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Abstract

There are several well-established surveys on ergovent. These surveys employ different

assessment models for e-readiness, digital divitk @her relevant factors, leading to varying

conclusions on the global state of e-governmenis Paper presents a comparative study of 11
international surveys on e-government between 200l 2004. It identifies a common set of ‘core

indicators’ for assessing e-readiness and suggests to determine the weights for them. The paper
also introduces the concept of a ‘target e-readie'sand examines how it may provide a scale for
determining the progress of individual countries.
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Introduction 1

1 Introduction

e-Readiness measures how well a society is posiido utilize the opportunities provided by
Information and Communication Technologies (ICTQTlinfrastructure, human capital, regulations,
policies and Internet penetration are all cructahponent of e-readiness.

e-Readiness assessment can be an effective teafp out planning, monitoring and evaluation of
the initiatives toward Information Society in gesleand e-Government in particular. Several surveys
have been carried out on e-readiness at the nhtioegional and global levels by different
international and corporate organizations (Chouwatrial 2003). These organizations include:
Accenture, Asia-Pacific Economic Cooperation Forubentre for Public Policy of the Brown
University, the Economist Intelligence Unit, IBM dfitute for Business Value, International
Telecommunication Union, McConnell Internationalpsdic Group, United Nations Conference on
Trade and Development, United Nations DepartmerEafhomic and Social Affairs, World Bank
and World Information Technology Service Alliance.

Providing an effective e-government readiness assest framework is a necessary condition for
advancing e-government. This framework should el solely on the general e-readiness measures,
as clearly e-readiness transcends e-governmeriictnone of the major drawbacks of the past e-
readiness surveys is lack of a clearly defined psepbeyond the operational definitions provided. A
framework for effective e-government assessmentt rimstead identify and focus on the critical
variables for e-government and consider the petitigis of the environment assessed.

This paper presents a comparative analysis of tineeg series consistently carried out by three
organizations between 2001 and 2004: United Natioegartment of Economic and Social Affairs
(UN-DESA), Accenture, and the Centre for Publici®obf the Brown University (CPP-BU). The
surveys benchmark countries based on differentadatedicators. For instance, UN-DESA provides
information on the maturity of online presence,ikmlity of the basic ICT infrastructure, and huma
development of UN member states. Accenture exantimedreadth and depth (sophistication) of
online services of a number of selected counti@&®P-BU reviews official government websites
across all countries and regions for specific fet@and online services. The analysis revealslhieat
use of different sets of indicators and differerigits assigned to them (to signify their perceived
importance) lead to varying conclusions on the gremfince of the countries in terms of e-readiness
and e-government.

Following the analysis of the surveys, the papewioles a definition for e-government readiness and
identifies a set of ‘core indicators’ that areicet for the countries to avoid digital divide @olation.

In addition, the paper shows how weights may berdgéhed quantitatively to provide the ranking
that reveals the digital divide in the global sc#@ally, we introduce the concept of the ‘target
ready state’ as a way to specify the profile ofgidal e-government-ready country in terms of the
core indicators, global standards and also th@nadjipeculiarities. The target e-ready state presvia
viable alternative to the relative reference uguatiopted in most e-readiness surveys, which
typically hides the efforts made by the laggingroigs towards e-government.

The rest of the paper is structured as follows.ti®e2 discusses e-readiness assessment and its
applications to e-government. Section 3 describesetsurvey series by UN-DESA, Accenture and
CPP-BU. Section 4 compares these series. Sectidanfifies the core indicators for e-government
readiness and Section 6 assigns weights to themallfi Section 7 introduces the concept of the
target e-ready state and Section 8 presents sonciusmns.
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e-Readiness Assessment and e-Government 2

2 e-Readiness Assessment and e-Government

The aim of e-readiness assessment is to investlgatethe different spheres of society - health,
security, education, governance, etc. are abldiligeuthe opportunities created by Information and
Communication Technology, particularly the Intern&@he notion of e-readiness broadly covers
political, regulatory, organizational, cultural,;jsmunication and technological factors.

There are at least three factors to motivate camtio advance e-readiness. First, ICT promises
enormous benefits towards solving economic andak@ebblems, for instance job creation through
the ICT industry or productivity enhancements fGiT {intensive sectors. Second, non e-ready states
risk becoming digitally isolated and non-compettiThird, ICT development is now firmly on the
international organizations’ and foreign donorsemldas, through the programmes like the UN'’s
Millennium Development Goals or the World’s BankoBev programme.

