 very young 
(i.e., 4-8 year olds) children's and their parent's access 
to, use of, and perceptions regarding computers and 
the internet. It was found that while internet access 
varied by family socioeconomic status (SES), internet 
use varied by location of access to computers and the 
internet. Parents' attitudes about computers and the 
internet varied by location of access and by family 
SES. Barzilai-Nahon (2006) explained that two 
general types of indices that are used for the 
measurement of the digital divide(s) are monotopical 
indices and comprehensive indices (Barzilai-Nahon, 
2006). Monotopical indices emphasize on a single-
factor and are more widely available, while the 
comprehensive ones are rare and consider an 

integrative framework. She proposed a model in 
which interactions among six sets of factors are used 
to depict the digital divide: social and governmental 
constraints/support, affordability, use, accessibility, 
infrastructure/access, and socio demographic factors. 
Vehovar and his colleagues (2006) similarly 
highlighted the limitations of current measures 
(Vehovar et al, 2006). They proposed three methods 
that can radically improve the validity of results using 
the first digital divide, specifically Internet usage, as 
an example. They showed how a multivariate 
loglinear modeling might correct the misleading 
representations resulting from bivariate analysis, as 
for instance in the case of urban versus rural use. 
While acknowledging the improvements brought by 
compound measures, they stressed that the picture 
they offer cannot be exact until intracountry 
variations are accounted for. Tien and Fu (2008) 
focusing on two dimensions of the digital divide, 
computer use and computer knowledge, examined the 
correlates of the digital divide and their impact on 
college student learning.

Table 4 lists potential factors for inclusion in a 
cross-sector and cross-construct validation study of 
digital divide indices. This classification is based on 
Barzili-Nahon, but the number of indices is much 
more.
Table 4 potential factors of validation study of digital divide indices

Factor Example studies

1. Infrastructure 
access 

Rogers, 1995; CSPP, 1998; APEC, 2000; 
Hoffman et al., 2000; DiMaggio & Hargittai, 
2001; KENNY, 2001; Bridges.org, 2001; 
OECD, 2001; Warschauer, 2002; CID, 2002; 
Chen & Wellman, 2003; ITU, 2003; ITU 
Telecommunication Development Bureau, 2003; 
Mossberger, Tolbert & Stansbury 2003; Sicherl, 
2003; Katz et al., 2003; Husing & Selhofer, 
2004; The Mosaic Group, 1996– 2004; Horrigan 
& Rainie, 2004; Norris, 2004; Horrigan, 2004a;
Horrigan, 2004b; Wareham et al., 2004;
Barzilai-Nahon, 2006; Wilson, 2006; Neustadtl 
and Robinson, 2003; Martin and Robinson, 
2004; Hüsing and Selhofer, 2004; Haan, 2004; 
Kubicek, 2004; Nurmela and Viherä, 2004; Haan 
and Huysmans, 2004; Linebarger et al, 2004

Communication 
channels and 

capacity 
Computers per 

capita 
Web sites per 

capita 
ISPs: governmental 

incumbent or 
private 

2. Affordability 
(relative to 

other 
expenditures 
and average 

income) 

Ebo, 1998; Le Blanc, 2000; OECD/DSTI, 2001; 
Bridges.org, 2001; Gartner Group, 2001; 
Hargittai, 2002; Cooper, 2002; Martin, 2003; 
ITU, 2003; ITU Telecommunication 
Development Bureau, 2003; Lenhart et al., 2003; 
Mossberger, Tolbert & Stansbury 2003; Norris, 
2004; The Mosaic Group, 1996–2004; Parayil 
2005; SIBIS, 2005; Barzilai-Nahon, 2006; 
Spennemann,  2004; Kubicek, 2004; Haan and 
Huysmans, 2004

Physical layer 
)infrastructure( 

Logical layer 
(applications and 

software) 

