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Foreword

In descriptions of modern society, the term “information society” is fre-
quently used, and rightly so. Information is no longer one element among
many: today, it is the crucial element which characterizes society as a
whole.

The dissemination of information has become indispensable. An increasing
number of people are involved in creating information, and just as many
spend their free time consuming it. The reason for this is obvious: informa-
tion helps justify decisions. It clarifies, or at least provides, both the rea-
sons behind decisions and their consequences. We request information to
overcome ignorance, and we hope that it helps us make better decisions.

It is no wonder, then, that information is set to become a key factor in poli-
tics, business and in the lives of individuals in a rational, enlightened and
democratic Furope. To gain acceptance, politicians are increasingly
obliged to inform the public of their decisions. Information and communi-
cation technologies make political decisions more transparent, and there-
fore help legitimize them.

Business also increasingly depends on information. Technological pro-
gress has led to an ever-growing range of opportunities. This, in turn, has
led to a greater need for making and justifying decisions. Companies are
constantly facing new challenges such as realigning business strategies,
adapting to changing environmental conditions, and deciding whether to
outsource production to another country. All of these challenges require
that companies make major decisions; to do this, they need an abundance
of information — from market research to consulting services — which is
transferred and saved securely through IT support.

As consumers of information, individuals also have to make decisions on a
daily basis. Which products should I buy? Where and how should I spend
my free time? Even the most mundane decisions can be difficult without
the right information. More importantly, information and the knowledge
that is derived from it is the best way to maximize career opportunities and
improve one’s personal wealth.

Access to information has therefore become critical. Today, access to the
modern information and communication technologies that have made the
information society possible has become a pre-requisite for equal opportu-
nities and social justice as well as for success in business.



VIII Foreword

The following volume therefore focuses on the current status of the infor-
mation society in a new, enlarged Europe. The authors present a detailed
look at the information societies in 25 EU member countries and three ac-
cession states: They shed light on the process of transformation that both
old and new member states have experienced on their way to becoming in-
formation societies. The authors examine how information and communi-
cation technologies have influenced social cohesion, and look at the role of
European governments in a digitalized economy. They also discuss ways
in which companies are dealing with information management. The only
available comprehensive data on the European information society col-
lected at the industry and country level is included. All of them make this
book indispensable for anyone who wants to gain valuable insight into the
European information society.

Prof. Dr. h.c. mult. Roland Berger
Chairman, Roland Berger Strategy Consultants
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Introduction

“The objective of this Action Plan is to provide a favorable environment

for private investment and for the creation of new jobs, to boost
productivity, to modernize public services, and to give everyone the
opportunity to participate in the global information society.”

eEurope 2005: An Information Society for All. (European Union, June
2002)

The series of eEurope Action Plans drawn up by the European Commis-
sion manifests the desire of European Union countries to not only develop
and nurture an equitable information society, but also to benchmark the
relative level of development of the member states. Various benefits from
the presence of an information society have been identified: notably, eco-
nomic benefits such as improved productivity and efficiency, in addition to
the creation of new jobs and employment. Seen in this light, assessing the
level of development of the information society in a given country takes on
considerable importance. The eEurope 2005 Action Plan provides a suit-
able benchmarking framework for this purpose.

The year 2004 witnessed the accession of ten new members to the group of
15 incumbent European Union members. This enlargment of the European
Union from 15 to 25 countries increases not only its scope, but also its
diversity. The new member states have varying historic legacies. They
include former Soviet-controlled states such as Lithuania, alongside former
Czechoslovakian and former Yugoslavian states.

It is against the backdrop of EU enlargement that this book seeks to
explore some of the key issues centering around the information society in
Europe. It achieves this objective by examining differences in the
development of the information society at all levels: at country level,
industry level and individual level. In addition, it studies the extent to
which the three most important stakeholders — individuals, businesses and
the government — make use of information and communications techno-
logy (ICT).

This book is divided into three main sections: essays, country profiles and
data tables. The essay section draws on the expertise of scholars,
practitioners and business leaders. The country profiles section provides a
detailed snapshot of the relative developmental status of the information
society in each economy. Data tables that rank the economies based on the
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assortment of variables discussed in this book are presented in the final
section of the book.

The first chapter, “An assessment of the relative level of development of
an information society in the enlarged European Union” by Soumitra Dutta
and Amit Jain, presents the results of research measuring the level of
diffusion of an information society at the country level, based on the
computation of the eEurope 2005 Index. The benchmarking indicators
defined for the eEurope 2005 Action Plan lay the foundation on which this
research seeks to identify two things: the competitiveness of member states
in the field of ICT; and the degree to which the new member states align
with the incumbent EU nations. Drawing on the results of index
computation and the relative performance of the 25 countries studied, the
authors classify these countries into five distinct categories: 1) Global
leaders 2) Totally aligned 3) Somewhat aligned 4) Development required
5) Significant development required. The authors further investigate the
impact of Gross Domestic Product per capita on each country’s overall
index score, as well as exploring the link between the index score and the
number of Internet users per 100 inhabitants. Examples of best practices in
the new member states are presented throughout the discussion.

In the second chapter, “Electronic business in the European Union: an
assessment of the digital divide in business”, George Karageorgos and
Hannes Selhofer present research conducted at the eBusiness W@tch ex-
ploring the extent to which there is a digital divide in the use of ICT and in
electronic business practices between companies in the new EU member
states and the EU-15 countries. The level of analysis thus shifts to that of
the sector or industry within the countries of the European Union.
Karageorgos and Selhofer attempt to respond to two key hypotheses: first,
whether a digital divide exists between the EU-15 countries and the new
member states. This hypothesis is tested by comparing the use of ICT on a
sector-by-sector basis. Second, whether the performance of different sec-
tors is heterogeneous across the countries studied. While no consistent pat-
tern is found across all countries and all sectors, Karageorgos and Selhofer
do identify some gaps between the EU-15 and the new member states. In
other words, they do discover evidence of a digital divide. This under-
scores the message of the first chapter by Dutta and Jain on the alignment
of the new member states with the EU-15 countries.

In the third chapter “The impact of ICT on social cohesion: looking
beyond the digital divide”, Tobias Hiising, Karsten Gareis and Werner B.
Korte assess whether the potential of ICT can help policy-makers in the
new member states to counter threats to social cohesion. This chapter
looks at the impact of ICT at both the macro and micro (individual) levels
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within a country. At the macro level, they explore whether the information
society is merely a question of economic development, i.e. whether GDP
per capita is the only factor that determines the level of ICT development.
If this were the case, there would presumably be little scope for policy
strategies to cultivate the information society. At the level of the individ-
ual, the authors ask whether or not using computers, the Internet and other
technologies largely reflect those dimensions of social structure that shape
other individual opportunities and social inclusion or exclusion. Hiising et
al. find that the new member states, with the exception of Estonia, lag be-
hind the EU-15, and that there is indeed evidence of a digital divide,
though its extent varies. Nevertheless, individual skills in the use of ICT
are found to have a significant impact in reducing the probability of unem-
ployment.

In the next chapter, “The role of European governments in the digital
economy”’, Arnoud de Meyer postulates that governments can play an
important role in at least four ways to foster the development of e-
government and an information society: 1) By stimulating the development
of infrastructure. 2) By investing in improved services. 3) By stimulating
an e-friendly environment. 4) By creating an all-inclusive information
society. De Meyer identifies the four pillars of an effective e-government
strategy: 1) A clear e-government vision. 2) Publication of government
information on an Internet portal. 3) Interaction: the development of
secure transactional capabilities and progress towards bidirectional
information flows. 4) Building knowledge workers in the public sector.
According to de Meyer, one key to successful implementation of e-
government is to facilitate technological innovation on a broad scale. He
therefore argues that policy-makers should concentrate on developing the
enabling structures and links that can apply to all agents in the innovation
process.

In the fifth chapter, “Value-based information management in European
ICT strategies”, Kai Bender and Julia Hoerauf of Roland Berger Strategy
Consultants outline how IT can be leveraged to address business challen-
ges and create real business value. The authors stress the importance of
performance indicators for IT project success. In their view, the crucial
factor is not whether IT projects are completed on time and on budget:
What is more important is how much value they add by reducing process
times, slashing process costs and raising quality. These messages could be
of tremendous significance to policy-makers as they seek to evaluate the
benefits and impacts of proposed IT policies and projects. The authors
illustrate their thinking with real-world examples, providing an intriguing
case study of how they applied their methodology in one particular
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situation: Germany’s “Toll Collect” project, where the project was
completely turned around and successfully delivered by Roland Berger.

In the next chapter, “Finland — a prototypical knowledge economy”, Petri
Rouvinen and Pekka Yl4-Anttila present a country case study that gives a
fascinating insight into the key factors and the process leading to the trans-
formation of Finland into one of Europe’s ICT powerhouses. The authors
describe how Finland has evolved from a situation where it had close ties
to the former Soviet Union (a situation similar to that of many of the new
member states) and heavy dependency on natural resources (forestry) to
become a world leader in mobile telecommunications and high technology.
The authors trace the emergence of Nokia, Finland’s leading mobile com-
munications company, discuss the factors leading to its success as a global
ICT player and explore the impact of this growth on Finland’s technology
landscape.

In the final chapter, “Data analysis and index computation: methodology”,
Amit Jain describes the methodology used to compute the eEurope 2005
Index (presented in the first chapter). An insight is provided into the data
collection process, the selection of key indicators and the statistical treat-
ment of these indicators.

The second section of the book contains country profiles for each of the 25
countries studied while evaluating the eEurope 2005 Index. This is
followed by the third and final section, a presentation of the data tables
listing the variables used to compute the eEurope 2005 index. These last
two sections of the book give the reader a deeper understanding of the key
indicators identified as measures/factors contributing to the information
society in the European Union. This can help policy-makers compute their
current information society competitiveness trajectory and take measures
to ensure that progress continues in the direction they desire.

Ultimately, the development of a competitive information society remains
an important goal for policy-makers in most countries, and especially so in
the ten new member states of the European Union. The information society
promises key advantages, not only for individuals, but also for businesses
and governments. As such, it can contribute to Europe’s overall economic
and social development and cohesion.

Soumitra Dutta
Arnoud De Meyer
Amit Jain

Gérard Richter
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1 An Assessment of the Relative Level of
Development of an Information Society in the
Enlarged European Union

Soumitra Dutta and Amit Jain, INSEAD

Preface

INSEAD has long been studying the role of information and communica-
tions technology (ICT) as a catalyst for organizational transformation and
change. As a consequence, gaining a better understanding of the economic
and business impact of ICT has been identified as a key research priority,
giving rise to a multitude of research streams. In this spirit, the eEurope
2005 Index discussed in this report aims to shed light on the ICT situation
in Europe, given the context of the accession of ten new countries to the
European Union.

ICT forms the “backbone” of several industries, such as banking, airlines
and publishing, and is an important value-adding component of consumer
products such as television sets, cameras, cars and mobile handsets. ICT is
today a dominant force in enabling companies to exploit new distribution
channels, create new products and deliver unique value-added services to
customers. It is also an important catalyst for social transformation and na-
tional progress. For reasons such as these, it is important to align the new
member states with the levels of ICT development in the countries of the
European Union, and to identify both areas of strength and areas in need of
development.

The European Union outlines its aims and objectives for the ICT develop-
ment of member countries in its eEurope Action Plans. The eEurope 2005
Action Plan succeeds the eEurope 2002 Action Plan. It aims to help mem-
ber nations tap the vast potential of an information society, to improve
productivity and quality of life. According to the Commission of the Euro-
pean Communities':

! eEurope 2005: An information society for all, May 28, 2002, Commission of
European Communities.
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“The objective of this Action Plan is to provide a favorable environment
for private investment and for the creation of new jobs, to boost productiv-
ity, to modernize public services, and to give everyone the opportunity to
participate in the global information society. eEurope 2005 therefore aims
to stimulate services, applications and content based on a widely available
broadband infrastructure.”

This chapter presents results of the research done at INSEAD with the aim
of benchmarking the new member states of the European Union against the
incumbent EU-15 countries®. The eEurope 2005 Index, which is based on
the eEurope 2005 framework® elaborated by the European Commission,
was computed on the basis of this research. The discussion in this chapter
is divided into five main sections. First, there is a brief outline of the eEu-
rope Action Plans and their aims and objectives. Second, previous ICT
benchmarking research is discussed, in particular with respect to the Euro-
pean Union. Third, the results of the research and analysis are presented —
the relative ranking of nations based on their degree of alignment with the
EU-15 countries. Next, we take a closer look at the five component in-
dexes that make up the eEurope 2005 index and how various countries
have fared on each of these dimensions. The final section investigates the
relationship between the eEurope 2005 index and two key variables: GDP
per capita and Internet usage. It also spells out some of the key challenges
faced while conducting the study.

The eEurope 2005 Action Plan
eEurope 2005

eEurope 2005 focuses on building on the achievements of eEurope 2002:
stimulating services, applications and content that create new markets, re-
duce costs and eventually increase productivity throughout the economy.
The plan recognizes the important role of market mechanisms in develop-
ing content, services and applications, and in the roll-out of the underlying
infrastructure. In this light, the Action Plan concentrates on those areas

2 Three countries — Cyprus, Malta and Turkey — could not be included in the
analysis due to data availability limitations.

3 The eEurope 2005 Action Plan was recommended for implementation in the
Council Resolution of February 18, 2003, as published in the Official Journal
of the European Union, pp. C48/2 to C46/8.
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where public policy can provide added value and contribute to creating a
positive environment for private investment.

While eEurope 2002 focused on creating a knowledge economy by extend-
ing Internet connectivity in Europe, eEurope 2005 aims to translate in-
creasing levels of connectivity into economic activity and thus generate
growth. Services such as e-government, e-health, and e-education are pri-
oritized in addition to efforts to promote e-commerce. Strong emphasis is
given to broadband, as this increases the speed of connectivity and hence
the effective use of networks. Since diffusing the benefits of the Internet
increasingly depends on the availability of high-speed Internet access
amongst citizens and businesses, increasing the usage of broadband is a
significant goal of the eEurope 2005 plan, in line with the aim of the pre-
vious plan to “create an information society for all”.

eEurope 2002 Box 1

The eEurope 2005 Action Plan succeeds Progress During eEurope 2002
the eEurope 2002 Action Plan that was |
endorsed by the Feira European Council
in June 2000. It is a part of the Lisbon
strategy to make the European Union “the
most competitive and knowledge-based

Internet penetration in homes has
doubled

e Telecom framework is in place
Internet access prices have fallen

economy” in order to create a knowledge
economy with improved employment and
social cohesion by 2010.

eEurope 2002 focused on developing the
level of Internet penetration. Growth was
seen to be created by translating connec-
tivity into economic activity. Significant
progress was achieved during the eEurope
2002 Action Plan, as outlined in box 1.

Almost all companies and schools are
connected

e Europe now has the world’s fastest
research backbone network

e Legal framework for e-commerce is
largely in place

e More government services are avail-
able online

e A smart card infrastructure is emerg-
ing

e Web accessibility guidelines have
been adopted and recommended in
Member States

Source: European Commission

Effective usage of e-commerce and e-transactions depends upon the secu-
rity of networks. The more ubiquitous the usage of networks, the more se-
curity becomes important and a necessity. As a consequence, the eEurope
2005 plan lays strong emphasis on online security. Box 2 summarizes the
key goals of the eEurope 2005 Action Plan.
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A benchmarking framework has been developed by the Commission and
presented in the Official Journal of the European Union (28/2/2003). The
benchmarking indicators developed encapsulate the aims and objectives of
the e-Europe 2005 Action Plan. A schematic representation of these indi-
cators is shown in figure 1.

Box 2
eEurope 2005 Action Plan Goals
By 2005 European member states should have:

* Modern online public services
e E-government
e E-learning services
e  E-health services

* A dynamic e-business environment

* And, as an enabler for these
e  Widespread availability of broadband at competitive prices
e A secure information infrastructure

Five broad categories of indicators have been identified: Internet indica-
tors, modern online public services, a dynamic e-business environment, a
secure information infrastructure, and broadband. In all, 14 policy indica-
tors and 22 supplementary indicators have been provided which cumula-
tively indicate the degree of alignment of a country or community with the
objectives of eEurope.

1.

3.

Internet indicators: The Internet indicators capture the degree to which
individuals have access to the Internet. It comprises 3 main categories
(see figure 1), namely: citizens’ access to and use of the Internet; en-
terprise access to and use of the Internet; and Internet access costs,
Modern online public services: This category aims to benchmark the
different European countries based on the degree of availability of
online public services and the level of their usage by Europeans. Three
broad categories of public services have been identified: e-govern-
ment, e-learning and e-health,

A dynamic e-business environment: This category aims to capture the
level of e-commerce in different European nations. It consists of two
main categories: buying and selling online and e-business readiness,
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4. A secure information infrastructure: This category aims to evaluate
the level of security of Internet access and of online commerce across
different European countries,

5. Broadband: Broadband aims to measure the level of availability and
usage of broadband services across European nations.

Based on this benchmarking framework, an eEurope 2005 Index has been
computed for this research project to facilitate an understanding of the de-
gree to which the new member states (NMS) and candidate countries are
aligned with the 15 current member countries of the European Union.

Previous Work in This Field

Taking a step back, one could ask why new efforts to gauge the ICT com-
petitiveness of nations are at all necessary. Several research projects have
already focused on evaluating a countries’ e-readiness (see table 1). For in-
stance, the Cap Gemini study of the “Online Availability of Public Ser-
vices” sought to benchmark the progress of online public services in 18
European countries. The Economist’s 2003 E-Readiness Ranking provides
a benchmark to compare and assess countries’ e-business environments.
Similarly, the Networked Readiness Index, a joint study by INSEAD and
the World Economic Forum (WEF), benchmarks the level of ICT devel-
opment of nations worldwide.

The country coverage of these research streams varies. The Cap Gemini
study focuses on 18 European nations, while the Economist study targets
60 countries worldwide. The Networked Readiness study conducted by
INSEAD and the WEF evaluates 104 nations. What can be seen from these
and other research projects in the same area is that no single study ad-
dresses the subset of EU-15 countries, the new member states and the can-
didate countries. In addition, no research stream addresses the problem of
alignment of NMS on the basis of the eEurope Action Plans or in accor-
dance with EU guidelines.
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Table 1: Previous ICT research projects

E-Europe 2005 Index (current study) (2005)
Aims and New member state benchmarking
objectives To evaluate the degree of development of the 25 EU countries with respect to
ICT.
To study the degree to which the ten new member states are aligned with the
15 incumbent members of the European Union 15, with due account for the
eEurope 2005 Action Plan and the benchmarking framework.
Country 25 countries:
coverage Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxem-
bourg, Netherlands, Poland, Portugal, Romania, Slovak Republic, Slovenia,
Spain, Sweden and the United Kingdom
Model/output The e-Europe 2005 framework is used to benchmark countries. This frame-
work has 5 key components:
1. Internet indicators
2. Modern online public services
3. Dynamic e-business environment
4. Secure information infrastructure
5. Broadband
Based on a cumulative e-Europe Index calculated using the above framework,
countries are classified into different categories depending on their level of
ICT development and alignment with the incumbent EU nations:
1. Global leaders
2. Totally aligned
3. Somewhat aligned
4. Development required
5. Significant development required
Data used Data was obtained from leading international sources such as the World Bank,
Pyramid Research, ITU and the World Economic Forum.
e Focus on the assessment of new member states with respect to incumbent
Strengths nations
e Adherence to the eEurope 2005 benchmarking framework
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Table 1 (continued)

13

Cap Gemini: Online availability of
public services (January 2004)

INSEAD and World Economic Forum
(February 2005 — see Appendix 1)

E-government benchmarking

To benchmark the progress of online public
services in Europe; to measure the online so-
phistication of basic public services available
on the Internet; and to measure the percentage
of public services fully available online.

This work pertains in particular to the bench-
marking of the e-government part of the e-
Europe Action Plans.

Global ICT benchmarking

To provide an established benchmark to com-
pare and assess different countries’ ICT envi-
ronments, e-readiness and ICT usage. A unique
feature of the study is that it has been repeated
for four consecutive years.

18 countries:

Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Italy, Lux-
embourg, Netherlands, Norway, Portugal,
Spain, Switzerland, Sweden and the United
Kingdom.

104 countries from every continent are covered
by the study.

This study classifies the countries into 4 cate-
gories that reflect their “availability of public
services online”:

1. Information: The information necessary
to start the procedure of obtaining this
public service is available online.

2. One-way interaction: The public-domain
website allows users to start the procedure
of obtaining a given service via non-
electronic channels (by downloading
forms).

3. Two-way interaction: The public-domain
website offers the possibility of electronic
interaction, with an official electronic form
of authentication for the (physical or legal)
person requesting the services in order to
reach stage 3.

Full electronic case handling: The public-
domain website allows users to complete entire
public services, including decisions and deliv-
ery, on the website.

The framework is based on three major indica-
tor areas:

1. Environment for ICT
2. Readinesss for ICT
3. Usage of ICT

Each indicator category consists of several vari-
ables and is used to evaluate three major ICT
stakeholders:

e Individuals
e Businesses
e Governments

The overall result is indicated by the Net-
worked Readiness Index (NRI). The NRI re-
sults for 2004-05 are detailed in Appendix 1.

Survey conducted by Cap Gemini Ernst and
Young in the 18 countries in question.

The majority of the data was sourced with the
World Economic Forum and international agen-
cies such as the ITU and the World Bank.

e  Clear analysis of online availability of
public services

e Conducts time series analysis of countries,
taking into consideration previous studies
by the company in the same field

e Comprehensive model covering different
aspects of ICT readiness and usage

e Possibility of time series analysis due to
availability of benchmarking results over
four years
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eEurope Index Component indices Variable categories

Citizens’ access to and
. use of internet

. e Enterprise access and
Internet indicators A use of ICT

Internet access costs

. E-government

Modern online public ST E-learning
services
o ' E-health

eEurope “
2005 Index 7.

S Buying and selling

IO . . LT online
e, ‘] Dynamic e-business |, . <"
. environment
E-business readiness
Secure information Internet users’ experience
infrastructure [ 77777 of ICT security
Broadband

-------------- Constituent relationship
Source: Based on the European Union’s eEurope 2005 framework

Fig. 1: The eEurope 2005 framework

This lack of relevant research in the context of the enlarged European Un-
ion was one of the primary reasons that motivated the current research ef-
fort by INSEAD. The current research uses the eEurope 2005 benchmark-
ing framework infrastructure to determine the degree of similarity between
the incumbent European Union nations, the new member states and the
candidate nations.
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eEurope 2005 Index Results

The overall results for the eEurope 2005 Index* are presented in table 2.
Denmark comes out with the top rank, followed by the United Kingdom
and Sweden. Finland, Germany and the Netherlands occupy fourth, fifth
and sixth place respectively. Austria, Belgium, Ireland and Estonia follow
and are currently represented in the top ten.

While chapter 7 (“Data analysis and index computation: methodology”)
provides technical details on how the eEurope 2005 Index is calculated, a
few words of explanation are in order for the country scores reported in
this chapter. For the specific technical reasons outlined in chapter 7, re-
ported index scores are standardized with a mean of 0. This results in the
scores of the countries being distributed above and below the mean score
of zero. A positive score merely reflects the fact that the country concerned
is doing better than the mean performance across the countries studied.
Likewise, a negative score implies that its ranking is below the mean per-
formance of the countries included in this study.

New Member States and Candidate Countries

The top ranked new member states are Estonia and Slovenia, which re-
spectively rank 10™ and 17" with scores of 0.37 and -0.44 on the eEurope
index. Estonia in particular is placed in the middle of the EU-15 group of
countries, exhibiting a higher level of ICT development than a number of
them based on the indicators used in this study.

Lithuania and Latvia occupy third and fourth place respectively among the
NMS and rank 18" and 19" among the EU-25. The Czech Republic fol-
lows in 20™ slot. Poland, the Slovak Republic and Romania come next.
The last two NMS/candidate countries are Hungary and Bulgaria.

Alignment of the New Member States

The degree to which the NMS are aligned with the current member states
of the European Union is shown in figure 2. The countries are classified

4 The eEurope 2005 Index presented in this chapter/book are the result of analyses
and research conducted at INSEAD in collaboration with various research part-
ners. They are not official EU eEurope 2005 scores and have not been pro-
duced/endorsed by the European Union.
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into five distinct groups according to their performance on the computed
index: global leaders, totally aligned, somewhat aligned, development re-
quired and significant development required.

Group I: Global Leaders Box 3

Group I consists of countries that are global eEurope 2005 Rank Score

leaders — outstanding performers at interna- Denmark 1 1.30
tional level in the ICT realm. This group of

countries has an eEurope Index score United Kingdom 2 1.06
greater than 0.75 on a standardized® scale Sweden 3 0.95
and comprises seven countries: Denmark, .

the United Kingdom, Sweden, Finland, Ger- Finland 0.93

4
many, the Netherlands and Austria. These 5
countries also rank very highly in the Net-
worked Readiness Index (2004-2005) (see Netherlands 6 0.83
Appendix 1), with three of them among the 7 082
top ten (out of a group of 104 countries). ’
Due to their high level of ICT development,
this group of countries proveides a rich set
of best practices and case studies that can be used by other nations who wish to im-
prove their own ICT development.

Germany 0.84

Austria

5 The eEurope 2005 index is standardized. The mean scores of all countries con-
sidered is 0. Positive index scores represent above-average countries. Any coun-
tries with negative index scores have an eEurope 2005 index score below the av-
erage.



Table 2: eEurope 2005 Index

eEurope 2005 Index = (Internet indicators + modem online public services +
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dynamic e-business environment + secure information infrastructure +
broadband) / 5

RANK COUNTRY

1

2

3

10

1"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Denmark

United Kingdom

Sweden

Finland

Germany

Netherlands

Austria

Belgium

Ireland

Estonia

Luxembourg

France

Spain

Italy

Portugal

Greece

Slovenia

Lithuania

Latvia

Czech Republic

Poland

Slovak Republic

Romania

Hungary

Bulgaria

Source: INSEAD 2005

VALUE

130
1.06
0.95
093
0.4
0.83
0.82
0.62
0.41
0.37
0.29
018

-0.04

-0.11

0.26

-0.41

-0.44

-0.71

-0.71

0.72

0.78

-0.80

-0.92

-1.10

-1.42

EU-15 average = 0.47

r
-2.0

-1.5

-1.0

-05 00

0.5

17
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Fig. 2: New member state and candidate country alignment analysis
Group IlI: Totally Aligned (EU-15 Box 4
Averag e) eEurope 2005 Rank Score
Group II countries are cquntrles that reflect Belgium 8 0.62
the average European Union level of devel-
opment with respect to information and com- Ireland 9 0.41
munications technologies. These countries .
have an eEurope 2005 index score between 0 Estonia 10 0.37
and 0.75. They have very good ICT infra- Luxembourg 11 0.29
structures and a high degree of usage of ICT
France 12 0.18

by the three stakeholders: individuals, busi-
nesses and the government. This group com-

prises five countries: Belgium, Ireland, Estonia, Luxembourg and France. These coun-
tries rank relatively highly in the Networked Readiness Index (2004-2005) (Appendix 1),
all of them figuring among the top thirty (out of a group of 104 countries). While this
group reflects the EU-15 average, its level of development is relatively high in terms of

global comparison.

Of note in this group is Estonia, which ranks 10™ out of 25 countries in the eEurope 2005
Index and 25" out of 104 countries on the NRI. Estonia is the top-ranked NMS and is
fully aligned with the EU-15 countries in respect of the eEurope 2005 benchmarking in-

dicators and the level of ICT development.
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Group lll: Somewhat Aligned Box 5

Group III countries have a level of ICT devel- eEurope 2005 Rank Score
opment below the European Union average

level. They have eEurope 2005 scores between Spain 13 -0.04
0.0 and -0.5, compared to the EU-15 average of Italy 14 -0.11
0.47. Group III thus represents a group of coun-

tries whose eEurope benchmarking indicators Portugal 15 -0.26
are aligned to some degr-ee wit}} the average Greece 16 2041
score of the EU-15 countries. This group com-

prises five countries: Spain, Italy, Greece and Slovenia 17 -0.44

Slovenia. These five countries: Spain, Italy, Por-

tugal, Greece and Slovenia. These five countries all rank within the top fifty countries in
the Networked Readiness Index (2004-2005) (see Appendix 1). Two facts are of note in
this group:

1. Four countries — Spain, Italy, Portugal and Greece — share the lowest level of ICT
development among the EU-15 countries,

2. One new member state, Slovenia, is present in this group.

Group 1IV: Development Box 6

Required eEurope 2005  Rank Score
Grpup IV countries are countries that re- Lithuania 18 2071
quire some development before they come

into line with the EU-15 countries with re- Latvia 19 -0.71

spect to the eEurope benchmarking indica-
tors. This group of countries has an eEurope
Index score under -0.5 and over -1.0, com- Poland 21 -0.78
pared to the EU-15 average of 0.47. Group .
IV comprises five NMS: Lithuania, Latvia Slovak Republic 22 -0.80
the Czech Republic, Poland, the Slovak Re- Romania 23 -0.92
public and one candidate country, Romania.

Czech Republic 20 -0.72

Confirmation of this analysis of the level of ICT development comes from the observa-
tion that these six countries also rank relatively far down in the Networked Readiness In-
dex (2004-2005) (Appendix 1).



20 S. Dutta and A. Jain

Group V: Significant Box 7

Development Required eEurope 2005 Rank Score
Qrogp V countries are countries that requir'e Hungary 24 -1.10
significant development before they come into

line with the EU-15 countries with respect to the Bulgaria 25 -1.42
eEurope benchmarking indicators. This group of

countries has an eEuropa Index score below -1.0

compared to the EU-15 average of 0.47. Group V comprises one NMS (Hungary) and
one candidate country (Bulgaria).

Interpreting the Results

The eEurope 2005 Index permits business leaders and public policy-
makers to investigate the reasons leading to a nation’s ranking and its de-
gree of alignment with the EU-15 countries with respect to ICT develop-
ment. It captures key factors relating to the Internet, online public services,
e-business/e-commerce, online security concerns and broadband penetra-
tion. It can also be used to understand the performance of a nation or even
a region with regard to ICT development. The component index and sub-
index rankings serve to identify key areas where a nation is under or over-
performing. One would, for instance be able to identify relative imbalances
in development across the five component indexes or even go one level
deeper®.

We would like to emphasize that, while rankings are useful as relative in-
dicators of a nation’s ICT excellence, there are several limitations to the
analytic process. For one, caution should be exercised when comparing
countries that are closely ranked. For instance, countries ranked close to-
gether can evidence very small variations in their index scores. Lithuania
(index = -0.71, rank = 18) and Latvia (index = -0.71, rank = 19) actually
have the same overall score. In this case, Lithuania had an overall index
score marginally higher than that of Latvia, albeit the discrepancy occurred
only at the third decimal place. Additionally, small differences in the index

¢ For example, Estonia, whose overall ranking is 10, has scores ranging from 6 for
the broadband component index to 22 for the secure information infrastructure
component index. One could explore the reasons for this imbalance by examin-
ing the sub-indices and variables that make up the secure online infrastructure
dimension and studying Estonia’s performance in each area.
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may be beyond the limits of statistical significance due to the fact that a
number of missing observations were estimated using analytic techniques
such as regression and clustering. Chronic shortage of data was a particular
problem for Cyprus, Malta and Turkey, which were therefore excluded
from the analysis. Nevertheless, our opinion is that the eEurope 2005 In-
dex provides a good indication of the relative level of ICT development
across the 25 countries in question.

Finally, the complexity of ICT issues in a nation can become obscured be-
hind the numerical score in the eEurope 2005 Index. Countries have vastly
different problems and performance issues, ranging from low levels of
economic development with low GDP per capita (Romania and Bulgaria),
to legacy effects of the transition from Communism to market economies
(Lithuania and Romania), to effects of national fragmentation (ex-
Czechoslovakia and the ex-Yugoslavian countries), to high performance
(Estonia). Any composite index provides an average picture of the level of
ICT development. By its very nature, however, it cannot take into consid-
eration effects that are specific to national contexts, such as those just men-
tioned.

Exploring the eEurope 2005 Index

The eEurope 2005 Index provides a quick and relative benchmark of the
level of development of the information society in 25 European countries.
It also gives an indication of the extent to which the NMS align with the
incumbent European Union member states. While this is useful, it may still
be necessary to gain further insights into areas of a nation’s over and un-
derperformance, and to understand the key drivers determining the results.
This can be done by looking at the five component indexes: Internet indi-
cators, modern online public services, dynamic e-business environment,
secure information infrastructure and broadband. Table 2 through table 6
show the results of each component index. A deeper understanding may be
gained by examining the 37 variables that make up each component index.
Appendix 2 (at the end of this chapter) explains how the indices were
computed. Figure 3 is a schematic diagram of the relationships between
the various indexes. It shows how they add up to form the eEurope 2005
Index.
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Fig. 3: Disaggregating the eEurope 2005 Index

1.1 Internet Indicators

The Internet indicators capture the degree of access to the Internet by indi-
viduals. It consists of three main categories (see figure 1), namely: citi-
zens’ access to and use of the Internet; enterprise access to and use of the
Internet; and Internet access costs. The results of how the 25 countries per-
formed in this dimension are shown in table 3. The Netherlands, Finland
and Sweden occupy the top three places.

New Member States

Estonia is the top-ranking NMS. coming eleventh with a score of 0.33
(compared to the EU-15 average of 0.41). Slovenia (13), Lithuania (18),
and the Czech Republic (19) are the next best-performing NMS. Estonia
and Slovenia are relatively well aligned with the EU-15 countries in the
Internet indicators dimension. Lithuania and the Czech Republic, Hungary,
Poland and the Slovak Republic have scores close to those of southern
European countries such as Spain, Portugal and Greece, and are somewhat
aligned in the Internet indicators dimension. The remaining NMS need
some development before they match the level of development of the cur-
rent European Union members.

Box 8 outlines efforts made by the Slovak Republic to promote ICT-
related skills among their citizens and hence develop ICT usage by indi-
viduals and businesses. Box 9 summarizes the efforts of Estonia to set up
public Internet access points to promote the use of the Internet by their
citizens.
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Box 8
Infovek — Slovak Republic’

The Infovek (InfoAge) program aims to prepare young citizens of the Slovak Republic
for the challenges of the information society, especially in light of the country’s acces-
sion to the European Union.

The program has ambitious objectives to provide Internet access to about 2,500 primary
schools and 800 secondary schools by the year 2005. It is forecast that, as a result of this
effort, Internet penetration in schools will increase from 20 percent at the end of 2001 to
35 percent by the end of 2002.

Box 9
Public Internet Access Points — Estonia®

According to the Estonian Information Act, each Estonian citizen should have access to
free public information. In order to comply with this target, public Internet access points
(PIAPs) are being set up in all public libraries. So far, about 550 PIAPs have been in-
stalled under this program and at least 100,000 people have been trained to use the Inter-
net.

1.2 Modern Online Public Services

Modern online public services aim to benchmark the different European
countries on the degree of availability of online public services and the
level of their usage by Europeans. Three broad categories of public ser-
vices have been identified: e-government, e-learning, and e-health. Table 4
displays the results of the 25 countries studied in the online public services
dimension. Overall, Denmark, the Netherlands and the United Kingdom
occupy the top three places.

New Member States

Estonia (8) and Slovenia (15) lead the group of NMS and candidate coun-
tries. The next-ranked NMS is the Czech Republic, with a score of -0.42

7 Source: Prisma.

8 Source: eEurope+ 2003 Progress Report, February 2004.
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and rank of 17, compared to the EU-15 average of 0.38. Lithuania comes
next, in 18" place with a score of -0.58, followed by the Slovak Republic
in 19" place with a score of -0.75. Estonia, Slovenia and the Czech Repub-
lic can be considered closely aligned in terms of their online public ser-
vices.

It is worth noting that, if alignment is considered to lie within the lower
limit of the range of the EU-15 scores, then the lowest EU-15 country is
Greece, which ranks 22" with a score of -0.95. Seen from this angle, two
other NMS — Latvia (20) and Hungary (21) — would have scores within
this range and would also be deemed aligned in addition to the countries
cited above.

Box 10 presents some of the efforts Malta has undertaken to promote e-
government. Box 11 highlights the ID card used in Estonia.

Box 10
E-government Passport Service — Malta®

Passport emission in Malta has been enabled online as part of a program to promote
e-government in this country. Applicants submit their information online. This informa-
tion is processed by the relevant authorities. Once passports are ready, individuals are
notified and can pick up their passports from the passport service.

Box 11
ID card — Estonia'’

Electronic identification can now be based on digital signatures in Estonia. A national ID
card has been introduced. In parallel, a universal system named DigiDoc has been devel-
oped to handle the necessary authentication. By early January 2004, over 360,000 ID
cards had been issued.

? Source: eEurope+ 2003 Progress Report, February 2004.
10 Source: eEurope+ 2003 Progress Report, February 2004.
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1.3 A Dynamic e-Business Environment

The dynamic e-business environment indicator aims to capture the level of
e-commerce in different European nations. It consists of two main catego-
ries: buying and selling online and e-business readiness. Table 5 displays
the results of the dynamic e-business environment component index. The
top three countries in this component index are the United Kingdom,
Denmark and Sweden. The EU-15 average score is 0.53.

New Member States

Estonia and Slovenia are the top-ranked NMS, occupying 7" and 13"
places respectively with scores of 0.71 and -0.25 (compared to the EU-15
average of 0.53). The Czech Republic (16), Lithuania (18) and the Slovak
Republic (19) follow as the next best-performing NMS. Estonia is well
aligned with the EU-15 countries in the dynamic e-business environment
dimension. Slovenia, the Czech Republic, Lithuania, the Slovak Republic,
Romania and Hungary have scores close to that of southern European
countries such as Italy, Spain and Greece and are somewhat aligned in the
Internet indicators dimension.

Box 12 shows one example of a best e-business practice among the NMS:
the use of e-banking in Estonia.

Box 12

Internet Banking — Estonia'

95 percent of all Estonian banking transactions are handled through electronic channels.
Only the remaining 5 percent take place in branch offices. The top four banks together
have over 740,000 Internet banking clients (in a country of 1.37 million people).

1.4 A Secure Information Infrastructure

This indicator aims to evaluate the relative security of Internet access and
online commerce across different European countries. Table 6 displays the
results for the 25 countries studied in the secure information infrastructure
dimension. Overall, the United Kingdom, Ireland and Italy occupy the top

' Source: eEurope+ 2003 Progress Report, February 2004.
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three places. The EU-15 average score is 0.81. Interestingly, some of the
EU-15 countries that score highly overall rank relatively poorly in the di-
mension of “secure information infrastructure”. Examples include Sweden,
in 15" place, and the Netherlands, in 17" place.

New Member States

The top-ranked NMS is Poland, with a score of 0.48 and rank of 10, com-
pared to the EU-15 average of 0.81. Latvia and the Slovak Republic are the
next best-ranked NMS and are relatively well aligned with the EU-15
countries in this dimension. The remaining NMS need to work towards the
goal of developing a secure information infrastructure and educating citi-
zens about both the opportunities presented by the Internet and the associ-
ated issues of security and privacy.

1.5 Broadband

The broadband indicator captures the degree diffusion of high-speed ac-
cess to the Internet in a given country. The results of the performance of
the 25 countries in the Internet indicators dimension are shown in table 7.
Belgium, Austria and the Netherlands occupy the top three places. The
EU-15 average score in the broadband component index is 0.20.

New Member States

Estonia is the top-ranked NMS, in 6" place with a score of 1.03 (compared
to the EU-15 average of 0.20). Estonia’s score is thus well above the EU-
15 average. The next three NMS are Hungary (12), Latvia (13) and
Lithuania (14). These countries are well aligned with respect to the average
level of broadband penetration in the EU-15 countries.



Table 3: Internet indicators
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This indicator captures the degree of access to the intemet by individuals. It
consists of three main categories: citizens’ acces to and use of the Intemet;
enterprise access to and use of the Intemet; and Intemet access costs.