Various e-readiness assessment models have beelople over the years by different international
and corporate organizations especially for the psepof international benchmarking. In (Bridge.org
2001), a number of e-readiness assessment modets presented including readiness for the
networked world, readiness for e-commerce, readif@sparticipation in the global digital economy,
Internet diffusion, and ICT diffusion in generakeBently, there is an impressive humber of indices
available for international benchmarking: Interoatil Telecommunication Union Digital Access
Index, World Economic Forum Networked Readinessexn{Dutta et al 2004), United Nations
Conference on Trade and Development ICT Developriredgx (UNCTAD 2003), the Economist
Intelligence Unit e-Readiness Index, Mosaic Groupdek, Conference Board of Canada
Connectedness Index, and ORBICOM Infostate Indénes@& indices implicitly assume different
definitions for e-readiness and consequently tbemponent indicators or measures. As one would
expect, their outcomes differ.

We may organize these indices into two categories:

1. General indices measuring ICT capacity, Internftisiion and other access-related issues without
any particular focus on specific aspects of InfdroraSociety.

2. Indices that target particular themes, for instag@mmmerce or e-government. One example is
the Economist Intelligence Unit e-readiness Indémcty measures the degree to which a society
is ready for e-business opportunities. Anotheh&s WN-DESA e-readiness model which targets
e-government readiness.

We believe that while the general assessment idege® identify the basic concerns for societal
actions towards the Information Society (IS), tleused assessment for key aspects of IS - e-
government, e-commerce, e-education, e-healthieee etc. are fundamental to achieve substantial
progress. This paper is a contribution towardscaged assessment of e-government.

Relatively few models exist for e-government readgassessment. In addition to the UN e-readiness
Index (UNDESA 2004), the e-government ranking (W2304), Overall Maturity Index (Accenture
2004), and IST SIBIS e-government Index (Grannfieisders 2003) have been used for assessing e-
government globally and within Europe. These ddfgr models, like the typical e-readiness
assessment models use different sets of indicatonmeasure e-government readiness. UN, for
instance, considers both general and specific &balis, while all others only consider the indicator
pertaining to e-government applications or govemmeebsites. In fact, there is presently no
common and accepted definition for e-governmerdiress (Carbo 2004).

The next section carries out a comparative anabfdisree survey series on e-government.
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3  Three e-Government Survey Series

A number of organizations have consistently caroedl e-government surveys since 2001. These
include: United Nations Department of Economic &uatial Affairs (UN-DESA) which publishes
Global e-Government Readiness Series, Accenturehwhiblishes e-Government Leadership series
and Centre for Public Policy of the Brown UniveysifCPP-BU) which publishes Global e-
Government rankings series. The following sectiomsfly describe each of these series.

3.1 UN-DESA Global e-Government Readiness Series

The United Nations Department of Economic and SoéiHfiairs (UN-DESA) conducted e-
government surveys in 2001, 2003 and 2004. Thesdaumented in (UNDPEPA 2002), (UNDESA
2003) and (UNDESA 2004) respectively.

The surveys benchmark countries based on thein@mpiesence, human capacity development and
telecommunication infrastructure. The online preseis measured using the UN Web Measure Index
which profiles countries based on the five-stagb waturity model: emerging, enhanced, interactive,
transactional and networked. Moving towards thén@ignaturity stages represents the progress from
static information offered one-way by the governmerough two-way interaction with the
government, to full support for complete transaddiovith the government online. The human
capacity development is measured by the literaggll@and gross enrolment ratios for primary,
secondary and tertiary education. The telecommtioitanfrastructure considers the number of
available PCs, the number of fixed telephone lineshile phone subscription, Internet users, ciszen
with access to TV and the online population (Inéérmsage).

Online presence, human capacity development ardaimunication infrastructure are all assigned
equal weights in computing the overall e-readinedsx. The UN survey covers all 191 UN member
states. Empirical analysis shows that the outcomhedl three UN surveys were very consistent. The
correlation between the e-readiness indices fosetutive survey years are 0.8829 for 2001/2003 and
0.9613 for 2003/2004.