Content 

3. Use Primo Braga et al., 2000; OECD, 2001; 
DiMaggio & Hargittai, 2001; Gartner Group, 
2001; Spooner & Rainie, 2001; Hargittai, 2002; 
Warschauer, 2002; Dasgupta et al., 2002; ITU, 
2003; Lebo, 2003; Chen & Wellman, 2003; ITU, 
2003; ITU Telecommunication Development 
Bureau, 2003; Crump & McIlroy, 2003; Lenhart 
et al., 2003; Mossberger, Tolbert, & Stansbury, 
2003; Robinson et al., 2003; Norris, 2004; 
Husing et al., 2004; Fox, 2004; Center for the 
Digital Future, 2004; Bridges.org, 2005b; 
Benkler, 2006; Wilson, 2006; Barzilai-Nahon, 

Frequency 

Time online 

Purpose 

Users’ skills 

Autonomy of use 



2006; Vehovar, Sicherl, Husing & Dolnicar, 
2006; Cho et al., 2003; Donnermeyer and 
Hollifield, 2003; Haan, 2004; Kubicek, 2004;
Liang and Ning, 2004; Haan and Huysmans, 
2004; Morrone and Laura Zannella, 2004; 
Linebarger et al, 2004

4. Social and 
governmental 

constraints/support 

Welling & Kubicek, 2000; DiMaggio & 
Hargittai, 2001; Warschauer, 2002; Crump & 
McIlroy, 2003; Stanley, 2003; Mossberger, 
Tolbert & Stansbury 2003; Chen & Wellman, 
2003; Barzilai-Nahon, 2006

Training 

Active help 

Support/suppressio
n/apathy 

Investments and 
funding 

5. Socio 
demog
raphic 
factors 

Tichenor et al., 1970; Silver, 1994; Rodgers et 
al., 1995; Novak et al., 1997; Atkinson & Hill, 
1998; Hoffman et al., 1999; Hoffman et al., 
2000; Attewell, 2001; Bridges.org, 2001; Cullen, 
2001; DiMaggio et al, 2001; Menou, 2001; 
Foulger, 2001; Muffels et al., 2002; Bonfadelli, 
2002; McLaren & Zappal`a, 2002; Warschauer, 
2003; Kennedy et al., 2003; Martin, 2003;
Donnermeyer, 2003; Lenhart et al., 2003; 
Cornfield & Rainie, 2003; Chen et al., 2003; The
Mosaic Group, 1996–2004; Bell et al., 2004; 
Husing, 2004; Losh, 2004; DiMaggio et al., 
2004; Parayil 2005; SIBIS, 2005; Barzilai-
Nahon,2006; Vehovar, Sicherl, Husing & 
Dolnicar, 2006; Lenhart and Horrigan, 2003, 
Losh 2003; Alvarez, 2003; Haan, 2003; Cho et
al., 2003; Donnermeyer and Hollifield, 2003; 
Martin and Robinson, 2004; Hüsing and 
Selhofer, 2004; Spennemann,  2004; Nurmela 
and Viherä, 2004; Liang and Ning, 2004; 
Morrone and Laura Zannella, 2004; Linebarger 
et al, 2004

Socioeconomic 
status 

Gender 

Age 

Education 

Geographic 
Dispersion 

Ethnic diversity 

Race diversity 

Religiosity 

Language 

6.  Accessibility 
disabled and 

special needs 
populations) 

Perry et al., 1998; Waddell, 1999; Kaye, 2000; 
Nurmela & Viher¨a, 2000; Reddick et al., 2000; 
van Dijk & Hacker, 2003; Stanley, 2003;
Lenhart et al., 2003; Barzilai-Nahon,2006; Luke, 
2005