RANK COUNTRY

1

2

10

1"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Netherlands
Finland
Sweden
Denmark
United Kingdom
Germany
Luxembourg
Austria
Belgium

Ireland

Estonia

France
Slovenia
Greece

Italy

Spain

Portugal
Lithuania
Czech Republic
Romania
Poland

Slovak Republic
Latvia

Hungary

Bulgaria

Source: INSEAD 2005

VALU
1.18
1.18

0.38

0.33

0.21

0.03
-0.15
-0.16
-0.23
-0.36
-0.66
-0.70
-0.95
-0.97
-1.04
-1.32
-1.47
-1.51

E EU-15 average = 0.41

-2.00 -1.50 -1.00 -0.50 0.00 0.50 1.00 1.50
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Table 4: Modern online public services

This indicator measures the degree of availability of online public services. It
consists of three broad categories of public services: e-government, e-leaming,

and e-health.
RANK COUNTRY VALUE EU-15 average = 0.38
L 1.81
2 | Netherlands 1.27
3 | United Kingdom 1.06
4 | Finland 1.03
5 Sweden 1.00
6 | Germeny 0.90
7 Austria 0.82
8 | Estonia 0.72
9 | Ireland 0.65
10 | Luxembourg 0.38
11 | Belgium 0.01
12 | France -0.16
13 | ltaly -0.26
14 ] Spain -0.28
15 | Slovenia -0.29
16 | Portugal -0.30
17 | Czech Republic -0.42
18 | Lithuania -0.58
19 | Slovak Republic -0.75
20 | Latvia -0.87
21 | Hungary -0.89
22 | Greece -0.95
23 | Romania -1.04
24 | Poland -1.33
25 1 Bulgaria -1.46

15 -10 -05 00 05 10 15

Source: INSEAD 2005
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Table 5: A dynamic e-business environment

This indicator captures the level of e-commerce in different European nations. It

consists of two main categories: buying and selling online, and e-business readiness.

RANK COUNTRY

1

2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

United Kingdom
Denmark
Sweden
Finland
Germany
Austria

Estonia
Netherlands
Ireland

France
Luxembourg
Belgium
Slovenia
Portugal

Spain

Czech Republic
Italy

Lithuania
Slovak Republic
Romania
Hungary
Greece

Poland
Bulgaria

Latvia

Source: INSEAD 2005

VALUE

1.65
1.63
1.51
1.38
1.13
0.77
0.71
0.56
0.55
0.50
0.34
-0.01
-0.25
-0.40
-0.43
-0.56
-0.63
-0.72
-0.73
-0.74
-0.87
-0.99
-1.02
-1.08
-1.12

EU-15 average = 0.53

-1.50 -1.00 -0.50 0.00 0.50 1.00 1.50 2.00
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Table 6: A secure information infrastructure

This indicator evaluates the level of security of Internet access and of online
commerce across different European countries.

RANK COUNTRY VALUE EU-15 average = 0.81
1 | United Kingdom 1.34
2 | lreland 1.29
3 | ltaly 1.19
4 | Germany 1.04
5 | Creeee 0.93
6 | Seain 0.78
7 | Luxembourg 0.74
8 | Denmark 0.72
9 | Finland 0.66
10 | Poland 0.48
11 | Portugal 0.37
12 || France 0.25
13 | Belgium 0.20
14 | Austria 0.15
15 | Sweden -0.14
16 | Latvia -0.17
17 | Netherlands -0.19
18 | Slovak Republic -0.43
19 | Romania -0.78
20 | Czech Republic -0.87
21 | Slovenia -0.92
22 | Estonia -0.96
23 | Lithuania -1.37
24 | Bulgaria -2.06
25 1 Hungary -2.24

25 -20 15 1.0 -05 00 05 10 15

Source: INSEAD 2005
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Table 7: Broadband

Broadband measures the level of availability and usage of broadband services across

European nations.

RANK COUNTRY

1

2

10

"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Belgium
Austria
Netherlands
Sweden
Denmark
Estonia

United Kingdom
Finland
Germany
France

Spain

Hungary

Latvia

Lithuania
Portugal
Luxembourg
Italy

Slovenia
Ireland

Greece
Bulgaria

Czech Republic
Slovak Republic
Romania

Poland

Source: INSEAD 2005

VALUE

0.31

0.12
-0.04
-0.05
-0.09
-0.23
-0.59
-0.67
-0.70
-0.80
-0.84
-0.88
-0.98
-1.06
-1.08
-1.08
-1.08

EU-15 average = 0.20

-1.5

-1.0 -05 00 05

1.0

15 20 25
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Understanding eEurope 2005 Alignment

The degree of alignment with respect to the eEurope 2005 framework is
the result of a multitude of effects. Our research started with a set of over
130 different variables or indicators to evaluate networked readiness. Sta-
tistical analysis then reduced these to a set of 37. These 37 variables were
grouped into the five component indices that make up the eEurope 2005
benchmarking framework. This provides us with an opportunity to study
some of the correlations that exist across the variables and the compo-
nents/sub-indices in the eEurope 2005 framework.

GDP and the eEurope 2005 Index

Any attempt to use a single measure to approximate the eEurope Index
must necessarily be a simplification. One of the most intuitive and appeal-
ing measures that one may be tempted to use as a proxy is a country’s
Gross Domestic Product (GDP) per capita. A closer look at the eEurope
results shows that Estonia, with GDP per capita of € 5,143, has an eEurope
score of 0.37 and ranks 10™ overall. Poland, with very similar GDP per
capita of € 5,176, nevertheless scores -0.78 and has an overall ranking of
21*. One thus sees a wide spread in the eEurope score for a given level of
GDP per capita.

NMS and candidate countries | EU-15 countries *
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Fig. 4: eEurope 2005 Index and GDP per capita
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It is, however, still possible to look at the relation between eEurope and
GDP to obtain a better understanding of trends, and also to identify over-
and underperformers with respect to each trend. A country’s per-capita in-
come or its relative wealth influences the investment decisions made by
policy-makers, the budget they have for ICT and the relative importance of
ICT in their budget allocation. It is to be expected that nations with high
levels of GDP per capita will invest more in ICT to enhance their eco-
nomic competitiveness. Figure 4 plots a curve linking GDP per capita to
the eEurope 2005 Index. It is apparent that there is a strong relationship
between GDP per capita and the eEurope 2005 Index with a regression R?
value of 0.7714. Other notable features of the chart are as follows:

e The 25 countries divide neatly into NMS and EU-15 countries
based on GDP per capita. The country with the highest GDP per
capita amongst the NMS and candidate countries (Slovenia) has a
GDP per capita inferior to that of the EU-15 country with the low-
est GDP per capita (Portugal),

e For a given GDP per capita, there is a clear spread in the eEurope
scores around the regression curve.

Countries widely distanced from the regression curve could be examples
of underperforming or overperforming countries. For instance, Denmark
evidently leads the eEurope ranking and is a clear overperformer, whereas
France underperforms on the overall eEurope 2005 score. Similarly, Esto-
nia strongly overperforms on its eEurope score with respect to its GDP per
capita.

Internet Users per 100 Inhabitants and the eEurope 2005 Index

It is tempting to use a country’s number of Internet users as a proxy esti-
mate of its eEurope Index. Figure 5 plots a curve linking the number of
Internet users per 100 inhabitants to the eEurope 2005 Index. The exis-
tence of a significant relationship between these variables becomes appar-
ent on observing that the linear regression curve has a high regression R?
value of 0.7738. The eEurope Index is much richer than the Internet users
measure, since it takes into account diverse factors such as online public
services, e-commerce, online security and broadband. For instance, two
countries with the same level of Internet users per 100 inhabitants may
have a different index score if they differ in relative terms across other pa-
rameters of the index.
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Fig. 5: eEurope 2005 Index and Internet users per 100 habitants

Figure 5 shows the distribution of NMS and EU-15 member countries
along the axes of the eEurope 2005 Index and Internet users per 100 in-
habitants. The formation of two distinct sets of countries is clearly visible,
as is the presence of Estonia and Slovenia among the EU-15 member
countries. Likewise, Greece is seen to be more similar to the NMS than to
the EU-15 in these two dimensions.

Research Challenges

Finding the facts: The best-designed frameworks can face seemingly in-
surmountable obstacles to implementation due to the lack of accurate and
reliable data. The overriding aim in our research and analysis has been to
provide a scientific and credible interpretation of reality. The first step in
our research was therefore to collect the most complete and highest-quality
set of data that relates to ICT and is pertinent to both the eEurope 2005 Ac-
tion Plan benchmarking indicators and the EU benchmarking guidelines'2.

12 The eEuropet Progress Report dated February 2004 states the guidelines for
data collection as follows:
e Data should be recent in order to be relevant (the agreed data measure-
ment point was set at June 2003),
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We used two types of data in our research: soft data, which is subjective
data gathered from questionnaires (such as the Global Competitiveness
Survey, Sibis), and hard data, which is driven by statistics collected by re-
puted independent agencies (such as the World Bank and ITU). Both these
sets of data play a crucial role in the overall analysis. The soft data is criti-
cal in determining the opinion of the decision-makers and opinion leaders
who have an intimate knowledge of a nation’s economy. On the other
hand, the hard data captures fundamental elements related to the develop-
ment of infrastructure, human capital and ICT.

Absence of key usage metrics: Key ICT metrics required for the eEurope
2005 framework, such as data pertaining to e-commerce and businesses, is
difficult to obtain. Future research projects must seek to improve in this
area. In addition, accurate usage metrics are difficult, if not impossible, to
obtain and/or are seldom up to date. In the absence of such usage metrics,
the challenge is to devise ways to best estimate the development of a coun-
try’s ICT. For example, metrics based on realized cost savings, high-speed
Internet access costs and usage, key measures of policy and regulation, and
the use of ICT by governments all remain elusive.

Data estimation: Despite our best efforts to collect data from all major in-
ternational sources, it was at times necessary to cope with incomplete sets
of data for the countries surveyed. To compensate for this, statistical pro-
cedures (mainly regression and clustering techniques) were used to esti-
mate missing data. Control procedures and checks were devised to ensure
that estimations were reasonable and not overly favorable or disadvanta-
geous in their representation of a given country.

e Data should be consistent and critically assessed for comparability, as
far as possible,

e Data should be cross-referenced with existing public and private sources
as far as possible,

e Data should be compared with relevant EU figures, usually an EU aver-
age, to allow a benchmark of the situation. Data trends over the past
three years should be shown where possible.
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Summary

This chapter presents the eEurope 2005 Index, which is based on the eEu-
rope 2005 Action Plan defined by the European Union. The level of ICT
development in 25 countries — the 15 incumbent European Union member
states, eight new member states (NMS) and two candidate countries — was
studied based on the eEurope 2005 benchmarking framework. Two new
member states (Cyprus and Malta) and one candidate country (Turkey)
were excluded from the analysis due to limitations in the availability of
data.

The eEurope 2005 Index attempts to interpret the underlying complexity of
the development and use of ICT and the Internet in an intuitive, readily
understandable model. The overall index is an aggregate measure of a na-
tion’s ability to participate in and benefit from the networked economy. In
addition, the eEurope 2005 Index provides guidance to business leaders
and public policy-makers to enhance the impact of ICT. It does this by
providing summary as well as detailed analysis of each country’s strengths
and weaknesses.

Based on the calculated index, the level of alignment of the NMS was de-
termined. Countries were divided into five distinct groups: global leaders;
EU-15 average or aligned countries; somewhat aligned countries; countries
requiring some development; and countries requiring a significant level of
development. It was found that Estonia belongs to the group II countries
that are fully aligned with the EU-15 countries. Somewhat aligned NMS
(group III) include Slovenia. Group IV NMS/candidate countries must
work to develop their ICT infrastructure. This group includes Lithuania,
Latvia, the Czech Republic, Poland and the Slovak Republic. Group V
countries require significant development in ICT in order to line up with
the incumbent EU-15 countries. This group consists of Bulgaria, Hungary
and Romania, all of which are countries with lower GDP per capita.

The essence of the eEurope 2005 Index extends beyond any single metric.
Overall, some countries are evidently overperforming while others under-
perform. Some have put ICT high on the national agenda and worked hard
to make it an area of excellence. Others have not done so. The former
countries have succeeded in transcending individual measures of national
income or national ICT spending in an effort to provide an optimal envi-
ronment for ICT development. In so doing, they have promoted high levels
of e-readiness and usage among all three key stakeholders. Of the NMS,
Estonia is one such example. Among the EU-15 countries, Denmark, Swe-
den and the United Kingdom rank as leaders and could serve as role mod-
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els for other nations in their quest for ICT excellence. The eEurope 2005
Index allows a nation to benchmark its ICT performance and determine the
effectiveness of policy. It also permits a country to learn from the policy
and performance of other countries with similar profiles, and to identify
best practices.

ICT holds the keys to develop our practices in many areas: education,
work, personal relationships, work effectiveness and national productivity.
One interesting characteristic of ICT components such as the Internet is
that there is no linear correlation between overall value added and the
number of connected individuals and organizations. Increasing the levels
to which developing countries participate in ICT creates benefits not only
for these countries, but also gives all relevant stakeholders greater potential
to realize value.
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Appendix 1: Networked Readiness Index 2004-5

Source: Dutta and Lopez-Claros, 2005
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Appendix 2: Constructing the eEurope 2005 Index

The eEurope 2005 Index is made up of five component indexes: Internet
indicators, modern online public services, a dynamic e-business environ-
ment, a secure information infrastructure and broadband. Starting from a
set of over 130 ICT-related variables, we divided these variables among
the five indexes. We then eliminated variables based on the number of
countries for which data was available and on the use of analytical proce-
dures such as factor analysis and reliability tests (e.g. Cronbach’s Alpha).
Our final index computation was therefore based on a set of 37 variables.

Definitions of the eEurope 2005 Index and Component Indexes

The eEurope 2005 Index is defined as follows:

eEurope 2005 Index = 1/5 Internet indicators + 1/5 modern online public
services + 1/5 dynamic e-business environment + 1/5 secure information
infrastructure + 1/5 broadband

A. Internet indicators: a component index consisting of three broad cate-
gories of data: citizens’ access to and use of the Internet; enterprise ac-
cess to and use of ICT; and Internet access costs

1. Data variables relating to “citizens’ access to and use of the
Internet™:

1.01 Home Internet access
1.02  Internet usage

1.03  Internet usage intensity
1.04 E-mail

1.05 Internet users

1.06 DSL Internet subscribers
1.07 ISDN subscribers

1.08  Home Internet usage
1.09  Internet usage at work
1.10 Internet access in schools

13 Our research used the most recent data available from the relevant sources (such
as the World Economic Forum’s Global Competitiveness Survey 2003-2004
questionnaire and data from the World Bank, SIBIS and ITU).
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1.11 Households online
1.12 Personal computers

Data variables relating to “enterprise access to and use of [CT”:

2.01  Employees with Internet access
2.02  Business PCs

2.03 Teleworking usage

2.04 Teleworking intensity

Data variables relating to “Internet access costs™:

3.01  Residential telephone connection charge
3.02  Business telephone monthly subscription
3.03  Business telephone connection charge

B. Modern online public services: a component index consisting of data
that can be grouped into three distinct categories: e-government, e-
learning, and e-health

1.

The “e-government” group consists of the following data vari-
ables:

4.01  Government online presence
4.02  Government online services

4.03  Online book search

4.04  Government prioritization of ICT
4.05  Online tax returns

4.06  Government ICT promotion

“E-learning” is defined by the following variables:

5.01 Internet access in schools
5.02  Online learning
5.03  Offline electronic learning

“E-health” is defined by the following variables:

6.01 Online health searches
6.02 Internet usage by the disabled
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C. A dynamic e-business environment: a component index consisting of
data that can be divided into the following two categories: buying and
selling online and e-business readiness.

1. “Buying and selling online” is defined by the following vari-
ables:

7.01 Online purchases
7.02  B-to-C e-commerce

2. “E-business readiness” is defined by the following variables:

8.01 Laws relating to IT

D. A secure information infrastructure: a component index consisting of
Internet users’ experience of ICT security. It comprises the following
variables:

9.01 Online privacy
9.02 Secure online commerce

E. Broadband: a component index consisting of the following variables:

10.01 DSL broadband access
10.02  Broadband subscribers
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2.1 Introduction

This article is based on research that was carried out by the European
Commission’s e-Business W@tch in 2003 and 2004. It explores whether
and to what extent there is a digital divide in the use of ICT and in elec-
tronic business practices between companies from the new EU member
states and the former EU-15 countries.

The e-Business W@tch' is an initiative of the European Commission‘s En-
terprise & Industry Directorate General. It was launched in late 2001, since
when it has served as an observatory to monitor and analyze the adoption,
development and impact of electronic business? practices in different sec-
tors of the European economy. Special emphasis is placed on the implica-
tions of ICT and e-business for SMEs. The observatory was initiated in the
wider context of the eEurope 2005 Action Plan, endorsed by the Seville
European Council in June 2002, which confirmed the goal of promoting
“take-up of e-business with the aim of increasing the competitiveness of
European enterprises and raising productivity and growth through invest-
ment in information and communication technologies (ICT), human re-
sources (notably e-skills) and new business models”.

I Since its launch, the e-Business W(@tch has published impact studies on 17 dif-
ferent sectors of the European economy, three comprehensive synthesis reports,
two statistical pocketbooks and data on the diffusion of e-business. All this ma-
terial is available under ‘publications’ at www.ebusiness-watch.org.

2 In accordance with a definition proposed by the OECD, electronic business is
defined here as ,,automated business processes (both intracompany and in-
tercompany) over computer-mediated networks*.
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After the Hype: The New Importance of ICT for Business

It is widely acknowledged that the use of ICT in business has far-reaching
implications for the productivity of firms, the organization of the market
(the way companies interact with their suppliers and customers) and
competition within and between industries. Although the business implica-
tions of ICT were over-hyped during the boom phase of the Internet econ-
omy, there is no question that modern business cannot do without ICT. In
fact, some major impacts on markets and competition have only become
visible in the past two to three years.

The growing maturity and diffusion of ICT-based applications is neverthe-
less confronting firms with a new challenge. Doing business electronically,
once an option to demonstrate innovation and strategic positioning, is
about to become a “must” if companies are to stay in business. ICT is, to
some extent, losing its innovative status and is instead becoming a basic
technology. Against this background, it is even more important that all
companies possess at least basic ICT infrastructure and skills to do some
of their business electronically.

If this general assessment holds true, it is understandable that the demand
for adequate ICT diffusion and adoption measures and the quest for better,
innovative metrics to understand impacts still ranks highly on policy-
makers’ agenda. In the context of EU enlargement, the question arises to
what extent the “e-maturity” of companies from the 10 new member states
compares with the status of their counterparts in the former EU-15. On the
basis of available data on household conditions, it was impossible to pre-
clude the possibility of a considerable digital divide in the sophistication of
e-business at companies in the new and existing member states. On the
other hand, if ICT infrastructure and usage in companies from the new
member states was found to be comparable to the average situation in the
“old” ones, important preconditions for productivity and competitiveness
would be met. This chapter provides some evidence on this issue.

The Importance of a Sectoral Perspective in e-Business
For the purposes of this article, four industries were selected as examples

to explore the digital maturity level of firms in different countries. They
include two manufacturing and two service industries:

e The chemicals, rubber and plastics industries, which account
for about 15% of EU manufacturing output (in value terms),
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e The electrical machinery and electronics industry, which is
very suitable for e-business because of the high degree of product
standardization, globalization of production and specialization of
firms along the value chain,

e  The retail sector, which represents a cornerstone of economic ac-
tivity within Europe (around three million retail enterprises cur-
rently employ nearly 14 million people in the EU),?

e  The tourism sector (including hotels, restaurants, travel agencies,
tour operators, and air transport) which, in some respects, has al-
ways been a forerunner in using ICT, and where e-commerce is
having a huge impact and challenging intermediaries.

The sectoral perspective is important because ICT assumes different func-
tions for enterprises depending on the nature of their business activity. It
depends, for example, on whether firms deal with large numbers of con-
sumers or mainly with smaller numbers of other businesses, on the kinds
of goods or services they produce, and on the specifics of the industry
value chain.

For firms from manufacturing sectors, for example, increasing the effi-
ciency of supply chain processes was a key objective for many e-business
projects in 2003/04. Moreover, large manufacturers have set up or use so-
phisticated e-procurement platforms to cut down on procurement costs.
Service sectors, on the other hand, are less homogeneous in themselves.
Retail companies, for instance, focus on procurement and logistics-related
opportunities. By contrast, tourism is experiencing the power of the Inter-
net as a new channel for marketing and sales, with significant impacts on
the value chain.

Evidence presented in this article tests whether the average relative “e-
maturity” of firms from a given country (compared to their counterparts in
other countries) can vary from one sector to another, depending, for exam-
ple, on the relative importance of that sector in the country’s economy.

3 Based on Eurostat New Cronos. Cf. Sector Study on Retail (2004),
www.ebusiness-watch.org.
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2.2 Methodology

2.2.1 Data Sources

The data used in this analysis is based on primary research, namely on a
representative survey of decision-makers at European enterprises about
their firms’ use of ICT and e-business (E-Business Survey 2003). The sur-
vey comprised more than 10,800 telephone interviews conducted in the pe-
riod March-November 2003, including enterprises from 11 sectors, all EU
member states and Norway.*

The sample drawn was a random sample of companies from the respective
sector population in each country (where the respective sector was to be
surveyed), the objective being to achieve a representative share (strata in
respect of company size classes) of at least 10 percent of large companies
(250+ employees) per country-sector cell, 30 percent of medium-sized en-
terprises (50-249 employees) and 25 percent of small enterprises (10-49
employees). The average number of interviews per sector in a given coun-
try was between 75 and 100.

Two weighting methods were applied: weighting by employment and by
the number of enterprises. Data used for the research presented in this arti-
cle is weighted by employment. This means that percentages describing a
certain share of firms should be read as “enterprises comprising x% of em-
ployees (in the given sector or country)”. The reason for using employ-
ment weighting is that there are many more micro-enterprises than non-
micro-enterprises. The unweighted figure would effectively represent
mainly the smallest sizes of firm. Weighting was based on the latest avail-
able universe figures about the industry by Eurostat. Missing or undis-
closed universe data had to be imputed.

2.2.2 Hypotheses

Based on the general assumptions and perspective on e-business outlined
in the introduction, and on findings of the e-Business W@tch sector studies
in 2004, the special analysis carried out for this article took the following
two hypotheses as its point of departure:

4 Not all sectors could be surveyed in all countries. The matrix of country/sector
cells covered by the survey and further information about the methodology is
available in the methodology annex of the European E-Business Report 2004.
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H1: There is no general digital divide between enterprises in the two
groups of countries, i.e. between the EU-15 on the one hand and the
new EU member states on the other. Rather, different levels of e-
maturity exist between firms in individual countries.

H2: The e-maturity of firms in specific countries can vary by sector.
There is no “equidistance” between the e-maturity of firms in a
given country and the EU average across all sectors.

2.2.3 Indicators and Construction of the Index

The instrument used to test whether the two hypotheses hold true for the
selected sectors was the E-Business Scoreboard, which was developed by
e-Business W@tch in 2004.5 This scoreboard uses 16 key indicators to
compare the importance of ICT and e-business applications (for example
across sectors or countries).

The 16 component indicators for ICT and e-business are grouped into four
categories according to the business functions to which they refer. The
four categories translate into first level sub-indices. They can then be fur-
ther aggregated to an overall compound index known as the E-Maturity
Index. The four sub-index categories of the scoreboard are:

A. Basic ICT infrastructure (“connectivity”) of the enterprise: This
category relates to the standard and functionality of the company’s
ICT network,

B. Internal business processes: The second category indicates to
what extent firms use ICT to automate internal business processes,

C. Supplier-facing processes: The third category looks at electronic
procurement activities and the level of supply chain integration in
firms,

D. Customer-facing processes: The fourth category computes indica-
tors about the intensity of firms’ electronic marketing and sales ac-
tivities.

5 The main application of the scoreboard in 2004 was to compare e-business activ-
ity in different sectors. Here, the scoreboard is used to compare companies from
different countries (within a given sector).
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The component indicators for each of the four dimensions are shown in
figure 1. Some of the component indicators (such as indicator A.1, the per-
centage of companies using a local area network) can be derived directly
from one specific question in the survey. Others are composites of more
than one variable. One example is indicator A.2 (quality of Internet ac-
cess), which considers not only whether or not a company has Internet ac-
cess but also the maximum available bandwidth. A more detailed defini-
tion of the component indicators is available in the publications of the e-

Business W@tch.
Compound index 4 Sub-indices Component indicators

(second level) (first level)
A.1:LAN

A.2: Quality of Internet access
A.3: Remote access
A.4: Wireless LAN
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infrastructure
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2: Online time data capture
.3: ERP system

4: Impact on work processes

(B) Automation of
internal business
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Dwo

E-Maturity Index

C.1: Online purchasing (> 5%)

C.2: SCM system

C.3: IT integration with supplier

C 4: Document exchange with supplier

(C) Procurement and
supply chain
management

D.1: Website with CMS

: CRM system

D.3: Online selling (> 5%)

D 4: Secure server technology

(D) Marketing and
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o
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Fig. 1: The E-Business Scoreboard: component indicators and indices

Computation

Component indicators were extracted from the survey results (weighted by
employment). Those indicators that consist of more than one variable were
then computed, creating a set of 16 indicators for the four sectors.

No weighting procedure was applied to aggregate component indicators
into first-level indices. Nor was this done to aggregate the overall E-

¢ Cf. Pocketbook of e-Business Indicators 2004. Luxembourg: Office for Official
Publications of the European Communities.
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Maturity Index (the second level). In other words, each indicator had the
same weighting of 1.0.

The values on the E-Business Scoreboard, however, were computed and
can be presented in two ways, both of which apply to both component in-
dicators and indices:

e  First, “simple” indexed values based on the percentages from the
respective survey questions,

e Second, values expressed as relative distances between a unit and
the mean value, measured as multiples of standard deviations to
the mean value. These take into account the percentages (diffusion
rates) for all units compared and show how a specific unit differs
from the all-units average.

The constituting values for the second method are z-values, i.e. z=(x -
mean(x))/stddev(x). This procedure results in a distribution with
mean(z)=0 and stddev(z)=1. Accordingly, the index values express the
multiple of the standard deviation (1 or (-1)) for a specific unit and the se-
lected indicator. 0 equals the mean value for all units, a value of +1 that the
percentage is higher than the mean percentage of all units by the extent of
the standard deviation. Negative values show that the percentage is lower
than the mean percentage of all units.

In this article, the tables and bar charts are based on the first method, while
the spider charts are based on the second method of computation.

Selected Countries

In light of data availability on the one hand and the research questions on
the other, the following countries were selected for comparison:

e  All countries from the new EU member states for which data was
available for the respective sector from the E-Business Survey
2003,

e  The aggregate of the five largest EU economies (“EU-5"), consist-
ing of Germany, Spain, France, Italy and the UK. Data for the EU-
5 total is available for all sectors. As these five countries represent
about 70-75% of the EU economy (e.g. in terms of production
value and GDP), their aggregate can be considered a good proxy
for the EU-15 (if not for the EU-25) total,
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e  One Nordic country was included (subject to data availability), as
these countries normally rank as leaders in the adoption of ICT.
The objective of including a Nordic country was to get some indi-
cation about the digital divide within the former EU-15 (by com-
paring data with the EU-5 total), as compared to a possible gap
relative to the new member states.

Following “conventional wisdom”, a ranking could be expected which
showed the Nordic countries to be the most e-mature economies, followed
by the EU-5 aggregate and then by the new member states. Results show
that this holds true in part, but that the distance between the leading
economies and the followers can vary considerably across sectors.

2.3 Results
2.3.1 The Chemicals Industries

Profile and Background

The combined chemicals industries, as defined for the analysis by the e-
Business W@tch, consist of two sectors in the sense of the NACE Rev. 1
classification of business activities: the manufacture of chemicals, chemi-
cal products and man-made fibers (NACE Rev. 1 Division 24); and the
manufacture of rubber and plastic products (NACE 25).

Of the new EU member states, Poland, the Czech Republic and Hungary
are the largest producers of chemical, rubber and plastic products. To-
gether, these three countries account for about 80% of production and
value added in the new member states. The e-Business W@tch estimates
that these industries provide jobs for about 400,000 people in the new
member states.’

The chemicals industries have been a rather conservative sector when it
came to using ICT to link business processes and interact with their sup-
pliers and customers. Part of the explanation may be found in the ex-
tremely stringent security requirements that apply in this sector. This is
due to the sensitive nature of the goods produced (toxic potential) and the
high level of research and development, at least in sub-sectors such as the

7 Cf. Sector Study No. 02-I1 (2004), p. 15. www.ebusiness-watch.org (publica-
tions).
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pharmaceuticals industries, requiring strict measures to protect company
knowledge (data and patents).

However, conservative does not mean that companies refuse adoption and
innovation. Quite the contrary: The sector as a whole exhibits some char-
acteristics that are perfect for e-business. For example, many of its prod-
ucts are very suitable for standardization and, consequently, for online
trading. However, the managers of chemical companies often press much
harder for return-on-investment figures before approving the implementa-
tion of new IT architectures or software applications than may be the case
in other sectors.

The sector is further characterized by a dichotomy between large compa-
nies on the one hand, which tend to be very advanced in exploiting ICT-
related opportunities for e-business, and small firms on the other, many of
which adhere to more traditional forms of trading.

E-Business Scoreboard 2003/04

Data from the E-Business Survey 2003 show that companies from Sweden
are the most intensive users of ICT in the chemicals industry. There is a
large gap between Swedish companies and the EU-5 average, particularly
in the area of B2B trading. Nearly all data indicates that, in this sector, the
adoption of systems for e-business is much more advanced in companies
from Sweden than on average.

Among the new member states, companies from Estonia and the Czech
Republic exhibit comparable levels of e-business activity as their counter-
parts in the EU-5. The pattern for Estonia is quite exceptional (cf. figure
3), as B2B trading activities and connectivity between enterprises is more
widely deployed (relative to other countries) than the scale of its ICT in-
frastructure would suggest. The pattern for firms from the Czech Republic
is very similar to the one for EU-5 companies.

For Latvia and Poland, however, the data shows that companies from the
chemicals industry in these countries have not yet reached the same e-
maturity level as in countries of the former EU-15. The gap is visualized in
the spider charts in figure 3. The structure of the sector in these new
member states, which have a higher share of small companies and less
powerful ICT infrastructures, may help to explain this gap. In any case, the
need for innovation in these countries seems to be greater if their compa-
nies are to stay competitive.
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Compound

Country Index A Index B Index C Index D index
Sweden 100 100 100 100 100

EU-5 81 75 64 33 63

Estonia 70 50 86 46 63

Czech R. 78 82 49 37 61

Latvia 53 68 48 28 49

Poland 54 51 39 26 43

A = ICT infrastructure

B = Internal business process automation

C = Procurement and supply chain integration
D = Marketing and sales

Computed from simple percentages; ignores standard deviations from mean

value. Indexed values (100 = Max.).
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Source: e-Business W@tch (2004)

Fig. 2: The E-Business Scoreboard for the chemicals industries
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Max (outer line) = highest value in one of the countries benchmarked. Average
(thick line) = mean value of all countries. Dark diamond = values for the respec-
tive country. Scale: distance from the mean value (= 0), measured by multiples
of standard deviations.

Fig. 3: Benchmarking the e-maturity of chemicals companies from 6 countries
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Conclusions: Alignment of the New Member States

In light of the very deliberate and careful application of ICT, it is unlikely
that e-business will radically change the fundamentals of how chemical
products are traded. This is not to say that there will be no impact at all.
However, the major forces driving change in the chemicals, rubber and
plastics industries can be seen in the internationalization of markets and in
changes to the regulatory frameworks, rather than in information technol-
ogy and e-business per se. If this general assumption holds true, it would
be safe to conclude that ICT should not hamper the alignment of compa-
nies from the new member states in this sector, particularly since some of
these countries appear already to be fairly closely “aligned” with the aver-
age EU level in respect to their companies’ e-business activity.

The results furnished by the e-Business W@tch do not therefore suggest an
urgent need for e-business-specific policies in the chemicals sector. ICT is
being adopted and used in this sector in an evolutionary manner and is
unlikely to cause dramatic changes or upheavals in the industry’s value
chain.

However, it is clear that basic use of ICT and e-business applications will
— as in other sectors — be indispensable requirements for the conduct of
business in future. It would therefore be important to monitor whether the
digital divide can be narrowed between those countries that currently have
a low level of e-maturity and the average for the European Union in this
industry. This is no easy task. As electronic business has become much
more mature and sophisticated than it was a couple of years ago, reaping
the potential benefits requires more than just setting up a website. For
small and medium-sized companies in particular, the cost of implementing
the necessary infrastructure and systems can be substantial and require
skilful change management. The main potential of e-business for the
chemicals industries is currently to be found in improving the efficiency of
internal and B2B processes by linking and automating processes electroni-
cally. It is important that companies, (including SMEs) in all EU member
states participate in this development.
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2.3.2 Electrical Machinery and Electronics Manufacturing
Profile and Background

This industry, as defined for the analysis of e-business, comprises activi-
ties within the following NACE Rev. 1 classifications®: the manufacture of
office machinery and computers (DL 30); the manufacture of electrical
machinery and apparatus (DL 31); and the manufacture of radio, television
and communication equipment and apparatus (NACE Rev.1 92.2).

The EU’s electrical machinery and electronics industry is heavily concen-
trated. Large firms account for only 2% of all companies in the sector but
contribute 66% to its employment figure. Concentration is particularly
pronounced in the electronics industries, where rapid technological pro-
gress and the production of standardized, high-volume electronic products
have enhanced economies of scale and hence the concentration process.
The manufacture of electrical machinery and apparatus requires more
manpower than other sub-sectors of this combined industry, employing
about 5 percent of total manufacturing labor.

The electronics industry in particular is a truly global business. Product de-
sign, production and related marketing activities are frequently carried out
in different parts of the world, exploiting comparative regional advantages.
Components and products are highly standardized, easy to describe and are
traded in considerable quantities. Product life cycles are short and value
chains complex and deep. Outsourcing is very common and requires inten-
sive cooperation between enterprises, often across cultural and geographi-
cal borders.

In such a highly competitive global environment, companies from most of
the new member states still lag behind their counterparts in the EU-15
countries in terms of production value and value added (at constant prices),
although some of them are already well positioned. In Hungary and Po-
land, the industry has experienced promising and rapid development and
plays an important role both in a national and international context.

8 The “General Industrial Classification of Economic Activities within the Euro-
pean Communities”, known by the acronym NACE and originally published by
Eurostat in 1970, is the Statistical Classification of Economic Activities in the
European Community. The current version is Revision 1.1.
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E-Business Scoreboard 2003/04

Survey results indicate that basic Internet infrastructures are widely im-
plemented within the electronics and electrical machinery industries across
Europe. This is also true for most of the new member states. The lack of
ICT infrastructures therefore does not constitute a major barrier to e-
business.

However, considerable differences exist with respect to the availability of
broadband Internet connections, remote and wireless access technologies
and, in particular, the level of e-business activity in trading with suppliers
and customers. In general, companies in the Nordic countries (Sweden and
Finland) lead in these areas of ICT application. Companies from the new
member states are found to lag behind in most e-business application ar-
eas, although there are exceptions depending on the precise application.

As already noted for the chemicals industry, the E-Business Scoreboard
reveals companies from the Nordic countries to be the most intensive users
of ICT and e-business, some way ahead of the EU-5 average. Unlike in the
chemicals industry, however, there is a further considerable gap between
companies from the EU-5 and most of the new member states in this sec-
tor. Figure 5 shows that firms from Slovenia and Estonia are closer to the
EU-5 than their counterparts in Hungary and Poland, although the industry
is relatively more important in the latter countries. Firms from Slovenia
tend to have better ICT infrastructures, but companies from Estonia appear
to be more active in terms of electronic trading activities.
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Compound

Country Index A |IndexB |Index C |IndexD | index
Finland 100 100 100 100 100

EU-5 85 71 70 79 76

Slovakia 75 68 80 78 75

Estonia 63 55 76 56 62

Slovenia 82 78 25 48 60

Poland 58 39 38 46 46

Hungary 59 44 11 16 32

A = ICT infrastructure

B = Internal business process automation

C = Procurement and supply chain integration
D = Marketing and sales

Computed from simple percentages; ignores standard deviations from mean
value. Indexed values (100 = Max.).

E-Maturity Index:
Electronics industry
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Source: e-Business W@tch (2004)
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Fig. 4: The E-Business Scoreboard for the electrical machinery and electronics

industry
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Max (outer line) = highest value in one of the countries benchmarked. Average
(thick line) = mean value of all countries. Dark diamond = values for the respec-
tive country. Scale: distance from the mean value (= 0), measured by multiples
of standard deviations.

Fig. 5: Benchmarking the e-maturity of companies in the electrical machinery and
electronics industry from 6 countries
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Conclusions: Alignment of the New Member States

Manufacturers of electronic equipment are naturally IT-savvy and open to
experiment with IT-driven management solutions. The e-Business W@tch
results have consistently shown that this sector in general, and the elec-
tronics industry in particular, is an early adopter of e-business. Above all,
the very advanced status of large companies from this sector in the EU-15
and in the Nordic countries seems to be the most probable explanation for
the significant digital divide that appears between them and firms from the
new EU member states. On the basis of these results it is, therefore, fair to
conclude that e-business alignment has not yet reached a satisfactory level
in this sector.

Industries involved in the manufacture of electronics products are increas-
ingly relying on partners for design and manufacturing activities. This
trend, combined with a trend toward global sourcing, means that compa-
nies must manage end-to-end processes that extend beyond their company
and across multiple tiers of their supply chain. In such a business environ-
ment, the efficient exchange of electronic information and the exploitation
of B2B trading mechanisms will be important to stay competitive. Conse-
quently, the e-maturity alignment between companies from the new mem-
ber states and the EU-15 countries should accelerate with respect to both
ICT infrastructure and basic applications.

In summary, hypothesis 1 (... no general, clear-cut digital divide between
companies from the ‘old’ and the new member states”) must be partly re-
jected for the electrical machinery and electronics industry. Companies
from most of the new member states are less advanced than their Western
European counterparts. However, the situation in this sector is rather ex-
ceptional as large firms have already reached a very high level of e-
maturity. This has also been observed in the new member states, where
firms in this sector seem to be more advanced than their counterparts
across sectors studied within the same country.

2.3.3 Retail
Profile and Background
The European and international retail trade (NACE Rev. 1 Division 52)

has a complex structure comprising a large number of very small enter-
prises and some very large enterprises. The sector is increasingly being
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shaped by a few very large groups or chains that can exploit economies of
scale, mixed in with many small shops that serve a local market.

Data available for the new EU member states indicates that more than 95
percent of the retail companies in these countries are micro-enterprises
with less than 10 employees. Here, the retail industry structure is still a
very traditional one made up of small specialized shops. Close to 900,000
people in the new member states are employed in retail, 47 percent of them
in the Czech Republic and Slovakia.® Productivity rates were highest in
Cyprus and Malta (ignoring variations in producer price indices), whose
figures compare with those of some EU-15 countries (Spain and Portugal).

The structural characteristics of the retail sector should give ICT and e-
business an important role. There is a need for more efficient upstream in-
tegration in the supply chain and, at the same time, for downstream com-
munication with customers. In addition, particularly in the case of large
companies, there is strong demand for auxiliary company-internal commu-
nication processes, for instance between field representatives and
headquarters.

Consequently, the critical processes operated by companies in the retail in-
dustry involve procurement and the management of logistical flows. The
main areas in which retailers are investing in applications are currently
supply chain configurations, the management of store operations and
interaction with customers.

E-Business Scoreboard 2003/04

Again, the Nordic country that was part of the sample (Norway in this
case) exhibits the highest level of e-maturity. Estonia and the EU-5 aggre-
gate show a similar propensity toward ICT, albeit with one exception:
electronic procurement and supply chain logistics are less well developed
among Estonian companies compared to the EU-5, in spite of their well-
equipped ICT infrastructure. Retail companies from the other new member
states fall behind in their e-business intensity, particularly those from Slo-
vakia and Latvia. In these countries, electronic marketing and sales activi-
ties are practiced to a much lesser extent than in any other country sur-
veyed in the retail sector.

° No data was available for Poland, the largest retail market, and Slovenia. These
countries are missing from the quoted figure. Cf. Sector Study No. 06-1 (2004),
www.ebusiness-watch.org.
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Compound

Country Index A | Index B | Index C | Index D | index
Norway 100 95 100 100 100

Estonia 87 100 48 85 81

EU-5 70 92 70 89 80
Lithuania 74 88 62 60 72

Cyprus 65 83 59 41 63

Poland 51 70 30 73 56

Slovakia 61 58 66 15 49

Latvia 57 33 35 15 37

A = ICT infrastructure

B = Internal business process automation

C = Procurement and supply chain integration
D = Marketing and sales

Computed from simple percentages; ignores standard deviations from mean
value. Indexed values (100 = Max.).