3.2 Accenture e-Government Leadership Series

Accenture has consistently carried out annual ee@owuent Leadership Surveys since 2000,
documented in (Accenture 2001), (Accenture 200%3cénture 2003) and Accenture (2004). Unlike
the UN-DESA surveys, Accenture surveys considessguer 20 countries.

The survey considers service and delivery matuggrvice maturity is measured by the breadth and
depth of e-service delivery. The former is exprddse the number of public services offered online,

the latter by the level of sophistication of suelvices, according to the three-stage maturity fnode

publish, interact and transact. Delivery maturisy dvaluated based on the level of support for
customer relationship management provided to usesvice and delivery maturity are assigned

different weights in computing the overall maturiti/eights vary from year to year. Correlations

between results for consecutive years are extreraglyng: 0.8072 for 2000/2002, 0.8952 for

2001/2002, 0.9308 for 2002/2003 and 0.9678 for Z0B!.
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3.3 CPP-BU Global e-Government Rankings Series

The Centre for Public Policy of the Brown Univeys{CPP-BU) commenced the survey of national
government websites in 2001. The surveys are docteden (West 2001), (West 2002), (West 2003)
and (West 2004). Between 1197 and 2288 websitestadeed each year.

The survey examines the features related to oritifemation, electronic services, privacy and
security, disability access, foreign language ag;cadvertisement and user fees, and public outreach
CPP-BU provides a fairly simple methodology forkimg countries. It awards a certain number of
points (for instance 4 points in the 2004 survey)the presence of 18 specific features: publicatio
databases, audio clips, video clips, foreign laggusupport, absence of adverts, absence of premium
fees, absence of user fees, disability accessagyripolicy statements, security policies statements
digital signature on transactions, options to gagugh credit cards, email contact informationaare

to post comments, options for email updates, optidor website personalization and PDA
accessibility. Countries are further awarded a fpi@ineach executable service provided online @up t
the maximum of 28 points). The maximum obtainablere is 100.

Interestingly, while the rankings over the yeargeveased on the same fundamental features, only
from low to moderate correlations can be observetivben the rankings obtained for consecutive
years: 0.4849 for 2001/2002, 0.5183 for 2002/20@B&6099 for 2003/2004.

4  Comparative Analysis

Clearly the UN-DESA surveys provide a broader $endicators for e-readiness assessment than the
other two surveys. Accenture and CPP-BU have aivelg similar focus: evaluation of information
and services provided online by governments. Thi&eovation is empirically supported by the results
presented in Table 1.

No Survey Pairs Correlations

2001 2002 2003 2004
1 UN-DESA Accenture 0.3923 0.4486 0.6332
2 UN-DESA CPP-BU 0.5982 0.6071 0.5793
3 Accenture CPP-BU 0.5900 0.5502 0.71771 0.7633

Table 1: Correlations between e-government ind2€€d — 2004

The largest disparity between these three e-govemtmankings occurred in 2001, particularly the

rankings between UN-DESA and Accenture - 0.39. ddblalso shows an increasing agreement
between surveys over the years. This may refleates@onsensus on the features considered
important in online presence assessment. For iostahe UN-DESA web maturity model covers

most of the specific features used in the CPP-Blveys. In addition, the Accenture’s service

maturity model is implicitly captured by the UN-DESive-stage web maturity model.

Some of the differences between these surveys maysb explained by the weights assigned to sub-
indices within each survey. For instance, UN-DES®Agiders the features associated with the five
stages of web maturity equally important. The adelihature of this index may allow for countries to
compensate for their weaknesses in one stage (aagattional services) with their strengths in
another stage (say in interactive services). Irtraghy Accenture explicitly rewards the sophistmat

of the online services, as the overall maturitgasnputed as the product of the breadth and depth
dimensions. Thus, a country with a handful of teatisnal services but with relatively weaker
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Core e-Government Readiness Indicators 5

support for online information is ranked more farahly in the Accenture survey, unlike the UN-
DESA survey. Since the features used in the CPPsi\dey are almost entirely covered by the UN-
DESA web assessment model and similar weights ss@reed to transactional services in both
surveys (20% for UN-DESA and 28% for CPP-BU), sgremsimilarities between UN-DESA and

CPP-BU results are indeed expected.