IV. E_READINESS MEASURES

E-readiness is a relatively new concept that has been 
given impetus by the rapid rate of internet penetration 
throughout the world, and the dramatic advances in 
uses of Information Technology (IT) in business and
industry (Mutula and van Brakel, 2006). The E-
readiness concept was originated by the intent to 
provide a unified framework to evaluate the breadth 
and depth of the digital divide between more and less 
developed or developing countries during the late 
1990s. In recent years, a number of E-readiness 
measures have been developed (Grigorovici et al, 
2004b). On the surface, each measure gauges how 
ready a society or economy is to benefit from IT and 
e-commerce. On closer examination, the measures use 
widely varying definitions for E-readiness and 
different methods for measurement and the 
assessments are very diverse in their goals, strategies 
and results (Bridges.org, 2005c.)
The first efforts in defining E-readiness were 
undertaken in 1998 by the Computer Systems Policy 
Project (CSPP) (Mutula and van Brakel, 2006). CSPP 
defined E-readiness as the degree to which a 
community is prepared to participate in the 
Networked World (CSPP, 1998; Mutula and van 
Brakel, 2006). Since development of the first E-

readiness definition, Centre for International 
Development at Harvard (2000) with the support of 
IBM (CID, 2000) and INSEAD, World Bank 
(Infodev) and World Economic Forum (WEF) 
(Kirkman et al, 2002) developed the same definition 
as CSPP. In contrast to these measures that focus on 
community's readiness for participating in the 
Networked World, Asian Pacific Economic 
Cooperation (APEC) in 2000 (APEC, 2000),
McConnell International (MI) in 2000 (Popova, 2005)
and Association of Southeast Asian Nations 
(ASEAN) in 2001 (ASEAN, 2001) defined E-
readiness as the degree to which an economy or 
community is prepared to participate in the digital 
economy. In addition to these definitions, several E-
readiness definitions have emerged through efforts of 
development agencies, research organizations, 
academies, business enterprises and individuals. 
E-readiness measures in terms of different E-
readiness definitions have different assessment 
objective. The objective of Harvard University and 
CSPP are determining the degree to which individuals 
and organizations is prepared to participate in the 
Networked World (Bridges.org, 2001), while the 
objective of WITSA (Grigorovici et al, 2004a), APEC
(APEC, 2000), Choucri, Maugis, Madnick and Siegel
(Choucri et al, 2003), McConnell (WITSA, 2000) and 
measuring the internet economy measure (Barua et al, 
1999) is assessment the readiness of e-commerce and 
digital economy. Some others such as CIDCM,  
Information Society Index (ISI), Technology 
Achievement Index (TAI) and Digital Access Index 
(DAI) assesses E-readiness with objective of 
assessing  access to and use of ICT (Minges, 2005). In 
addition of these measures, the objective of Crenshaw 
and Robison from Department of Sociology at Ohio 
State University (2002) (Robison and Crenshaw, 
2002) and Bui, Sankaran and Sebastian (2003) (Bui,
2003) were determination of server factors in 
increasing a country's E-readiness. 
Despite the variations in the definitions and objectives 
of E-readiness by different measures, they on average, 
measure the level of infrastructure development; 
connectivity; Internet access; applications and 
services; network speed; quality of network access; 
ICT policy; ICT training programs; human resources; 
computer literacy; and relevant content (Mutula and 
van Brakel, 2006).
After identifying E-readiness definition, assessment 
objective(s) and dimensions that should be focused on 
for assessment, next step is to determine the methods 
of assessment. As mentioned before, E-readiness 
measures use different methods to assess countries' E-
readiness. These methods can be divided into four 
main categories:
 Measures that use questionnaires for asking a set of 

direct questions about IT and assessing policies in the 
country, and the same set of questions are asked for 
any given country. CSPP, CID, APEC, WITSA, 
Emperica Gmbh, World Telecommunication 
Indicators, NRI and CIDCM use this method



(Bridges.org, 2005c; Emperica Gmbh. 200h; ITU, 
2003)

 Measures that use statistical methods and 
mathematical analysis of prior data of the country to 
test relationships between the individual factors. EIU, 
Crenshaw and Robison, Bui, Sankaran and Sebastian 
and Beroggi, Täube and Lévy use this method 
(Beroggi et al, 2005; Bridges.org, 2005c; Bui et al, 
2003).