E-Maturity Index:
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Source: e-Business W@tch (2004)

Fig. 6: The E-Business Scoreboard for the retail industry

63



64 H. Selhofer and G. Karageorgos

EU-5 Norway

A A
15 1.5
A
D B D B
C C

[0 Max [1Average EU5 OMax O Average ENO [0 Max []Average lICY

Estonia Lithuania Latvia

[l Max [JAverage M EE OMax OAverage LT O Max [JAverage LV

Poland Slovakia

[ Max []Average lPL OMax O Average MSK

Max (outer line) = highest value in one of the countries benchmarked. Average
(thick line) = mean value of all countries. Dark diamond = values for the respec-
tive country. Scale: distance from the mean value (= 0), measured by multiples
of standard deviations.

Fig. 7: Benchmarking the e-maturity of retail companies from 8 countries
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Conclusions: Alignment of the New Member States

Studies by the e-Business W@tch have shown that the diffusion of both e-
commerce and e-business in the retail industry is far from a pervasive real-
ity or even on a par with the standard diffusion of most other sectors. This
is partly due to the industry structure, where SMEs still occupy the largest
share in terms of both employment and the number of firms.

E-commerce is still very limited, increasing slightly with company size.
The e-commerce advantages perceived by retailers are of an indirect
nature. They are not seen in terms of sales volume or value, but in terms of
marketing advantages such as customer retention/acquisition and the qual-
ity of the service delivered.

However, the e-Business W@tch studies also show that there is untapped
e-business potential in this sector in particular, and that ICT can help small
and medium-sized companies gain a competitive advantage, since many of
their competitors are not yet advanced in this respect. As this sector is
shaped by SMEs in the new member states even more so than in the EU-
15, e-business related opportunities — but also risks, if the targeted innova-
tion process is hampered by whatever circumstances — should be seriously
considered. The promotion of modern technological e-business standards
could help companies from the retail sector in the new member states at
least to come into line with the average level for Western European retail-
ers. Companies from the Nordic countries are more advanced in this re-
spect. The gap between them and the European average can probably not
be closed in the short term.

For the retail industry, hypothesis 1 (“... no general, clear-cut digital di-
vide between companies from the ‘old’ and the new member states”) must
be rejected: With a few exceptions, companies from the new member
states are still lagging behind their West European counterparts in e-
business development. The dominance of micro and small enterprises in
these countries explains this situation to a large extent.

2.3.4 Tourism
Profile and Background

Tourism, as defined by the e-Business W@tch for its studies, involves the
following business activities: hotels, restaurants, recreational and cultural
activities (e.g. fairs, amusement parks and museums), travel agencies, tour
operators and air transport. The tourism industry in Europe is represented
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by approximately two million enterprises who employ about 12 percent of
the European workforce.'

Only a marginal percentage of these companies are large enterprises. The
structure of the industry in the new member states resembles that of the
EU-15 (in terms of size-class distribution).

The tourism sector is one of the fastest-growing industries in Europe and
has a major impact on the European economy. Historically, the tourism
sector has been among the first to use new technologies. Because it is an
information-rich sector, it depends heavily on finding and developing new
means to distribute travel and accommodation products and services, sell
information to consumers and provide comfort and convenience to travel-
ers.

Three main waves of innovation have impacted tourism’s profile in recent
decades: the development of the computer reservation system (CRS) in the
1970s; the development of the global distribution system (GDS) in the
1980s; and the Internet in the 1990s.

The Internet has deeply influenced and reshaped the sector profile. It has
become the new medium for interaction that was previously carried out
through different means (e.g. between hotel chains and their direct-to-
counter customers). It has also allowed direct interaction between custom-
ers and suppliers (e.g. with tour operators), thus impacting the role of tradi-
tional intermediaries and favoring the entry of new e-intermediaries.
Moreover, there has been a general trend toward the integration and con-
centration of the various players in the sector value chain.

E-Business Scoreboard 2003/04

Data collected by the e-Business W@tch shows that there are considerable
differences in way “e-tourism” has developed in different European Union
countries. However, the picture is not consistent across all ICT application
areas. Firms from a specific country can be high level performers within a
special area of e-business but still score average (or even low) grades in
others. It is therefore impossible to establish an unambiguous country
ranking — which, in any case, was not the objective of this research.

10 Cf. Sector Study on Tourism, No. 07-1 (2004), p. 10. www.ebusiness-watch.org
(publications).
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Generally speaking, it appears that companies from the Nordic countries
(if Denmark, which was included in the survey, is regarded as representa-
tive) are certainly as advanced ICT users in this industry as in others. Oth-
erwise, differences in e-maturity appear to be less pronounced than, for ex-
ample, in the retail industry. On the basis of the E-Business Survey data,
tourism firms from most of the new EU member states (Malta, Estonia,
Slovenia and the Czech Republic) evidence similar levels of e-business us-
age as enterprises from the EU-5 (DE, ES, FR, IT, UK). Only firms from
Poland appear to be lagging behind in this respect.

However, the scoreboard does point to some differences in specific appli-
cation areas. For instance, the use of ICT for e-marketing and sales activi-
ties (e.g. online reservations) by firms in Malta appears to be remarkably
low, especially in light of its advanced overall performance. The same ap-
plies to companies from the Czech Republic and Slovenia.

As for the other sectors, the underlying scoreboard data have been com-
puted in a second step based on mean values and standard deviations. Re-
sults for the four sub-indices are visualized in the spider chart. These con-
firm the intensive use of ICT by tourism companies in Denmark and
similar patterns for firms in most of the new member states and the EU-5.
On the other hand, the same results indicate that tourism enterprises in Po-
land are trailing below the average in all four categories of ICT applica-
tion.
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Compound

Country | Index A | Index B | Index C | Index D | index
Denmark | 100 74 100 100 100

Malta 78 100 94 49 84

EU-5 63 68 71 65 71

Estonia 61 81 57 58 68
Slovenia | 70 94 43 45 67
CzechR. | 61 63 87 38 65

Poland 43 52 46 35 46

A =ICT infrastructure

D = Marketing and sales

value. Indexed values (100 = Max.).

B = Internal business process automation
C = Procurement and supply chain integration

Computed from simple percentages; ignores standard deviations from mean
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Source: e-Business W@tch (2004)

Fig. 8: The E-Business Scoreboard for the tourism industry
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Fig. 9: Benchmarking the e-maturity of tourism companies from 6 countries
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Conclusions: Alignment of the New Member States

The above analysis does not show a consistent picture across all ICT ap-
plication areas and countries. With the exception of Poland, e-business dif-
fusion among companies in the new member states appears to be on a
similar level to the average among their counterparts in the EU-15, while
enterprises from the Nordic countries come out as more advanced. It is dif-
ficult to explain these differences in detail. Nevertheless, the heterogeneity
of the industries studied (in terms of the business activities covered) and
the overall dichotomy between very small and large firms appear to have a
significant influence on aggregate diffusion of ICT and e-business. These
differences could also be explained on the basis of the relatively predomi-
nant sub-sectors in each specific sector in the respective country.

The enlargement of the EU in May 2004 was a very significant develop-
ment for this sector in particular. For example, the electronic marketing of
entire destinations will become even more important in the future.
Analysis of the e-Business W@tch data shows that, notwithstanding some
persistent gaps particularly in this e-business dimension, tourism compa-
nies in most of the new member states seem to be reasonably well aligned
with their counterparts in the former EU-15.

For the tourism sector, hypothesis 1 (“... no general, clear-cut digital di-
vide between companies from the ‘old’ and the new member states”) can
thus be confirmed. In such a context, the challenge to the EU (and its
member states) is to provide a framework that is conducive to the expan-
sion and modernization of ICT infrastructure in the tourism sector across
all member states, not just in the new ones. This would certainly help to
raise the standards of ICT and e-business usage throughout the Union.

2.4 Summary

In November 2003, the e-Business W@tch interviewed decision-makers
from more than 10,800 companies in the old and new EU member states
about the use of ICT and e-business in their firms. The results suggest that
the geographic digital divide in business may be smaller than expected,
and that it is definitely smaller than the one in households. Firms from
Slovenia and Estonia in particular, but also from the Czech Republic, were
found to have reached the highest levels of e-maturity among the new
members of the EU, apparently positioning themselves as the emerging “e-
leaders” among the new EU members.
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In reality, however, the picture is rather more complex. The situation is not
consistent across sectors, and location is in no way a reliable predictor for
a company’s e-business activity. As a rule of thumb, gaps are more pro-
nounced in the diffusion of more advanced e-business technologies and as
regards the integration of applications within companies. Basic connec-
tivity, such as Internet access, is in place at most companies in all member
states. Even broadband access is widely deployed. Estonia is neck and
neck with Germany, France and the UK when it comes to the share of
firms that report being connected to the Internet with a bandwidth of 2
Mbps or more. Companies from other countries (for example from Poland,
Hungary and Latvia) are trailing behind in this respect, but are not far short
of the level of lower-tech regions in the current member states.

Coming back to the research hypotheses stated in the methodology section
(see section 2.2), the findings are as follows (cf. figure 10):

e Hypothesis 1 (“... no general, clear-cut digital divide between
companies from the ‘old’ and the new member states”’) holds true
for some sectors, definitely for tourism, but not for all sectors. It
therefore needs to be modified,

e  Hypothesis 2 (“... relative e-maturity of firms from specific coun-
tries can vary by sector”) can be confirmed. The geographic loca-
tion of a company is in itself not a reliable predictor of its relative
e-maturity. Depending on the industry structure in a given country,
some sectors can be relatively more advanced than others.

Efforts to measure and assess e-business activity must therefore consider
both the industry and the location as important contexts. One important
factor is, for instance, whether a sector consists mainly of small firms, or
whether medium-sized and large companies also play an important role.
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Hypothesis 1: Hypothesis 2:
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vide between companies from the ‘old’  firms from specific coun-
Sector and the new member states” tries can vary by sector”

Generally confirmed:

Level of e-business in firms from

some new MS is similar to EU-5 level

(but still a digital divide for some of
Chemicals the new MS)

Generally rejected:

Digital divide between firms from

most of the new MS and the EU-5 av-

erage (and especially the Nordic coun- Relative “performance” of
Electronics tries) firms in different countries
varies by sector

Mostly confirmed:

Rejected:

Can partly be explained by industry
structures (SME dominance) in new
Retail member states

Confirmed:

No consistent pattern to enterprises’
Tourism e-business level by country

Fig. 10: Confirmation/rejection of initial research hypotheses

Indication of Policy Implications

Even if there is no consistent pattern across all countries or sectors, some
gaps are identifiable between the e-business performance of companies in
the majority of the new member states and the corresponding average in
the EU-15. There is, for instance, evidence of a persistent digital divide
with respect to online procurement activities and supply chain integration.
For example, only 19 percent of companies in Poland (in terms of their
share of employment) say they order at least some of their input goods
online, against 46 percent of companies from the current member states.
The ratio is similar for related activities and IT-supported supply chain in-
tegration.

Electronic sourcing and procurement will also be important e-business ap-
plications to help many firms stay competitive in an increasingly net-



Electronic Business in the European Union 73

worked economy. At the same time, some groundwork remains to be done
especially in some of the new EU member states, where the telecommuni-
cations market structure is still rather old-fashioned. Broadband services,
for example, are still quite expensive in some areas, a fact that constitutes a
barrier to the efficient use of e-business.

Raising awareness and triggering innovation in this field may be a poten-
tial issue for e-business policies in the new member states. Recent initia-
tives by the European Commission, notably in the context of the E-
Business Support Network!!, may support such policies, for instance by
pooling good practices across the EU (including e-business policy prac-
tice) or by developing e-business software solutions adapted to the needs
of SMEs.

1 Cf. www.e-bsn.org.
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3 The Impact of ICT on Social Cohesion:
Looking Beyond the Digital Divide

Tobias Hiising, Karsten Gareis and Werner B. Korte, empirica GmbH

The new member states of the EU face challenges in many different areas
as economic restructuring continues in the aftermath of the fall of the Ber-
lin Wall. The Information and Communications Technology Unit of the
IPTS!, which commissioned the research on which this chapter is based,
has identified three challenges that are of utmost importance to the success
of transformation in coming years. The first is to stabilize and foster eco-
nomic growth rates in order to add new jobs and narrow the gap in stan-
dards of living relative to the old member states. The second, a conse-
quence of the first, is to maintain and reinforce social cohesion and
cushion the disparities that will almost inevitably accompany high growth
rates. And the third is to ensure high-quality education to cope with demo-
graphic developments that threaten fiscal structures, social security sys-
tems and the existence of a highly qualified labor force, for example.

Of the three core challenges that the new member states will face in years
to come, this research focuses on the second challenge identified above. It
assesses the potential of information and communication technologies
(ICT) to help policy-makers in the new member states avert threats to so-
cial cohesion.

Social disparities with regard to levels of income and access to jobs, edu-
cation and basic infrastructures have been a permanent feature of economic
development in the European Union ever since the Treaties of Rome. Dis-
parities are present, for example, across different regions, social strata,
ethnic groups and genders. Whereas recent years have brought some de-
gree of convergence among EU countries at least at the national level, the
latest round of enlargement has brought social divides back to the top of
the European agenda. Not only do gaps still exist, however: They are in

! The Institute for Progressive Technological Studies (Seville), IPTS, DG JRC,
European Commission, commissioned research under contract number 22200-
2004-07 F1IED SEV DE that served as input to the present article. The authors
wish to express their special gratitude to Marc Bogdanowicz and René van
Bavel of the IPTS for their helpful comments on previous versions of this paper.
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many cases actually widening as a result of selective economic restructur-
ing, the increasing significance of the capacity of regions, companies, and
communities to innovate, and differences in their ability to add value in the
globally networked information economy.

Against this background, the discussion surrounding ICT tends to focus ei-
ther on technology’s potential to overcome and transcend existing social
divides, or on the development of yet another — this time digital — social
divide. Gainful employment, but also social participation and leisure ac-
tivities, are increasingly becoming forms of information-based interaction
that depend on one’s ability to access, process, and transfer information.
Thanks to the availability of broadband connections, work and other forms
of interaction that hinge on information processing can increasingly be car-
ried out “anytime, anywhere”, be it synchronously or asynchronously. The
threat posed by ICT, on the other hand, is seen as a logical result of the ob-
servation that both established social divides and newer digital divides
seem to follow similar patterns of exclusion. This implies a strong likeli-
hood that the two are reinforcing each other.

While there are strong arguments for both of these claims, there is a con-
spicuous lack of any serious attempts to establish evidence of correlations
between the old and new divides. This is all the more surprising given that
both EU and member-state policy continues to emphasize ICT’s potential
to contribute to social inclusion in areas such as adult education (e-
learning), civic participation (e-government) and public welfare (e-health).
E-services in these areas can generate direct and indirect benefits. Indirect
benefits emerge as the quality of service improves due to government-to-
government process optimization, back-office integration, and other activi-
ties that support coordination and delivery, for example. While such indi-
rect benefits are generally indisputable, the direct benefits of ICT to the in-
dividual depend on the existence of match between supply and demand.
Those on the downside of the social divide — those who are in one way or
another disadvantaged — are arguably those who would benefit most from
public services. However, they also appear to be the least likely to make
use of ICT and public services delivered via electronic channels.

From a policy viewpoint, it is of special interest to explore whether and
how ICT can realistically help bridge social divides and, if it can, what
must be done to support such developments. Micro-data from the IST pro-
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ject SIBIS? provides country-specific information on both ICT uptake and
various individual socioeconomic inclusion risks. This chapter analyzes
this information to find evidence of the extent to which subgroups within
the disadvantaged population make use of ICT and for what purposes.

Arguably, from a global perspective, ICT adoption is a matter of affluence.
Trend-setting countries such as the USA, Canada and the Nordic countries
also lead the world in terms of economic performance. The null hypothesis
is therefore that it is all just a matter of economic development. This con-
clusion would leave little scope for policy strategies to foster the informa-
tion society. To shed light on this debate, this chapter analyzes the rela-
tionship between GDP and ICT diffusion on a macro-level.

On an individual level, the basic assumption of the digital divide is that,
regardless of the use of computers, the Internet and other technologies
largely follow those dimensions of social structure that shape other indi-
vidual opportunities and social inclusion or exclusion. In a simple initial
model, ICT involvement can be expected to depend on an individual’s
supply of economic, social and cultural capital. Given the restrictions on
available data, this assertion is examined especially in terms of education
and income. Second, as ICT constitutes a set of relatively new and evolv-
ing technologies, cohort effects can be expected to take effect such that
cohorts at whose educationally formative ages ICT did not exist or was not
widespread will have fewer chances of involvement. Thirdly, ICT largely
focuses on office tools. It is therefore mostly used by people in gainful
employment in general and by white-collar employees in particular. The
socioeconomic determinants of ICT diffusion are examined in light of a
special emphasis on the correlation between skills, employability and edu-
cation.

The report is structured as follows: The first section defines social cohe-
sion, looks into the social and economic situation in the new member
states, and then identifies the core challenges in this regard. The second
section gives a brief overview of ICT adoption in general and then dis-
cusses the economic and social factors that determine individual and ag-
gregate ICT uptake. It compares the social factors of ICT uptake with ex-

2 SIBIS — Statistical Indicators Benchmarking the Information Society. See
http://www.sibis-eu.org. SIBIS carried out representative sample surveys in all
EU-15 countries, eight of the New Member States (Czech Republic, Estonia,
Hungary, Latvia, Lithuania, Poland, Slovakia and Slovenia), Bulgaria, Romania
and in Switzerland and the US. Sample sizes were about 1000 interviews in
most countries. For methodological details cf. the website.
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isting social divides. The third section explores how ICT can and does
bridge social divides, focusing on an analysis of the relationship between
employability and ICT skills. The fourth section includes country-specific
case studies that illustrate matching or mismatching social and digital di-
vides. A final section summarizes the findings and their policy implica-
tions.

3.1 Social Divides: The Challenge to Cohesion in the
New Member States

Bits and Pieces of a Definition

Social cohesion is rarely defined explicitly. As a sociological term, cohe-
sion refers to the degree of interconnectedness in social networks. In the
public domain and in the political arena, social cohesion connotes and is
sometimes used synonymously (or antonymously) with terms such as pov-
erty, living standards, quality of life, social and political participation, so-
cial inclusion, integration, social divides and social inequality. Definitions
often include aspects such as living standards and sufficient incomes, inte-
gration in the labor market, educational opportunities, social capital,
shared values and the “fabric of society”, health, housing conditions and
the absence of discrimination. Conceptually, there is no broad consensus
on a distinction between social cohesion and social inclusion.

Both terms, cohesion and inclusion, seem to involve the concept of partici-
pation and the capability (economic, social, physical, etc.) and opportunity
to do so. They imply a sense of dichotomy — being included or excluded,
being part of cohesive extended network or not — as does the term “di-
vide”, which has recently been used as a near-synonym for polarization.
Vranken et al. (no date) propose a conceptual typology that does not con-
tain social cohesion, but that emphasizes the dichotomous nature of the no-
tions of inclusion and exclusion:

From this angle, the concept of social inclusion or exclusion posits divi-
sions on the basis of social inequality. The continuum of social inequality
is split into those social elements that are in a state of inclusion and those
in a state of exclusion. Vranken et al. hence conceptualize social exclusion
in terms of polarization, discrimination, poverty and inaccessibility.
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Table 1: A typology in terms of hierarchy and fault lines

Hierarchy
Fault lines No Yes
No Social differentiation Social inequality
Yes Social fragmentation Social exclusion

Source: Vranken et al. (2001)

Social cohesion is a similar concept, sometimes even used as a synonym
for social inclusion. Jenson (2002) identifies four traits of the literature on
cohesion. First, social cohesion is seen as a process rather than a final
state. Second, “social cohesion involves a definition of who is ‘in’ and
who is not, to whom members of society owe solidarity and to whom they
do not”. While these two dimensions are identical with the dimensions of
the exclusion concept, this is not necessarily true of the third and fourth
characteristics. “Third, social cohesion is considered to require and be
based on shared values” (ibid.). This observation adds the relevance of so-
cial capital to the notion of cohesion. Jenson also includes a fourth trait
that is seldom found in the literature — institutions of political democracy
and conflict resolution and their legitimacy — in his definition of social co-
hesion.

The EU’s notion of social cohesion regularly emphasizes the geographical
dimension, i.e. the disparities in economic development between regions
and countries, as in the context of the Structural Funds. This implies an
aggregate approach at the level of regions or countries, as opposed to an
approach at the level of the individual.

On the other hand, the term social inclusion tends to be used to frame indi-
vidual life chances and circumstances in the European policy context. In
its 2001 report on social inclusion (CEC 2001), the European Commission
identifies ten risk factors: monetary poverty; unemployment and quality of
employment; education; the family situation; disability; health problems
and difficult living conditions; housing conditions and neighborhood dis-
advantages; immigration; ethnicity; and racism and discrimination. The
Laeken indicators (cf. Guio 2004, CEC 2003b) endorsed by the European
Council to measure social inclusion comprise indicators of the four dimen-
sions financial poverty, employment, health and education, but also add
and emphasize the importance of housing conditions. Finally, Eurostat
(2002) complements monetary indicators by using standard-of-living indi-
cators such as the enforced lack of household durables, the absence of ba-
sic housing facilities, problems with accommodation and the environment,
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lack of ability to afford basic essentials, and an inability to meet payment
schedules.

We will now look at both aspects: cohesion in its geographical dimension
(by comparing country-level indicators of societal characteristics with re-
gard to aggregate convergence or polarization) and cohesion among or in-
clusion of members of a society in terms of poverty and life chances.

Income Inequality and Poverty

The economic transition from the Communist regime triggered an eco-
nomic shock in many of the new member states. Poverty emerged as a ma-
jor issue in most countries during the late 1990s, although the Czech Re-
public and Slovenia stand out as examples of swift responsive intervention
(CEC 2003a: 176). The overall income level is well below the average for
the 15 old members of the EU (the “EU-15"). The gap is smallest in Cy-
prus and Slovenia. Poland and the Baltic States exhibit relatively low lev-
els of both per-capita GDP and of the at-risk-of-poverty thresholds, which
are related to the median income.

The at-risk-of-poverty rate ranges from 8 percent in the Czech Republic to
18 percent in Estonia. Social groups that need particular attention with re-
gard to poverty risks are older people in Cyprus, the unemployed in Malta
and the Baltic States, and the less well educated probably in many coun-
tries, although no specific at-risk-of-poverty data is available. The income
distribution is most even in Slovenia and the Czech Republic. The Baltic
States and Poland evidence the most severe income inequalities.
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Selected indicators of the income situation in the new member states

Table 2
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Fig. 1: Income distribution and income level in the new member states?

Employment, Unemployment and Poverty

Employment and unemployment rates* vary considerably across the new
member states (the “EU-10). The overall employment rate for EU-10 is
55.9 percent, compared to 64.3 percent in the old EU-15; unemployment is
very high, at 14.3 percent (EU-15: 8§ percent).

3 In this and the two following illustrations, movement from the bottom left to-
ward the top right constitutes what is commonly associated with an improve-
ment in social cohesion.

4 The employment rate — also called the employment-to-population ratio — is the

percentage of working-age people (aged 15 years and up) who have (full-time or
part-time) jobs. The commonly used definition is usually that of the Labor Force
Survey.
The unemployment rate is the share (percentage) of people in the labor force
who are unemployed. The labor force includes all workers and the unemployed.
However, in order to be considered unemployed, a person must satisfy several
conditions. In particular, they must be currently available and looking for work.
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Overall, Cyprus, the Czech Republic and Slovenia exhibit a satisfactory
situation, with low or moderate levels of unemployment and employment
rates at or well above the EU-15 level. While Malta and Hungary also have
comparatively moderate levels of unemployment, labor force participation
1s rather low in both countries. The Baltic States, and Poland and Slovakia
in particular, face severe labor market problems with particularly high lev-
els of unemployment. As regards the integration of older workers in the la-
bor market, Estonia and Cyprus above all have high participation rates.
Slovakia, Slovenia, Poland, Hungary and Malta need to improve the em-
ployment prospects of older workers considerably if they are to keep up
with demographic developments. Youth unemployment is a great concern
in all new member states. Across the ten countries it is twice as high as in
the old EU. Poland and Slovakia face a stiff challenge in trying to integrate
young people in the labor market.

Employment also appears to be one, if not the main, determinant of (ab-
sence of) poverty and social exclusion. A high proportion of unemployed
persons meet the poverty criteria’. Once again, significant differences exist
between the new member states: Poverty is highest among the unemployed
in Estonia and Malta, while Poland, with its high proportion of unem-
ployed people, also demonstrates below-average performance on this indi-
cator. On the other hand, the Czech Republic, Hungary, and in particular
Cyprus present encouraging profiles: low unemployment rates and low un-
employment poverty rates that are better than the average for the EU-10
and the EU-15.

> Unemployment poverty here represents the at-risk-of-poverty rate for unem-
ployed persons, i.e. the percentage of unemployed persons who live in house-
holds with an equivalized disposable income (after transfers) below 60% of the
median equivalized income of the country they live in (for a treatment of the
limitations of this approach, cf. Guio 2004: 6ff.).
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Selected indicators of the employment situation in the new member
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Other Challenges

Education imparts human and cultural capital and is the key to employabil-
ity and social participation. While no data is available on the poverty risks
faced by poorly educated and/or skilled persons, these factors are usually
empirically linked to worse chances for gainful employment and increased
exclusion risks. Although adult literacy is high (above 97 percent) in all
countries (except Malta, where the figure is 92 percent), disparities regard-
ing the educational achievements of the labor force population persist, as
do disparities in the prospective educational levels of the generations cur-
rently in school or higher education. In all countries, considerable shares of
the population have no secondary education. These range from 12.4 per-
cent in Cyprus to 34.2 percent in Hungary and 45 percent in Bulgaria
(CEC 2003a: 212).

Little data is available on the association between household poverty and
children’s educational performance (CEC 2003a: 213). It may, however,
be assumed that such relations exist, and that children from households
that are affected by poverty and unemployment deserve special attention.

Many other particular challenges exist and are well documented in the
Joint Inclusion Memoranda (JIM 2003). Rural/urban disparities need to be
tackled in many of the new member states. Some countries need to inte-
grate Roma minorities while other countries must focus on integrating
non-national and ethnic minorities. Some countries have an especially
strong need for improved housing conditions and affordable housing. So-
cial capital is an issue that we emphasized above. The need to integrate
people with special needs, the disabled and people with health problems in
the labor market and in society in general are identified as problems in the
Joint Inclusion Memoranda.

Conclusion

The core challenges with regard to social cohesion for the new member
states can be condensed into two concepts: income gaps and unemploy-
ment rates. Generally, economic growth is pursued in order to bring stan-
dards of living into line with those of the EU-15 countries. Estonia, Latvia,
Lithuania, Poland and Slovakia have large gaps to close, however. These
countries also have the most uneven income distribution and the highest
poverty rates.

At the same time, employment is desperately needed to fight poverty risks.
Virtually all countries face challenges. Only Cyprus, the Czech Republic



The Impact of ICT on Social Cohesion 87

and Slovenia are in a somewhat better position. Unemployment is rampant
in Poland and Slovakia. And unemployed persons face a very high poverty
risk especially in Malta and Estonia — a problem they share with many EU-
15 states.

3.2 Digital Divides: ICT Adoption in the New Member
States

The rationale for conducting research into the digital divide is based on the
assumption that the lack of access and potential for voluntary participation
can cause disadvantages compound them where they already exist. Digital
inclusion has to do with disparities in terms of citizens’ participation in the
information society. This participation may be conceptualized in the first
instance as ICT access, levels of usage and patterns of usage, the main fo-
cus being on the Internet as the most ubiquitous and relevant tool of com-
munication in the information society. Additional issues, such as the ra-
tionale for and sustainability of this participation, as well as related issues
concerning access barriers, may also be considered to constitute digital in-
clusion. Recently, the emphasis in digital divide research has to some de-
gree turned away from mere access figures to home in on disparities in
ICT skills and the benefits derived from ICT (e.g. de Haan 2003). Some
evidence has been found that, while access and usage (understood simplis-
tically in binary yes-no categories) are tending toward a greater balance
within and between countries, major gaps in skills and benefits still remain
(de Haan 2003, Hiising/Selhofer 2004).

Internet and computer uptake in the new member states® has not advanced
as far as in the EU-15. About 29 percent of the adult (15+) population use
computers and 21 percent use the Internet. But only 11 percent have Inter-
net access at home. Internet adoption remains below EU-15 levels in all
countries except Estonia. Hungary, Poland, Bulgaria and Romania in par-
ticular exhibit low usage and access rates.

The disparity between new and old member states is even greater when
one examines home access rather than usage in general. This is because
fewer users in the new member states have home access. Instead, they rely

¢ The following data refers to the SIBIS surveys carried out in eight of the new
member states (all except Cyprus and Malta) and in Bulgaria and Romania. Data
referred to here as the total for the Central and Eastern European countries
(CEE) covers these countries.
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on access elsewhere, especially at public Internet access points (PIAPs).
PIAPs turn out to be of special importance in the poorer countries: Estonia,
Latvia, Lithuania, Slovakia, Bulgaria and Romania. However, many of the
disadvantaged parts of society cannot be reached with PIAPs (see box 1
Who benefits from public Internet access points?) Estonia nevertheless has
the second-highest home access rate (27 percent), after Slovenia (34 per-
cent). As home access is relatively scarce, so is the relative share of broad-
band. Only in Estonia (7 percent) has broadband access started to become
more than a niche market for private households.

Table 4: Internet access and usage in Central and Eastern Europe (percentage fig-
ures for each country)

CZ EE HU LV LT PL SK SI BG RO CEE EU-15

Internet usage 33 52 18 28 30 20 24 37 21 13 213 464

Experienced users
(2 years or more) 16 35 12 20 15 14 11 31 12 9 13.4 29.8

Internet access at
home 19 27 11 7 10 13 9 34 9 4 114 44.1

Use of PIAPs 6 12 2 9 6 9 6 10 8 6.6 5.6
Broadband access <1 7 1 <l 1 <l <1 2 1 <l 04 7.5

\©

Source: SIBIS survey data, 2003, the authors’ calculations

ICT Adoption and GDP

Both national Internet access and usage rates can be expected to correlate
to a country’s economic performance. The more developed a country is in
economic terms, the more people can afford ICT and the more they rely on
these technologies in their daily business. Wealthier economies have ex-
perienced a shift from industrial goods production to a position as service
economies, relying on the creation and processing of information and on
knowledge workers who use ICT.

Empirically, however, this correlation is not so clear-cut, as the following
illustration shows. Access and usage rates are compared with GDP per
capita at purchasing power standards. A linear regression line’ is included

7 Unweighted, i.e. all countries have the same weighting. The regression line is
only a rather inexact visualization of the effect. As access and use rates have a
natural range of values between 0 and 100, an “S” curve would probably be
more appropriate.
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to assess the “performance” of Internet indicators against a GDP-induced
trend.
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Fig. 3a: Internet access rates, by GDP per capita, across the EU-25

While there is an association between both variables overall, closer analy-
sis reveals some important qualifications. Most strikingly, eleven Western
European countries have a comparable GDP per capita level at around the
EU-15 average but have Internet access rates varying between 30 percent
(France) and 74 percent (Netherlands). Of the new member states, Estonia
has a much higher penetration rate than Latvia, Lithuania, Poland and Slo-
vakia, all of which also have comparable GDP per capita. This clearly il-
lustrates that aggregate or macro-effects are not so pronounced.

As we will see later, however, an income/usage link does exist at the indi-
vidual level. The fact that there is no simple correlation between the two at
the macro-level reminds us that GDP per capita does not necessarily reflect
individual propensities toward technology involvement, such as employ-
ment opportunities and skills. There is a national residual that may hinge
on a whole bundle of factors. One of these factors is that redistributive ac-
cess for all policies may have an effect, favoring the poor, the old, women,
minorities, etc. The spread of English language skills appears to correlate
with access and usage, as does the labor force participation rate. Smaller
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countries — i.e. more “open” or interlocking ones in economic and cultural
terms — seem to be more advanced than larger ones. Cultural or mentality-
related affinities have also often been raised in the discussion of differ-
ences, although these factors are more often than not used tautologically
(as a last resort) to find explanations for unexplained residuals.
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Data: CEC (2004) and SIBIS survey data (2003)
Fig. 3b: Internet usage rates by GDP per capita across the EU-25

With the exception of home access to the Internet, which obviously im-
plies considerable expenses for equipment and access costs, Internet usage
(wherever) may not depend so heavily on a household’s revenues. This
contention is supported by the empirical picture above. Internet usage is
much more widespread than Internet home access in almost all new mem-
ber states. Interestingly, there appears to be a usage/access differential that
is virtually non-existent in the old member states. On this score, Estonia
reaches a usage level equivalent to those in Germany, Austria, Ireland and
Luxembourg. In Latvia, usage is four times the access level. In Lithuania,
Romania and Slovakia, the ratio is about three to one.

It can thus be observed not only that there is no clear association between
GDP per capita and ICT uptake, but also that different patterns exist in the
Western and Eastern EU member states regarding the mode of Internet ac-
cess. These differences permit a higher than predicted uptake in some of
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the poorer countries. This fact supports the view that there is genuine
scope for different national developmental paths, and that strategies for ac-
cess can make a real difference. It suggests that focused information soci-
ety policies can have an impact.

ICT Adoption and Individual Pofiles

While the section above focuses on a country-level perspective, let us now
turn to the micro-level correlation between ICT uptake and socioeconomic
circumstances. The implicit assumption is that ICT uptake is much more
significantly affected by individual patterns of education, labor status, in-
come and socioeconomic status than by institutional or national economic
conditions. Our work analyzes socioeconomic groups such as students,
older people and the unemployed across national borders.

The first and most obvious finding is that, in the new member states, the
Internet is currently very much a phenomenon for the younger generation
and students. The fact of being a student is today the most decisive statisti-
cal predictor in explaining Internet usage. Severe disadvantages with re-
gard to ICT usage can be observed for people with no tertiary education,
the unemployed and the inactive, for people on low incomes, people with
disabilities and older people. Farthest behind are those individuals with ba-
sic secondary education at best and those aged 65 and over. Less than 2
percent of either of these groups use the Internet.

With regard to age, the middle age cohorts already lag behind the younger
cohort. Internet access at home in general follows the same trends, with the
exception that the dominance of young people and students is not as sig-
nificant. Rather, people with tertiary education tend to have highest home
access rates.

The age effect between the young and middle-aged cohorts is not a statisti-
cal artifact caused by grouping age brackets together, as the following il-
lustration depicts. People in their late twenties are already well behind the
youngest cohorts in terms of Internet usage. The sharp decline in Internet
usage rates as early as around 30 is nevertheless in large part caused by
educational expansion. It appears that for cohorts aged 30 and older, higher
secondary education was the norm.
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Fig. 4: Internet usage in CEE countries, by age and educational attainment

The overall Internet uptake rate curve for the total population is very simi-
lar to the uptake rate in groups with higher secondary education. For the
younger cohorts, however, the total uptake curve is biased toward the stu-
dent and tertiary education categories. This reflects the increasing impor-
tance of tertiary education and the impact of higher educational participa-
tion in younger cohorts.
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Table 5: ICT adoption and usage in CEE countries (per category of population,
percentages of the respective groups)

Own
Internet Computer Internet Use of E-com- mobile
use use at home PIAPs merce use phone
Total CEE 21.3 28.7 114 6.6 2.1 43.7
Labor market participation
Employed 31 44 18 5 4 64
Unemployed 11 16 7 5 <1 39
Not employed (other) 16 20 7 8 1 27
Income
Three upper income quar-
tiles 25 33 13 8 2 49
Low income quartile 6 10 3 2 1 23
Educational attainment
Secondary and less (TEA
16) 1 3 1 <1 <1 15
Higher secondary (TEA
20) 15 23 9 3 1 48
Tertiary (TEA 21+) 42 54 25 7 6 63
Still studying 69 77 24 35 4 65
Age groups
Up to 24 52 59 18 26 2 62
25 to 49 23 34 14 5 3 55
50 to 64 11 17 9 1 2 32
65 and over 1 2 1 <l <l 12
1lIness/disability status
No illness/disability 26 34 13 8 2 51
Long-standing illness or
disability 7 12 5 2 1 22

Source: SIBIS survey data, 2003, the author's calculations. Weighted CEEC totals
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Box 1
Who benefits from public Internet access points in CEE countries?

As noted above, the gap between home access and Internet usage is much larger in
the new member states than in the old EU-15, one reason being that many people
who use the Internet cannot afford home access. So who are the PIAP users?

PIAP users are predominantly the younger age groups and students. Both these
groups contain more PIAP users than people with home access. The unemployed
and people with less education seldom use public access points. The core challenge
therefore remains the same. Since disadvantaged groups hardly have the skills to
use the Internet, they also do not know how to use the Internet in public places.
This argument is to some extent qualified by a comparison of national peculiarities,
however. Different countries and national social groups exhibit huge differences
regarding Internet usage in public places. While PIAPs seem to play no role in
Hungary in particular, PIAPs do assume a significant role in providing disadvan-
taged population groups with access to the Internet in many of the countries sur-
veyed. In Estonia, with its high usage level, the number of Internet users is twice as
high as the number of people who have home access. In Lithuania and Latvia, both
of which have a somewhat lower percentage, the ratio is as high as three to one. In
Slovenia, on the other hand, home access and usage are more or less evenly bal-
anced. In Estonia, public access peaks at 16 percent of the unemployed population.
In the Czech Republic, Romania, Lithuania and Poland too, however, a small but
significant proportion of the unemployed population also uses PIAPs.
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Fig. 5: PIAP usage and home Internet access, by socioeconomic groups in the new
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Fig. 6: PIAP usage, by socioeconomic groups in the new member states

ICT Skills and Individual Profiles

Access and usage in general are not beneficial per se. To gain economic
advantages from ICT, a minimum skill level is required. Simply knowing
how to use an Internet browser will not suffice. But which groups are
knowledgeable about the Internet? SIBIS has developed a composite indi-

cator that combines four types of skills at using the Internet into an overall
“digital literacy” score?.

A survey of the Internet skills distribution observed across social groups
uncovers an even sharper picture of the digital divide than when looking at
access and usage data alone (i.e. overall usage with whatever intensity and
skills). In most of the economies observed, the Internet skills base is still

8 The skills included are: communicating with others (by e-mail and other online
methods), obtaining (or downloading) and installing software on a computer,
questioning the source of information on the Internet, and searching for the re-
quired information using search engines. As defined here, "advanced skills"
means that the respondent needs to score more than 50% of the scale maximum.
In other words, they must feel very confident in at least two of these activities
and fairly confident in at least one. "Basic skills" means that a respondent is
fairly confident at least in one item. Non-users are assigned zero skills.
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found in schools and universities. Excluding current students, the remain-
ing population that is skilled in the use of the Internet tends to have a uni-
versity degree and be in paid work. The Internet skills of the less well edu-
cated labor force are almost negligible, and are hardly existent among
unemployed.

Table 6: Internet skills by activity status, level of education and age’

Not employed
Employed Unemployed (other)
Basic  Advanced Basic Advanced Basic Advanced
skills skills skills skills skills skills
Education
Secondary and less (TEA
16) 5 1 1 1 <1 <1
Higher secondary (TEA
20) 17 8 9 3 5 1
Tertiary (TEA 21+) 31 30 34 12 11 2
Still studying 30 44 - - 49 29
Age groups
Up to 24 30 23 25 10 44 26
251049 20 13 8 3 10 3
50 to 64 17 10 6 1 3 <1
65 and over ¥ ¥ * ¥ 1 <1

Source: SIBIS survey data, 2003, the authors’ calculations. Weighted CEE totals

A glance at the middle age group (25-49 year—olds) reveals an especially
sobering picture. ICT skills among these cohorts are inadequate. Astonish-
ingly low skill levels are found among unemployed and inactive people in
this age bracket. Yet only one third of people in paid employment have
even a rudimentary knowledge of the Internet knowledge. Only 13 percent
possess advanced skills.

9 This indicator is a composite score of various items of self-reported capabilities
concerning the use of the Internet. Percentages of the respective groups are not
cumulative i.e. people with advanced skills are not included in basic skills. To
identify the percentage of people with at least basic skills, both figures must be
added up. An asterisk (*) signifies an insufficient number of cases for relevant
statistical processing.
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The middle age groups are hence a source of major concern, in terms of
both access and their (lack of) ICT skills. The 25-49 year-old cohorts will
supply a major part of the labor force in CEE economies for decades to
come. They will be likely to face strong competition from younger age
groups unless their IT user skills are cultivated rapidly. It is fair to assume
that retrieving and processing information with ICT will become more and
more important, i.e. that more and more jobs will include these activities as
core routine or auxiliary tasks. The CEE economies cannot be expected to
rely solely on their youngest cohorts to supply such capabilities. Neither
will they be able to prosper in the years ahead without a labor force that
has sufficient ICT skills.