While the above results are useful for obtainingvesgence of the different benchmarking efforts, an
aggregate index is of a lesser use for diagnostipgses or as a basis for concrete actions.
Information on specific sub-indices and indicat@® seldom provided by the benchmarking
organizations. There is definitely a need for amgogernment readiness policy to underpin

‘transparent’ assessment models developed by gpd@hchmarking organizations (Bakry 2003).

The policy could provide common assessment meadwremnalyse e-government readiness for
different countries, by unambiguously identifyirfgetcore indicators, while making possible to take
into account the peculiarities and opportunitieistéxg in particular countries (Choucri et al. 2D03

5 Core e-Government Readiness Indicators

UN-DESA surveys are by far the most comprehensivéhe three series examined in Section 4,
including both generic indicators to measure ediresms$ and specific to measure e-government
readiness. The surveys employ 13 basic variablesnspg technology, human development and
online presence. The 2004 survey considers thrdii@thl variables to assess e-participation:

« e-Information - availability of policies, programsjédudget, laws, regulations and tools to aid
information dissemination (such as web forums, cbams, malil lists and others),

» e-Consultation — places to discuss public policebne and real-time access to video and
audio recordings of the public meetings, and

» e-Decision-Making — making possible for citizenspimvide input to the decision-making
process online, and providing feedback on the onés

These 16 variables provide the basis for identifyime so-called ‘core indicators’.

Definition [Core e-Government Readiness Indicators]
Core e-government readiness indicators are th@ggevernment readiness indicators that account for
the wide disparity between the ‘top ready’ and ‘re#dy’ countries.

Those indicators typically exhibit a relatively higariability among countries and have low global
averages. Thus, we may be able to identify theradmputing their coefficient of variation (standard

deviation divided by the mean value). Table 2 pdesifor each of the 16 variables a number of
statistical measures: minimum value, index of tf862percentile, index of the 75% percentile,

maximum value, global average, global average irmex coefficient of variation. The values are

based on the 2004 UN-DESA survey.
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Indicators Min 25% 75% Max | Mean Mean | Variation
Index Index Index

PCs/1000 persons 0.0000 0.0043 0.1449 760.00 93.35 0.1228 163.89%
Internet Users/ 1000 0.0000 0.0061 0.1843 607.60 107.30 0.1766 147.78%
Persons Online/1000 0.0000 0.0034 0.1475 699.00 92.09 0.1317 170.50%
Telephonelines/1000 0.0000 0.0228 0.3251 921.00 194.8( 0.2115 109.85%
Mobile 0.000(¢ 0.0092 0.3188 1013.00 217.80 0.2150 129.19%
Subscriptions/1000

TV/1000 persons 0.0000 0.0366 0.4297 875.00 237.6( 0.2713 95.14%
e-Information 0.000 0.0588 0.3529 17.00 3.61 0.2122 111.57%
e-Consultation 0.00( 0.0000 0.1923 26.00 3.28 0.1260 173.56%
e-Decision Making 0.00d 0.0000 0.2000 15.00 1.86 0.1243 154.93%
Stage | 0.000 0.2500 1.0000 100.00 64.99 0.6499 60.70%

Stage Il 0.000 0.083( 0.5120 100.00 32.45 0.3245 84.70%
Stage IV 0.000 0.000( 0.0259 92.7Q 7.62 0.0822 239.58%
Stage V 0.000 0.000d¢ 0.1902 77.8Q9 11.07 0.1423 149.61%
Adult literacy 12.800 0.6491 0.9828 100.00 81.24 0.7849 25.35%
Gross Enrolment 19.0000 0.4109 0.6632 114.00 69.11 0.5273 28.46%

0
0
0
0
Stage Il 0.0000 0.1030 0.7130 100.00 40.15 0.4015 81.19%
D
0
0
0

Table 2: Statistical properties of 16 represengaghgovernment readiness indicators

The variables with the largest variation are clea8tage IV Maturity (239.58%), e-Consultation
(173.56%), Persons Online (170.50%), PCs Penatrfi63.89%), e-Decision Making (154.93%),
Stage V Maturity (149.61%) and Internet Users (18%). From our definition, they can be
justifiably considered the core e-government reashnvariables. Mobile Subscription and e-
Information also exhibit large variability leveladicould be considered core variables as well.