 Measures that use historical analyses of the unique 
political, economic and social events in the country 
use these unique events to explain or forecast IT in the 
country. Grigorovici, Schement, and Taylorl and Bui, 
Sankaran and Sebastian use this method (Bui et al, 
2003; Grigorovici et al, 2004b).

 Measures that use best practices and experience 
learned in other measures. Some of these measures are 
as below:

On the NRI Framework, while the CID serves as a 
reference point, two other efforts have had an 
important bearing on it: The Information Age 
Partnership (IAP) from the United Kingdom, and the 
European Foundation for Quality Management 
(EFQM) version of the Total Quality Management 
(TQM) model (Kirkman, 2002). DOI follows the 
same methodology as DAI and Human Development 
Index (HDI) (ITU, 2005). SIDA studied counties 
using survey methodology, interviews and CID’s 
Readiness for the Networked World guide 
(Bridges.org, 2005a). In UNCTAD, on the basis of 
earlier work, a theoretical framework has been 
formulated with a view to measuring ICT 
development (UNCTAD, 2003).

Some measures such as Mosaic and McConnell 
use combination of these methods for E-readiness 
assessment (Bridges.org, 2005c).

On the basis of the strategy and methods, 
measures have different results. Some measures 
assign to countries numerical scores depending on 
how well they have performed on specific 
components of E-readiness measures and rank them. 
Some of these measures are: KAM (Chen and 
Dahlman, 2003), NRI (Kirkman et al, 2002), EIU 
(EIU and IBM, 2003), IDC (IDC, 2000), DAI (ITU, 
2005), TAI (UNDP, 2001), UNCTAD (UNCTAD, 
2003), DOI (ITU, 2005), ORBICOM (Sciadas, 2003),
McConnell (McConnell International, 2000) and Bui, 
Sankaran and Sebastian (Bui et al, 2003). In contrast 
to measures that give E-readiness rankings of 
countries, some others such as Mosaic (Mosaic 
Group, 1998), SIDA (Esselaar et al, 2001), CIDCM 
and CID (Choucri et al, 2003) assess E-readiness for 
special countries or regions.

V. CORE ICT INDICATORS

Comparable statistics on access to and use of ICTs 
are critical to formulating policies and strategies 
concerning ICT-enabled growth, for social inclusion 
and cohesion and for monitoring and evaluating the 
impact of ICTs on economic and social developments 
(United Nations–ESCWA, 2005). But internationally 
comparable information society statistics are very 
limited . To help overcome the existing statistical 

divide, and to improve the availability, quality and 
comparability of statistical information to analyze the 
Information Society, a number of key stakeholders 
(including several UN agencies and regional 
organizations) launched the Partnership on Measuring 
ICT for Development and proposed core ICT 
indicators (ITU, 2006). These indicators have been 
endorsed by the international community and 
identified as the most important for measuring the 
information society (ITU, 2005).

In 2003, OECD proposed a list of core indicators 
for ICT measurement that was based on the gathered 
information and statistics by OECD (Schaaper, 2003).
In more developed countries, some complementary 
indicators are added to this list to complete core 
indicators. The target society of this organization is 
basically all non-OECD countries, but their different 
phase of development is the main problem (Schaaper, 
2003). At first, OECD paid attention to a set of basic 
indicators that figures a country’s ICT readiness. 
These data are usually collected at national level and 
are available in international databases. 

Recognizing the need for improved data and 
indicators in the Information Society, a global 
initiative entitled "Partnership on Measuring ICT for 
Development" was launched during the eleventh 
United Nations Conference on Trade and 
Development (UNCTAD XI) in Sao Paulo, Brazil, 3 -
18 June 2004 (UN, 2005). The Economic and Social 
Commission for Western Asia (ESCWA) and other 
United Nations regional commissions play a key role 
to enable interested stakeholders in statistical 
measurement of ICT to join international forces for 
closing the data gap, particularly in developing 
countries. 