Also for mobile phones, the relationship between GDP per capita and
penetration is not very close. The gap between Poland and Estonia, which
have similar levels of GDP per capita, is huge. Both Slovenia and the
Czech Republic have much higher mobile phone access rates than Portu-
gal, Greece and even countries with higher GDP per capita (such as Ger-
many, France, Spain and even Denmark).

Mobile phone access is also somewhat more evenly distributed across the
population in terms of higher access rates among disadvantaged groups.
Socioeconomic and demographic variables (especially education and ac-
tive participation) correlate strongly to mobile phone use, although not as
strongly as Internet use. Especially the unemployed, low-income house-
holds and those with less formal education are more likely to own a mobile
telephone than to use the Internet. While a total of 44 percent of the popu-
lations surveyed own a mobile phone, penetration is nevertheless lowest
(12 percent) among over-65s, and is also low (15 percent) among those
with at best basic secondary education. The unemployed are not as far be-
hind on ownership of mobile phones as on Internet usage and access. Con-
versely, students are not as far ahead of the rest of society: Their mobile
phone adoption figure is equivalent to that of people in employment.

The much higher uptake of mobile telephony gives rise to the question
whether mobile phones offer social benefits to the same extent as the
Internet. Some mobile applications may undoubtedly support e-learning, e-
government, e-health and other mobile phone-based services to some de-
gree. Using mobile phones will not have the side-effect of teaching people
how to use computers and the Internet, however. If one takes the view that
many of the concerns about the digital divide are not about easing some
sort of social service delivery but about enabling people to attain the skills
they need in the computerized economy, then the beneficial effect of mo-
bile phone usage and “m-services” still remains to be verified.
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Box 2
Are mobile phone adoption rates such a different matter?

Mobile telephony has penetrated much larger parts of the population than com-
puters and the Internet. 44 percent of people in the countries observed own a mo-
bile phone. The Czech Republic and Slovenia (76 percent each in 2003) are actu-
ally ahead of the EU-15 level (69 percent in 2002). Mobile phones have not yet
achieved large market shares in Poland, Romania and Bulgaria.

Table 7: Mobile phone usage in CEE countries

EU-
CZz EE HU LV LT PL SK SI BG RO CEEC 15

Mobile
phoneusage 76 68 59 51 54 38 64 76 31 24 437 69.1

Text mes-
sageusage 67 54 43 45 45 30 56 50 23 13 338 403

Source: SIBIS survey data, 2003. Country-specific percentages, the authors' calculations
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Conclusion

As regards general ICT adoption indicators throughout the population, all
the new member states lag way behind the EU-15, with the exception of
Estonia and, following at some distance, the Czech Republic and Slovenia.
The digital divide between these countries is not solely attributable to their
economic performance.

The unemployed and the less educated are well behind the average for the
population as a whole concerning Internet and computer usage. Significant
differences exist between the indicators “using the Internet” and “home ac-
cess to the Internet” but do not correspond to patterns observed in the old
EU-15. PIAPs seem to play a significant inclusive role in Estonia and in
some other countries whose Internet usage is lower overall, such as Latvia
and Lithuania.

An age gap is observable: Internet usage rates show a sharp decline for age
cohorts upward of around 30 years. A breakdown of this decline by educa-
tional indicators again reveals the link between higher education and Inter-
net uptake. The significantly higher usage rates in the youngest cohort can
be seen mainly as a result of considerably higher rates of educational par-
ticipation. This fact in turn makes the current threat of digital exclusion for
middle-aged and older cohorts even more obvious. The middle age groups
are a source of major concern, in terms of both access and ICT skills.

3.3 Social Divides: Can ICT Help?

ICT may well create inequalities, as it is not usually invented primarily to
bridge social divides. Experience shows that technological progress tends
to benefit the technology savvy and the highly skilled. It is thus prone to
widen social gaps. As advanced users move ahead, non-users will most
probably not keep pace in terms of life opportunities and jobs. Having nei-
ther access nor the skills and motivation to use ICT will entail serious dis-
advantages — all the more so as being [T savvy becomes a matter of course
in the younger generations. Getting involved with ICT is therefore not just
a new way to help the socially disadvantaged put up with a disagreeable
situation. Ultimately, it is in fact a way to overcome insufficient economic
chances. ICT will not reverse societal structure and suddenly create jobs
for the unemployed and all the skills needed by the less well educated.
However, digital exclusion will almost inevitably bring about the risk of
decreasing social and economic chances for those excluded — and has al-
ready begun to do so.
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Two mechanisms by which ICT is having a beneficial impact can never-
theless be distinguished. On the one hand, ICT can be used to support peo-
ple and deliver services and subsidies. On the other hand, ICT has the po-
tential to empower people’s participation in the economic, social, political
and cultural realms. The first mechanism refers to benefits deriving from
the ability to draw on ICT-mediated interaction with government and pub-
lic services. The second is about benefits deriving from the ability to use
ICT, whether in a productive process, i.e. at work, or to participate in so-
cial, political and cultural life'°.

Sustainable support will probably be most valuable if it is used to foster
the skills increasingly required by the labor market. As in the case of glob-
alization, neither entire economies nor individual people have a truly vi-
able option for opting out of the information economy and its rules of
competition. This implies that policy should focus not only on delivering
public services electronically but also on empowering people to develop
the capability to participate in this economy. To put it bluntly: Participa-
tion in the (skilled) labor force is the key factor to help many people es-
cape the poverty risk. The corresponding skills requirements will include a
rising share of ICT skills in the years to come.

To answer the core question, “how can ICT bridge social divides?”, one
may revisit virtually the whole agenda of socioeconomic ICT research, be
it ICT economics, research into e-government and e-work, ICT in educa-
tion and life-long learning, e-inclusion or e-health. The following proposi-
tions constitute the hypothesis that underpins this paradigm:

a) ICT skills significantly enhance employability. Unemployment af-
fects low-skilled individuals to a large degree,

b)  ICT can significantly contribute to skills acquisition (both ICT and
non-ICT skills),

c¢)  ICT can significantly enhance access to and the outcome of educa-
tion and training,

d)  ICT can be used to give access to otherwise barred labor markets,

e) ICT can be used to enhance labor market information and thus re-
duce frictional unemployment,

10 Tndirect benefits stemming from improved quality of public services due to in-
ternal process optimization, back-office integration and other coordination and
delivery support activities are a third mechanism that is not taken into account
in this context.
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f) ICT can be used to improve people’s ability to draw on public ser-
vices,

g)  ICT has the potential to improve access to the health system and
thus improve preventive treatment and healthcare delivery,

h) ICT can be used to sustain social networks, build communities and
increase political participation.

While this paper does not have the aim to elaborate on all these proposi-
tions, we have tried to illustrate the relationship between employability and
ICT below. Furthermore, some anecdotal evidence about the ability to
draw on public services, on labor market information, e-health and social
networking structures is presented (see box 3 “What is ICT being used

for?”).

Internet Usage and Employability: Some Empirical Evidence
from CEE

In the CEE countries, people in gainfully employment are much more
likely to use ICT than are unemployed or inactive people. This observation
is confirmed across educational and age groups and genders, as the follow-
ing table indicates.

It is widely accepted that ICT skills significantly enhance employability.
On the other hand, many learn most of their ICT skills through learning-
by-doing processes at their workplace. Conversely, unemployment bars the
jobless from accessing a major source of skills acquisition that would in
turn help make them more employable. Employability and Internet usage
appear to have a circular relationship. The arbitrariness of the viewpoint
nevertheless already hints at a dilemma of causality here.

/y Employability \

ICT skills Employment

\ ICT experience 1

Fig. 8: ICT experience and employability — a virtuous/vicious cycle
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Drawing on the survey data, we have calculated the unemployment rates of
people with and without Internet skills. In none of the countries observed
does the unemployment rate for people with more than basic skills (i.e.
“advanced skills” in the sense defined above) exceed 4 percent. While the
overall unemployment rate is 18 percent for people with no Internet skills,
it drops to 8 percent for people with basic skills and to 3 percent for people
with advanced Internet skills. In Estonia, however, the most advanced in-
formation society among these countries, basic skills no longer seem to
suffice. They have become more common than in other countries and
hence have lost some of their competitive advantage in the labor market!!.

To test whether Internet skills can contribute to employability, we ana-
lyzed a logistic regression model (see annex). Unemployment risks are sta-
tistically predicted based on the factors age, education, gender and health
status.

Results show that the unemployment risk is significantly affected by all
these factors. All other things being equal, women are 34 percent more
likely to be unemployed than men. People with tertiary education run con-
siderably less risk of being unemployed: their risk decreases by 76 per-
cent'2. On the other hand, disabled people face a 68 percent higher risk of
unemployment.

1 Although the same is true of Poland, the data here is less reliable due to the
small number of observations of skilled Internet users.

12 In terms of odds ratios. If exp(b) = .244, then the decreased risk is (1 - .244) =
76%.
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ICT usage in CEE countries, by labor force status across educational, age

Table 9

and gender groups
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Source: SIBIS survey data 2003, the authors’ calculations (respondents aged 15-64, re-
weighted sample to fit official statistics unemployment totals)

Fig. 9: Unemployment rates, by Internet skills in CEE countries

While these are important findings, what is the effect of Internet usage? A
second model suggests, that while all other effects remain valid, using the
Internet adds considerably to the explanatory power of the model. Again,
other factors (age, education, gender and health status) being equal, the
simple fact of being an Internet user reduces the unemployment risk by 74
percent’®. Hence employability significantly improves with ICT skills —
and vice versa'. This finding strongly supports evidence for ICT’s poten-
tial to overcome exclusion.

13 As stated earlier, many people can only use the Internet because of their work.
However, another model that tests the effect of home access still finds a highly
significant effect (exp(b) =.399, alpha <.001). On the other hand, Internet usage
may be strongly correlated with other explanatory variables not observed in this
model. Notwithstanding, this admission does not change the empirical finding
of a strong statistical link between Internet usage and employability.

14 1t is, however, not possible to trace trajectories or the durability of social posi-
tions at the individual level. A further avenue for research would thus be to ana-
lyze social structures and social mobility longitudinally (either via the panel ap-
proach or through retrospective interviews), including all "traditional", well-
known factors and parameters, to add ICT information to these traditional vari-
ables, specifically including data about the use of ICT (which ICT, what skills
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Box 3
What is ICT being used for in the CEE countries?

Some observers express the concern that ICT access alone is not enough to help
disadvantaged groups experience social or economic benefits. The worry some-
times prevails that “unproductive” uses of ICT, like video gaming, dubious chat
forums, pornography, spending money on useless mobile phone ring tones or
owning equipment merely as a status symbol (for all of which cases there is no
reason to believe that they would apply more to underprivileged users than to the
better off) should not be encouraged by pro-access policies.

As a rough indicator of what it means to be disadvantaged, we have selected be-
ing unemployed (as opposed to being employed or self-employed). Among the
activities less frequently performed by unemployed users are e-commerce (in-
cluding information about products) and e-banking. This may easily be explained
by the argument that they have little money to spend and, in many cases, proba-
bly have no bank account. Consequently, 46 percent of unemployed persons do
not consider themselves well-informed in their capacity as consumers, against 63
percent of employed persons.

Conspicuously, e-mail is also used less by unemployed Internet users. This may
support the interesting recent finding that the Internet is seldom embraced as a
communication tool by novice low-income users (Jackson et al. 2004), simply
because they do not have a sufficiently large social network that also uses the
Internet. As regards Internet benefits, unemployed Internet users nevertheless see
the same social benefits. Although fewer than average say it enhances contacts
with friends, as many feel that the Internet enhances their social participation.

Unemployed Internet users use e-government as much as others do and do a little
less health research online. 37 percent of unemployed Internet users use it as a
job search tool.

level and what ICT use, etc.), and then to analyze the effects ICT may or may
not have on individual social and economic transition processes.
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Internet activities of users, by labor force status (percentages based

Table 10

on all Internet users in the respective groups, weighted as CEE totals)
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Table 11: Users’ perceived Internet benefits, by labor force status (percentages
based on all Internet users in the respective groups, weighted as CEE totals)

Would be less well
informed as a con- Would feel socially Would have less
sumer without excluded without contact with
Internet Internet friends
Employed 63 35 58
Unemployed 46 34 46
Not employed (other) 50 34 61

Source: SIBIS survey data 2003, the authors’ calculations
Conclusion

It can be argued that a circular relationship exists between labor force par-
ticipation and the attainment of IT skills. For the time being, Internet skills
are a major factor in reducing individual unemployment risks. This may be
due to a current relative scarcity of IT skills. As long as this scarcity pre-
vails, IT skills will be a significant competitive advantage in the labor
market. Even if this competitive advantage is eroded as skills become
more widespread in future, however, IT skills will still probably be a nec-
essary basic condition of employability in many jobs.

3.4 National Social and Digital Divides: Match or
Mismatch?

One research question asked at the beginning was to find out whether there
are any cases of mismatches between social and digital divides. To exam-
ine the evidence for any such finding beyond the relationship between
GDP and uptake, which we explored earlier, cases of social disparities in
four countries have been investigated and correlated to ICT usage among
the respective at-risk groups. This section outlines the economic and social
problems of these four countries, building largely on the Joint Memoranda
on Social Inclusion (JIM 2003). A case for challenges to social cohesion is
made for these countries and mapped onto their respective national devel-
opments in relation to ICT and the digital divide.
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Insights from Estonia: Unemployment and ICT Usage

Estonia, though still one of the poorest member states of the enlarged EU,
but has experienced rapid growth since 1995. The average GDP growth
rate in the period 1995-2002 was 5 percent per annum, peaking in 2001
and 2002 (at 6.5 and 6 percent respectively). GDP per capita in Estonia in-
creased in the period 1995-2002 from 32 to 42 percent of the EU average
and is expected to reach 50 percent of the EU average by 2010. Estonia is
experiencing large inflows of FDI, mostly of Swedish and Finnish origin.

The Joint Inclusion Report (JIM 2003) emphasizes that, besides a persis-
tently stable macroeconomic environment, continued foreign investment
inflows will largely depend on Estonia’s capacity to further develop a la-
bor force with sufficient skills.

Unemployment increased sharply in the first half of the 1990s — from 1.5
percent in 1991 to 9.7 percent in 1995 — mainly due to workforce reduc-
tions in the course of economic and labor market restructuring. Unem-
ployment stood at 10.3 percent in (the second quarter of) 2002. Although
some sectors are performing relatively well, new jobs are still not being
created nor unemployment cut to any significant degree. This is mainly
because of structural unemployment: In spite of high unemployment, Es-
tonia still suffers a lack of qualified labor. The education, skills and work
experience acquired years ago are no longer competitive and do not meet
the rapidly changing needs of the economy and the labor market. Long-
term unemployment is running high, affecting some 6 percent of the labor
force.

The JIM (2003) identifies the following risk groups

e Young people (the youth unemployment rate was 17.6 percent in
2002), who find it difficult to enter a labor market where high skills
are demanded that can often only be gained from work experience and
access to in-company training opportunities,

e The long-term unemployed (particularly in the 45+ age group and with
a low level of education or obsolete qualifications), who accounted for
53 percent of the jobless total in 2002,

e People with disabilities and long-term health problems, whose em-
ployment rate is 25 percent, compared to 61 percent of the non-
disabled population of working age,

e Non-Estonians, owing to the lack of Estonian language skills and their
concentration in areas with high unemployment: In 2002, unemploy-
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ment stood at 7.9 percent of Estonians and 14.9 percent of non-
Estonians.

Since unemployment poses one of the major threats to social cohesion in
Estonia, we sought to analyze how unemployed Estonians (as opposed to
average users) use ICT, and to find out whether or not the social divide
caused by unemployment mirrors a digital divide.

Unemployed persons in Estonia use ICT to a large extent compared to
their peers in other countries. In fact, e-inclusion among the unemployed is
much better than in the other CEE countries and equal to the average in
EU-15. Almost half of the unemployed are computer users and almost one
in four has access at home. Estonia obviously manages better to integrate
the unemployed in the information society. PIAPs seem to play some inte-
grative role here, as almost two in five unemployed Internet users rely on
PIAPs at least as a secondary means of access.

In Estonia, exclusion from the labor market does not entail exclusion from
the information society to the same degree. Even allowing for the fact that
youth unemployment is high (17 percent), this level of jobless participation
cannot only stem from the fact that younger generations of unemployed are
keen Internet users's. On the other hand, it also indicates that basic e-skills
do not seem to be a bottleneck in the Estonian labor market and hence do
not suffice as door-opener, as has also been shown above.

One must nevertheless bear in mind that the unemployed population is a
fairly heterogeneous group. Many young people may experience unem-
ployment as a transient episode, whereas it has proved a more lasting con-
dition for many who are perhaps less well versed in ICT.

15 Breakdowns of the sample data by employment status, age and country can only
give tentative answers because, despite national N=~1000, the number of obser-
vations soon becomes very low and statistical margins of uncertainty increase.
Even so, although usage diminishes with age in Estonia too, more older unem-
ployed persons here still tend to be Internet users.
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Table 12: Unemployment and ICT usage in Estonia (percentage of users per
group, CEE and EU-15 data weighted according to national population shares)

Internet Computer Internet Use of Mobile E-government

usage usage athome PIAPs phone usage
Estonia
Total
percentage 52 55 27 12 68 29
Unemployed 43 46 23 16 66 17
Ratio
(unemployed/
total) 83% 85% 86% 138%  97%  59%
CEE
Total
percentage  21.3 28.7 114 6.6 43.7 53
Unemployed 11.1 16.0 7.1 5.1 38.8 3.1
Ratio
(unemployed/
total) 52% 56% 62% 77% 89%  58%
EU-15
Total
percentage  46.4 533 44.1 5.6 69.1 18.7
Unemployed 37.9 46.3 41.0 6.4 69.4 19.9
Ratio
(unemployed/
total) 82% 87% 93% 114%  100% 106%

Source: SIBIS survey data 2003, the authors’ calculations

Let us return to the initial question: Is there a mismatch between the social
and digital divides? While the unemployed are of special concern in the
context of social cohesion in Estonia, which has high unemployment rates
and the highest degree of unemployment poverty, the country does not ap-
pear to have a digital divide that is specifically linked to unemployment.

Insights from Poland: Unemployment and ICT Usage

Compared to the enlarged EU, Poland is still a rather poor country in terms
of GDP per capita. Also, Poland faces serious regional polarization as re-
gards economic performance. Furthermore, the economic recovery of the
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1990s has recently dwindled, with only low growth rates in 2001 and
2002.

Economic restructuring has hit agriculture and old industries hard. Both
have shed significant volumes of labor. Since 1998, the Polish economy
has been losing jobs continually. Total employment in 2002 was 10.2 per-
cent lower than in 1998. In 2002, the unemployment rate reached 19.9 per-
cent (20.9 percent for women and 19.1 percent for men).

Employment rates fell strongly, to 51.5 percent, in 2002. The figure is es-
pecially low among younger cohorts, more of whom (sometimes as a con-
sequence of poor employment prospects) are now attending higher educa-
tion than in previous generations in order to attain higher educational
achievements.

The main challenges in Poland (cf. also JIM 2003) are:

e High youth unemployment: The youth unemployment rate (15-24)
was 41.7 percent in 2002. Rising unemployment among school-
leavers is of particular concern,

e  Higher unemployment among the less well educated. Unemployed
persons who have only basic vocational and lower education levels
accounted for 60.9 percent of the total number of unemployed claim-
ants registered with labor offices in 2002. The unemployment rate for
this group was 24.8 percent,

e High and increasing long-term unemployment, which reached 10.9
percent in 2002. The long-term rate is higher for women (12.3 per-
cent) than for men (9.7 percent). Long-term unemployment accounted
for 54.4 percent of total unemployment,

e A low activity rate overall.

Poland’s unemployed use the Internet much less than the national average.
Unlike Estonia, Poland is less successful at getting large swathes of its un-
employed to participate in the information society. Furthermore (subject to
the necessary caveats because of the limited number of observations),
those unemployed people who do use ICT in Poland tend to come from the
15-24 year cohort. Older unemployed people and even those in the middle
age groups are excluded from ICT usage to a much greater extent than in
Estonia.

It can thus be concluded Poland has a close match between the social and
digital divides with regard to labor market participation.
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Table 13: Unemployment and ICT usage in Poland'® (percentage of users per
group, CEE and EU-15 data weighted according to national population shares)

Internet Computer Internet Use of Mobile E-government

usage  usage at home PIAPs phone usage
Poland
Total
percentage 20 26 13 6 38 4
Unemployed 11 15 8 6 30
Ratio
(unemployed/
total) 57% 58% 59% 102% 79% 75%
CEE
Total
percentage 21.3 28.7 11.4 6.6 43.7 53
Unemployed 11.1 16.0 7.1 5.1 38.8 3.1
Ratio
(unemployed/
total) 52% 56% 62% 77%  89% 58%
EU-15
Total
percentage 46.4 533 44.1 5.6 69.1 18.7
Unemployed 37.9 46.3 41.0 6.4 69.4 19.9
Ratio
(unemployed/
total) 82% 87% 93% 114% 100%  106%

Source: SIBIS survey data 2003, the authors’ calculations

16 Since ICT adoption has advanced to very different degrees in Poland and Esto-
nia, it is difficult to judge whether the divide in one country is bigger than the
one in the other. Assessing whether one gap or divide is smaller or larger than
another, or whether it is closing or widening, is a delicate topic and it is often
(mis)used in political argument (as described by Martin 2003). There is, how-
ever, no universally accepted, more or less objective measure by which to
judge. In the absence of good time series data that permit an assessment of the
time lag between two societies or strata (Sicherl 2003), any such evaluation
must be taken with a pinch of salt. Both absolute percentage gaps and adoption
ratios, as well as differences between ratios or odds ratios, depend on the overall
adoption rate if one assumes "S" curve developments within different social
groups (cf. Hiising/Selhofer 2004, Martin 2003).
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Insights from Hungary: Education and ICT Usage

Hungary has experienced steady economic growth since the second half of
the 1990s. In the early 1990s, employment fell dramatically and unem-
ployment increased sharply. In 2002, the employment rate was 56.6 per-
cent — one of the lowest rates in the EU. Agriculture (6.2 percent) and in-
dustry (34.1 percent) have seen their share of employment erode. 59.7
percent of employed people today work in the service sector (compared to
68.8 percent in the EU-15). Increasing regional differences in unemploy-
ment, employment and sectoral activity can be observed. The low em-
ployment rate and high inactivity rate, as well as a mismatch of qualifica-
tions and skills in the labor force, are causing concern in certain regions.

Unemployment is slowly decreasing and stands today at the low level of
5.8 percent. Long-term unemployment stands at 2.4 percent. Youth unem-
ployment too is among the lowest in the EU, at 11.9 percent. The youth ac-
tivity rate is also deemed too low, however. As in several CEE countries,
low employment levels among the younger cohorts are linked to higher
educational participation.

The main challenges in Hungary (cf. also JIM 2003) are:

e The high inactivity rate/low employment rate,

e Regional disparities (the regions of Northern Hungary and the
Northern Great Plain),

e Reforming the educational system to meet the needs of the labor
market,

e  Establishing equal opportunities for disadvantaged children in the
educational system and reducing socioeconomic dependency on
educational achievements,

e Integrating the Roma population in employment and education,
Integrating the disabled and people with health problems in the la-
bor market.

As social stratification appears to be a major concern with regard to educa-
tional outcomes and integration, we sought to analyze the social determi-
nation of and, especially, the educational impact on ICT usage in Hungary,
and to identify the key factors that hinder ICT uptake.
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Table 14: ICT usage in Hungary (percentage of users per group)

Internet Computer Internet Use of Mobile  E-government

usage usage athome PIAPs phone usage

Unemployed 12 19 8 <1 60 <1
Low income 4 4 1 <1 33 1
Low education 3 7 4 <1 34 <1
Age 65+ <1 <1 <1 <1 19 <1
Ilness /

disability 3 9 4 <1 31 <1
Total 18 28 11 2 59 4

Source: SIBIS survey data 2003, the authors’ calculations

Hungary has a low level of ICT uptake overall. Such an early stage of de-
velopment is usually dominated by early adopters who come from well
educated and economically better off backgrounds. This is also the case in
Hungary. Internet usage/access and computer usage are very low in all the
disadvantaged groups observed here, though this statement is qualified to
some extent by the uptake among the unemployed. Educational factors
hinder the uptake of Internet and computers. While differences are sharp in
this regard, they are also significant for mobile phones. Only 34 percent of
people with at best secondary education own a mobile phone, compared
with a national average of 59 percent.

It has been observed that the less well educated are excluded from the in-
formation society in many countries. How is the Hungarian situation to be
assessed against this background? Is the Hungarian situation an exception?
Or does it follow a generally observable pattern? To compare the influence
of education, we compared the relative uptake in the four educational
groups with the national average uptake. The number of students in Hun-
gary who use the Internet is 4.4 times the Hungarian average. That is the
highest figure in the EU-25, while people with at best secondary schooling
are only 0.19 times as likely to use the Internet. 2.7 times as many people
with a university education use the Internet — again the highest value ob-
served. Altogether, Hungary has the fourth-highest variation coefficient,
meaning that education is a greater determinant of Internet usage only in
Romania, Poland and Lithuania.
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Table 15: The educational variation in Internet uptake (Internet users per educa-
tional group as a percentage of the national average; total Internet usage: percent-
age of users per country)

CzZ EE HU LV LT PL SK SI BG RO BE DK

Secondary and
less(TEA16) 19 25 19 14 7 1 15 4 3 0 21 44

Higher secon-

dary (TEA20) 81 78 77 67 46 53 81 85 83 50 89 93
Tertiary

(TEA 21+) 187 129 272 130 129 217 192 145 216 197 134 111
Still studying 239 182 440 260 271 342 233 225 345 415 184 131

Total Internet
usage 34% 52% 18% 28% 30% 20% 25% 38% 21% 13% 45% 69%

Variation
coefficient 66 56 8 78 89 88 67 71 81 97 56 34

DE EL ES FR IE IT LU NL AT PT FI SE UK

Secondary and
less(TEA16) 61 18 29 20 42 22 21 36 59 10 22 39 63

Higher secon-

dary (TEA20) 97 80 93 86 76 119 97 95 96 104 95 97 108
Tertiary

(TEA21+) 128 153 130 154 132 145 134 119 126 212 115 108 132
Still studying 165 216 227 209 165 207 175 147 172 271 145 142 151

Total Internet
usage 53% 24% 35% 36% 52% 37% 52% 64% 54% 28% 63% 66% 61%

Variation
coefficient 34 64 60 61 46 54 53 41 36 67 48 38 29

Source: SIBIS survey data 2003, the authors’ calculations

The educational divide in Hungary thus does tend to be mirrored in ICT
uptake. There is a significant and very considerable educational/digital di-
vide. Referring back to our initial question, this country definitely evi-
dences no “mismatch” between social exclusion and digital exclusion with
regard to education.

Insights from Slovenia: The Aged Population and ICT Usage
Slovenia has the second highest GDP per capita and the most even income

distribution of all ten new member states. Unemployment is the third low-
est, at 6.5 percent. Slovenia is rapidly catching up in terms of economic
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development, with growth levels of between 2.9 and 5.2 percent in recent
years. The at-risk-of-poverty level is below the EU-10 and EU-15 level
overall, though it is higher for older people (65+) and the unemployed. The
employment rate is almost on a par with that of the EU-15. Only old-age
employment is significantly lower.

Agricultural and industrial activities are decreasing as a share of overall
economic activity. The manufacturing sector has completed a positive re-
structuring process, adding more value through capital-intensive, innova-
tive and export-oriented activities (in chemicals, metals, engineering in-
dustries and the production of electrical and optical equipment). At the
same time, the proportion of labor-intensive activities (in the textile indus-
try and footwear manufacturing) has dropped.

A slight gender gap is in evidence on the unemployment front. The annual
unemployment rate is higher for women (6.4 percent) than for men (5.7
percent). The youth employment rate was 30.6 percent in 2002, lower than
in the EU-15 (40.6 percent). This rate was particularly low for young
women as a result of higher enrolment in secondary schools and universi-
ties, but also due to higher unemployment among young women. At 24.5
percent, the employment rate for older persons (55-64) remains very low
compared to the EU-15 average of 40.1 percent. People with a low educa-
tional level are particularly hard hit by unemployment. Among the regis-
tered unemployed, around 27 percent have no basic vocational training. Of
these, 3 percent have no secondary education and 24 percent have no ele-
mentary education. This also results in a high level of long-term unem-
ployment. Unemployment and very low activity rates are a particular cause
of concern among the Roma population.

The main challenges in Slovenia (cf. also JIM 2003) are:

e  Employment chances for the older population,

e  Labor participation among women,

e Labor participation for people with little schooling and no voca-
tional training,.

The research question thrown up by the Slovenian situation is this: Is the
age/employment divide in Slovenia mirrored in a below-average ICT affin-
ity among older Slovenians compared to the other countries?

Older people use the Internet much less than the national average. Al-
though 26 percent of those aged 50-64 and 7 percent of those aged 65 and
over have Internet access at home, less people (15 percent and 3 percent
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respectively) actually use it in either group. 28 percent of the 65+ age
group own a mobile phone, as do 64 percent of the 50-64 age group.

Comparing these findings with the situation in other European countries
nevertheless reveals that the influence of age on ICT uptake is not unusu-
ally pronounced in Slovenia. As regards the low Internet uptake among the
oldest age group, Slovenia is no exception at all. Although there are good
examples of comparatively smaller age divides (such as in Austria, the UK
and Denmark), most other countries face the same challenges as Slovenia.
Belgium, Greece, Spain, Portugal, France and Finland in the EU-15 and
Estonia, Hungary, Lithuania and Poland among the newcomers do not
even reach average Internet usage of 10 percent in this age group.

Table 16: ICT uptake in Slovenia, by age groups (percentage of users per age
group)

Computer Internet at
Age group Internet usage usage home Mobile phone
Up to 24 77 86 54 99
25t049 46 62 41 90
50 to 64 15 27 26 64
65 and over 3 5 7 28
Total 37 49 34 76

Source: SIBIS survey data 2003, the authors’ calculations
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The age variation in Internet uptake (Internet users per age group as a

percent of the national average; total Internet usage: percentage of users per coun-

try)

Table 17
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Overall, the influence of age is weaker in the Czech Republic and Estonia,
which are nevertheless comparable regarding the overall ICT uptake.
However, a stronger influence is visible in Hungary, Lithuania and Poland,
as well as in Bulgaria and Romania. Spain is the most similar country to
Slovenia, with almost the same uptake rates by age group and in total.
France and Italy, which are also comparable in terms of total Internet up-
take, exhibit a slightly smaller age influence.

Evidently, the age divide in Slovenia is clearly reflected in lower ICT up-
take. To summarize, however, Slovenia is no exception from the all-
European rule in this regard.

3.5 Conclusions

All new member states (except Estonia) lag behind the EU-15 with regard
to ICT adoption in the population at large. While digital divides appear to
follow those dimensions of social structure that are associated with social
inclusion or exclusion more or less everywhere, the size and shape of the
digital divide varies considerably between countries. This reminds us that
there is scope for policy to respond to digital divide challenges. And this
fact alone supports the case for targeted national strategies.

After having analyzed the digital divides in the CEE countries, two major
issues appear to be of concern to policy-makers: first, the correlation be-
tween IT skills, education and employability; and second, the unusual di-
vide between the youngest generations and the next-oldest core workforce
age groups.

Analysis bluntly shows that Internet experience and IT savvy have a very
strong role to play in employability. At the same time, the unemployed and
the less educated are way behind the national average in their Internet
skills and the use of computers. Given the fact that gainful employment is
one if not the major agent in acquiring ICT skills, and given the low level
of ICT skills identified for the unemployed, the situation resembles a vi-
cious cycle for those outside the production process and a virtuous cycle
for those within. It has been shown that, today, people in the CEE coun-
tries who have Internet skills run virtually no risk of unemployment. In
times of rampant unemployment in some of the countries, the unemploy-
ment rate for people with advanced Internet skills — i.e. people who use e-
mail and search engines, download files and exhibit some other (by no
means “geeky”) skills — nowhere exceeds four percent. Further, analysis
reveals that Internet usage has a surprisingly high and statistically signifi-
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cant effect on the risk of unemployment: Even after controlling for educa-
tion, age, gender and health status, the likelihood of becoming unemployed
is still three fourths lower for those who use the Internet.

Both IT savvy and employment are closely associated with education.
Controlling for other variables, education is a very decisive predictor of
Internet usage. There is a clear bias toward those with tertiary education
compared to people who have less schooling. The main influence of edu-
cation, however, still relates to those who are currently studying. The in-
formation society in the new member states — to a much larger extent than
in the Western member states — so far remains a student and youth phe-
nomenon.

The ICT skill base in the new member states is made up almost exclusively
of the younger generation. Even among otherwise disadvantaged young-
sters, IT skills are as widespread as among otherwise better-off older gen-
erations. This is not to say that the digital divide does not affect younger
age groups. As these cohorts enter the labor market, special attention must
be paid to those younger people who are still digitally excluded. They will
face much harsher competition than the IT savvy majority of their age
group, who will have better employment prospects.

At present, however, the middle age group of 25-49 year olds should be a
special cause of concern. Considering that these cohorts will continue to
constitute the core workforce for the decades to come, ICT skills are in
very short supply. Exceptionally low skill levels are found among unem-
ployed and inactive people in this age bracket. But the same is true of peo-
ple in paid employment, only 13 percent of whom are in possession of ad-
vanced skills.

Younger cohorts have much greater ICT skills. This will affect productiv-
ity and competitiveness on the labor market, while the skills of the older
and even the middle-aged generations are at risk of being devalued. In the
medium to long term, this may entail changes to the social structure in the
CEE countries. Occupational positions held by middle-aged cohorts are
likely to be replaced earlier by subsequent generations. While this may
bring about social advancement for some (otherwise disadvantaged) young
people, it may also create the risk of a new generational divide, as well as
the risk of shortages in the appropriately skilled labor force in the near fu-
ture.
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Annex: Logistic Regression Analysis of Unemployment

We used the data of all ten countries and examined only the 15-64 age
groups and those in (self-) employment or unemployment, thus excluding
people in education and other inactive persons. To analyze the impact of
different demographic and socioeconomic variables on the risk of being
unemployed, we used binary logistic regression. The dependent variable is
dichotomous (subjects are either unemployed or employed). The inde-
pendent variables are coded at the categorical level. Interpretation is based
on the effect coefficient exp(b), which is the effect of the independent
variable on the odds ratio of being unemployed.

Table: Logistic regression of unemployment

Model 1 Model 2

Exp(B) Std.Dev. Sig. Exp(B) Std.Dev. Sig.
Gender: female 1.341 .066 .000 1.315 .068 .000
Education:
Reference: Secondary and less .000 .000
Higher secondary 422 .089 .000 507 .091 .000
Tertiary 244 113 .000 413 118 .000
Age: Reference: up to 24 .000 .000
25-49 427 .094 .000 370 .098 .000
50-64 377 116 .000 305 .120 .000
Presence of long standing illness
or disability 1.676 .094 .000 1.643 .095 .000
Internet usage 259 .098 .000
Constant term 1.084 116 487 1.368 .120 .009
-2 log likelihood 5740.3 5507.0
Cox & Snell R? .050 .087
Nagelkerke R? .077 135
Number of observations 5809 5809

Source: SIBIS survey data, 2003, unweighted data, the authors’ calculations

Calculations are made using the binary logistic regression procedure in
SPSS.



4 The Role of European Governments in the
Digital Economy

Arnoud De Meyer, INSEAD

What is the role of government in the digital economy? It is not our inten-
tion to go into an in-depth ideological debate on whether governments
should intervene in the business sector. We will try to adopt a pragmatic
approach and explore what already happens in practice. It is up to the
reader to make a judgment to what extent the governments should be in-
volved in the ICT sector. There is enough indication that, due to network
externality effects, governments need to take on an active role in stimulat-
ing an e-environment to jump-start the move toward a higher level of e-
readiness.

In this chapter, we will argue that the government can play an important
role in at least four areas: stimulating the enhancement of the infrastructure
that enables e-Europe; investing in improved services (e-government);
stimulating an e-friendly business environment; and creating an all-
inclusive information society. For each of these areas we will provide in-
sights into how the government can play an effective role'.

4.1 Stimulating the Infrastructure that Enables a
Vigorous e-World

An effective e-Europe needs to have a basic infrastructure in place in order
to reach out to its citizens or to provide a robust network over which busi-
ness can operate. Waiting for the private sector to build this infrastructure
all alone will not work, or will suffer from serious delays because of the
network externalities that create a serious hurdle for any private firm want-
ing to start with investments in the ICT infrastructure.

An important focal point of the successful IT policies in Sweden, Denmark
and Belgium, for example, has been the establishment of dense broadband

I This chapter is partially based on De Meyer, A. and Loh, C., (2004), Impact of
ICT on government innovation policy: an international comparison, Interna-
tional Journal of Internet and Entreprise Management, vol 2, no 1.
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telecommunications networks linking the entire country. The principle is
that the government is responsible for ensuring that this infrastructure is
available throughout the country, while broadband expansion should be
left primarily to market players.

This basic infrastructure also needs to be accessible at reasonable rates.
The study reported in this book shows clearly that a country’s e-readiness
is to a large extent determined by the combination of broadband penetra-
tion (DSL and other forms of broadband) and low access costs.

A good infrastructure needs more than the hard component, however:
There is also a soft side to it. This soft side involves stimulating creative
research and development in the field of ICT. It also requires the construc-
tion of networks between research institutes, universities, and industry
players, where each supports the others in the technological innovation
process, as well as the creation of an information and communications in-
frastructure. As Valtonen? puts it, the ability to transfer new and existing
knowledge to the right place at the right time in order to transform it into a
marketable product or service is one of the key issues for the business
world in today’s technology-savvy and knowledge-intensive environment.
Networks play a very important role in enabling this transfer.

Research and the presence of technological networks between the business
community, universities, and research and information centers can facili-
tate the technological innovation process by building on the strengths of
each and creating synergies. From the examples provided by what coun-
tries like Finland and Ireland do, networks operate mainly on two levels:
(a) a more micro level, where collaboration may be in specific sectors or
industries; and (b) a more macro level, where complementary resources
are pooled for a designated area.

An example of the second form of collaboration are the Finnish centers of
expertise. These centers of expertise pooled complementary research re-
sources in designated areas and became catalysts in the innovation process.
Launched by the Finnish Ministry of the Interior in 1994, the objective of
Finland’s centers of expertise program was to improve the conditions that
enable the location and development of internationally competitive,
knowledge-intensive business enterprises. Instead of supporting weak ar-

2 Valtonen, M. (1999), The Role of the Regional Centres of Expertise in Business
Networks, editors: Gerd Schienstock and Osmo Kuusi, Transformation Towards
A Learning Economy: The Challenge for the Finnish Innovation System,
SITRA, pp. 284-91.
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eas, the strategy is to focus on and further develop regional strengths. The
11 regional centers of expertise thus act as a catalyst in enhancing the links
and cooperation between universities, research institutions, enterprises and
regional authorities.

Another example of how one can create such networks, this time perhaps
more at the micro level, is the establishment of virfual information centers
such as the Swedish site itsweden.com. This website focuses on the IT sec-
tor in Sweden, including the country’s venture capital and e-learning in-
dustries’.

4.2 Investing in Improved Services: e-Government

Having stimulated the development of infrastructure, governments need to
improve the services they provide to citizens and business by going online.
As Leitner* points out in her evaluation of e-government in Europe based
on the eEurope Awards Program, e-government has reached a turning
point in Europe. The question is no longer simply whether to go online or
not. Data sharing and back-office integration already offer substantial be-
nefits to governments all over Europe. Now, however, e-government is in-
creasingly being regarded as a key enabler for citizen-centric, cooperative,
seamless and polycentric modern government.

Since the government has the one of the largest client bases, and all citi-
zens and businesses are at some point customers of the government, the
public sector can serve as a leveraging platform to demonstrate how ICT
can improve living standards. In doing so, it can create a demand for ICT.
At the same time, the development of electronic government can also cre-
ate a market for ICT applications developed by private-sector firms and
thereby stimulate the development of the ICT industry.

However, in order to become a truly meaningful agent of modernization
and change, governments will have to replace the still-prevalent technol-
ogy bias with a focus on socio-cultural transformation.

3 This website was set up jointly by the Ministry of Foreign Affairs Sweden, the
Swedish Trade Council, the Association of the Swedish IT and Telecom Indus-
try, the Invest in Sweden Agency, and the Swedish Office of Science and Tech-
nology. See http://www.itsweden.com/.