Table 3 presents five clusters of countries ideitbased on the 2004 UN-DESA survey. These
clusters were generated using the so-called Segjaidzing Map algorithm. This algorithm takes as
input the 16 e-readiness variables for the 191 Udinber states and organizes them into classes
(clusters) of the countries with similar profileSlusters 1 and 2 in Table 3 are singleton classes.
Clusters 3, 4 and 5 contain 18, 25 and 146 countespectively. From the values presented, Clusters
1 to 4 contain the most e-ready countries, whiles@r 5 contains the least e-ready countries. For
instance, while Cluster 1, 2 and 3 countries hastsvéen 366 to 425 PCs for every 1000 persons,
Cluster 5 countries only have 30 PCs for every 1pe&ons. Also, while Cluster 1 to 4 countries
have an online population of between 190 and 5981060 persons, Cluster 5 countries have an
online population of 26 persons per 1000 persons.
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Indicators Overall | Cluster 1 | Cluster 2 | Cluster 3 | Cluster 4 | Cluster 5
PCs/1000 persons 934 366.2 625.0 424.5 191.4 30.2
Internet Users/ 1000 107.3 406.2 537.5 433.1 223.4 42.2
Persons Online/1000 92.1 553.2 597.5 435.3 191.3 26.2
Telephone lines/1000 194.8 587.4 658.9 554.9 364.5 115.4
Mobile Sub./1000 217.8 844.9 488.1 701.5 532.0 98.3
TV/1000 persons 237.6 661.0 854.0 565.7 430.4 157.0
e-Information 3.6 17.0 16.0 11.4 7.3 1.8
e-Consultation 3.3 26.0 25.0 13.9 6.7 1.1
e-Decision Making 1.9 15.0 15.0 7.2 3.5 0.8
Stage | 65.0 100.0 100.0 99.3 94.0 55.3
Stage |l 40.1 97.7 100.0 93.0 75.5 26.8
Stage |l 32.4 94.0 100.0 81.3 57.8 21.2
Stage IV 7.6 92.7 92.7 44.7 13.9 0.8
Stage V 11.1 77.8 77.8 44.0 19.5 4.7
Adult literacy 81.2 99.0 99.0 98.4 94.7 76.6
Gross Enrolment 69.1 113.0 92.0 96.0 81.7 63.2

Table 3: Cluster profiles for UN-DESA e-governmezddiness indicators

Figure 1 provides a clearer view of the relativpamty of the countries belonging to each of the
clusters. Clearly, Cluster 5 members are the leasipetitive in terms of the Stage IV Maturity,
Online Population, PC penetration, Internet User€onsultation, Stage V Maturity and e-Decision
Making. The divide between Cluster 5 and othertehssis narrower considering human capacity
development, Stage I, Il and Il of web maturity/ @nd fixed telephone lines.

In general, Figure 1 shows that the Cluster 5 a@msgenerally fall below the global averages for
almost all 16 e-readiness indicators. For thesatc®s to improve their e-government status, seriou
attention must be given to: advancing online presebeyond the basic interaction to full
transactional and networked levels; improving asdegerms of Internet users, online population and
PC penetration; and promoting e-participation.

These results show that e-government readinestesmined by:

1. mature online presence characterised by full tictiszal services,
2. support for citizens’ engagement in consultatioa decision-making, and
3. availability of the requisite access infrastruct(P€s, Internet, mobile phones and others).

This definitely does not imply that other e-readméndicators should be ignored. The purpose of
identifying the core indicators is primarily to pide a basis for defining common assessment
measures to analyse e-government readiness feretitf countries.
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Figure 1: Relative cluster capacities for e-goveenhindicators

6  Assigning Weights to Core Indicators

Most international benchmarking surveys rely on tise of a single index to reflect the relative
readiness of different countries. The adequacyisfindex is measured by how well it describes the
actual state of e-readiness. Weighting is the pgmaechanism for fine-tuning the assessment model,
especially considering the targeted assessmentgieheral, assigning weights to indicators is
subjective and therefore a source of concern. Whaileompletely mechanical determination of
weights may not be ideal, some degree of objegtwitl no doubt improve the effectiveness of the
compound indices. However, to account for pectiesiand opportunities existing in different
countries, the determined weights could be adjusted