The United Nations regional commissions have 
taken several steps towards fulfilling the objectives of 
the Partnership. National statistics offices of ESCWA 
member countries adopted a core set of ICT indicators 
during a Roundtable on Information Society 
Indicators and Profiles in Western Asia (UN, 2005).
They categorized indicators into 2 main groups: 
global indicators (26 indicators) and regional 
indicators (8 indicators). Global indicators usually 
consist of indicators of basic infrastructure and 
access, ICT sector, household, business and 
education. Regional indicators consist of indicators of 
household, policies/regulatory frameworks, local 
content and government.

In 2004, The United Nations Economic 
Commission for Africa (ECA) adopted a set of 62 
core ICT indicators that were adapted to that region.
These indicators were categorized into following 
dimensions: basic infrastructure and access, ICT 
sector, households, business, education, government, 
agriculture, health, supplementary indicators, ICT 
investment and expenditures, content issues and local
languages, security issues, national information and 
communication infrastructure plans and legislation.

OECD based on substantive contributions from 
ITU, UNCTAD, UNESCO Institute for Statistics, 
UNECLAC, UNESCWA and Eurostat proposed core 
list of ICT indicators in 2005 (United Nations–



ESCWA, 2005). These indicators were the outcome 
of an intensive consultation process of the partnership 
with national statistics offices (NSOs) and were 
categorized into four following dimensions (United 
Nations–ESCWA, 2005):

ICT infrastructure and access, Access to and use 
of ICT by households and individuals, Use of ICT by 
businesses, and ICT sector and Trade in ICT goods

The principal objective of the list is to help 
developing countries about ICT surveys or adding 
ICT questions to existing collections, to produce 
internationally comparable data.

In 2006, UNESCO presented the core ICT 
indicators in E-education section (UNESCO, 2006). It 
was part of UIS contribution to the ongoing 
International Partnership for Measuring the
Information Society. This paper discusses the 
information which is available from existing 
international school surveys with a view to identify 
the most commonly used indicators on ICT use in 
formal education, which will provide the most 
comparable data to monitor the action plan proposed 
at the end of the second phase of the World Summit 
(UNESCO, 2006). The paper identifies a set of 
common items in the international surveys which 
could be used to collect data on:

 The frequency and the nature of the use 
of ICTs in education. It is important that computer is 
fully embedded in the learning process in schools.

 The role of ICTs in teacher training. It is 
important that teachers are thoroughly trained in the 
use of technology.

 The adequacy of school resources for 
ICTs. Inadequate resources for technology will limit 
the benefits obtained.

VI. CONCLUSION
The rapid rate of ICT penetration throughout the 

world, coupled with dramatic advances in uses of it in 
business and society, is creating an extensive 
literature on various aspects of digital divide and e-
readiness (Choucri et al, 2003). Methodologically, 
most assessments are based on statistical studies or 
questionnaires, country cases, ad hoc interviews and 
summary evaluations of IT-readiness for economic 
growth and/or for business opportunities defined in 
the most general terms. Also most studies provide 
little information on how their indices were 
constructed and why or how they might be adjusted to 
analyze particular e-Business opportunities. 
Traditional measurements are undertaken over the 
past several years, have focus mainly on 
infrastructural access (Barzilai-Nahon, 2006). But 
today the assessments have expanded to other 
concerns and factors that generate e-readiness and 
digital inequality (e.g., differential modes of use and 
economic development). While the traditional access-
oriented thinking focused on questions related to 
measures such as ownership, availability, and 
affordability of infrastructure, now the focus is 
moving beyond technology to the users. Traditional 
literature on various aspects of readiness, electronic 
connectivity, and implications for economic 

development has identified a large number of 
variables that are considered to be relevant to e-
readiness and digital divide. But, the relevance to 
what, how and why is often obscure (Corrocher and 
Ordanini 2002). In this article popular studies about 
digital divide, e-readiness and generally information 
society are examined and classified. Analyzing and 
classifying of these studies is wealthy, since it can 
provide valuable inputs for researchers and top-level 
decision makers in the field of using or constructing 
e-readiness or digital divide measures.
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