4 Leitner, C. 2004, eGovernment in Europe: the State of Affairs, Eipascope,
www.eipa.nl.
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Being still a relatively new concept, e-government is often something of a
misnomer insofar as people believe an agency has an e-government strat-
egy if it has a government website. As with business IT strategies, it entails
much more than that. In essence, e-government is really about examining
the entire government strategy model to see how government agencies can
work together more effectively and efficiently, using ICT to add value to
customer relations with the government. This process has been explicitly
outlined by the World Bank, which defines an e-government as one that
leverages the use of ICT to transform relations with citizens, businesses
and other government agencies. Better delivery of government services to
citizens, improved interaction with businesses, citizen empowerment
through increased access to information, and more efficient government
management lead directly to the potential rewards of e-government: re-
duced corruption, greater transparency and convenience, revenue growth
and/or cost reductions. These rewards will accrue not only to businesses
and citizens but also to the overall government sector.

In general, the development of an e-government can be categorized into
two main thrusts. The first is to move information and appropriate services
online, the objective of which is to create a “24/7 government” and enable
greater convenience in citizen-government or business-government com-
munications. This typically progresses from posting information online to
fostering greater interactivity to implementing transactional capabilities.
The sequence, in other words, is publish — interact — transact’, where
the value created increases exponentially. This publish—interact—transact
model is similar to the ICDT model developed by Angehrn®, where 1-C-D-
T stood for Information, Communication, Distribution and Transaction.
This ICDT model is generic and can be used in a variety of sectors.

The second thrust is to develop an ICT-enabled public sector workforce
that can work efficiently in the new knowledge-intensive environment.
This entails strong top leadership commitment to the development of an e-
government. At the rank and file level, public sector workers should be
equipped with knowledge management and ICT skills, as the strategy of
maximizing automation will minimize direct face-to-face contact and will
shift their roles from labor-intensive to knowledge-intensive.

5 Accenture (2001), Rhetoric vs Reality: Closing the Gap, eGovernment Leader-
ship, April.

¢ Angehrn, A.A. (1997), "Designing Mature Internet Strategies: The ICDT Mo-
del," European Management Journal, vol. 15, no. 4, pp. 335-474.
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We have identified the crucial pillars of an e-government strategy as: (a) a
clear e-government vision and prompt installation of delivery mechanisms;
(b) putting in place interactive capabilities, moving from mainly publish-
ing information to creating a portal that provides integrated and client-
centric services (“interact”); (c) developing and enhancing secure transac-
tional capabilities through public key infrastructures (PKIs), to progress
from one-way informational flows to bilateral and transactional flows
(“transact”); and (d) cultivating knowledge workers in the public sector.
These four aspects, as illustrated in figure 1 (see below), form the structure
of the discussion that follows.

Clear vision with delivery mechanisms

Cultivating knowledge workers

Fig. 1: E-government strategy

4.2.1 The Vision of e-Government and Its Implementation

The first step in an e-government strategy is to develop a broad e-
government vision and put in place responsibility centers and mechanisms
to ensure delivery accountability. Leading e-governments have, in their e-
government visions, articulated the role of the public sector as a catalyst in
creating an information economy and the need for seamless one-stop ac-
cess to citizen-centric government services. In particular, leading e-
governments such as those in Denmark, the United Kingdom and Finland
have stressed the importance of four focal areas: service to individuals;
service to businesses; intergovernmental affairs; and internal efficiency
and effectiveness. At the same time, it is also vital that government leaders
pass down their e-government vision to the middle management and en-
sure that the general public sector workforce understands the “why” and
“what” of change.
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Implementation mechanisms include the formulation of a well-defined ac-
tion plan. This often requires the creation of an intergovernmental agency
or a strong coordinator to oversee the implementation process. As articu-
lated in the e-Norway Action Plan, an e-government action plan should be
a clearly defined operational plan that describes where the country is at,
what needs to be done, who is responsible and by when actions are to be
implemented. Also, an e-government strategy should be an agency-based
one. This means that the relevant government agencies should be made re-
sponsible for identifying which services are “appropriate” for electronic
delivery and in what sequence and manner. To help agencies decide, it is
also useful to provide some guidelines on the criteria that should be used.
However, the important thing is for agencies to ensure that the major back-
end systems and processes are in place to fully realize the benefits of going
online.

Having a vision does not mean that everything has to be feasible. E-
government programs are expensive and their financial returns have thus
far been limited. Funding such partnerships is therefore a demanding task.
Public-private partnerships may offer an opportunity for funding as well as
for collaborative development. Pooling resources across different agencies
is an important tool for allocating funds effectively. The Belgian Cross-
roads Bank for Social Security that ties together public institutions at dif-
ferent government levels with the private sector is an interesting example
of this integration and pooling of resources’. This e-government approach
in the Belgian social security sector is mentioned as best practice in the
most recent benchmarking study ordered by the European Commission.
Let us look at it as a short case study, because it illustrates well some of
the points we made earlier about vision, the pooling of resources and the
need for a coordinating agency.

Like many social security systems throughout Europe, Belgian social secu-
rity is a complex mechanism. It consists of three types of insured groups
(employees, self-employed persons and civil servants). It covers a maxi-
mum of seven different social risks, e.g. incapacity for work, industrial ac-
cidents, occupational diseases, unemployment, etc. And it spans four assis-
tance systems, e.g. subsidies for the handicapped, guaranteed family
allowances, minimum incomes and income guarantees for the elderly. In
total, about 2,000 institutions are responsible for implementing the Belgian
social security system. Close to 10,000,000 socially insured persons and
200,000 employers have very regular contacts with these institutions.

7 http://ksz-bess.fgov.be. Crossroads Bank for Social Security.
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15 years ago, an in-depth analysis of the operations of this system showed
that the business processes of the social security institutions was not cus-
tomer-oriented and was certainly not harmonized across the different so-
cial security institutions. Each institution had its own set of paper forms
with accompanying instructions. The institutions very often asked insured
persons and their employers for information that was already available on
paper at another social security institution. The customers therefore had to
retrieve and supply this paper, instead of having the institutions exchange
this information directly between themselves.

FOR SOCIAL
SECURITY

Fig. 2: The Belgian Crossroads Bank for Social Security (source: CBSS website)

To improve service delivery to socially insured individuals and companies,
and to resolve the above mentioned shortcomings, the Crossroads Bank for
Social Security (CBSS) was created 14 years ago (figure 2).

The mission of the CBSS was to be the engine of e-government in the so-
cial security sector. Based on a common vision, the actors in the Belgian
social security sector benefited from new technologies that let them im-
prove and radically reorganize their mutual relationships and processes,
and this in such a way that privacy was absolutely guaranteed.

The introduction of this system is regarded as a considerable success. In
the past, insured persons or their employers had to get about 170 paper cer-
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tificates from one social security institution, only to hand them over to an-
other social security institution. These paper certificates have now been
eliminated and replaced by direct electronic data exchange between the
relevant social security institutions. In 2003, 339 million such items of data
were exchanged electronically. Some 50 types of forms previously re-
quired by the social security system have been eliminated. Insured persons
and their employers can now submit all their social security data on the ba-
sis of a single form and uniform set of instructions. They only have to re-
port each item of data once to the entire social security apparatus. The
number of contacts between insured persons and their employers on the
one hand and social security on the other has been reduced drastically.
Hospitals and pharmacists no longer have to encode about 100 million pa-
per certificates a year concerning insurance statuses in the healthcare sec-
tor. Now, they can read this information electronically on the social secu-
rity card.

The quantitative benefits in this case are considerable, which is not always
the case. In determining a successful e-government strategy any agency
will have to determine its priorities. Since e-government is so expensive,
cost/benefit analyses will become a prerequisite. In these analyses, qualita-
tive criteria such as the range of channels through which a service can be
accessed, the variety of services offered, a reduction in the actual or per-
ceived wait time for users, better accountability, greater openness, trans-
parency, and improvements in the quality of life of vulnerable user groups
may still play an important role.

4.2.2 Putting in Place Interactive Capabilities: From
Publishing to Interaction

The second step in an e-government strategy is to progress from a passive
online government information directory (“publish”) to the creation of a
web portal that operates as a “one-stop shop” that provides interactive, u-
ser-centric and integrated government services (“interact”).

At the publish level, government websites should have a logical and sys-
tematic structure (see figure 3). Like corporate websites, two key success
factors are a single point of “official” access and a coordinated framework
for linking the available information. Specifically, the structure should en-
compass (a) a master government home page for accessing all government
information that is available online; (b) consistent formats, links and func-
tions; (c) a logical structure that users can click through easily to obtain the
required information; and (d) quality assurance for the information avail-
able and for all organizations and agencies linked to the site.
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Example of an unstructured website

B = Menu or “home page” B = WY page ar dogument

Example of a highly structured website

Home Page

Major submenus
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docyments

LT
IS S

Fig. 3: DeConti, L. (1998), “Planning and Creating a Government Web Site:
Learning from the Experience of U.S. States”, Information Systems for Public Sec-
tor Management, Working Paper Series, paper no. 2, July, Institute for Develop-
ment for Policy and Management, University of Manchester, UK
http://www.man.ac.uk/idpm/idpm_dp.htm - isps_wp

In the area of integrated and citizen-centric online deliverables, the Irish
government’s OASIS portal and the site operated by the Flemish govern-
ment in Belgium are good examples of citizen-centric and integrated G-to-
C services. Based on the “life events” approach, information and services
are integrated into multi-agency packages and organized around a typical
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citizen’s needs from birth to death, such as “Register Birth”, “Move Hou-
se” and ”Get Married™.

In delivering G-to-B services, the sharing of information is an essential
underpinning element to allow the “one-stop shop” concept to be imple-
mented across all government agencies. It is important for governments to
realize that, in the information economy, it is very inefficient to make
businesses provide the same information to various agencies. They must
therefore identify which agencies need what information and in what order
to accomplish basic tasks. Businesses do not distinguish between govern-
ment agencies: They see agencies collectively as “the government”. The
aim of a G-to-B portal should therefore be to create a seamless and “intel-
ligent” web portal, where a business need not know which agencies are re-
sponsible for a given transaction. It should only have to submit basic in-
formation once, whereupon all the affected state agencies’ records will be
updated.

The Irish G-to-B portal, known as BASIS (Business Access to State In-
formation and Services)’, provides business-centric government services
based on the key “life events” of a typical business. On this site, key busi-
ness activities are grouped into twelve main “events” based on growth
(lifecycle) phases, key functional categories, and service categories. The
virtual customs office of the Swedish government!® offers another interest-
ing example of a site that is organized along the logic that a business user
would follow in approaching a customs officer.

Another aspect of integrated government deliverables is the development
of a “single identifier”, which, as articulated by the Irish government, iden-
tifies and verifies users and streamlines all their dealings with the govern-
ment. Identifiers range from more “offline” processes that are relatively
easy to implement, such as the Irish Personal Public Service Number de-
veloped as a single citizen identifier, to more “online” processes that can
more effectively ensure security and safeguard authentication of user iden-
tity through the implementation of a PKI framework.

8 See www.gov.oasis.ie and www.vlaanderen.be.
o www.basis.ie.
10 www.tullverket.se.
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4.2.3 Enhancing Transactional Capabilities

A common problem among many e-government applications is that, of the
services that are currently available online, a large proportion involve the
provision of relatively static and one-way information flows. Because most
information transmitted via ICT to government agencies is private and
confidential, and because online transactions with the government often
require some form of authentication and integrity checks, the government
web portal must continuously improve secure transactional capabilities to
encourage bilateral informational flows.

To do so, a form of public key infrastructure (PKI) has been implemented
by most European government agencies. This requires a mature e-
commerce platform that addresses the four key elements of a PKI: authen-
tication, non-repudiation, confidentiality and integrity.

Among the key success factors of PKI implementation, the most important
is that it remains a collaborative effort with the private sector. Also, the
diffusion of information about PKIs and the level of public awareness
about them should be emphasized. The latter aspect is especially impor-
tant, as it determines public confidence in the security of online transac-
tions with the government.

This becomes very important in the implementation of online tax returns,
for example. A recent survey of e-government in Europe'' reported that the
usage of such a service in Europe ranged from 5-10 percent up to 35 per-
cent for the leading governments. It is interesting to observe that the aver-
age user reported a saving of 71 minutes, representing more than seven
million hours in 2003. According to service providers, the maximum take-
up could be as high as 80-90 percent, indicating a potential benefit of more
than 100 million hours per year for EU citizens. However, this will work
only if citizens trust the service and consider it to be user-friendly. This
will require a reliable system of providing electronic certificates that en-
able secure authentication, for instance. An excellent example of an inte-
grated portal for e-government transactions, security and legally binding
electronic signatures is the Bremen Online Service in Germany, another
2003 eEurope Awards winner.

As a backbone, the creation of a secure and predictable environment for
online transactions between the government and its clients requires a

! Ramboll Management, 2004, Top of the Web, User satisfaction and usage sur-
vey of eGovernment services, www.europa.eu.int/eeurope.
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strong supporting legal framework. The directive on electronic signatures
is now in force in the EU and is gradually being implemented by the vari-
ous member countries.

4.2.4 Equipping Knowledge Workers

E-government requires public sector employees to become knowledge
workers in the digital economy. Since ICT is merely a tool for the gov-
ernment to improve its relationships with its clients, public sector employ-
ees must be equipped with both management skills and the skills to use
ICT if they are to fully exploit their potential. Putting computers on the
desks of civil servants will not make a country a thinking society if the
people in front of the computers keep on thinking in the same old way. The
challenge is therefore to have a workforce that is capable of using ICT to
design, develop, and deliver citizen-centric government services. What is
also needed is a leadership that can set an example by applying ICT to re-
spond to the needs of citizens and businesses. The continued development
of knowledge workers in the public sector will be the backbone of the
whole e-government strategy. At the 2003 European e-government confer-
ence in Como, Italy'?, many speakers stressed that (re)training staff, chang-
ing approaches to management and redefining tasks and practices are es-
sential to the successful implementation of e-government. This will require
a significant investment in the reorganization of the public sector and in
the skills of its employees.

4.2.5 Lessons Already Learned

In her analysis of the 2003 eEurope Awards, Leitner’> made a number of
interesting observations on what we have already learned about the im-
plementation of e-government. It is good to celebrate successes from time
to time. The lessons learned can be summarized as follows:

e The 357 cases she studied show a society that is undergoing a true
revolution and evolution in basic government structures, cutting
through red tape and bureaucracy. Modernization and good gov-
ernance are the order of the day,

12 http://europa.eu.int/information_society/egovconf.
13 Leitner C., 2004, op.cit.
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e There is a clear trend to remove command and control from the top
and replace it with people-centric, responsive and flexible struc-
tures that meet the real needs of society,

e There are vast differences across Europe in terms of capabilities,
but also in terms of the needs of citizens. E-government is some-
times about highly localized and specific solutions,

e In the process of implementing e-government, governments have
learned a lot about change management,

e Collaboration between the private sector and the different levels of
government is increasing. This paves the way to more integrated
solutions,

e There is a growing interest in cross-border and pan-European co-
operation and service provision. Many projects are delivered in
multiple languages, sometimes particularly targeting visitors, so-
metimes reflecting the multicultural aspects of cities and regions,
sometimes simply reflecting the trend toward mobility in Europe.

4.3 Creating an e-Friendly Business Environment

In the internationalizing knowledge-based economy, tax incentives and
subsidies are no longer a very effective way for countries to encourage
technological innovation and attract hi-tech and knowledge-intensive firms
to their shores. More than ever, these decisions are increasingly based on a
complex mix of soft factors (such as knowledge resources, work ethics and
the regulatory environment) and hard physical infrastructure, such as tech-
nology and communications. Based on the “best practices” of leading in-
novative countries such as the United States, Sweden, Finland, Singapore,
Israel and Japan, we have developed a framework to assess how public
policy can be designed to encourage technological innovation and facilitate
knowledge transfer in the private sector. The six strategic thrusts of our
framework are identified in figure 4. We apply them to show how an e-
friendly business environment can be created.
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Fig. 4: Components of a government’s innovation policy

4.3.1 Technology and Communications Infrastructure

We have already referred to the need to stimulate the creation of an effec-
tive infrastructure, both hard and soft. Such a high-performance, accessible
technical infrastructure is a sine qua non to be successful.

4.3.2 Financial Infrastructure

A well-developed financial infrastructure is critical to the creation of an
enterprise ecosystem. Integral aspects include a deregulated financial in-
dustry, a mature stock exchange and a vibrant venture capital (VC) indus-
try.

The stock exchange serves as an important source of capital for companies
and investors. To serve its purposes, policies should ease listing and ad-
ministrative requirements to make it easier for companies to raise capital.
At the same time, they must ensure that regulatory checks, such as in the
area of financial reporting, are in place such that quality is not compro-
mised and investors are protected.

The vibrancy of the VC industry depends in part on the profile of the ven-
ture capitalists, i.e. whether there is a good mix of ex-entrepreneurs, busi-
ness operators and ex-financiers, as each looks at different aspects of the
business. The venture capital industry in Sweden is a melting pot with a
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variety of players catering to different needs: business angels who often
work behind the scenes; senior entrepreneurs who have left the board
rooms of the old economy and entered into new partnerships with each o-
ther; new venture capitalists who form venture capital companies based on
the classic model; and foreign capital interests investing in the Swedish
market. The experiences of several European countries indicates that the
best way to encourage greater corporate venturing is not so much to insti-
tute new programs but to reduce the tax and regulatory barriers, as these
are the main obstacles to the corporate venturing scene.

4.3.3 Developing a Skilled Workforce and a Critical Mass of
Talent

This strategic thrust deals with two important aspects: (a) developing a
professional workforce skilled in ICT and knowledge management; and (b)
building a critical mass of engineers, investment bankers, financial ana-
lysts, accountants and lawyers, as each plays a vital role in the innovation
process. This is important because, unless countries develop the human
expertise needed to manage knowledge, they will lose their strong com-
petitive edge as their proven business models will not continue indefi-
nitely.

Let us take an example from outside Europe where a comprehensive pro-
gram was developed to increase the pool of ICT-savvy human resources.
In Singapore, an Infocomm Training Framework was established in June
2001 to improve the ICT competence of the professional working commu-
nity. The infocomm training needs of professionals are sieved into three
levels of programs (see Figure 5), namely

(a) the E-Business Savvy program, which offers classes catering spe-
cially to executives, managers and operators of SMEs outside the in-
focomm industry;

(b) Conversion programs, to grow infocomm manpower in strategic in-
focomm industries, such as the Strategic Manpower Conversion
Program in Infocomm, and the Strategic Manpower Conversion
Program in E-Learning, designed to train a pool of skilled man-
power for the e-learning industry, specifically in the area of instruc-
tional design; and

(c) Infocomm Specialization programs, targeted at infocomm profes-
sionals, such as the Critical Infocomm Technology Resource Pro-
gram to provide training in the areas of e-commerce, infocomm
convergence, project management and business management, and
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the Specialist Manpower Program to provide training in the areas of
telecommunications, wireless communications, software develop-
ment and networking. Training in innovation strategy, transfer and
marketing is also provided for leaders of established SMEs through
the existing Initiatives in New Technology (INTECH) scheme.

Similar frameworks have been developed throughout the European Union,
but rarely in the same comprehensive manner as described above.

Target groups:
e e e e e A
Infocomm Infocomm professionals
specialization

Capability development  /——\ ----------—-—-——-~—-~—-~—-~—-~—-~—-—--
Non-infocomm professionals &
infocomm professionals

L3 Non-infocomm professionals

Fig. 5: Infocomm Training Framework (ITF) in Singapore

4.3.4 Regulatory Framework

A strict and enforceable regulatory framework is an essential pillar of the
information society. As deregulation and liberalization become the buzz-
words for the new economy, a good balance between the regulator’s dual
roles — i.e. to encourage greater technology and knowledge-intensive ac-
tivities while ensuring that industry players play by the rules — becomes
more important than ever. Two main aspects of this are discussed here,
namely the creation of a strong and independent regulatory body for the
telecommunications industry, and the need to institutionalize a regulatory
framework for the knowledge and e-commerce industry, focusing on intel-
lectual property protection, the reliability of electronic signatures and re-
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cords, and the international compatibility of national laws governing elec-
tronic commerce.

A regulatory body for the ICT industry that is separate and distinct from
the government is important to prevent a conflict of interests and to carry
out “pro-competitive” reforms.

To enable the healthy development of the knowledge and e-commerce in-
dustry, the government has a role to play in regulating the industry. Ac-
cording to the International Chamber of Commerce, governments should
concentrate on the areas they alone can handle, namely in providing a clear
legal framework, law enforcement, intellectual property protection, healthy
competition policy rules and a level international playing field'*. With the
use of ICT, new business models and methods are generated every day
whose ideas become more abstract and conceptual. At the same time, the
use of Internet domain names as source identifiers has rapidly achieved
popularity. The realization that the misuse of a domain name could signifi-
cantly infringe, dilute, and weaken valuable trademark rights has thus led
to the need to attribute intellectual property rights to them'. The protection
of such intellectual property is still relatively new. But it is important that
governments recognize the significance of what is at stake.

In regulating the authentication of electronic signatures and records, coun-
tries have generally adopted one of three approaches: the minimalist ap-
proach, which focuses mainly on the removal of existing legal obstacles;
the prescriptive approach, which prescribes a specific protocol or technol-
ogy; or a synthesis of the two, i.e. a “two-tier” approach. Because of these
divergent approaches adopted by different countries, policy-makers
should, as far as possible, take steps to ensure that they are internationally
compatible and coordinated. Ill-coordinated government regulation is per-
haps the single biggest obstacle to the development of the e-business and
knowledge industry. Because internationally incompatible national laws
will ultimately cause a fragmented global market, they may rob the Inter-
net of its instant global reach, which is its most precious asset. Therefore,
the Internet Law and Policy Forum has devised a set of International Con-
sensus Principles on Electronic Authentication. These principles are as fol-
lows: (a) Remove legal barriers to electronic authentication. (b) Respect
freedom of contract and parties’ ability to set provisions by agreement. (c)

14 International Herald Tribune (IHT) (2001),”Keeping E-Commerce Regulation-
Free”, November 8.

15 White House (1997), A Framework for Global Electronic Commerce, The
White House, July 1, see http://www.ecommerce.gov/framewrk.htm.



142 A. De Meyer

Make laws governing electronic authentication consistent across jurisdic-
tions. (d) Avoid discrimination and the erection of non-tariff barriers. (e)
Allow the use of current and future means of electronic authentication. (f)
Promote market-driven standards. Adopting standards in these areas will
thus cut common ground and create a predictable legal environment for the
further development of e-commerce.

4.3.5 Creative, Innovative and Entrepreneurial Culture

Innovation, creativity, and an entrepreneurial spirit are essential ingredi-
ents to generate sustained growth in the knowledge-based economy. Socie-
ties based on innovation attach high priority to creativity (in the form of
new ideas, concepts, knowledge, theories and business models). They also
make full use of the creative talents in individuals organized in networks to
come up with new ideas for technologies, products, systems and busi-
nesses. The importance of an environment that encourages creativity and
innovation in the knowledge-based economy cannot be overstated. Policies
can focus on three main areas: (a) reducing the social stigma of failure; (b)
assisting the entrepreneurial and innovative process; and (c¢) rewarding
creative, innovative and entrepreneurial behavior through awards and role
models.

To encourage more entrepreneurial and innovative pursuits, an important
step is to alleviate the social stigma attached to failure. No amount of poli-
cies can help if people are not willing to take risks. This is one of the most
difficult areas, as it requires a shift in mindsets and a willingness to accept
failure as part of the learning process. The government can play a role by
revising institutional arrangements and regulations. Several European gov-
ernments have adapted their bankruptcy laws to create a climate where
business failures need not result in bankruptcy, and where those who be-
come bankrupt through misfortune are treated differently to those who go
bankrupt through mismanagement.

One area where governments can play an effective role is to reward crea-
tive, innovative, and entrepreneurial behavior in the private sector. As far
as possible, make it known to the public that innovation and invention is a
good thing. This can be done by creating role models and giving prestig-
ious awards at all levels to reward such behavior. The eEurope Awards
program discussed earlier is a good example of such a program.
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4.3.6 Strategic International Partnerships

Finally, in today’s information society, countries have increasingly forged
value-adding partnerships with other knowledge-intensive countries that
possess complementary capabilities. This creates synergies and enables na-
tional innovation programs to take full advantage of the global innovation
system. Besides individual countries’ bilateral cooperation with one an-
other, international collaboration can also be multilateral. One example is
the recent establishment of the Digital Opportunity Task Force (DOT
Force) by the G8 countries to help developing and emerging economies in
embracing ICT.

One country that has stood out in this area is Israel. Israel has developed
rapidly as a high-tech powerhouse, and the formation of international part-
nerships has played an important role in its development. As expressed by
the Israeli Ministry of Science, international partnerships should display
the following traits: (a) steady, working relationships with countries that
are leaders in the science and technology arena; (b) access to special
(mostly very expensive) technology that is not available in Israel; and (c)
access to foreign funding sources. Over the years, strategic partnerships
have been developed with a host of leading industrialized countries such as
Canada, the European Union (EU), Germany, Singapore and the United
States. The U.S.-Israeli Bilateral Industrial R&D (BIRD) initiative is the
first and most prominent bilateral initiative that Israel has formed with an-
other country. Since its inception in 1977, its success and popularity has
stimulated a number of similar bilateral initiatives with, for instance, Ger-
many in 1986 (the German-Israeli Foundation for Scientific R&D), Can-
ada in 1993 (the Canada-Israel Industrial R&D Foundation), and Singa-
pore in 1997 (the Singapore-Israel Industrial R&D Foundation).

Israel was also the first non-European country accepted as an Associate
Member of the EU Framework Program. The EU Framework Programs
emphasize “pre-competitive research”, whose definition closely coincides
with the “strategic (or generic-strategic) research” that is the cornerstone of
the current efforts of the Israeli Ministry of Science. Collaboration allows
Israeli research entities in academia and industry to apply for the projects
funded under the program on the same basis as legal entities in member
states. Other than the provision of funds with ownership of intellectual
property rights (IPR) and no payback, potential leverage also exists in the
form of new technology, market intelligence and entry to new markets.
Other forms of Israeli-EU collaboration also include participation in the
EUREKA European network for market-oriented R&D, the Israeli Innova-
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tion Relay Center (IRC), and the German-Israeli Cooperation in Science
and Technology Programs.

Another common form of international collaboration is the establishment
of physical information centers in partnering countries. Examples include
the nine Euro Info Centers (EICs) in Sweden to provide companies with
local access to a range of specialist information and advisory services, as
well as direct links to the European Commission in Brussels and a business
support network comprising 240 EICs across Europe, plus 19 Euro Info
Correspondence Centers in Central and Eastern European countries and
around the Mediterranean. The EIC network thus serves as “first-stop
shops” for Swedish companies to obtain information and advice on busi-
ness and EU matters.

4.3.7 Where to Go From Here

By examining the policies implemented by leading innovative countries in
these strategic areas, the six-pronged strategy illustrated in figure 4 pro-
vides a systematic approach to fostering technological innovation in the
private sector. Due to each country’s limited resources and unique condi-
tions, the important issue for policy-makers is to first identify, in their own
countries, barriers to technological innovation in the private sector.
Strengths should be further reinforced and international collaboration ac-
tively pursued with countries that possess complementary capabilities to
improve in areas of weakness. This framework should thus enable policy-
makers to take stock of where their country stands in the global innovation
process and guide them in designing new innovation policies and evaluat-
ing existing ones.

4.4 Building an All-Inclusive Information Society

To exploit the full benefits of ICT in communication, innovation and
learning, citizens — the change agents — must first be willing and able to
use ICT. One critical pillar of government innovation policies is therefore
to equip people by first increasing their access to ICT and encouraging
citizens to use them creatively in their learning and communication proc-
ess. In this section, we look at what the government in Singapore has done
to build an all-inclusive information society. Other chapters in this book
analyze in much more detail some aspects of what we call the inclusive in-
formation society but what others refer to as the digital divide. We will
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also briefly outline some important regulatory issues as ICT becomes a
way of life.

The strategy of developing an all-inclusive information society is to first
transform non-ICT users into passive ICT users by providing greater ac-
cess to ICT and skills training, followed by measures to transform them
into active ICT users for whom ICT becomes a way of life (see figure 6).
This is the vision of the Swedish Technology Foresight Project, which de-
scribes a future scenario where the boundaries between work, education
and leisure become less clear, and more people are engaged in knowledge-
intensive activities'®. ICT can be used to tailor education and existing
knowledge to the needs of the individual and, thereby, to support the proc-
ess of life-long learning.

Use of ICT to
communicate and
interact

Ability to access
information

Non-ICT
user

Passive ICT
user

Active ICT
user

Fig. 6: Building an all-inclusive information society

4.4.1 Ability to Access Information

Policies to enable greater access to information through ICT involve (1)
making ICT products and services more affordable, (2) making ICT hard-
ware and support infrastructures more widely available, and (3) applying
ICT in education and training programs.

4.4.1.1 Affordability of ICT Products and Services

One barrier to citizens’ access to ICT may be the high cost of access and
the expense of ICT products and services. High communication costs re-

16 Ministry of Industry, Employment, and Communications (Regeringskansliet)
(2000), An Information Society For All: A Publication for the Swedish IT Pol-
icy, December,
http://www.naring.regeringen.se/pressinfo/infomaterial/pdf/n2000_57.pdf.
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main a major obstacle to the widespread use of the Internet. Although this
is not the only factor, countries with relatively inexpensive Internet access
do tend to have a higher Internet host density. The data from the extensive
study reproduced in the eEurope 2005 index very clearly shows that there
is a definite relationship between communication costs and Internet usage.

According to the Ministry of Transport and Communications in Finland,
the most important factor influencing the price of mobile telephony is the
level of competition'”. Therefore, to make ICT products and services more
affordable, policy-makers can actively liberalize the ICT industry to en-
hance greater competition. Finland has indeed been at the forefront in lib-
eralizing the telecommunications industry, as evidenced in its Telecom-
munications Market Act. For example, by stating that third-generation
(3G) mobile operators were allowed to roam on GSM networks on terms
defined by the authorities, the law prevented existing operators from abus-
ing their strong market position to hamper the business of 3G operators
that did not have their own GSM networks. Similarly, in several European
countries, providers of basic public telecommunication services are re-
quired to work with all IASPs in a non-discriminatory and non-exclusive
manner, to prevent them from leveraging existing relationships with telco
parents and engaging in anti-competitive practices. Over time, these meas-
ures, which are aimed at increasing competitive market forces in the ICT
industry, will lower the cost of access and hence make ICT more afford-
able to the general population.

4.4.1.2 Availability of ICT Hardware and Support Infrastructures

To make ICT hardware and services more widely available, the strategy
adopted by Singapore, Finland and Sweden is to locate them in easily ac-
cessible places. In Finland, public libraries are heavily frequented. There-
fore, as part of the strategy, 80 percent of public libraries have access to
the Internet. These public libraries are being developed into learning cen-
ters where users will have extensive computer hardware, information
search facilities, printed and electronic information resources, workspaces,
expert guidance and information services at their disposal.

To support the creation of an efficient and appropriate infrastructure for in-
formation transfer in education, the Foundation for Knowledge and Com-
petence Development has given a total of around SEK 250 million to al-

17 Ministry of Transport and Communications (2001), Economic Effects of Mobile
Telecommunications in Finland, February 1, http://www.mintc.fi.
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most all universities and colleges to promote the broad use of ICT. Col-
leges and universities will serve as engines in the expansion of IT-based
regional interactive networks that cover colleges, SMEs and high schools.
This is part of the strategy of transforming Swedish students into leading
ICT users and thereby to establish the country as a technology-savvy soci-
ety. Edu.Stockholm, an advanced school data network introduced at the
end of 2001 in the Stockholm region, provides 175 schools, 86,000 stu-
dents, and 14,000 teachers with gigabyte access to a network.

4.4.1.3 Applying ICT in Education and Training Programs

It is critical for policy-makers to realize that making ICT more affordable
and accessible is essential, but that it is not sufficient to encourage the
broader use of ICT by citizens. These only constitute supply-side meas-
ures. To increase citizens’ demand for ICT, however, they must be taught
the skills to use this technology. To enable all citizens to have a basic level
of ICT competence, policy initiatives are mainly targeted at three levels:
(a) ICT in schools; (b) equipping senior citizens with basic ICT skills; and
(c) raising the ICT competency of the general workforce through training.

(a) ICT in Schools

National ICT programs for schools have increasingly focused on providing
schools with computers and Internet access, and equipping teachers with
the skills to use ICT as an educational tool. The Swedish National Action
Plan for IT in Schools, for example, is the most extensive investment in the
use of ICT in Swedish schools. Aimed at stimulating the use of ICT as an
educational tool in primary and secondary education across municipalities,
this government initiative is installing computers on a wide scale in public
schools. Teachers are being trained in how ICT can be used to its fullest
potential as an educational tool. State grants are also provided to increase
schools’ Internet access, provide e-mail addresses to all teachers and stu-
dents, develop the Swedish and European Schoolnet (showing teachers
how they can integrate ICT in their teaching), and design special IT pro-
grams for students with disabilities.

(b) Equipping Senior Citizens with Basic ICT Skills

In Sweden, one-fifth of the surfing population, and also the fastest-
growing Internet user group, is aged 50 to 79. These figures signal the suc-
cess of SeniorNet, a national non-profit organization aimed at facilitating
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the use of IT among adults aged 55 and above, and to introduce them to
the available opportunities. The aim of the association is to enhance the
quality of life of this target group by using the opportunities afforded by
Internet use to prevent generational and social divisions and isolation. Ac-
tivities conducted by SeniorNet Sweden include a website where senior ci-
tizens can share their experience, a short SeniorNet introduction course on
IT and the Internet (so far attended by a total of around 35,000 senior citi-
zens), and SeniorSurf Sweden, an event organized for the first time in Sep-
tember 1999, where more than 30,000 senior citizens visited some 350 par-
ticipating libraries that are staffed with librarians and tutors to help them
surf the Internet.

In many European countries, such as Belgium, France and the Netherlands,
senior citizens are currently the fastest-growing group of ICT users. This
was already the case in northern Europe in the late 1990s and the early part
of this decade. Now, however, the trend has become pervasive throughout
Western Europe.

(c) ICT Training for the General Workforce

Taking students, senior citizens and the workforce as a whole, probably the
greatest challenge to policy-makers today is to raise the IT competency of
the general workforce — especially those who do not need to use ICT in
their work. Irrelevance and the lack of time and any real incentive to do so
is often the largest obstacle to government initiatives in this area. To alle-
viate this problem, government agencies can collaborate with private-
sector firms to: (a) provide a central source of information on ICT training
programs; (b) provide financial incentives to encourage more private-
sector firms to train their staff; (c) facilitate greater exchanges of informa-
tion between high-tech firms and the education and training community in
order to develop more appropriate programs that meet the needs of indus-
try; and (d) make training more accessible to workers. Collaboration will
be most successful when employers clearly define and communicate their
requirements, employees have an up-front stake in learning new skills and
training providers are attuned to market demand.

To make training programs more accessible to the workforce, existing
worker training programs should be tailored for convenience. This will en-
tail more evening classes, weekend classes and distance learning, as well
as skills taught on a job-specific, on-site and just-in-time basis. To encour-
age more employers to invest in computers for their staff, one of the initia-
tives implemented by the Swedish government is to give special tax reduc-
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tions to all companies that supply employees with personal computers, re-
gardless of whether these are required for their work. Under recent tax re-
forms, benefits reaped by employees from using company computer
equipment for private use are also tax-exempt.

4.4.2 ICT as a Means of Communication and Interaction

More important than having access to ICT is the ability to use it creatively
to communicate and enhance learning. The trend in education today is
shifting away from books and classroom-based teaching toward a greater
focus on customized teaching, hands-on experience, and outdoor teaching
in the form of field trips, internships, science exploration programs, and so
on. All of these methods have the potential to be empowered by ICT.

As ICT becomes a way of life, issues pertaining to the protection of pri-
vacy and ownership of information in the information society will become
more relevant and crucial. Like a new business model where the do’s and
don’ts are not yet clearly defined, policy-makers will have to strike a deli-
cate balance between encouraging citizens and businesses to make use of
ICT while ensuring that institutional capabilities and legislative checks are
in place to minimize the inherent risks.

However, as the 9/11 terrorist attacks have shown, the ability to protect
private information that flows over the Internet may be abused by specific
interest groups. The attacks demonstrated the potential dangers in a “bor-
derless” information society — especially the shift of power away from tra-
ditional sources toward those who have access to ICT and possess the
skills to exploit it. Regulatory issues such as these will represent one of the
most sensitive trade-offs in public policy in the next few years.

Another important regulatory issue in the information society is the control
and ownership of personal information. With advanced ICT, personal data
nowadays can easily be converted into “public” information that can be
exchanged, bought or sold for secondary use without the originator’s
knowledge or consent. The growing challenge for regulators is to institu-
tionalize a legal framework that makes the “middleman” legally liable for
disseminating personal information to third parties without prior consent
from the originator of the information.
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4.5 Conclusion

Recognizing the critical role of technological innovation and knowledge
management for sustained growth and wealth creation in the digital econ-
omy, European policy-makers have attached increasing importance to the
use and diffusion of ICT on a wide scale. The data provided in this book
shows that European governments have achieved very different levels of e-
readiness, and that all of them still have a long way to go.

Public policy must increasingly focus on stimulating broad-based demand
for ICT, facilitating technological innovation on a broad scale and creating
an all-inclusive information society in which no-one is left out. Since gov-
ernments have the largest client base, the public sector can play an impor-
tant catalytic role by demonstrating the extra value that ICT can add to ex-
isting relationships with the government. This can create a “market” for
ICT applications developed by the private sector, strengthening the growth
of the ICT industry.

To facilitate technological innovation on a broad scale, policy-makers
should concentrate on developing the enabling structures and links that can
apply to all agents in the innovation process. Countries should focus on
developing their strengths, while actively tapping into the global innova-
tion system to share knowledge by forging international alliances in S&T.
Finally, since the rate at which the use of new and existing technologies
can lead to broad-based productivity gains depends on the development of
human capital, public policy should focus on making ICT more affordable
and accessible to all citizens, and on giving everyone the skills to partici-
pate in the information society. Progress toward the information society
creates new risks. European policy-makers must therefore pay closer atten-
tion to ICT-related issues such as privacy, the ownership of information
and the shift in the power base from traditional sources to those who have
access to ICT and possess the skills to exploit it.

This chapter provides a framework and highlights “best practices” that
show what governments can achieve in the digital economy. The balanced
approach emphasized herein is designed to give readers a helpful resource
and guiding framework so that governments can systematically evaluate
their policies and plot their next stage of development toward an e-Europe.
In light of limited resources, governments should carefully weigh the
needs of businesses and their citizens, implementing those strategies that
will add most value for both and thereby exploiting the strengths of each
economy to the full.
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5.1 Introduction

The eEurope 2005 study focuses on the unique situation facing the 10 new
EU member states, some of which are still struggling with the transforma-
tion from centrally planned to market economies, their new sovereign
status and the development of their national economies. The stages of de-
velopment reached by these countries vary considerably.

Market forecasts nevertheless predict that Eastern Europe’s populations,
economies and I'T markets will expand at more than three times the current
rates in Western Europe, putting this region on a par with other growth
markets such as Latin America and Asia.! As this trend unfolds, informa-
tion and communication technology (ICT) will serve to boost productivity
and improve quality of life. Especially in the new EU member countries,
companies will increasingly invest to improve performance, become more
transparent and create more value. ICT is a catalyst that will enable firms
to realize these goals.

If information technology is to be leveraged effectively, a company’s
overall business strategy must be linked to its IT strategy. Every aspect of
IT strategy — IT governance, IT processes, application architecture road-
maps and so on — must be derived from the overall business strategy. The
challenge is not primarily a technological one. Rather, it is the need to craft
an effective IT strategy on the basis of appropriate information manage-
ment. Companies must fully understand the industry-specific links be-
tween business drivers, emerging customer needs and technology require-
ments, and must translate this understanding into suitable information
management strategies.

Roland Berger Strategy Consultants strongly believes in the strategic busi-
ness value of using IT to help clients maximize the value of their business.

! Gartner Dataquest 2003.
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In our view, successful information management demands action in four
specific areas. IT strategy must be aligned with business strategy. Per-
formance must be improved by rigorously managing complex IT imple-
mentation projects. An appropriate IT organization must be built. And IT
costs must be managed effectively.

The sections that follow draw on recent examples from the Roland Berger
project portfolio to explain this approach.