We believe that the core indicators should be assidarger weights than others to clearly reveal th
e-readiness gap that exists between countries. dawinmeze the e-readiness divide, the relative
weights of indicators may be computed as normahsdges of their coefficient of variation. Another
approach is to assign higher weights to the indieatvith low global averages. Based on the results
in Table 2, possible weights for the 16 indicatars shown in Table 4. The weights were calculated
as normalized values of their coefficient of vadat We can see that the Stage IV Maturity which
has the highest variability in Table 2 is assigtreriweight of 1.00 in Table 4.
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PC/s 0.68 e-Information 0.4y Stage IV Maturity 0QL.
Internet Users 0.62 e-Consultation 0.72 Stageatuity | 0.62
Online Population 0.71 e-Decision Making  0.65 Aditeracy 0.11
Telephone lines 0.4§ Stage | Maturity 0.25 Gergmiment 0.12
Mobile subscription| 0.54 Stage Il Maturity 0.34

TVs 0.40 Stage Ill Maturity | 0.35

Table 4: Computed weights for e-government readinaticators

7  Defining a Target e-Ready State

The use of absolute and relative indices in benckimz continues to enjoy a wide debate. The
International Telecommunication Union noted in tt#02 World Telecommunication Development
Report that an approach based on comparative gmkiray be more meaningful than one that uses
an absolute growth rates (UNCTAD 2003). Relativekiiags, such as the UN-DESA e-government
readiness rankings are based on the countriestitmaximum scores. This makes the year-to-year
comparison of results difficult.

We therefore propose the use of an ‘absolute’ eefgg for all indicators. This reference would be
determined by benchmarking or other organizationsdnsidering the realities of the major regions
of the world. It would not be tied to the performanof any particular country, but rather to a
hypothetical ideal e-ready country, called thegédre-ready state’.

Definition [Target e-Ready State]

A target e-ready state is a hypothetical “ideatady state” constructed for the purpose of computin
e-government readiness indices. It is an absokfeyence — not related to the performance of any
particular country, and at the same time relativeis-constructed taking into account the readitd

the region under assessment.

When used as a basis for international rankings tdmiget e-ready state would allow for objective
year-to-year comparisons of the progress of indizi¢ountries, regions and also globally.

8 Conclusions

Assessing e-government readiness is crucial foamang e-government. At present, there are no
clear prescriptions to carry out such assessmeifferént sets of indicators are used by different
benchmarking organizations. Most of them conceatat the features available on government
websites and on the delivery of online servicesirfstance the Accenture and CPP-BU e-government
readiness surveys. The UN-DESA survey provides rtiast comprehensive assessment of e-
government so far, covering human capacity devedpitelecommunication infrastructure, online
presence, and e-participation in assessing readgfddN member states.

The disparity and lack of standards for e-goverrtnassessment lead to varying conclusions on the
global e-government readiness. We have shown & pghper that the outcomes from the three e-
government surveys by UN-DESA, Accenture and CPPeBLhot in general agree on the relative

readiness of countries. To aid the provision ohd#ads in e-government assessment, we identified
the set of core indicators that are central to wegunent readiness, based on the data provided
through the 2004 UN-DESA survey. We determined thigr stages of web maturity (transactional

and networked), e-participation (e-consultation @adecision-making), Internet usage and access
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(online population, Internet users, PC penetratianmg) all central to advancing e-government. We
assert that e-government readiness depends on dhweial factors: mature online presence with
transactional services, support for citizens’ emgagnt in consultation and decision making, and
availability of the access infrastructure (PCsetnét, mobile phones).

We provided an approach for determining weightgterindicators based on their variability, to gliel
rankings which clearly separate countries. The egetpweights could be refined as required to take
into account some other considerations. Furtherjrtbee paper suggested the notion of a ‘target e-
ready state’ as a reference to construct rankinggging a more balanced view of global e-readiness
with due regard paid to the realities of regiongmmups of countries.

We believe that a firm theoretical basis is esséfir any sound e-government readiness assessment,
whether carried out locally, regionally or globallyBakry 2003) describes a framework for
international e-readiness which could be rigoroustiapted for e-government readiness. The e-
government readiness assessment methodology prddanUN-DESA 2003b) could also serve as a
foundation for developing international e-governinesadiness assessment models. These are
possible directions for our future work.
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