5.2 Information Management

5.2.1 Implementing Value-Based IT Strategies

IT can be leveraged to address business challenges and create real business
value. Accordingly, it should not be regarded purely as a technological
“commodity” — as so many lines of code, say — but as a measurable contri-
bution to the value of the company. The practice of defining, updating and
implementing IT strategy must be anchored in the company’s objectives
with the aim of increasing the return on investment, reducing costs and
minimizing overall risk. IT strategy should be a subset of the general strat-
egy development process. Performance indicators have to be defined in or-
der to evaluate the specific benefits of IT. The whole IT team must then be
attuned to these performance objectives. Compliance must be monitored
on a permanent basis. The decisive factor is not whether IT projects deliver
outcomes on time and on budget, but how much value they add by reduc-
ing process times, slashing process costs and raising quality. Companies
should also define rules governing collaboration between user organiza-
tions and IT departments.

Companies can use existing IT structures and emerging innovations to ex-
ploit revenue potential and cut costs. To do so, however, they have to
know what opportunities innovative technologies have to offer. State-of-
the-art IT solutions can help them get to know their customers better and
tailor products and services to the specific needs of their business. To help
companies cut costs too, technology-based platforms are useful to optimize
their processes both within the company and in their industry-specific
value chain.

To make their IT departments more effective and efficient across the
board, companies have to boost transparency in these departments and in
IT-related business areas. They must harmonize and consolidate their IT
organization on a global scale, with a well-defined IT roadmap and organ-
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izational structure, optimized IT processes, and a consistent architecture
for their IT infrastructure and applications.

Figure 1 outlines one possible approach to information management strat-
egy projects. The approach breaks down into four phases: The first con-
sists of assessing and analyzing the existing strategy. Building on business
strategy and identified IT performance needs, the second phase involves
defining a new information management strategy. The third step is to draw
up an improvement roadmap. Finally, the selected improvement actions
must be implemented.

A four-phase approach can develop a portfolio of integrated actions
to better align IM support with business strategy

Overview of IM strategy project

u Identify and evaluate current IT budgets, organization, leadership process/structure,
"Current applications architecture
state” B Review group, regional and functional business strategies and identify key IT performance needs
strategic
assessment Review and confirm strategic IT requirements and current performance gaps with leadership group
"Global Summit I"
H Future state IM organization: Develop “Shared Services" design including budget targets
“Future . . ) o
state” H Future state information architecture: Develop harmonization targets for key business processes
IM strategy . . . .
design E Future state IT management processes: Design IT management processes to align with business
strategy, including value-based IM controlling; conduct "Global Summit II"
B n Evaluate cost/benefit/risk profile of performance improvement actions and "quick wins"
raw up

improvement n Build strategic performance improvement roadmap of discrete projects, actions and associated
road budgets and timelines based on maximized value; conduct "Global Summit I11"

B8 Launch n Form and train project teams to capture value identified for each initiative

'Y selected

ﬁ improvement Launch improvement projects/implement organizational and process changes

% actions

Fig. 1: Overview of one approach to information management strategy projects

Two of Roland Berger’s most challenging projects to date involved build-
ing an organizational structure and defining a culture of collaboration be-
tween users and technology experts. The client was able to implement in-
novative solutions within an ambitious timeframe. Bringing both sides
together into one group and getting them to work side by side on pilot ap-
plications helped to bridge the gap between them. The projects were never-
theless a constant battle against inherited traditions — in terms of both
technology and attitudes.
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5.2.2 Managing Large IT Implementation Projects

Good information management means better project performance. Compa-
nies are gradually waking up to the fact that IT is one of the most impor-
tant vehicles for reliable strategy implementation. Practically all strategy
implementation projects therefore spawn one or more IT implementation
projects. Managing complex IT projects is, however, a very challenging
task that is fraught with pitfalls.

Top management must set clear priorities to ensure that business value is
genuinely created. In mission-critical projects, it is not always possible to
give equal weighting to quality, punctuality and budget compliance.
Closely monitoring progress and critical key performance indicators helps
companies to stay focused on core decisions. Rigorous project planning
and monitoring are likewise essential to keep IT projects on track.

Changing requirements can be a major pitfall in any IT project. One key to
successful projects is therefore to assess requirements rigorously in ad-
vance. At the same time, actively managing internal and external risks will
help companies to prepare for changing circumstances. “Commodity”
processes such as error handling often turn out to be major drivers of pro-
ject complexity. In such cases, experienced experts and transparent report-
ing are needed to counteract this trend.

Our experience shows that most initial project plans make no provision for
fallback options, changing business requirements and all the related cost
categories. The screening of typical project-related business cases often re-
veals that project costs were underestimated by as much as 50 percent.
This risk can be mitigated by focusing on realistic business assumptions
and involving all relevant stakeholders as early as possible.

In two high-profile cases, we managed to get projects involving more than
300 staff firmly back on track. By combining our business, IT and project
management skills, we were able to address all mission-critical risks one
by one. We brought users, developers, operators and suppliers to one table
and provided all parties with consistent information. Another major chal-
lenge was external communication with the media, which we managed
successfully.

5.2.3 Developing an IT Organization
Many companies have never consciously shaped their IT landscapes, but

have simply let them evolve unsystematically over time. Many companies
focus almost exclusively on applications and infrastructure. Yet topics
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such as IT governance, striking the right balance between centralized and
decentralized organization, and molding efficient structures and processes
within the IT department are critical drivers of overall business value. De-
veloping the best possible IT organization to ensure both top quality and
low cost is the key challenge posed by our projects in this field.

There is no perfect blueprint for IT organizations for each and every com-
pany. The “optimal” solution depends on many different factors, such as
the varied nature of the business units, the degree of autonomy that each
enjoys, the depth of their IT expertise, and the corporate culture. Each
company must therefore begin by analyzing their business and IT strategy.
From there, they can go on to develop the IT organization that best suits
their individual situation.

There are definite success factors for an efficient and effective IT organi-
zation. Responsibility for IT must rest with senior management. Compa-
nies must determine the degree of centralization that fits their structures.
They must institutionalize processes for enhancing IT efficiency and prop-
erly managing human capital in IT. All of which will help put the informa-
tion management organization back on track.

Streamlining the IT organization and implementing a precise IT govern-
ance strategy will help companies to raise efficiency and reduce both oper-
ating costs and overhead resources in the plan, build and operate phases.
Experience shows that this can shave 15 to 20 percent off existing IT
budgets.

Outsourcing, including offshoring and on-demand computing, is back in
fashion. The really challenging question, however, is not “whether” to out-
source, but “what”. Accordingly, suitable outsourcing strategies must be
assessed and defined by comparing the outsourcing option with the opti-
mized internal solution. This exercise must be performed for every single
case. It gives the management a solid basis on which to decide whether to
outsource, say, application development, IT infrastructure operation or
user support. It is then important to pick the right service provider. Fair
contract design is equally vital. Contracts must cover all critical issues, re-
ducing the risk of future disappointments for both parties.

Well-managed outsourcing deals can help companies reduce the total cost
of ownership by up to 20 percent. More efficient IT can also make a sub-
stantial contribution. In one particular project, our client saw revenues in-
crease by 47 percent and operating profits by 238 percent over a four-year
period. Caution is nevertheless in order when considering such numbers. It
is no secret that outsourcing deals often fail to live up to defined expecta-
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tions. Additional transaction costs, vaguely formulated service level
agreements and unexpected rework expenses can easily eat into notional
savings potential.

Experience shows that soft skills are very important in IT organization pro-
jects. In most cases, at least one of the parties involved will have to cede a
measure of responsibility, competencies, headcount or budget. As every-
one is fully aware of this, it is important to communicate frankly right
from the beginning of the project and to involve all relevant stakeholders.
Companies should not expect radical organizational changes overnight, but
should instead look for an attractive, feasible transition path.

5.2.4 Managing IT Costs

With IT budgets having constantly been in the spotlight in recent years, IT
cost management remains a key issue on every CIO’s and CFO’s agenda.
The issue takes on even greater significance when one considers the rela-
tively high “hidden” cost of IT as a percentage of revenue across different
industries. For example, an average of 8.7 percent of revenues in the tele-
communications sector was spent on IT in 2003. Of this figure, 0.7 percent
can be regarded as hidden IT spending?.

The most powerful lever is usually to examine the corporate project portfo-
lio and skip less important projects. At the same time, it is important to de-
fine short-term (up to one-year) and medium-term (up to two-year) levers
to reduce IT costs without threatening service levels. Dividing IT costs
into five categories — application development, application maintenance,
data center operations, networks, and desktop/end-user support — enables
potential “savings levers” to be identified in each category:

e Application development: Short-term levers can, for example, in-
clude managing demand, improving project management and re-
negotiating existing contracts. Medium-term levers could include
managing the software development life cycle and the improve-
ment of development tools,

e Application maintenance: Capturing resources, reducing process
overheads and, again, renegotiating existing contracts all rank as
short-term levers. Improving documentation and consolidating the
application landscape can be seen as medium-term levers,

2 Source: Gartner.
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e Data center operations: Streamlining and de-layering support or-
ganizations, reducing service levels and skipping a generation in
the systems upgrade roadmap can be regarded as short-term levers,
while outsourcing, consolidating and automating monitoring ac-
tivities must be classed as medium-term levers,

e Networks: Here, short-term levers include consolidating and rene-
gotiating contracts, analyzing network usage and managing de-
mand. One medium-term lever would be to consolidate private
networks,

e Desktop and end user support: In the short term, savings can be re-
alized by outsourcing services and help desk support, managing
demand and rigorously enforcing defined policies. In the medium-
term, useful levers can include optimizing asset management, im-
plementing desktop replacement policies, standardizing desktop
profiles and running the help desk as a call center.

Substantial savings can be realized by applying these levers. The exact
figure usually varies between 5 and as much as 50 percent of the IT budget
(see figure 2).

Standard IT cost ratios (e.g. IT cost over revenue) give companies only a
rough estimate of what target IT costs should really be. Many companies
with relatively high IT spending are actually among the top companies in
terms of overall corporate performance in their respective industries. The
key question is therefore not how much should be spent on IT, but what
exactly it should be used for.

There are good reasons why some IT cost reduction projects succeed and
others do not. Many organizations tend to hide IT budgets in departmental
budgets. Any IT cost management project must therefore start by creating
a valid baseline. Successful IT cost management projects do not merely
define actions. They also make provision for consistent implementation
monitoring.

In order to keep IT costs at an acceptable level once they have initially
been reduced, information management must clearly assign responsibility
for budget targets to named individuals. Where necessary, budget compli-
ance must be enforced. Companies should adopt a process perspective, de-
fining process owners who are responsible for both IT costs and process
quality.

It is useful to combine a structural perspective with a process-oriented
view of IT costs. We have substantially reduced IT costs at companies in
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virtually all industries. Clients benefit in particular from our rigorous ap-
proach to implementation monitoring. We help clients identify their hidden
IT spend — a constant but manageable challenge.

IT cost management helps to reveal significant saving potential

Reduce IT spending

[ 1

Manage demand (impacts Achieve efficiencies
users, requires user input) (can be done within IT)
[ I : I ]
Categories Prioriti- |Project |Stan- Scale, Tools, Sourcing |Contract |Potential
(% of IT budget) |zation/ process |dards centrali- |automa- |changes |negotia- |savings
SLAs changes zation tion tion
20 | Application . O @ O O O @ 20-50%
development
20 | Application . O @ O O O O 10-33%
maintenance
25| End user O . @ @ O @ Q 10-25%
support
20 | Data center O O O O @ Q O 5-20%
operations
15| Networks O O ¢ ¢) O ™ @ 1040%

Cost reduction contribution:  More than 15% . Up to 15% O Up to 10% Q Less than S%O
1) After adjustments for changes in volume (i.e. growth in business, increased headcount)

Fig. 2: Overview of potential savings thanks to IT cost management?

5.2.5 Implications and Challenges for the New EU Member
States

The expansion of the European Union to include ten new member states
will not generate sudden changes in the Western European business world.
Major enterprises such as IBM and HP, for instance, have been present on
the Czech market for a long time. Companies such as Germany’s gedas
and EDS have followed their clients to the Czech Republic and now rank
among the leading IT service providers. Also, companies such as Accen-
ture and LogicaCMG, which offer BPO services in addition to IT services
in the Czech Republic, have increased their presence in recent years. Fur-
ther expansion is on their agenda.

3 Sources: PSM database, Gartner, Salary.com.



Value-Based Information Management 159

Scandinavian countries discovered the Baltic states quite some time ago
because of their highly-qualified workforce, low wages and cultural simi-
larities. Attractive subsidies and low taxes are further good reasons for
Western European companies to practice “nearshoring” in the new EU
member states. In Slovakia, Hungary and the Baltic states, for example, the
average tax rate is considerably below 20 percent.

The new membership of the ten states will create more favorable condi-
tions for business cooperation within the EU. This will in turn encourage
further investment. In the past, lack of capital and investment security in
particular were obstacles to the progress of business cooperation. Further-
more, the new member states can now also expect significant financial
support from Brussels.

While EU expansion is improving basic conditions, however, it will also
lead to increased costs (e.g. through increasing wages) in the new member
states. Therefore, the challenge to companies based in the new member
states is now to sharpen their competitive advantage — high-quality work at
low cost — and leverage their proximity to Western European countries in
order to protect and grow their business in future.

Companies in the new member states can only continue to offer competi-
tive prices and meet demands for greater efficiency if they improve their
IT systems and exploit the potential that value-based IT strategies offer.
Companies in Eastern Europe can make targeted use of information man-
agement to improve their own performance, thus making themselves more
attractive to foreign companies and increasing cooperation opportunities.
Especially through joint ventures with Western partners, Eastern European
companies can acquire additional expertise and experience, enabling them
to boost both their national and their international business.

In this context, the implementation of a value-based IT strategy provides
companies in new member states with a framework to enter the market
successfully and add substantial value internally. An IT strategy that is
aligned with the business strategy can further enhance the already prized
quality of their work while reducing process time and costs.

Moreover, companies in the ten new member states should focus attention
on developing their ability to manage large IT projects, as the offshoring
business necessitates cross-border project management. To generate real
business value and avoid pitfalls, balanced project plans must be devel-
oped and their implementation controlled. Complex development tasks
should not be thwarted by communication problems. Nor should high in-
ternal planning and monitoring costs erode cost advantages.
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Appropriate IT structures should be developed to ensure effective interfac-
ing with parent companies, most of which are likely to be based in West-
ern Europe. Furthermore, this is also necessary to the success of outsourc-
ing deals and to support clients as they move toward signing such deals.
The goal of contractual negotiations must be to reduce the client’s total
cost of ownership as far as possible while honoring defined service level
agreements. To do this effectively and efficiently, companies need appro-
priate internal IT structures. The latter also helps both Eastern European IT
service providers and their parent companies alike to acquire new client
groups for outsourcing projects.

Finally, Eastern European companies can further reduce IT costs and ex-
pose hidden costs by means of targeted IT cost management. This not only
increases their cost advantage over Western European companies, but also
frees up capital for new innovation projects.

5.3 Case Study Merging Large-Scale IT Organizations

CEE countries are likely to become even more important as preferred IT
outsourcing locations. As the IT industry matures, a consolidation process
will be initiated, forcing organizations to merge large-scale IT organiza-
tions in very short time without threatening service levels. It is therefore
reasonable to examine IT consolidation projects in Western European
countries in order to learn lessons in preparation for forthcoming issues in
CEE.

The company in question was one of Europe’s leading banks. Unlike a
number of its competitors, it had managed both to stay profitable and, by
virtue of successive acquisitions, to grow so strongly that there appeared to
be no threat to its position among the top five European banks for a long
time to come.

After its last merger with another large bank in the same country, the man-
agement board initially focused on building up Retail/Corporate Banking
and Investment Banking, its principal business divisions. Within Re-
tail/Corporate Banking, this gave rise to an IT unit totaling some 4,000
people, of whom over half were external service providers. The total
budget for this unit came to around EUR 2 billion.

The following structural units were anchored at the very top level:

e User Support,
e Operations,
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Systems Integration,

Business System Development,
Distributed System Development,
Systems Engineering,

Architecture and Service Management.

When the IT management was told to make sustainable cost cuts, the CIO
decided to design a new IT organization. One fundamental assumption he
had to consider was the need to uphold the strict organizational separation
between Retail/Corporate Banking on the one hand and Investment Bank-
ing on the other.

The entire IT unit at Retail/Corporate Banking was subjected to an IT
function analysis whose aim was to clearly define the tasks assigned to all
IT staff. The analysis was supported by a department set up specially for
this purpose within the unit. A database tool was used to process and ana-
lyze the structural data.

Since the possibility of merging with the IT functions of the Investment
Banking arm had been ruled out from the word go, it was only possible to
look at a reorganization within the Retail/Corporate Banking division. The
tasks of the former Systems Engineering unit were split between the Dis-
tributed System Development and Operations units. Across-the-board
functions spread across all departments were bundled together to form a
new structural unit. The Architecture unit was downsized significantly,
while User Support was optimized based on a new process model. Poten-
tial savings totaling EUR 300 million per annum were identified, and con-
crete measures to tap this potential were put in place.

Some of the key lessons learned from this example were as follows:

e The success of IT systems must always be measurable in terms of
quality or efficiency gains in the business processes they are in-
tended to support. A high service level makes sense in all cases
where a business process can be measurably improved,

e [T organizations have to learn to see themselves as service provid-
ers who must adapt what they supply to what their customers de-
mand. Internal issues — i.e. the way in which the IT unit is organ-
ized and structured — must be subordinated to this principle,

e IT managers must know those aspects of IT in which their organi-
zation has the edge in terms of knowledge or experience, and must
consciously cultivate this lead internally,
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IT efficiency cannot be achieved by sophisticated allocation and
controlling methods, but by learning to handle IT resources effi-
ciently and intelligently,

Having a “mastery” of technology does not only mean understand-
ing how to use equipment and software. It also (and especially)
means the ability to quantify the economic potential of a technol-
ogy,

IT organizations must be forward-looking — but they must also be
able to work sensibly with aging technologies. “Application re-
tirement” is not always a viable option,

IT architectures are merely a means to an end — the end being sup-
port for business processes and IT efficiency.
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6.1 Introduction

In the early 1990s, Finland was on the brink of bankruptcy. It seemed that
the country would cease to exist unless the rapid downward slide could be
stopped. The era of relatively successful resource- and investment-driven
growth had come to an end. Its economy and business activities were sim-
ply not sufficiently extensive and competitive to support the current stan-
dard of living.

Fortunately, Finland was able to achieve a quick turnaround. In the new
millennium, it has, on several occasions, held the top position in the World
Economic Forum’s global competitiveness rankings of over one hundred
national economies. Manuel Castells — arguably one of the leading thinkers
of our time on the subject — has portrayed Finland as the most promising
prototype of the future network society, a society based on the intense gen-
eration, sharing and use of knowledge.
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This chapter outlines the Finnish path toward becoming a knowledge
economy. It also briefly considers the elements of locational advantage in
a global digital economy in light of recent Finnish experience. Section 2
discusses the current developmental stage in the Finnish knowledge econ-
omy. Section 3 provides a general examination of the developments that
preceded this stage. Section 4 focuses on the historical development of
Finland’s ICT cluster, focusing especially on its core: the mobile commu-
nications equipment industry and Nokia. Section 5 identifies some of the
factors underlying the Finnish success in ICT provisioning. Section 6 dis-
cusses current challenges to the sector before section 7 sums up.

6.2 Finland as a Knowledge Economy: The Four Pillars

The World Bank (http://info.worldbank.org/kam/) identifies four main pil-
lars of a knowledge economy: economic incentives, innovation, education
and information infrastructure. A knowledge economy is the sum of its
constituent parts and should be reasonably well balanced. For example, it
might not be a lack of technological infrastructure or skilled engineers that
restrains economic growth. It might equally well be a lack of entrepreneurs
or proper economic incentives and opportunities. Various elements of the
Finnish knowledge-based economy are discussed below in light of the
World Bank’s knowledge economy index (KEI), which uses over 70 indi-
cators to rank more than 120 countries worldwide. Figure 1 shows selected
countries by overall KEI ranking. Finland scores highly on all four pillars.
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Fig. 1: The World Bank’s knowledge economy index (selected countries)

6.2.1 Economic Incentive Regime

The economic incentives pillar is the weakest one for Finland. Arguably,
its relative weakness here is a flip side of the Nordic welfare state, which is
based on egalitarian values, advanced social security and, consequently,
high and progressive taxes. Incentives for entrepreneurship are insuffi-
cient. Hence entrepreneurs account for a relatively low proportion of total
employment. This might be a hindrance to the rapid adoption and diffusion
of new technologies, as well as to industrial renewal, thereby posing a risk
to longer-term economic growth.

The “new economy” boom in the late 1990s seemed to offer both en-
hanced incentives and opportunities, particularly in ICT-related fields.
While there were abundant examples of students and graduates of techni-
cal universities establishing new firms, for instance, the effects on overall
entrepreneurial activity appear to have been disappointingly low (Koski &
Sierimo, 2003).

Politicians and civil servants agree that the lack of entrepreneurial dynam-
ics is perhaps the single most important problem in the Finnish economic
landscape. Major efforts are thus being undertaken to address this issue.
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Company taxation was reformed at the beginning of 2005 to make the tax
system more internationally competitive. The aim of the reform is to pro-
mote corporate investment, encourage growth and spur entrepreneurship.
The corporate income tax rate has been reduced considerably. Tradition-
ally, only weak tax incentives have existed for small and medium-sized en-
terprises and the entrepreneurs that run them. The reform is likely to im-
prove this situation to some degree.

6.2.2 Innovation

According to the European Community Innovation Survey conducted in
2004 (http://www.cordis.lu/), Finland ranks second among the EU coun-
tries in overall innovativeness. The country does superbly on technical in-
novation, but seems to be underperforming in organizational innovation
and commercialization. A recent evaluation of the Finnish national innova-
tion system (Georghiou, Smith, Toivanen, & Yld-Anttila, 2003) has also
suggested that — while standing out as a relatively fine-tuned “machine” in
other respects — the system has deficiencies in its non-technical dimen-
sions.

Finland has been quite innovative in its technology policy. It was the first
country in the world to introduce the concept of a national innovation sys-
tem as the basic frame of reference in policy formulation. As far back as
the 1980s, collaboration between the private and public sectors and be-
tween industry and the research community was emphasized in policy-
making. Gradually, policy emphasis has shifted from a “science push” to
an “industry pull” mentality. National technology programs were adopted
as a main instrument of technology policies in the 1980s.

Technology policy started to emphasize ICT in the early 1980s, i.e. well
before the boom in the mid-1990s. Extensive programs in this field con-
tributed to the country’s later success and paved the way to today’s knowl-
edge-based economy.

6.2.3 Education: The Quest for Equity and High Quality

Education is a key element of a knowledge-based economy, as it affects
both the supply of and demand for innovation. Human capital, embodied in
skilled labor, complements new technologies by aiding their development,
adoption and diffusion.

In the recent OECD’s Program for International Student Assessment
(PISA), Finland came top in terms of learning skills among 15-year olds in
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all three areas: mathematics, science and reading literacy. Finland also ex-
hibited exceptionally low variation among schools and students. Even the
country’s “low performers” were above the mean of the forty countries
studied.

Similarly, the OECD’s International Adult Literacy Survey (IALS) sug-
gests that Finland’s 16 to 59 year-olds are top performers in terms of
prose, documented and quantitative literacy. To some extent, the high,
even performance of both young people and adults reflects the egalitarian
values of Finnish society.

While internationally compatible data is much less readily available on
higher education performance, this is one area where the Finnish system is
arguably only a mediocre performer. Resources are perhaps spread too
thinly to enable the relevant institutions to conduct education and research
at the global forefront. The policy of aiming for equal opportunities and
outcomes may hold back the most gifted. While there is only anecdotal
evidence of a “brain drain” problem, the country is certainly not enjoying
any significant “brain gain” in terms of foreign students or skilled labor.
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Fig. 2: Doctoral degrees in the population at the typical age of graduation (left)
and the share of foreign PhD students (right)



168 P. Rouvinen and P. Yli-Anttila

6.2.4 Information Infrastructure

A highly developed information and communication infrastructure is a
necessary — albeit not sufficient — condition of a knowledge-based econ-
omy. The spread of PCs and Internet access across homes and offices is
perhaps the most important prerequisite if a knowledge society is to blos-
som. In Finland, however, mobile telephony has led the way. After the
mid-1990s, the country became renowned as a “mobile wonderland” due
to the rapid diffusion of mobile communications. It is plausible to argue
that this development also boosted ICT diffusion more generally. Internet
diffusion in Finland is nevertheless not much higher than the OECD aver-
age, and the spread of broadband access has until recently been sluggish.

Again, official policies have created deficiencies in ICT diffusion. Recent
tighter policies have increased competition in broadband access provision
and subscriptions have risen. The choice of particular technologies per se
is, however, left to market participants.
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6.3 Laying the Foundations
6.3.1 Historical Backdrop

High social cohesion, a consistent and predictable policy environment, a
sound basic infrastructure, and a just and efficient legislative and juridical
environment are often emphasized as the necessary foundations for a
knowledge economy. In Finland, these attributes have been built over the
course of several centuries. The country can be accurately characterized as
an open but small Nordic welfare state with relatively even income distri-
bution and minimal class distinctions.

Finland’s most important (and virtually only) endowment of natural re-
sources — forests — proved to be the decisive factor in the take-off phase of
industrial growth. Swift advances in prosperity toward the end of the
1800s and in the early 20" century were based on rapidly growing exports
of forestry products: first timber and, later, pulp and paper. From the late
1950s to the late 1970s, the Finnish forestry industry invested massively,
gradually transforming itself into a global technology leader with the most
modern and efficient production capacity in the world (Raumolin, 1992).
By the late 1980s, the forestry sector had developed into a globally com-
petitive industrial cluster that today provides high value-added paper
grades, as well as forestry technologies and consulting services
(Hernesniemi, Lammi, & Yld-Anttila, 1996; Rouvinen & Yli-Anttila,
1999).

Numerous structural transitions characterize the history of the Finnish
economy. The rise of the manufacturing industries as the engine of growth
during the 19™ and early 20™ century and changes in the relative impor-
tance of the different manufacturing industries over time are prime exam-
ples of this, as are the industrial changes that World War II and the associ-
ated war reparations to the former Soviet Union induced in Finland. The
structural change that preceded the economy’s emergence as a global wire-
less player, was, however, unusually profound.

Between 1990 and 1993, Finland ran into an unprecedented economic cri-
sis, induced by a number of coincidental and structural factors. These in-
cluded: a downturn in the forestry-related industries that were vital to the
national economy; disruption to the country’s sizable eastward trade due to
the collapse of the Soviet Union; a speculative bubble in the domestic se-
curities and real estate markets, fueled by uncontrolled credit expansion
and favorable terms of trade; and mismanaged financial liberalization,
which eventually led to a credit crunch and excessive private sector in-
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debtedness (Kiander & Vartia, 1996). In addition to these immediate rea-
sons for the recession, rigidities in economic and political systems as well
as corporatist structures pushed the country into an economic dead-end.

6.3.2 Structural Transformation

The deep recession initiated a structural transformation. Widespread cor-
porate restructuring and bankruptcies modified the economy’s industrial
structure. Also, the banking crisis that coincided with economic recession
triggered a fundamental change in the structure of the Finnish banking sys-
tem (Hyytinen, Kuosa, & Takalo, 2003).

The transition in the structure of Finland’s industry and exports in the
1990s was unique both nationally and internationally. In less than a dec-
ade, electronics became the most important single industry in terms of
production and exports. Finnish industry shifted from a raw materials,
capital, energy and scale-intensive focus to a knowledge-intensive focus.
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Fig. 4: Finnish manufacturing production volume (billions of euros, at 2000
prices)

The recession also led to a clear shift in policy thinking. Greater emphasis
was put on long-term microeconomic as opposed to short-term macroeco-
nomic policies, in recognition of the fact that the foundations of sustained
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national competitiveness are largely created at the micro level — in firms,
financial institutions and various innovative policy agencies.

Networking and cooperation in society in general, and in the business sec-
tor in particular, were acknowledged as important factors in knowledge
generation and use. To advance this goal, the government assumed the role
of facilitator and coordinator. Industrial policy goals were set in a context
of intensive and informal communication between government, industry,
academia and the labor market. The objective was to build and enhance
businesses’ operating and framework conditions, and not to provide heavy
subsidies or other direct government support. A number of forums had
been founded to promote interaction between different interest groups, the
most prominent of which is the Science and Technology Policy Council.
The Council is chaired by the prime minister, and its membership consists
of seven other ministers (including the minister of finance). Industrial as-
sociations, acting as influential intermediaries between industry and the
public sector, have also played a salient role in the Finnish policy arena.

The recession of the early 1990s proved to be a watershed between the in-
vestment and knowledge-driven stages of national development. Today,
Finland’s relative R&D intensity — gross domestic research and develop-
ment expenditure (GERD) as a proportion of GDP — is among the highest
in the world (3.4 percent in 2003). If intensity were defined in terms of
human effort, Finland would clearly top the world in this respect.

The European integration process fueled the shift in policy that the eco-
nomic crisis of the early 1990s had initiated. Finland joined the European
Union in 1995 and, unlike other Scandinavian countries, adopted the euro
from the outset. For Finland, integration meant, among other things, that
the scope for national macroeconomic policies was considerably reduced.

One key factor behind the emerging knowledge economy is a strong com-
mitment to education. Due to increased investments in the education sys-
tem, younger generations of Finns were, by the late 1980s, among the best
educated in the world. Education that would enhance technological change
was prioritized in the policies of the 1960s and 1970s. Among the OECD
countries, the Finnish educational system trails only the Korean and Ger-
man systems in terms of its relative emphasis on natural sciences and en-
gineering.
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Fig. 5: Share of researchers in total employment

During the most intensive ICT-driven growth period, the supply of skilled
labor ran short in face of the industry’s requirements. The government re-
sponded by increasing the number of openings in higher education institu-
tions. From 1993 through 1998 the total intake nearly doubled at universi-
ties and nearly tripled at polytechnics. In early 1998, the government
adopted a program aimed at further increasing ICT education between
1998 and 2002. Resources allocated to universities did not, however,
match the sizeable growth in enrollment. As discussed above, basic educa-
tion nevertheless continues to be the focal point of the Finnish educational
system.

6.4 The Finnish ICT Cluster

6.4.1 Origins of the Telecommunications Sector

The origins of the Finnish ICT sector and its peculiarities can be traced
back to the Telephony Decree of the Finnish Senate in 1886, which dis-
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tributed numerous private operator licenses in order to circumvent Russian
telegraph regulations. When the country gained independence in 1917, an
additional public telephony operator (PTO) and regulator was established
to operate the telegraph and military telephone network left behind by the
Russians. In the 1930s, there were hundreds of private telecommunications
operators in Finland. Even today there are still some 40 significant opera-
tors.

From the outset, the Finnish telecommunications equipment markets were
open to foreign suppliers. Unlike in countries with an equipment manufac-
turing monopoly, e.g., France, Germany and Sweden, there was no public
interest in protecting domestic supply in Finland. As independent operators
were free to choose between different suppliers, the domestic providers
that slowly emerged were kept under constant competitive pressure.

Private operators’ interest in state-of-the-art technology was fueled by the
threat of being taken over by the PTO regulator in the event of underper-
formance. The tension between the public and private “camps”, originating
from the early days of telephony, was hence an important source of indus-
try dynamism. This long tradition of a “dual” market structure later pro-
vided a basis for balanced competition.

Anticipating worldwide deregulation in telecommunications and, in par-
ticular, the liberalization efforts of the EU, the development of the Finnish
market culminated in the early deregulation of the telecom market at the
turn of the 1990s. When deregulation began, Finland already had a rela-
tively competitive and diverse telecommunications operators and equip-
ment markets. The deregulation process was therefore relatively smooth.
There was, for example, no need for extensive government intervention to
induce equitable competition between the incumbent(s) and the entrants.

6.4.2 Emergence of the ICT Cluster

Finnish telecommunications equipment manufacturing was initiated
around 1920 in three separate organizations that were finally merged in
1987 under the management of one company, Nokia. The original compa-
nies had somewhat different focus areas at the outset: Salora concentrated
on the resale of radio and TV sets; Suomen Kaapelitehdas focused on ca-
bles and electricity production; and the radio laboratory controlled by the
Ministry of Defense, later named Televa, started out with military radio
systems.



174  P. Rouvinen and P. Yli-Anttila

In 1963, a call for tenders issued by the Finnish army for a battlefield radio
spurred companies to give physical expression to their accumulated exper-
tise. Ultimately, the army did not have the resources to purchase the sys-
tem. But the prototypes served as the forerunners of commercial portable
phones. Also, state agencies, including the telecommunications administra-
tor, the state railways and the coastguard, with their demanding communi-
cations requirements, had a major influence on companies’ product devel-
opment efforts'.

The Auto Radio Puhelin (ARP, car radio phone) network was introduced
in 1971 as the first mobile telephone network in the country to provide na-
tionwide service. It provided good geographical coverage but was not
technologically sophisticated. In the mid-1970s, the service had some ten
thousand subscribers. Finnish radio phone manufacturing gained a substan-
tial market share across the Nordic countries. Although ARP did not turn
mobile communications into a major business, it provided experience and
customer interfaces for companies such as Nokia, Salora and Televa. It
also indicated that there was commercial potential in mobile services.

In network systems, development was intensive and progressive but
yielded little sales revenue. In fact, it was other electronics applications,
such as TV sets, computers and industrial process control systems, that
dominated Finnish commercial electronics up until the late 1980s. The
adoption of semiconductor technology in the 1960s served as the basis for
electronics development. Coupled with pioneering product development in
digital transmission and digital signal processing, it generated knowledge
that proved pivotal for Finland’s later success in digital telecommunica-
tions.

The development of the analog Nordisk Mobil Telefon (NMT, Nordic
Mobile Telephone) standard in the 1970s was one very valuable outcome
of the traditional cooperation between Nordic telecommunications admin-
istrators and industry. It aimed at creating a Nordic market for mobile te-
lephony and inducing competition. The standard development project was
open to third-country suppliers as well. Openness promoted competition
with regard to network equipment and handsets. Advanced features such as
roaming were included and, fortunately, the diffusion-promoting “caller
pays” practice was also adopted.

! Important additional demand, in terms of both learning and sales revenue, came
from Soviet authorities, which valued not only Finnish technical innovativeness
and flexibility, but also the country’s political neutrality.
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In the early 1980s, the Nordic countries constituted the largest mobile
communication market worldwide in terms of the number of subscribers.
Mobira, a joint venture of Nokia and Salora, supplied the first NMT port-
able phones?. In contrast, Finnish companies were neither ready nor willing
to supply network technology in the early phase of the NMT project. Even-
tually, under pressure from the PTO, which was keen to curb the market
power of Sweden’s Ericsson and rein in equipment prices in general, Mo-
bira, and later Tele-Nokia, started to manufacture network equipment
(Palmberg, 2002).

Table 1: Share of the market for NMT handsets in 1985 (83,525 units in total)

Mobira Finland 25.70%
Ericsson Sweden 16.90%
Panasonic Japan 8.90%
Storno US, until 1977 Denmark 7.10%
Dancall Denmark 6.50%
Mitsubishi Japan 6.10%
NEC Japan 6.00%
Siemens Germany 5.60%
Motorola us 5.60%
Simonsen Norway 2.30%

Source: Nokia Mobile Phones (as cited in Haikid, 2001)

In 1988, the telecommunication authorities in the European Community
published the Groupe Spécial Mobile standard (GSM, digital global sys-
tem for mobile communication). The technological challenges surrounding
GSM related primarily to the digitization of radio transmissions and to the
exponential increase in the complexity of the signaling and control soft-
ware. These were fields in which Nokia had accumulated competencies
working with its customers in the advanced banking sector. Consequently,
this expertise gave it an entry ticket to the standard development project
(Palmberg & Martikainen, 2003).

2 Weighing approximately five kilograms, the original NMT terminals were not
quite the handsets we know today.
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At the same time, Nokia reorganized its telecom divisions to cater to the
envisioned GSM-based growth in cellular systems, and to help meet the
deadline for the inauguration of the GSM Service in Europe in 1991. The
tight deadline was met in Finland when the world’s first GSM call was
placed in June 1991, even though the pan-European launch of the service
was delayed due to technical problems. Nokia and Ericsson were among
the first companies to adopt GSM, which eventually became almost uni-
versally accepted — with the notable exceptions of the United States, Can-
ada and leading Latin American countries. Recently, GSM has also been
gaining ground in these markets.

On the operator side, the PTO had a monopoly of the NMT service. Owing
to the lucrative nature of the mobile market, the private camp applied for a
second license, but without success. In 1988, it decided, on the basis of a
regulatory loophole, to construct a mobile network without a national li-
cense. This private venture chose the newly developed GSM standard,
which was not yet in commercial use anywhere in the world. In 1990, a li-
cense was finally granted to a newly established company, Radiolinja, af-
ter an intensive political debate on the viability of parallel networks in a
small country. The digital mobile service was commercialized the follow-
ing year by Nokia, which thus made its global GSM debut with Radio-
linja’s network. The PTO followed suit in a partnership with Ericsson.

The mobile market entrant started to erode mobile service pricing. Soon,
Finnish mobile services were the least expensive in the world. Fueled by
more affordable portable phones, which were gradually replacing common
auto phones, mobile communications was adopted by the masses.

Although the foundations of domestic equipment manufacturing were laid
in the 1920s, foreign manufacturers dominated the market up until the
1980s. During the 1970s and 1980s, Finland made rapid advances in digi-
tal and mobile technologies. Nokia participated in these developments and,
since the 1970s, has become a central force in the consolidation of the in-
dustry. By the late 1980s, a fair part of the Finnish telecommunications
equipment industry had merged under the aegis of Nokia.

6.4.3 Nokia, the Engine

The merger of Nokia (originally a timber-grinding mill), Suomen Kaape-
litehdas (Finnish Cable Works) and Suomen Gummitehdas (Finnish Rub-
ber Works) in 1967 can be regarded as the birth of the Nokia Corporation
that exists today. Although the forestry-based company lent the name, the
cable company provided the core knowledge base for the new entity. In
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1960, this unit had established an electronics department reselling com-
puters, providing computing services, and also manufacturing some of its
own electronic devices. It also assumed an important role in educating its
own staff — and Finns in generally — in the area of digital technologies.

Nokia was still pursuing a conglomerate strategy in the 1980s and made
several sizable acquisitions in consumer electronics (e.g. televisions, such
as Sweden’s Luxor in 1984 and the German Standard Elektrik Lorenz in
1987), information systems (e.g., the Swedish Ericsson Information Sys-
tems in 1988) and other fields not directly related to telecommunications.
Indeed, Nokia was the biggest manufacturer of personal computers and
color TV sets in the Nordic countries and ranked among the top 10 in
Europe. This conglomerate strategy thus explains, at least in part, Nokia’s
role in merging the various businesses of Salora, Suomen Kaapelitehdas
and Televa.

The conglomerate strategy was, however, not a success story. Exacerbated
by managerial and ownership problems and the early 1990s recession, it
plunged the company into a deep crisis. Nokia almost went bankrupt in the
early 1990s, primarily as a consequence of its overly ambitious and costly
acquisition and internationalization strategy. In 1992, Jorma Ollila became
the CEO. Under his leadership, the course changed and activities outside
mobile communications were divested. This process was completed by the
late 1990s.

With the exception of UK-based Technophone, Europe’s second-largest
mobile phone manufacturer at the time (in 1991), Nokia has effected no
major foreign acquisitions in communications. In fact, it retreated from its
acquisition strategy almost completely after the early 1990s. Alliances
were nevertheless important from early on. In handsets, Nokia established
joint ventures with America’s Tandy and engaged in private labeling with
Tandy-owned Radio Shack, AT&T and others. On the network side, it ini-
tially partnered with Alcatel (France) and AEG (Germany) to provide
GSM solutions.
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Fig. 6: Nokia’s sales by industry: from conglomerate to mobile communications
company

With a share of about 30 percent, Nokia is the market leader in mobile
handsets and also one of the dominant players in mobile network infra-
structure equipment. It has been riding the wave of exploding global mo-
bile telecommunication markets, fueled by worldwide deregulation in tele-
communications. Thanks to its narrowly defined and globally-orientated
strategy, it has been able to meet the market challenge somewhat better
than its closest competitors. Furthermore, management has been able to
build an innovation-driven culture and supportive organizational structure,
flexibly exploiting both internal and external networking — yet retaining, in
contrast to its main competitors, most of its manufacturing in-house.

In the 1990s, Nokia’s challenge was to manage rapid organic growth. In
the new millennium, the challenge has been to manage its end. Nokia’s
growth was clearly aided by its agility and lack of bureaucracy. Although
the company has Finnish roots and its executive board is mainly populated
by Finns, Nokia’s orientation has been distinctively global. While Nokia
has had its share of problems and challenges as well, what seems to set
Nokia apart from many other gigantic corporations is its ability to react
quickly and improvise in times of crisis. The company’s most recent crisis
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nonetheless suggests that it has — at least temporarily — abandoned some of
its core values.

In late 2003 and early 2004, Nokia’s market share dropped rapidly by
some five percentage points to about 30 percent — way off the announced
target of 40 percent. For outside observers, it seemed that three things
came together at once: First, the company implemented a major organiza-
tional change at a time of exceptional market turbulence. Second, it was
stubbornly trying to educate the market, i.e. it apparently refused to offer
the increasingly popular clamshell designs, was slow to include cameras in
its mid-range models, and introduced its models for the next generation
mobile networks surprisingly late. And third, it chose to fight the operators
by not letting them adapt the phones to their customers’ needs and intro-
duce co-branding. Price cuts in early 2004 and new product roll-outs later
in the year nevertheless enabled the company to secure its market position.
The company has also become more responsive to the requests of opera-
tors and quickly diversified its product portfolio to better meet changing
consumer tastes.
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Fig. 7: Market shares of major mobile phone manufacturers: Nokia remains the
leader
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6.4.4 Other ICT Firms

While Nokia’s central role cannot probably be overemphasized, the emer-
gence of the Finnish ICT cluster is not entirely driven by this one com-
pany. The Finnish ICT sector — or cluster — comprises 4,000 to 6,000 firms
(depending on the definition employed), including some 300 first-tier sup-
pliers of Nokia (Ali-Yrkko, 2003). There is hence more to the Finnish ICT
cluster than one highly successful company.

Table 2: Top 20 ICT companies in Finland in 2003

Company Line of Business Sales 2003 (MEUR)
Nokia Communications equipment 29455
TeliaSonera Finland Network service / maintenance 1939
Elisa Network service / maintenance 1538
Tietoenator IT service 1374
GNT Finland Equipment wholesales 532
IBM IT equipment 452
Hewlett-Packard IT equipment 422
Siemens Communications equipment 418
WM-Data Novo IT service 369
Finnet Network service / maintenance 352
Eltel Networks Network service / maintenance 287
Tellabs Communications equipment 272
Fujitsu Services IT service 255
Tech Data Finland Equipment wholesales 225
Scribona Distribution Equipment wholesales 210
Canon North-East Equipment wholesales 208
Communications equipment
Elektrobit Group (ODM) 148
L M Ericsson Communications equipment 148
YIT Primatel Network service / maintenance 129
Atea Finland IT service and equipment resale 127

Sources: Tietoviikko (the 2004 special issue: the 250 biggest ICT companies)

Although other Finnish ICT companies are gaining ground in global mar-
kets, there have been no major breakthroughs in broader ICT market seg-
ments. Given the substance and sophistication of Nokia’s computer-related
activities, coupled with the fact that Finnish universities have been hatch-
eries of several ground-breaking Internet-based inventions, the weak
commercial success of the Finnish ICT sector outside wireless communi-
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cations is somewhat disappointing. However, ethical and social, rather
than commercial motives have characterized some of the best-known Fin-
nish innovations in the Internet realm?.

Firms such as Ericsson, Fujitsu, IBM, HP and Siemens have established
R&D units in Finland, which has been interpreted as a sign of the viability
of the country’s ICT cluster. However, there have been recent indications
that other locations, such as South Korea, are challenging Finland’s lead-
ing position as a pioneering ICT market and, thus, as an inspiring envi-
ronment in which to develop technology.

6.5 Success Factors in ICT

6.5.1 The Desperate Need for Something New

For Finland, the recession of the early 1990s provided a decisive break
with the past. It fostered a pragmatic and straightforward culture in both
politics and business. Faced with deep recession, the Finns simply could
not afford inflexibility or bureaucracy. Thanks to the country’s stable po-
litical environment and social cohesion, political institutions remained

3 The best-known example of non-commercial pursuits is the open source soft-
ware Linux that today challenges the predominance of Microsoft. This revolu-
tionary operating system, which today includes contributions from thousands of
programmers, was initiated by 22 year-old student Linus Torvalds in 1991. Tor-
valds’ original objective was to understand task-switching operation. In the fol-
lowing year, Linux was combined with US-based open software GNU to pro-
duce a complete, free operating system. Another widespread Internet
application, the real-time chat environment (Internet Relay Chat, IRC), also
originated from a Finnish university classroom. Furthermore, the first Internet
information browser to feature a graphical user interface was created by a group
of Finnish students in 1992 — a year before Mosaic was released by the National
Center for Supercomputing Applications at the University of Illinois, USA. The
students, however, shelved the software due to the lack of business interest. An-
other invention in the category of “missed Internet business opportunities” in-
cludes the router, which connects local and general networks. Nokia’s engineers
created a router in 1983, before Cisco, but gave precedence to modem develop-
ment and so neglected it. Some student-initiated inventions have grown into vi-
able businesses, particularly in the area of secure network solutions (e.g. SSH
Communications Security and F-Secure). Even the most successful companies
that have an international reach are still classed as small and medium-sized en-
terprises, however.
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functional. The necessary policy adjustments could therefore be made even
during the crisis.

Vast unemployment in the 1990s gave the emerging ICT cluster the large
recruitment pool it needed for its expansion. The public educational system
also responded to ICT-related needs. Furthermore, the collapse of eastward
trade freed up resources that firms could then channel into developing ICT
(including GSM) and pursuing the subsequent expansion.

6.5.2 Relaxed Capital Constraints

The liberalization of global markets for goods, services, capital and tech-
nology, triggered by developments in the United Kingdom and the United
States in the late 1970s, led to a globalization boom in the mid-1980s. As a
result of this globalization and concurrent Europe-wide liberalization ef-
forts, Finnish companies gained access to new markets and became in-
creasingly exposed to global competition.

Lack of capital was long regarded as the Achilles’ heel of the Finnish
economy. This realization was instrumental to the liberalization of capital
markets in the 1980s and to relaxed capital constraints in the early 1990s.
After deregulation and Finland’s accession to the European Economic
Area (EEA) and the EU, larger Finnish companies in particular gained di-
rect access to foreign investors. A huge influx of capital to Finland fol-
lowed in the mid-1990s and, for a couple of years, the Helsinki Stock Ex-
change was the most international one in the world, measured by the share
of market value held by foreigners.

The Finnish financial system moved away from a bank-centric system in
the mid-1990s, when the stock market grew and intermediated debt finance
contracted as a result of the banking crisis in the early 1990s. Greater
availability of venture capital has been especially important to small Fin-
nish ICT firms, which apparently have a need to maintain conservative
leverage ratios (Hyytinen & Pajarinen, 2005).

6.5.3 Technological Opportunity

Digitization was a major technological breakthrough in voice and data
storage, processing and transmission. This was important for Finland, as it
provided an opportunity for new players with neither experience nor
vested interests in computing or communication. Finland had sufficient
expertise in digital technologies in general and in telecommunications in
particular, both of which were vital to the big GSM breakthrough.
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Radio technology, in addition to a profound understanding of telecommu-
nications, was one of the prerequisites for building a mobile telephone sys-
tem. University-level education in radio technology had started in the early
1920s. It “lurked in the shadows” in many Finnish firms well before being
channeled into commercial applications.

6.5.4 Winning Standards

Telecommunications standardization in the Nordic and European contexts
may be the single biggest factor that explains the Finnish ICT success
story. Finland was an early adopter of first NMT and then GSM, both of
which eventually proved to be the “winning technologies” in their eras.

Early on, NMT provided critical mass and relatively high penetration rates,
leading to early recovery of development costs as well as the accumulation
of hands-on knowledge and scale economies. Many types of network bene-
fits in both production and consumption also accumulated.

When the transition to digital technologies came, Nokia bet heavily on
GSM as the second-generation (2G) standard. Eventually, this technology
commanded three-quarters of the worldwide user base. Nokia managed to
capitalize on its early lead in both GSM networks and handsets.

6.5.5 Sophisticated Demand

During and prior to the Cold War era, telecommunications operation was
considered a natural monopoly and equipment manufacturing was largely
kept nationalized for strategic reasons. Since then, both operation and
equipment markets have been almost completely deregulated and liberal-
ized. Finnish ICT firms, unlike many of their international competitors,
had ample experience operating in a competitive environment with diverse
customer needs. Besides having a history of telecommunications competi-
tion that dated back over a hundred years, Finland was also some three
years ahead of other industrialized countries in taking the final steps to-
ward completely deregulating communications markets.

In mobile telecommunications in particular, deregulation gave rise to eager
“second-tier” operators and service providers that wanted to deploy new
networks rapidly and with a minimum of technical problems. Former mo-
nopoly operators were forced to respond by upgrading their networks.
Competition, and the resultant lower prices, fueled demand, which in turn
led to further investments. Thus, the industry indeed experienced a virtu-
ous demand cycle in the 1990s.
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Scandinavians seem to be accustomed and therefore quite willing to test
new technologies. In the early years of mobile telecommunications, new
generations of phones always caused quite a stir and “forced” many users
to shop for an upgrade. Fortunately, customer needs in these markets pre-
ceded those elsewhere, thus giving something of a first-mover advantage
to Scandinavian firms. Finland and Sweden are also leaders in certain
types of ICT usage, such as online banking and mobile payments. The
Scandinavian market was therefore a rather happy marriage of technologi-
cal competence in both production and use.

6.5.6 Cooperation and Visionary Management

Competition encourages efficient and lean organization. Somewhat para-
doxically, cooperation has been equally important to the success of ICT in
Finland. Indeed, international comparisons suggest that intensive inter-
organizational cooperation is one of the essential features of the Finnish
national innovation system.

As we saw earlier, a diverse array — but by no means all — of Finnish
communications expertise was eventually merged into Nokia. In the 1980s,
the corporation was relatively similar to some other Finnish conglomer-
ates. In the 1990s, however, it transformed itself into something excep-
tional. Despite its roots, Nokia was able to give up its forestry-related ac-
tivities and realized early on that Soviet trade was best treated as a “cash
cow” to finance developments elsewhere. Focusing on mobile communica-
tions was a bold move on Nokia’s part in the early 1990s, but one that paid
off handsomely.

6.5.7 Supporting Policies

The institutionalization and strengthening of science and technology poli-
cies began in the early 1960s. Important changes that contributed to the
knowledge-driven growth and expansion of the ICT sector took place
throughout the decades that followed. The main aim of these policies was
to strengthen industry’s science and technology base (Lemola, 2002).

At the start of the 1980s, technology policy became increasingly target-
oriented and systematic. The National Technology Agency (Tekes) was es-
tablished in 1982 to coordinate public R&D support and related efforts,
such as national technology programs. Technology transfer and the com-
mercialization of research results were emphasized. Tekes and its pro-
grams became important instruments for implementing policies. The focus
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of the new agency’s operations was information technology. In fact, two
extensive information technology programs had already been initiated be-
fore Tekes was established.

Toward the end of the 1980s, a more systemic view of policy-making was
adopted. Then, in the early 1990s, the deep recession fostered the relative
importance of microeconomic policies. In the 1990s, the Science and
Technology Policy Council also introduced the national innovation system
as a basic framework for policy-making. Innovation was seen as being of a
systemic nature, contrary to the traditional linear innovation model. This
enhanced cooperation between various policy agencies and improved pos-
sibilities for making use of emerging, complex ICT. The systemic view
also highlighted the role of education in adopting, diffusing and utilizing
new technologies (Georghiou et al., 2003).

6.6 Challenges in the ICT Sector
6.6.1 An Emerging All-IP World

One of the key challenges for the Finnish ICT cluster is the ongoing con-
vergence of voice and data communications, information systems, con-
sumer electronics, and the digital content that is being tailored for these
various channels and devices. Mobile Internet — perhaps more appropri-
ately referred to as “anytime, anywhere, anyway” Internet services — will
introduce a new playing field with a diverse array of players. Indeed, par-
ticipants in the respective industries are already competing in both hand-
sets and networks, and this tendency will only strengthen as the Internet
Protocol (IP) increasingly forms the basis for all electronic communica-
tion. Over time, the focus on equipment weakens as it becomes more dif-
fused, shifting to applications and content.

With a view to the all-IP future, Finland has two major weaknesses. First,
it has little clout outside mobile telecommunications equipment. Thus, it
cannot to a significant extent leverage market power in other areas as the
industry transforms itself. Second, the all-IP world is not likely to favor the
integrated and closed architectures and business models of the telecommu-
nications world. The first problem can be addressed by acquiring a broader
set of competencies and forming alliances with the leaders of the respec-
tive industries. The second problem can only be addressed by actually
competing in the ever more open and fragmented operating environment.
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6.6.2 Winning Standards in Future Network Generations?

Another challenge relates to the uncertainty over the next generation of
mobile networks. In the mid-1980s, the International Telecommunications
Union (ITU) assumed an active role in the introduction of third-generation
(3G) standards. Although the ITU pushed for one worldwide standard,
three were eventually accepted in the International Mobile Telecommuni-
cations (IMT-2000) guidelines: W-CDMA (better known as UMTS, the
Universal Mobile Telecommunication System), CDMA2000 (promoted in
particular by America’s Qualcomm) and the Chinese TD-SCDMA variant.
Originally, ITU’s decision was considered a victory for the Nokia-Ericsson
camp, which promoted UMTS. Early market developments nevertheless
seem to suggest that CDMA2000 is also showing some strength.

The main benefit of the first-generation digital (as opposed to analog) sys-
tem was improved voice quality. The key promise of 3G is improved data
communication. This shift is indeed taking place, albeit somewhat unex-
pectedly from the European point of view. Whereas Europeans seem to
have assumed that the mobile Internet would be an extension of mobile
telecommunications, the American approach — extending wireline data
communications architectures into wireless local area networks — appears
to have an early market lead.

Arguably, a combination of WLAN and an intermediate-generation (2.5G,
e.g. GPRS, general packet radio service) mobile telecommunications sys-
tem with “always-on” capability could be used to reach the goals of 3G.
WLAN nevertheless still faces a number of unsolved problems, such as
controls for login and access rights, payment, and coverage, that have al-
ready been solved for 3G. It is too early to say how the market will unfold.
Most likely, 3G and WLAN will coexist with in-between roaming.

6.6.3 Mobile Culture?

In a sense, the discussion of 3G versus WLAN is also about how the wire-
less culture will evolve. Will typical users eventually require broadband
access at all times and locations for streaming video and similar applica-
tions, or are they going to be happy having hotspots in areas of peak de-
mand and limited communication ability elsewhere? Perhaps more impor-
tantly, how much are they willing to pay, and for what?

For the majority of us, the office or home desktop computer remains the
most important means for storing the flow of our lives. A number of small
electronic appliances, mobile phones, along with personal digital assis-
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tants, electronic organizers, laptops and palmtops, are trying to take over
from the personal computer in this respect and become all-encompassing
“trusted personal devices”, perhaps even replacing our wallets and pass-
ports.

Early experience with the Wireless Application Protocol (WAP) suggests
that, in addition to how well the technology works, service pricing can
matter a great deal. If the technology does not fully meet customers’ ex-
pectations, demand is likely to be price-elastic (Gao, Hyytinen, &
Toivanen, 2005).

Depending on the actual configuration, Finland may stay on the cutting
edge and continue to serve as a useful testing ground for new applications,
or it may have to play catch-up with respect to some other lead-user con-
centrations such as South Korea, China, India and some US regions. Indi-
viduals, both as consumers and business representatives, will ultimately
decide who wins in the market place.

6.7 Locational Advantage in a Global Digital Economy

Concentrating on the ICT sector and Nokia obscures the fact that the
knowledge-intensity of the Finnish economy has been changing in virtu-
ally all major industries. The transformation taking place within individual
industries is as important as the one taking place between industries. In the
past, the Finnish economy has mostly rested on its “wooden leg”. In the
1990s, however, the ICT cluster raised a challenge to forestry-related ac-
tivities in terms of national importance. While the ICT cluster comprises
thousands of companies, Nokia’s leadership is undisputable.

Today, Finland is both the most forestry-dependent and ICT-dependent
country in the world (ICT commands the highest shares of business em-
ployment and value added in Finland according to OECD, 2004a). In both
sectors, Finland has traditionally been an important location for manufac-
turing activities. In the new millennium, however, the country has increas-
ingly been concentrating on R&D. While production in these sectors is
migrating to more cost-competitive locations and/or closer to key markets,
Finnish exports are picking up in niches within several traditional sectors.
While this will keep the country’s prospects relatively bright in the short
and medium term, further specialization toward knowledge creation would
certainly require some progress in new knowledge-intensive fields and/or
altogether new approaches in old industries by exploiting expertise in the
nano, bio, information and/or cognitive (NBIC) technologies, for example.
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Table 3: The roles played by forestry, ICT and Nokia in the Finnish economy

ICT

Forestry (including Nokia) Nokia
Number of firms 5,576 5,063 1
Share of GDP 3.9% 9.9% 3.7%
Share of employment 2.9% 5.2% 1.1%
Share of manuf. employment 15.4% 8.0% 5.0%
Share of manuf. exports 25.3% 19.6% 21.0%
Share of business R&D (BERD) 2.8% 58.0% 42.5%
Share of market capitalization 12.4% 51.5% 34.2%

Sources: ETLA calculations based on Statistics Finland, OECD/ANBERD and own esti-
mates

Notes: With the exceptions of total R&D (2001), total market capitalization (end of 2004)
and other Nokia data (2002), the figures refer to 2003. Forestry is defined as the sum of two
manufacturing industries (NACE rev. 3: 20; 21). ICT is defined as the sum of two manufac-
turing and two service industries (NACE rev. 3: 30; 32; 64; 72). It should be noted that for-
estry (or the concept of the forestry industry cluster or forestry-related industries) is rather
more narrowly defined than ICT, as it neither includes related services nor machinery and
equipment. “Share of market capitalization” refers to the shares of the total market valua-
tion of the main list of the Helsinki Stock Exchange at the end of 2004.

For a peripheral high-cost country such as Finland, the knowledge-
intensive strategy certainly poses risks. On the other hand, it is arguably
the only viable strategy to attain a high and growing standard of living in
the current economic climate. While it was hard to reach top position
among the knowledge-intensive economies, maintaining it might prove
even harder.

In the past, technological advance was largely the preserve of developed
countries. In the new millennium emerging markets and developing re-
gions have become increasingly important targets for and sources of tech-
nology. Ever more value-added activities are being off-shored. As sug-
gested by export patterns in areas such as mobile phone manufacturing,
this shift has been rapid indeed.

Location certainly matters. It is just that, in relative terms, regions outside
traditional “hotspots” have become much more attractive for all types of
business activities. So far, developed countries and regions have been the
main beneficiaries of economic globalization. Now, the fruits are being
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distributed more equally. Adjustments will take place in all countries.
While final outcomes are unforeseeable, it is nevertheless clear that the
most adaptive and agile will gain the most or lose the least. It seems likely
that countries will increasingly specialize in line with their accumulated
knowledge stocks. The role of basic factors of production will diminish,
but will not disappear altogether.

The Finnish example shows that it is possible to make a rapid transition
from a resource- and investment-driven economy to one driven by knowl-
edge without sacrificing society’s core values. It should be noted, however,
that the foundations of the quick turnaround were laid over several dec-
ades, and that a number of special circumstances came together at once.

Public policy played a curious role in the Finnish developments. Seem-
ingly it became less important as the focus shifted away from acute busi-
ness and industry needs. On the other hand, in a Nordic welfare state, the
basic foundations of a knowledge society are mostly cultivated by the pub-
lic sector. Acknowledging some of the causes leading to the recession in
the early 1990s, greater emphasis was put on longer-term microeconomic —
as opposed to shorter-term macroeconomic — policies. The change in pol-
icy thinking manifested itself as information society programs and as a
shift in industrial policies toward knowledge creation and innovation. A
previously resource and investment-driven economy took a huge step to-
ward a knowledge economy, a step enabled by the generation and adoption
of new knowledge created by scientific research and technological devel-
opment. Commitment to education, quick adoption of best practices and
openness to the global economy were the crucial building blocks of this
transition.
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Fig. 9: Stylized global market growth and Finnish market shares in some key
products

To advance the nation’s knowledge base and enhance its industrial struc-
ture, Finland did not, like Taiwan, rely on tax holidays or similar incen-
tives. It did not, like Ireland, attract the business activities of multinational
enterprises. It did not, like Japan, protect its domestic markets in order to
nurture infant industries and technologies. And it did not, like South Ko-
rea, concentrate its efforts on a few national champions. Yet all these
countries rank among the great success stories of postwar economic his-
tory, not least thanks to the policies exercised. This suggests that very dif-
ferent strategies for economic development can work. Countries are thus
well-advised to imitate sound policy-making and provide world-class
framework conditions, but not to try to replicate out of context particular
approaches or decisions that have been taken by others.
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incorporating reception apparatus). The total global export market is defined as the sum of
the above 31 countries. The difference in shares is calculated from nominal US dollar val-
ues in 1996 and 2002. Export statistics unavoidably include some through-traffic. Caution
must therefore be exercised in interpreting them.

Fig. 10: 19962002 change in countries’ global mobile phone export market
shares: manufacturing moves to cost-competitive locations

The Finnish case is, in many aspects, unique. Unlike any of the afore-
mentioned countries, Finland had for decades benefited from an “exclu-
sive” technology-hungry export market in the former Soviet Union. The
Finns themselves have also been and remain exceptionally technology
savvy: The country was instrumental in giving birth to two successive gen-
erations of winning standards. Almost by coincidence, the country found
itself well-positioned on the eve of a major technological discontinuity and
the global liberalization of key sectors. Besides these aspects, closer in-
spection reveals countless other both planned and coincidental factors that
turned to the country’s advantage. Therefore, while the Finnish case holds
many lessons, the idiosyncrasies of the situation may make replication dif-
ficult.
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7 Data Analysis and Index Computation:
Methodology

Amit Jain, INSEAD

The eEurope 2005 Index was developed based on the eEurope benchmark-
ing framework proposed by the European Commission'. Examining a
country’s overall index gives an idea of how that country compares to
other EU countries, in particular with respect to the incumbent EU-15
countries. In calculating this index, the overriding aim was to provide the
most scientific and credible interpretation of reality. The process included
selecting relevant quality variables, estimating missing data, condensing
the data into factors relevant to each component index, and calculating the
index by averaging the five component index scores. The data analysis
methodology can be divided into three different phases: data preparation,
data validation and index computation.

7.1 Data Preparation

The main steps to prepare data for analysis are shown in figure 1 and ex-
plained in greater detail below.

Data Data
Variable - Data estimation estimation
selection i trans.- using using
formation regression clustering

Fig. 1: Steps in data preparation

! The eEurope 2005 Action Plan has been recommended for implementation in the
Council Resolution of 18 February 2003 as seen in the Official Journal of the
European Union pages C48/2 to C46/8.
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Variable Selection

The first step in the study was to collect the most complete and high-
quality set of data possible about information and communication technol-
ogy in general and the Internet in particular with respect to the eEurope
2005 benchmarking framework. The variables selected were required to
have a minimum of 65 percent country coverage. At the outset, 78 vari-
ables were short-listed based on their qualitative relevance to the eEurope
2005 Index. Twenty nine of these seventy eight variables were dropped
due to their failure to pass the observation threshold of 65 percent. The
remaining forty nine variables were then divided into five component in-
dexes: Internet indicators, modern online public services, dynamic e-
business environment, secure information infrastructure and broadband.

Two types of variables were short-listed: soft data and hard data variables.
For the purposes of this study, the subjective data gathered from survey
questionnaires is termed “soft” data and statistical data collected by inde-
pendent agencies is termed “hard” data. The soft data initially selected for
the study was extracted from the 2004 Global Competitiveness Report
(GCR; also referred to as the Executive Opinion Survey (EOS)). The hard
data was extracted from six different sources: SIBIS, World Development
Indicators (WDI), the World Information Technology and Service Alliance
(WITSA), the International Telecommunication Union (ITU), Pyramid,
and the World Economic Forum. While soft data is critical in identifying
the opinions of the decision-makers and opinion leaders who are intimately
familiar with a particular economy, hard data captures fundamental ele-
ments related to the development of infrastructure, human capital and
e-commerce.

Selecting the Countries

The main criteria used in selecting countries were the scope and reliability
of the data available. Limitations in the availability of reliable data led us
to accept 25 countries for the study out of the 28 countries in total (the EU-
15 countries, the ten new member states and the three candidate countries).
Three countries — Cyprus, Malta and Turkey — could not be included in the
study due to limitations of data availability. Table 1 lists the countries cov-
ered by this research.
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Table 1: Countries included in the research

Country Type
1 Austria EU-15
2 Belgium EU-15
3 Bulgaria Candidate
4 Czech Republic NMS
5 Denmark EU-15
6 Estonia NMS
7 Finland EU-15
8 France EU-15
9 Germany EU-15
10 Greece EU-15
11 Hungary NMS
12 Ireland EU-15
13 Italy EU-15
14 Latvia NMS
15 Lithuania NMS
15 Luxembourg EU-15
17 Netherlands EU-15
18 Poland NMS
19 Portugal EU-15
20 Romania Candidate
21 Slovak Republic NMS
22 Slovenia NMS
23 Spain EU-15
24 Sweden EU-15
25 United Kingdom EU-15
Countries not included in the study
26 Cyprus NMS
27 Malta NMS
28 Turkey Candidate

197
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A number of the 25 countries included in the study are not covered by
some of the data collection agencies in their research. Where data was
missing for some countries, it was therefore necessary to use several esti-
mation techniques to derive appropriate data points. As a result, some cau-
tion is warranted when interpreting the results for those countries whose
index scores are very close.

Data Transformation: Making the Data Comparable

In order to compare the data across the 25 selected countries, a number of
variables that could not be used in their absolute form to calculate the NRI
were transformed. These variables were identified and then weighted a-
gainst an external variable such as GDP, population or GDP per capita
(PPP) to make them comparable across the countries. Table 2 lists the
transformed variables:

Table 2: Transforming variables to make them comparable

Variable no. Variable Denominator
3.01 Residential telephone connection charge GDP per capita
3.02 Business telephone monthly subscription GDP per capita
3.03 Business telephone connection charge GDP per capita
10.01 DSL broadband access Population

Soft data such as that of EOS 2004 and that drawn from SIBIS did not re-
quire transformation. Other hard data variables retained in the index and
not listed above also required no transformation, as the data had already
been weighted by the data collection agencies (either as a percentage or by
a common denominator such as population).

Estimating Data Using Regression

Despite reducing the number of variables from 78 to 49 as described in the
section above (“Variable selection”), a number of observations were still
missing and had to be estimated. It was decided to estimate the missing da-
ta rather than leave it blank, because missing values would have led to a
bias in calculating the index and would have limited the ability to make
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comparisons across the countries. Different approaches were used to esti-
mate the missing data.

In the first approach, the missing values were estimated using regression
analysis. The process involved picking a variable (X) that correlated close-
ly to another variable (Y) with the missing values. X was then used as the
independent variable to estimate the dependent variable (Y) in the linear
regression Y = a + bX.

In a more extensive form, a bivariate correlation analysis of the 49 short-
listed variables and three external variables was conducted as a first step.
The three external variables chosen were Gross Domestic Product (GDP),
GDP per capita (PPP) and population. Where more than one closely corre-
lated variable existed, the variable with all 25 observations and the highest
coefficient of correlation was chosen as the independent variable (X).
Where there was no closely correlated variable that had all 25 observa-
tions, the most closely correlated independent variable that had data for the
countries with missing observations was used.

Table 3 lists the variables retained for index computation for which data
was estimated using this approach. Even so, this method was not sufficient
to estimate all the missing values. A second approach was therefore used
in the study to estimate the rest of the missing data.

Table 3: Estimating missing data by correlations

Var. Variable Observations Coefficient of
no. estimated estimated Estimated by correlation
ISDN
1.07 | subscribers 1 GDP per capita 0.5628
Regular and occa-
sional Internet
1.11 | Households online 3 usage 0.7984
Business telephone
monthly subscrip- Average cost of lo-
3.02 | tion 5 cal telephone call 0.6850
Internet use by the Health related
6.02 | disabled 5 online search 0.8757
B2C Internet access
7.02 | e-commerce 4 from home 0.8900

Estimating Data Using Clustering

The variables that could not be estimated using the regression method were
estimated using a clustering technique. The need to use the clustering ap-
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proach arose for two main reasons. First, not all the variables requiring es-
timation of missing data correlated closely to other variables in the data
set. Second, in some cases where a closely correlated variable existed for a
given variable, data values were still missing even for the closely corre-
lated partner variable. For instance, residential telephone connection
charges correlated closely to business telephone connection charges, but
both variables lacked data for the same countries in some cases.

Countries were clustered or grouped according to their Gross Domestic
Product per capita. Estimates were made by averaging the available non-
estimated data values for countries with a GDP per capita in the range of
+/-20 percent of the country in question.

Special care was taken never to estimate data on the basis of other esti-
mated data.

Table 4: Estimating data by clustering

Variable No. of observations
no. Variable description estimated

2.03 Teleworking usage 1

3.01 Residential telephone connection charge 5

3.03 Business telephone connection charge 5

6.01 Online health searches 1

In all, 30 observations (i.e. 3.6 percent) were estimated out of a total of
950 observations used to compute the eEurope 2005 Index.

7.2 Data Validation / Reduction

Up to this point, the data had been attributed to different component indi-
ces within the eEurope 2005 framework based on qualitative judgments on
the data. A method was now needed to ensure:

1. Consistency: The data in each component index had to be a true
measure of the given effect in a statistically significant way,

2. Reduction: The data needs to be aggregated to a higher-level con-
struct corresponding to the component index.

To meet these two objectives, the three-step data validation process shown
in figure 2 was performed.
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_ 2. Cronbach’s
1. Factor analysis I Alpha (construct
validation)

A 4

3. Factor analysis II

Fig. 2: Steps in data validation and reduction

7.2.1 Factor Analysis |

Factor analysis based on the principle component analysis technique was
conducted on each component/sub-index, taking into consideration all the
variables allocated to the sub-index. Care was taken during this phase to
ensure the significance of Bartlett’s test of sphericity and the Kaiser-
Meyer-Olkin measure of sampling adequacy. In addition, it was ensured
that only eigenvalues greater than one were considered. Rotation based on
the Varimax method was also performed where more than one factor ex-
isted.

Factor analysis performed in this way for each component index thus per-
mitted the identification of a number of different factors into which data
for each component index could be reduced. Based on the communalities
of each variable resulting from this analysis, variables were divided among
the factors comprising each component index.

7.2.2 Cronbach’s Alpha

Next, each of the identified factors in the constructs was analyzed for reli-
ability using Cronbach’s alpha method. Items were deleted where neces-
sary to achieve an alpha of at least 0.6 and, preferably, greater than 0.7.
However, the alpha value for three factors — e-government factor 2, e-
learning and broadband — was found to be below the 0.6 threshold. This
problem can only be solved by a richer set of data and therefore constitutes
one of the limitations of this research.

As a result of the first two steps in the data validation process, a total of 12
variables were further eliminated from the set of variables used to compute
the NRI index. This reduced the number of variables used for index com-
putation from 49 to 37.
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7.2.3 Factor Analysis Il: Computation of Factor Scores

The factor scores for each factor in the sub-indexes were computed after
finalizing the variables that make up the sub-indexes. Once again, it was
ensured that all the conditions that apply to factor analysis were used (such
as the significance of Bartlett’s test of sphericity and the Kaiser-Meyer-
Olkin measure of sampling adequacy). Moreover, it was verified that the
eigenvalues were above the cutoff limit of 1.

Table 5: Results of factor analysis step 1 and Cronbach’s Alpha analysis

Cronbach’s  Variance ex-
S.no. Variables included Variables dropped alpha plained
I. Internet indicators
Citizens’ approach to
and use of the Inter-
net 0.9608 82.2%
1. Cable modem sub-
1.01 Home Internet access scribers
1.02 Internet usage
Internet usage intensi-
1.03 ty
1.04 E-mail
1.05 Internet users
DSL Internet subscri-
1.06 bers
1.07 ISDN subcribers
1.08 Home Internet usage
1.09 Internet usage at work
Internet access in
schools
Households online
Personal computers
Enterprise access to
and use of ICT 0.8566 79.2%
Employees with Inter- | 2. Competition in the
2.01 net access ICT sector
3. ICT market value
relative to GDP at cur-
2.02 Business PC rent market prices
4. Internet hosts per
2.03 Teleworking usage 10,000 inhabitants
2.04 Teleworking intensity
Internet access costs 0.7429 74.5%
Residential telephone 5. Total Internet per 20
3.01 connection charge hours of use
6. Residential monthly
Business telephone telephone subscription
3.02 monthly subscription charge
Business telephone
3.03 connection charge
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Table 5 (continued)

Cronbach’s  Variance ex-
S.no. Variables included Variables dropped alpha plained
11. Modern online public services
E-Government
factor 1 0.8185 63.4%
Government online 7. Internet usage for
4.01 presence job search
Government online
4.02 services
E-Government
factor 2 0.4386 84.7%
8. Internet usage for
documents (passports,
driving licenses, other
4.03 Online book service personal documents)
Government prioriti-
4.04 zation of ICT
4.05 Online tax rerturns
Government ICT pro-
4.06 motion
E-learning 0.5584 64.8%
Internet access in 9. Personal computers
5.01 schools installed in education
5.02 Online learning
Offline electronic
5.03 learning
E-health 0.8455 96.8%
Online health sear- 10. Telephone main-
6.01 ches lines per employee
Internet use by the
6.02 disabled
I11. Dynamic e-business environment
Buying and selling
online 0.6028 97.8%
7.01 Online purchases 11. B2B e-commerce
7.02 B2C e-commerce
E-business readliness
8.01 Laws relating to IT
IV. Secure information infrastructure
9.01 Online privacy 0.7644 81.9%
Secure online com-
9.02 merce
V. Broadband
12. Internet bandwidth
10.01 DSL broadband access | per inhabitant 0.5841 81.9%

10.02

Broadband subscribers
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7.3 Index Computation

The final step was to calculate the eEurope Index. First, each sub-index
was calculated by taking an average of all the factor scores in each block.
Next, the average of the sub-indexes was taken to calculate the five com-
ponent indices, namely Internet indicators, modern online public services,
dynamic e-business environment, secure information infrastructure and
broadband. The following computations were performed:

Citizens' access to and use of the Internet
+ Enterprise access to and use of the Internet
+ Internet access costs

3

e— government factor 1
+ e — government factor 2
2
+ e —learning + e — health
3

Internet indicators =

Modern online public services=

(Buying and selling online + e — business readiness)

Dynamic e — business environment = 3

Internet indicators

+ Modern online public services

+ Dynamic e — business environment
+ Secure information infrastructure

+ Broadband
eEurope 2005 Index = roadban




Part 2: Country Tables

A. New Member and Candidate Countries
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Bulgaria

Bulgaria: Alignment with EU-15
eEurope 2005 Index

Internet indicators

Secure information Modern online public

infrastructure services

Dynamic e-business

environment ‘ o EU-15 average O Bulgaria‘

Bulgaria ranks 25" in the eEurope 2005 Index and 73" out of 104
countries in the Networked Readiness Index 2004. Bulgaria is one of the
countries with the lowest GDP per capita among the 25 countries studied
in this research project and is hence one of the least developed countries. It
is one of the three group V countries that still require significant
development before their information and communications technology
(ICT) industries can come into line with those of the EU-15 countries. This
can be seen from the chart, which plots the degree of Bulgaria’s alignment
relative to the weighted average for the EU-15 across the five key
indicators in the eEurope 2005 framework.

Among the NMS and candidate countries, Bulgaria has one of the lowest
GDP per capita figures (€2,154). Internet usage is yet to take off.
According to 2003 data from the International Telecommunications Union,
13 percent of its inhabitants use the Internet, compared to an EU-15
average of 46 percent. Internet usage is constrained by an underdeveloped
infrastructure. Many people still share telephone lines.

To meet the requirements for accession to the European Union, and in
order to further the country’s economic development, the government is
making efforts to develop its communications and high-technology
industries. According to Sibis (2003), some of the key objectives identified
by the government are:

1. To promote investment in the ICT sector,
2. To create a competitive, export-oriented software industry,
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3. To encourage small and medium-sized businesses to compete in

the ICT sector,

4. To encourage young graduates to start their own businesses in

Bulgaria.

ICT is one of the most sought-after areas of study by technical students.
Currently, the country is benefiting from a healthy supply of trained
personnel. Bulgaria is nevertheless also suffering from a brain drain.
According to the National Statistical Institute, over 300,000 professionals
have left the ICT sector in the past 10 years.

Bulgaria
Key indicators eEurope 2005 Index
Population (millions) 7,891
Gross Domestic Product (€ billions) 17 Networked Readiness Index, 2004 73
GDP per capita (€) 2154
Internet users per 100 inhabitants, 2003 13.3 g;‘:}‘;gc‘;'m development required
Internet indicators 25 | Modern online public services (cont.)
1.01 Home Internet access 21 4.03 _ Online book search 21
1.02  Internet usage 22 | 404 %?’emme“‘ prioritization of
1.03 Internet usage intensity 18 4.05  Online tax returns 21
1.04 E-mail 21 4.06  Government ICT promotion 24
1.05 Internet users 24 5.01 Internet access in schools 25
1.06 DSL Internet subscribers 18 5.02  Online learning 23
1.07 ISDN subscribers 25 5.03  Offline electronic learning 23
1.08 Home Internet usage 21 6.01  Online health services 24
1.09 Internet usage at work 22 6.02  Internet usage by the disabled 23
1.10 _Internet access in schools 25
1.11  Households online Xl Dynamic e-business environment 24
1.12 Personal computers 25 7.01  Online purchases 20
2.01  Employees with Internet access 22 7.02  B2C e-commerce 23
2.02 Business PC 24 8.01  Laws relating to IT 23
2.03 Teleworking usage, 2002/03 19
2.04 Teleworking intensity JZ3 Secure information infrastructure 24
3.01 Residential telephone connection charge 24 9.01  Online privacy 24
3.02 Business telephone monthly subscription 23 9.02  Secure online commerce 24
3.03 Business telephone connection charge 23
Broadband

odern o e pub 10.01  DSL broadband access 18
4.01 Government online presence segmented 12 10.02  Broadband subscribers 21
4.02  Government online services measured for 20
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Czech Republic

Czech Republic: Alignment with EU-15
eEurope 2005 Index

Broadband Internet indicators

Secure information
infrastructure

Modern online public
services

Dynamic e-business

environment ‘DEU-15 average O Czech Republic‘

The Czech Republic ranks 20" in the eEurope 2005 Index and 40™ out of
104 countries in the Networked Readiness Index 2004. The Czech
Republic is positioned in the middle of the group IV countries that require
some development before their ICT industries can come into line with
those of the EU-15 countries. This can be seen from the chart, which plots
the degree of the Czech Republic’s alignment relative to the weighted
average for the EU-15 across the five key indicators in the eEurope 2005
framework. The Czech Republic is evidently one of the leading nations in
Central and Eastern Europe with respect to ICT development.

The Czech Republic has GDP per capita of €7,205. Internet usage is
moderate. According to 2003 data from the International Telecommuni-
cations Union, 33 percent of its inhabitants use the Internet, compared to
an EU-15 average of 47 percent. While infrastructure is good and demand
for telecommunications services satisfied, Internet access remains quite
expensive at €4.50 per 20 hours of access. By comparison, mobile
telephony — a market with three competing operators — has witnessed a
high level of development over the past few years.

It is also noticeable that, while Internet bandwidth per capita is relatively
high at 2,189 bits (rank 12), broadband usage has yet to take off. The
Czech Republic thus ranks 21* with respect to the use of DSL broadband
access.
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The Ministry of Information defines its mission and objective as creating
conditions that will establish the Czech Republic as the leader in Central
and Eastern Europe’s information and communications technologies
sector. Programs are now underway in several areas, such as
e-government, e-health and e-education. More than 6,200 schools are now
online, for instance.

Czech Repulic

Key indicators eEurope 2005 Index
Population (millions) 10,270
Gross Domestic Product (€ billions) 74 Networked Readiness Index, 2004 40
GDP per capita (€) 7205
Internet users per 100 inhabitants, 2003 221 de:I';;I)Yr’lent required
Internet indicators 19 | Modern online public services (cont.)
1.01  Home Internet access 16 4.03 _ Online book search 12
1.02  Internet usage 16 | 4.04 I((’;"T"emme"t prioritization of 17
1.03 Internet usage intensity 16 4.05  Online tax returns 12
1.04 E-mail 16 4.06  Government ICT promotion 22
1.05 Internet users 19 5.01 Internet access in schools 11
1.06 DSL Internet subscribers 21 5.02  Online learning 15
1.07 ISDN subscribers 18 5.03  Offline electronic learning 19
1.08 Home Internet usage 16 6.01  Online health services 12
1.09 Internet usage at work 14 6.02 Internet usage by the disabled 13
1.10 Internet access in schools 11
1.11_ Households online 19
1.12 Personal computers 17 7.01  Online purchases 16
2.01 Employees with Internet access 14 7.02  B2C e-commerce 20
2.02 Business PC 15 8.01 Laws relating to IT 15
2.03 Teleworking usage, 2002/03 21
2.04 Teleworking intensity Pl Secure information infrastructure 20
3.01 Residential telephone connection charge 22 9.01  Online privacy 20
3.02 Business telephone monthly subscription 15 9.02  Secure online commerce 19
3.03 Business telephone connection charge 22

odern o e pub e e 10.01 DSL broadband access 21
4.01  Government online presence segmented 23 [ 10.02 Broadband subscribers 20
4.02  Government online services measured for 18
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Estonia

Estonia: Alignment with EU-15
eEurope 2005 Index

Broadband Internet indicators

Secure information
infrastructure

Modern online public
services

Dynamic e-business ‘D EU-15 average o Estonia ‘
environment

Estonia ranks 10" in the eEurope 2005 Index and 25" out of 104 countries
in the Networked Readiness Index 2004. Estonia, the leading performer
among the NMS with respect to the eEurope 2005 Index, is the only NMS
in group II, which lines up with the EU-15 average. Estonia is fully aligned
with the eEurope 2005 objectives with respect to its information and
technology industries. This can be seen from the chart, which plots the
degree of Estonia’s alignment relative to the weighted average for the EU-
15 across the five key indicators in the eEurope 2005 framework.

Estonia has GDP per capita of €5,143. Given this level of GDP per capita,
its performance in the eEurope 2005 Index and the Networked Readiness
Index 2004 is outstanding. According to 2003 data from the International
Telecommunications Union, 44.6 percent of its inhabitants use the
Internet, compared to an EU-15 average of 47 percent — another indication
of its complete alignment. Infrastructure is good and has been completely
upgraded. Internet access, however, remains expensive at €3.90 per 20
hours of access (the EU-15 average is €1.15).

It is also noticeable that, while Internet bandwidth per capita is relatively
modest at 410 bits (EU-15 average: 3,761 bits per inhabitant), broadband
usage in the form of DSL broadband access and the number of broadband
subscribers is on a par with EU-15 levels.
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On ICT, the government is currently focusing mainly on IT education, e-
government and public services. Several programs are in place, such as the
Tiger Leap Plus Program for ICT in schools. This program aims to
improve the level of ICT in educational institutions and has several goals,
such as: 1. Development of ICT skills; 2. Development of virtual learning
practices; and 3. Development of infrastructure, notably access infra-
structure in schools.

Estonia

Key indicators

eEurope 2005 Index

Population (millions) 1,361
Gross Domestic Product (€ billions) 7 Networked Readiness Index, 2004 25
GDP per capita (€) 5134
Internet users per 100 inhabitants, 2003 44.6 Group "’.
totally aligned
Internet indicators 1 Modern online public services (cont.)
1.01 _Home Internet access 14 4.03  Online book search 11
1.02 Internet usage 8 4.04 %:,tlyernment prioritization of 3
1.03 Internet usage intensity 4 4.05 Online tax returns 10
1.04 E-mail 10 4.06 Government ICT promotion 1
1.05 Internet users 8 5.01 Internet access in schools 4
1.06 DSL Internet subscribers 8 5.02  Online learning 10
1.07 ISDN subscribers 19 5.03 Offline electronic learning 7
1.08 Home Internet usage 14 6.01  Online health services 9
1.09 Internet usage at work 5 6.02 Internet usage by the disabled 10
1.10 Internet access in schools 4
1.11 Households online 4
1.12 Personal computers 14 7.01  Online purchases 10
2.01 Employees with Internet access 5 7.02  B2C e-commerce 14
2.02 Business PC 13 8.01 Laws relating to IT 1
2.03 Teleworking usage, 2002/03 8
2.04 Teleworking intensity 4 Secure information infrastructure 22
3.01 Residential telephone connection charge 18 9.01  Online privacy 22
3.02 Business telephone monthly subscription 13 9.02 Secure online commerce 18
3.03 Business telephone connection charge 18
Broadband 0

odern o e pub 8 10.01 DSL broadband access 8
4.01 Government online presence segmented 2 10.02 Broadband subscribers 3
4.02  Government online services measured for 7
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Hungary

Hungary: Alignment with EU-15

eEurope 2005 Index

Broadband Internet indicators

Secure information
infrastructure

Modern online public
services

. . o EU-15 o Hungar
Dynamic e-business average gary

environment

Hungary ranks 24" in the eEurope 2005 Index and 38" out of 104 countries
in the Networked Readiness Index 2004. Hungary is one of the group V
countries that still have significant efforts to make to bring their
information and communications technology (ICT) industries into line
with those of the EU-15 countries. This can be seen from the chart, which
plots the degree of Hungary’s alignment relative to the weighted average
for the EU-15 across the five key indicators in the eEurope 2005
framework.

Hungary has GDP per capita of €6,880. Internet usage is moderate.
According to 2003 data from the International Telecommunications Union,
23.4 percent of its inhabitants use the Internet, compared to an EU-15
average of 47 percent. While Internet access remains fairly expensive at
€2.30 per 20 hours of access (EU-15 average: €1.15 per 20 hours), it is
cheaper than that the charge in most other NMS.

It is also noticeable that Internet bandwidth per capita is relatively high
compared to most NMS, at 1,048 bits (rank 16; the EU-15 average is 3,160
bits per inhabitant). Broadband users represent 25 percent of all Internet
users. In addition, Hungary ranks 18" with respect to the use of DSL
broadband access.
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The Hungarian government has launched several programs to promote the
development of information and communications technologies and to
advance alignment with the EU-15 countries. Of note is the Szechenyi
Plan, launched in December 2000 as a medium-term economic
development plan. Its objectives include the modernization of the ICT
infrastructure and the promotion of ICT usage within the country. Other
more recent plans, such as the National Development Plan, 2002 (NFT) are
designed to establish electronic public administration and e-government
services.

Hungary
Key indicators eEurope 2005 Index
Population (millions) 10,175
Gross Domestic Product (€ billions) 70 Networked Readiness Index, 2004 38
GDP per capita (€) 6880
Internet users per 100 inhabitants, 2003 23.4 g;‘:}‘;gc‘;'m development required
Internet indicators 24 | Modern online public services (cont.)
1.01  Home Internet access 20 4.03__ Online book search 24
1.02 Internet usage 24 4.04 %:,tlyernment prioritization of 15
1.03 Internet usage intensity 23 4.05 Online tax returns 20
1.04 E-mail 23 4.06 Government ICT promotion 8
1.05 Internet users 17 5.01 Internet access in schools 13
1.06 DSL Internet subscribers 18 5.02  Online learning 21
1.07 ISDN subscribers 15 5.03  Offline electronic learning 19
1.08 Home Internet usage 20 6.01  Online health services 22
1.09 Internet usage at work 24 6.02 Internet usage by the disabled 24
1.10 Internet access in schools 13
1.11  Households online pZ3l Dynamic e-business environment 21
1.12 Personal computers 21 7.01  Online purchases 23
2.01 Employees with Internet access 24 7.02 B2C e-commerce 21
2.02  Business PC 20 8.01 Laws relating to IT 20
2.03 Teleworking usage, 2002/03 23
2.04 Teleworking intensity (Il Secure information infrastructure 25
3.01 Residential telephone connection charge 23 9.01  Online privacy 25
3.02 Business telephone monthly subscription 16 9.02 Secure online commerce 23
3.03 Business telephone connection charge 25

odern o e pub e e 10.01 DSL broadband access 18
4.01 Government online presence segmented 15 | 10.02 Broadband subscribers 5

4.02 Government online services measured for 16
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Latvia

Latvia: Alignment with EU-15

eEurope 2005 Index

Broadband Internet indicators

Secure information
infrastructure

Modern online public
services

Dynamic e-business ‘n EU-15 average o Latvia ‘
environment

Latvia ranks 19" in the eEurope 2005 Index and 56" out of 104 countries
in the Networked Readiness Index 2004. Latvia is positioned in the middle
of the group IV consisting of countries that are somewhat aligned with
those of the EU-15 countries. This can be seen from the chart, which plots
the degree of Latvia’s alignment relative to the weighted average for the
EU-15 across the five key indicators in the eEurope 2005 framework.

Latvia has GDP per capita of €3,836. Internet usage is moderate.
According to 2003 data from the International Telecommunications Union,
14.7 percent of its inhabitants use the Internet, compared to an EU-15
average of 47 percent. While Latvia was among the most advanced
countries in the former Soviet Union in terms of its telecommunications
development, Internet access remains extremely expensive at €20 per 20
hours of access. It is also noticeable that Internet bandwidth per capita is
very low, at 182 bits (rank 21; the EU-15 average is 3,160 bits per
inhabitant). Broadband users represent 26.5 percent of all Internet users.
All in all, however broadband usage has yet to take off. Accordingly,
Latvia ranks 21* with respect to the use of DSL broadband access.

ICT is among the fastest-growing sectors in the country and is one of the
top three national economic priorities, alongside timber and light industry.
In parallel to the eEurope initiative launched in December 2000, guidelines
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were laid down in a document entitled “Conceptual guidelines of the
eLatvia socioeconomic program”. The program has three principal
objectives: 1. To enable cheaper access to a faster Internet; 2. To invest in
and develop the skills of citizens; and 3. To stimulate the use of the
Internet.

Latvia
Key indicators eEurope 2005 Index
Population (millions) 2,346
Gross Domestic Product (€ billions) 9 Networked Readiness Index, 2004 56
GDP per capita (€) 3836
Internet users per 100 inhabitants, 2003 14.7 de:I':);I)Yr’lent required
Internet indicators 23 | Modern online public services (cont.)
1.01 Home Internet access 24 4.03 Online book search 23
1.02  Internet usage 18 | 4.04 I((’;"T"emme"t prioritization of 23
1.03 Internet usage intensity 21 4.05 Online tax returns 12
1.04 E-mail 18 4.06 Government ICT promotion 23
1.05 Internet users 23 5.01 Internet access in schools 19
1.06 DSL Internet subscribers 21 5.02  Online learning 16
1.07 ISDN subscribers 24 5.03 Offline electronic learning 11
1.08 Home Internet usage 24 6.01  Online health services 20
1.09 Internet usage at work 15 6.02 Internet usage by the disabled 17
1.10 _Internet access in schools 19
1.11 Households online 8l Dynamic e-business environment 25
1.12 Personal computers 18 7.01  Online purchases 20
2.01 Employees with Internet access 15 7.02  B2C e-commerce 18
2.02  Business PC 18 8.01 Laws relating to IT 25
2.03 Teleworking usage, 2002/03 16
2.04 Teleworking intensity 15
3.01 Residential telephone connection charge 25 9.01  Online privacy 8
3.02 Business telephone monthly subscription 18 9.02 Secure online commerce 19
3.03 Business telephone connection charge 24
Broadband

odern o e pub e e 0 10.01 DSL broadband access 21
4.01  Government online presence segmented 12 | 10.02 Broadband subscribers 4
4.02  Government online services measured for 23
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Lithuania

Lithuania: Alignment with EU-15

eEurope 2005 Index

Broadband Internet indicators

Secure information
infrastructure

Modern online public
services

Dynamic e-business
environment

‘n EU-15 average olithuania ‘

Lithuania gained independence from the former USSR in 1991. Since then,
it has concentrated on integration in the European Union and the
development of a market economy. The country’s long-term economic
development strategy, published in 2001, established the goal of making
information and communications technology a dominant part of the
economy by the year 2015.

Lithuania ranks 18" in the eEurope 2005 Index and 43" out of 104
countries in the Networked Readiness Index 2004. Lithuania is positioned
amongst the group IV countries that still have some efforts to make before
their ICT industries can come into line with those of the EU-15 countries.
This can be seen from the chart, which plots the degree of Lithuania’s
alignment relative to the weighted average for the EU-15 across the five
key indicators in the eEurope 2005 framework.

Lithuania has GDP per capita of €4,315. Internet usage is moderate.
According to 2003 data from the International Telecommunications Union,
22.4 percent of its inhabitants use the Internet, compared to an EU-15
average of 47 percent. Internet access remains very expensive at €11.20
per 20 hours of access, compared to the EU-15 average of €1.15 per 20
hours.

It is also noticeable that Internet bandwidth per capita is very low at 94.7
bits, and that broadband (DSL) usage has yet to take off. Only about one
percent of individuals access the Internet via broadband.
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Significant efforts are being made to increase computer literacy, as
witnessed by the increase in computer penetration in schools. According to
Sibis, the penetration of computers in schools rose from one computer per
100 secondary students in 1996 to 2.5 in 2001. More efforts must still be
made in promote online public services and e-business.

Lithuania
Key indicators eEurope 2005 Index
Population (millions) 3,476
Gross Domestic Product (€ billions) 15 Networked Readiness Index, 2004 43
GDP per capita (€) 4315
Internet users per 100 inhabitants, 2003 22.4 de:I':);I)Yr’lent required
Internet indicators 18 | Modern online public services (cont.)
1.01 Home Internet access 21 4.03 Online book search 19
1.02  Internet usage 17 | 4.04 I((’;"T"emme"t prioritization of 13
1.03 Internet usage intensity 21 4.05 Online tax returns 16
1.04 E-mail 17 4.06 Government ICT promotion 16
1.05 Internet users 18 5.01 Internet access in schools 17
1.06 DSL Internet subscribers 18 5.02  Online learning 10
1.07 ISDN subscribers 22 5.03 Offline electronic learning 23
1.08 Home Internet usage 21 6.01  Online health services 17
1.09 Internet usage at work 17 6.02 Internet usage by the disabled 18
1.10 _Internet access in schools 17
1.11 Households online 13
1.12 Personal computers 20 7.01  Online purchases 23
2.01 Employees with Internet access 17 7.02  B2C e-commerce 17
2.02  Business PC 22 8.01 Laws relating to IT 19
2.03 Teleworking usage, 2002/03 13
2.04 Teleworking intensity 7 Secure information infrastructure 23
3.01 Residential telephone connection charge 21 9.01  Online privacy 23
3.02 Business telephone monthly subscription 14 9.02 Secure online commerce 21
3.03 Business telephone connection charge 21
Broadband

odern o e pub e e 8 10.01 DSL broadband access 18
4.01  Government online presence segmented 23 [ 10.02 Broadband subscribers 9
4.02  Government online services measured for 24
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Poland

Poland: Alignment with EU-15
eEurope 2005 Index

Broadband Internet indicators

Secure information
infrastructure

Modern online public
services

Dynamic e-business ‘n EU-15average O Poland ‘
environment

Poland ranks 21" in the eEurope 2005 Index and 72" out of 104 countries
in the Networked Readiness Index 2004. Poland is positioned in the
middle of the group IV countries that still need some development before
their ICT industries can come into line with those of the EU-15 countries.
This can be seen from the chart, which plots the degree of Poland’s
alignment relative to the weighted average for the EU-15 across the five
key indicators in the eEurope 2005 framework.

Poland has GDP per capita of €5,177. Internet usage is yet to take off.
According to 2003 data from the International Telecommunications Union,
16.3 percent of its inhabitants use the Internet, compared to an EU-15
average of 47 percent. Internet access remains expensive at €4.10 per 20
hours of access, compared to the EU-15 average of €1.15 per 20 hours.

It is also noticeable that Internet bandwidth per capita is very low at 163.6
bits, and that broadband usage has yet to take off.

The document “ePolska — Strategy for the Development of an Information
Society in Poland in 2001-2006” outlines a plan of action that will shape
the future of the country’s information society. Some objectives are: to
create an electronic economy; to create legal regulations comparable to
those of the European Union; to ensure online security; to provide support
to the Polish ICT industry; and to facilitate e-procurement by the
government.
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Programs such as Pionier (Polish Optical Internet — Advanced
Applications, Services and Technologies for the Information Society) aim
to build a Polish optical network. The 1999 “Internet at School: Project of
the Polish President” initiative aims to increase computer penetration in
schools.

While ambitious goals and targets have been set by the Polish government,
their realization remains constrained by available finance and by the need
for infrastructure improvements.

Poland
Key indicators eEurope 2005 Index
Population (millions) 38,633
Gross Domestic Product (€ billions) 200 Networked Readiness Index, 2004 72
GDP per capita (€) 5177
Internet users per 100 inhabitants, 2003 16.3 S;S:I‘;L‘r";ent required
Internet indicators 21 Modern online public services (cont.)
1.01  Home Internet access 19 4.03  Online book search 12
1.02 Internet usage 23 4.04 %:,tlyernment prioritization of 25
1.03 Internet usage intensity 18 4.05 Online tax returns 22
1.04 E-mail 23 4.06 Government ICT promotion 25
1.05 Internet users 22 5.01 Internet access in schools 24
1.06 DSL Internet subscribers 21 5.02  Online learning 25
1.07 ISDN subscribers 21 5.03 Offline electronic learning 14
1.08 Home Internet usage 19 6.01  Online health services 22
1.09 Internet usage at work 22 6.02 Internet usage by the disabled 20
1.10 Internet access in schools 24
1.11  Households online 21 Dynamic e-business environment 23
1.12 Personal computers 22 7.01  Online purchases 20
2.01 Employees with Internet access 22 7.02  B2C e-commerce 22
2.02 Business PC 19 8.01 Laws relating to IT 21
2.03 Teleworking usage, 2002/03 15
2.04 Teleworking intensity [Ell Secure information infrastructure 10
3.01 Residential telephone connection charge 19 9.01  Online privacy 1
3.02 Business telephone monthly subscription 24 9.02 Secure online commerce 17
3.03 Business telephone connection charge 19
Broadband

odern o e pub e e 4 10.01 DSL broadband access 21

4.01  Government online presence segmented 15 | 10.02 Broadband subscribers 21

4.02 Government online services measured for 24
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Romania: Alignment with EU-15
eEurope 2005 Index

Broadband Internet indicators
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Dynamic e-business ‘ o EU-15 average mRomania ‘
environment

Romania has historically assumed a leading role among East European
countries in the field of ICT. It was a significant exporter of both hardware
and software in Eastern Europe during the1990s. Nevertheless, Romania
today ranks 23™ in the eEurope 2005 Index and 53™ out of 104 countries in
the Networked Readiness Index 2004. Romania is positioned in the middle
of the group V countries that still have significant efforts to make before
their ICT industries can come into line with those of the EU-15 countries.
This can be seen from the chart, which plots the degree of Romania’s
alignment relative to the weighted average for the EU-15 across the five
key indicators in the eEurope 2005 framework.

Romania has GDP per capita of €2,144. Internet usage is low. According
to 2003 data from the International Telecommunications Union, 9.4
percent of its inhabitants use the Internet, compared to an EU-15 average
of 47 percent. Internet access is extremely expensive at €17.10 per 20
hours of access, compared to the EU-15 average €1.15.

It is also noticeable that Internet bandwidth per capita is a mere 89.8 bits,
and that broadband usage has yet to take off (with respect to the use of
DSL broadband access). Several programs are in place to develop Roma-
nia’s e-society in the following areas: e-government, e-health, ICT skills,
and PC penetration and Internet access in schools.
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Until 2003, RomTel was the only company that provided a terrestrial
communications infrastructure. The liberalization of the telecommuni-
cations infrastructure in 2003 is expected to give a major boost to the
telecommunications sector. Increased competition could lower connection
costs and hence stimulate a rise in the number of individuals connecting to
and benefiting from the Internet.

Romania
Key indicators eEurope 2005 Index
Population (millions) 22,386 23
Gross Domestic Product (€ billions) 48 Networked Readiness Index, 2004 53
GDP per capita (€) 2144
Internet users per 100 inhabitants, 2003 9.4 deéezlz:)\r,ﬁent required
Internet indicators 20 | Modern online public services (cont.)
1.01 _Home Internet access 25 4.03  Online book search 20
1.02 Internet usage 25 4.04 %:,tlyernment prioritization of 16
1.03 Internet usage intensity 25 4.05 Online tax returns 24
1.04 E-mail 25 4.06 Government ICT promotion 12
1.05 Internet users 25 5.01 Internet access in schools 22
1.06 DSL Internet subscribers 21 5.02  Online learning 18
1.07 ISDN subscribers 23 5.03 Offline electronic learning 23
1.08 Home Internet usage 25 6.01  Online health services 24
1.09 Internet usage at work 25 6.02 Internet usage by the disabled 25
1.10 Internet access in schools 22
1.11  Households online PSIlll Dynamic e-business environment 20
1.12 Personal computers 24 7.01  Online purchases 25
2.01 Employees with Internet access 25 7.02 B2C e-commerce 25
2.02  Business PC 25 8.01 Laws relating to IT 17
2.03 Teleworking usage, 2002/03 25
2.04 Teleworking intensity PEIlll Secure information infrastructure 19
3.01 Residential telephone connection charge 13 9.01  Online privacy 11
3.02 Business telephone monthly subscription 17 9.02 Secure online commerce 25
3.03 Business telephone connection charge 13

odern o e pub e e 10.01 DSL broadband access 21
4.01 Government online presence segmented 15 | 10.02 Broadband subscribers 21

4.02 Government online services measured for 12
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Slovak Republic

Slovak Republic: Alignment with EU-15

05 Index

eEurope 2
5

Broadband Internet indicators

Modern online public
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Dynamic e-business
environment

‘nEU-15 average O Slovak Republic ‘

The Slovak Republic was handicapped in the past by a legacy of
disproportionately low investment compared to the Czech Republic when
the two were part of the former Czechoslovakia. It today ranks 22" in the
eEurope 2005 Index and 48™ out of 104 countries in the Networked
Readiness Index 2004. The Slovak Republic is positioned in the middle of
the group IV countries that still need some development before their ICT
industries can come into line with those of the EU-15 countries. This can
be seen from the chart, which plots the degree of Slovak Reublic’s
alignment relative to the weighted average for the EU-15 across the five
key indicators in the eEurope 2005 framework.

The Slovak Republic has GDP per capita of €4,647. Internet usage is
moderate. According to 2003 data from the International Telecommuni-
cations Union, 17.3 percent of its inhabitants use the Internet, compared to
an EU-15 average of 47 percent. Internet access remains fairly expensive
at €6.30 per 20 hours of access.

It is also noticeable that, while Internet bandwidth per capita is relatively
high at 1,516 bits, broadband usage has yet to take off (with respect to the
use of DSL broadband access). ADSL roll-out has been hindered by
limited access to local loops by interested companies. Liberalization of the
telecommunications infrastructure began in 2003, although Slovak
Telecom, the fixed-line operator, still has a 100 percent share of the voice
telephony market.
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The Infovek program, conceived in 1998, has served as the backbone of e-
education in the Slovak Republic. The objectives of this program are to
prepare Slovak citizens for EU integration and to link all schools to the
Internet. According to Sibis, lack of funding meant that only 855 schools
out of around 2,500 had been linked to the Internet by 2002. On the
e-government front, the Govnet program has been instrumental in linking
different parts of the government together through e-mail, text messaging
and Internet access.

Slovak Republic

Key indicators eEurope 2005 Index
Population (millions) 5,380
Gross Domestic Product (€ billions) 25 Networked Readiness Index, 2004 48
GDP per capita (€) 4647
Internet users per 100 inhabitants, 2003 17.3 S;S:I%:)Y;lent required
Internet indicators 22 | Modern online public services (cont.)
1.01  Home Internet access 23 4.03  Online book search 14
1.02  Internet usage 20 | 404 I((’;"T"emme"t prioritization of 21
1.03 Internet usage intensity 23 4.05 Online tax returns 24
1.04 E-mail 18 4.06 Government ICT promotion 21
1.05 Internet users 20 5.01 Internet access in schools 20
1.06 DSL Internet subscribers 21 5.02  Online learning 18
1.07 ISDN subscribers 20 5.03  Offline electronic learning 14
1.08 Home Internet usage 23 6.01  Online health services 14
1.09 Internet usage at work 20 6.02 Internet usage by the disabled 19
1.10 Internet access in schools 20
1.11 Households online JEl Dynamic e-business environment 19
1.12 Personal computers 16 7.01  Online purchases 18
2.01 Employees with Internet access 20 7.02  B2C e-commerce 24
2.02 Business PC 23 8.01 Laws relating to IT 18
2.03 Teleworking usage, 2002/03 22
2.04 Teleworking intensity 20
3.01 Residential telephone connection charge 19 9.01  Online privacy 17
3.02 Business telephone monthly subscription 25 9.02 Secure online commerce 16
3.03 Business telephone connection charge 20
Broadband

odern o e pub 9 10.01 DSL broadband access 21

4.01  Government online presence segmented 20 [ 10.02 Broadband subscribers 21

4.02 Government online services measured for 16
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Slovenia

Slovenia: Alignment with EU-15
eEurope 2005 Index

Broadband Internet indicators
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environment

Slovenia ranks 17" in the eEurope 2005 Index and 32™ out of 104
countries in the Networked Readiness Index 2004. Slovenia leads the
group III countries, whose ICT industries are partially aligned with those
of the EU-15 countries. This can be seen from the chart, which plots the
degree of Slovenia’s alignment relative to the weighted average for the
EU-15 across the five key indicators in the eEurope 2005 framework.

Slovenia has GDP per capita of €11,535, the highest among the NMS.
Internet usage is relatively high,. According to 2003 data from the
International Telecommunications Union, 43.2 percent of its inhabitants
use the Internet, compared to an EU-15 average of 47 percent.
Infrastructure is good and demand for telecommunications services is
satisfied. However, Internet access, while among the cheapest in the NMS,
still remains relatively expensive at €3.10 per 20 hours of access,
compared to the EU-15 average of €1.15.

It is also noticeable that Internet bandwidth per capita is modest at 540
bits, and that less than 2 percent of individuals use broadband. Broadband
usage has thus yet to take off.

Slovenia’s national telephone networks are among the best of the former
Yugoslavian states and are comparable with those in the European Union.
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Analog networks were replaced by digital switches and fiber-optic cables
by the end of 2000. One of the top priorities of the Slovenian government
is higher education. The government is hence committed to investing in
youth for the digital age. In spite of all schools having Internet access and
informatics being a required course in the curriculum, the country still
lacks ICT professionals.

Slovenia
Key indicators eEurope 2005 Index
Population (millions) 1,994 17
Gross Domestic Product (€ billions) 23 Networked Readiness Index, 2004 32
GDP per capita (€) 11535
Internet users per 100 inhabitants, 2003 a3z Sroue il aligned
Internet indicators 13 | Modern online public services (cont.)
1.01 Home Internet access 13 4.03  Online book search 15
1.02  Internet usage 12 | 404 %?’emme“‘ prioritization of 19
1.03 Internet usage intensity 12 4.05 Online tax returns 1
1.04 E-mail 12 4.06 Government ICT promotion 14
1.05 Internet users 9 5.01  Internet access in schools 9
1.06 DSL Internet subscribers 15 5.02  Online learning 18
1.07 ISDN subscribers 9 5.03  Offline electronic learning 14
1.08 Home Internet usage 13 6.01  Online health services 14
1.09 Internet usage at work 12 6.02 Internet usage by the disabled 15
1.10 _Internet access in schools 9
1.11  Households online 15
1.12 Personal computers 11 7.01 _ Online purchases 14
2.01 Employees with Internet access 12 7.02 B2C e-commerce 19
2.02 Business PC 14 8.01  Laws relating to IT 11
2.03 Teleworking usage, 2002/03 14
2.04 Teleworking intensity {PAlll Secure information infrastructure 21
3.01 Residential telephone connection charge 17 9.01  Online privacy 18
3.02 Business telephone monthly subscription 7 9.02  Secure online commerce 22
3.03 Business telephone connection charge 16

odern o e pub e e 10.01  DSL broadband access 15
4.01 Government online presence segmented 23 10.02 Broadband subscribers 17

4.02 Government online services measured for 20
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Austria
Key indicators eEurope 2005 Index
Population (millions) 8,139 7
Gross Domestic Product (€ billions) 217 Networked Readiness Index, 2004 19
GDP per capita (€) 26662
Internet users per 100 inhabitants, 2003 46.5 Group |,
global leader

Internet indicators 8 Modern online public services (cont.)
1.01 Home Internet access 7 4.03 _ Online book search
102 Intemnet usage 6 4.04 I((B;?Iyernment prioritization of
1.03 Internet usage intensity 6 4.05  Online tax returns 7
1.04 E-mail 6 4.06 Government ICT promotion 7
1.05 Internet users 6 5.01  Internet access in schools 5
1.06 DSL Internet subscribers 5 5.02  Online learning 6
1.07 ISDN subscribers 5 5.03  Offline electronic learning 2
1.08 Home Internet usage 7 6.01  Online health services 9
1.09 Internet usage at work 7 6.02 Internet usage by the disabled 8
1.10 Internet access in schools 5
1.11_ Households online 8
1.12  Personal computers 9 7.01 _ Online purchases 8
2.01 Employees with Internet access 7 7.02  B2C e-commerce 6
2.02 Business PC 8 8.01 Laws relating to IT 8
2.03 Teleworking usage, 2002/03 7
2.04 Teleworking intensity 11
3.01 Residential telephone connection charge 7 9.01  Online privacy 15
3.02 Business telephone monthly subscription 9 9.02  Secure online commerce 12
3.03 Business telephone connection charge 7

odern o e pub 10.01  DSL broadband access 5
4.01 Government online presence segmented 6 10.02  Broadband subscribers 2
4.02 Government online services measured for 3
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Belgium
Key indicators eEurope 2005 Index
Population (millions) 10,310
Gross Domestic Product (€ billions) 261 Networked Readiness Index, 2004 26
GDP per capita (€) 25315
Internet users per 100 inhabitants, 2003 42.2 Group "’.
totally aligned
Internet indicators 9 Modern online public services (cont.)
1.01  Home Internet access 10 4.03 _ Online book search 18
102 Intemet usage 11 | 4.04 %?’emme”t prioritization of 20
1.03 Internet usage intensity 6 4.05  Online tax returns 17
1.04 E-mail 11 4.06  Government ICT promotion 18
1.05 Internet users 10 5.01 Internet access in schools 12
1.06 DSL Internet subscribers 1 5.02  Online learning 13
1.07 ISDN subscribers 8 5.03  Offline electronic learning 7
1.08 Home Internet usage 10 6.01  Online health services 9
1.09 Internet usage at work 10 6.02 Internet usage by the disabled 11
1.10 Internet access in schools 12
1.11  Households online (U Dynamic e-business environment 12
1.12 Personal computers 12 7.01  Online purchases 12
2.01 Employees with Internet access 10 7.02  B2C e-commerce 12
2.02 Business PC 11 8.01 Laws relating to IT 13
2.03 Teleworking usage, 2002/03 11
2.04 Teleworking intensity 8
3.01 Residential telephone connection charge 5 9.01  Online privacy 13
3.02 Business telephone monthly subscription 10 9.02  Secure online commerce 14
3.03 Business telephone connection charge 5
od 0 e pub 10.01  DSL broadband access 1
4.01 Government online presence segmented 15 10.02 Broadband subscribers 1

4.02

Government online services measured for

10
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Denmark
Key indicators eEurope 2005 Index
Population (millions) 5,368
Gross Domestic Product (€ billions) 183 Networked Readiness Index, 2004 4
GDP per capita (€) 34091
Internet users per 100 inhabitants, 2003 66.9 Group |,
global leader

Internet indicators 4 Modern online public services (cont.)
1.01 Home Internet access 2 4.03 _ Online book search 9
102 Intemnet usage 1 4.04 I((B;?Iyernment prioritization of
1.03 Internet usage intensity 1 4.05  Online tax returns 2
1.04 E-mail 1 4.06 Government ICT promotion 3
1.05 Internet users 1 5.01  Internet access in schools 3
1.06 DSL Internet subscribers 1 5.02  Online learning 5
1.07 ISDN subscribers 3 5.03  Offline electronic learning 7
1.08 Home Internet usage 2 6.01  Online health services 1
1.09 Internet usage at work 1 6.02 Internet usage by the disabled 1
1.10 Internet access in schools 3
1.11_ Households online 2
1.12  Personal computers 3 7.01 _ Online purchases 1
2.01 Employees with Internet access 1 7.02  B2C e-commerce 4
2.02 Business PC 3 8.01 Laws relating to IT 4
2.03 Teleworking usage, 2002/03 3
2.04 Teleworking intensity 5
3.01 Residential telephone connection charge 16 9.01  Online privacy 8
3.02 Business telephone monthly subscription 19 9.02  Secure online commerce 8
3.03 Business telephone connection charge 12

odern o e pub 10.01  DSL broadband access 1
4.01 Government online presence segmented 1 10.02  Broadband subscribers 11

4.02 Government online services measured for 1
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Finland

Key indicators eEurope 2005 Index
Population (millions) 5,195

Gross Domestic Product (€ billions) 140 Networked Readiness Index, 2004 3
GDP per capita (€) 26949

Internet users per 100 inhabitants, 2003 50.6 Group |,

global leader

Internet indicators 2 Modern online public services (cont.)
1.01  Home Internet access 4 4.03 _ Online book search

102 Internet usage 4.04 I(éczlyernment prioritization of

1.03 Internet usage intensity 10 4.05  Online tax returns 4
1.04 E-mail 4 4.06  Government ICT promotion 2
1.05 Internet users 5 5.01 Internet access in schools 1
1.06 DSL Internet subscribers 9 5.02  Online learning 1
1.07 ISDN subscribers 6 5.03  Offline electronic learning 14
1.08 Home Internet usage 4 6.01  Online health services 8
1.09 Internet usage at work 2 6.02 Internet usage by the disabled 8
1.10 Internet access in schools 1

1.11  Households online 5
1.12 Personal computers 5 7.01  Online purchases 5
2.01 Employees with Internet access 2 7.02  B2C e-commerce 3
2.02 Business PC 5 8.01 Laws relating to IT 2
2.03 Teleworking usage, 2002/03 2

2.04 Teleworking intensity 3
3.01 Residential telephone connection charge 8 9.01  Online privacy 10
3.02 Business telephone monthly subscription 2 9.02  Secure online commerce 7
3.03 Business telephone connection charge 8

odern o e pub 4 10.01  DSL broadband access 9

4.01 Government online presence segmented 15 10.02 Broadband subscribers 7
4.02 Government online services measured for 9
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France
Key indicators eEurope 2005 Index
Population (millions) 59,344
Gross Domestic Product (€ billions) 1521 Networked Readiness Index, 2004 20
GDP per capita (€) 25630
Internet users per 100 inhabitants, 2003 34.6 Group "’.
totally aligned
Internet indicators 12 Modern online public services (cont.)
1.01  Home Internet access 12 4.03 _ Online book search 2
1.02  Internet usage 14 | 4.04 %?’emme”t prioritization of 12
1.03 Internet usage intensity 16 4.05  Online tax returns 12
1.04 E-mail 12 4.06 Government ICT promotion 5
1.05 Internet users 13 5.01  Internet access in schools 14
1.06 DSL Internet subscribers 11 5.02  Online learning 21
1.07 ISDN subscribers 4 5.03  Offline electronic learning 19
1.08 Home Internet usage 12 6.01  Online health services 18
1.09 Internet usage at work 15 6.02 Internet usage by the disabled 12
1.10 Internet access in schools 14
1.11_ Households online 11
1.12 Personal computers 10 7.01  Online purchases 11
2.01 Employees with Internet access 15 7.02  B2C e-commerce 9
2.02 Business PC 10 8.01 Laws relating to IT 7
2.03 Teleworking usage, 2002/03 17
2.04 Teleworking intensity 8
3.01 Residential telephone connection charge 3 9.01  Online privacy 15
3.02 Business telephone monthly subscription 4 9.02  Secure online commerce 9
3.03 Business telephone connection charge 3
Broadb a 0

oJe 0 e pub 10.01 DSL broadband access 11
4.01 Government online presence segmented 6 10.02 Broadband subscribers 10
4.02 Government online services measured for 6
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Germany
Key indicators eEurope 2005 Index
Population (millions) 82,440
Gross Domestic Product (€ billions) 2108 Networked Readiness Index, 2004 14
GDP per capita (€) 25570
Internet users per 100 inhabitants, 2003 66.2 Group |,
global leader

Internet indicators 6 Modern online public services (cont.)
1.01  Home Internet access 4.03  Online book search
1.02 Internet usage 7 4.04 I(églyemment prioritization of 8
1.03 Internet usage intensity 6 4.05  Online tax returns 12
1.04 E-mail 9 4.06 Government ICT promotion 13
1.05 Internet users 2 5.01 Internet access in schools 10
1.06 DSL Internet subscribers 7 5.02  Online learning 3
1.07 ISDN subscribers 2 5.03  Offline electronic learning 5
1.08 Home Internet usage 6 6.01  Online health services 6
1.09 Internet usage at work 9 6.02 Internet usage by the disabled 5
1.10 Internet access in schools 10
1.11_ Households online 6
1.12  Personal computers 6 7.01  Online purchases 5
2.01 Employees with Internet access 9 7.02  B2C e-commerce 5
2.02 Business PC 9 8.01 Laws relating to IT 5
2.03 Teleworking usage, 2002/03 6
2.04 Teleworking intensity 12
3.01 Residential telephone connection charge 2 9.01  Online privacy 4
3.02 Business telephone monthly subscription 3 9.02  Secure online commerce 4
3.03 Business telephone connection charge 2

od 0 e pub 6 10.01  DSL broadband access 7
4.01 Government online presence segmented 12 10.02 Broadband subscribers 13
4.02 Government online services measured for 2
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Greece
Key indicators eEurope 2005 Index
Population (millions) 10,598
Gross Domestic Product (€ billions) 141 Networked Readiness Index, 2004 42
GDP per capita (€) 13304
Internet users per 100 inhabitants, 2003 16.4 S;zll::ull:l;t aligned
Internet indicators 14 Modern online public services (cont.)
1.01  Home Internet access 18 4.03 _ Online book search 25
1.02  Internet usage 20 | 4.04 %’T"emme"t prioritization of 18
1.03 Internet usage intensity 18 4.05  Online tax returns 7
1.04 E-mail 22 4.06 Government ICT promotion 15
1.05 Internet users 21 5.01  Internet access in schools 21
1.06 DSL Internet subscribers 15 5.02  Online learning 23
1.07 ISDN subscribers 11 5.03  Offline electronic learning 11
1.08 Home Internet usage 18 6.01  Online health services 21
1.09 Internet usage at work 18 6.02 Internet usage by the disabled 22
1.10 _Internet access in schools 21
1.11  Households online iY@l Dynamic e-business environment 22
1.12 Personal computers 23 7.01 _ Online purchases 18
2.01 Employees with Internet access 18 7.02  B2C e-commerce 16
2.02 Business PC 21 8.01 Laws relating to IT 24
2.03 Teleworking usage, 2002/03 9
2.04 Teleworking intensity 10
3.01 Residential telephone connection charge 4 9.01  Online privacy 6
3.02 Business telephone monthly subscription 8 9.02  Secure online commerce 6
3.03 Business telephone connection charge 4
Broadb d 0

od 0 e pub 10.01  DSL broadband access 15
4.01 Government online presence segmented 4 10.02 Broadband subscribers 21
4.02  Government online services measured for 19
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Ireland
Key indicators eEurope 2005 Index
Population (millions) 3,883
Gross Domestic Product (€ billions) 128 Networked Readiness Index, 2004 22
GDP per capita (€) 32964
Internet users per 100 inhabitants, 2003 33.0 Group "’.
totally aligned

Internet indicators 10 Modern online public services (cont.)
1.01  Home Internet access 9 4.03 _ Online book search
1.02 Internet usage 10 4.04 I(éczlyemment prioritization of
1.03 Internet usage intensity 12 4.05  Online tax returns 17
1.04 E-mail 8 4.06  Government ICT promotion 4
1.05 Internet users 14 5.01  Internet access in schools 16
1.06 DSL Internet subscribers 15 5.02  Online learning 7
1.07 ISDN subscribers 16 5.03  Offline electronic learning 7
1.08 Home Internet usage 9 6.01  Online health services 2
1.09 Internet usage at work 7 6.02 Internet usage by the disabled 6
1.10 Internet access in schools 16
1.11  Households online 12
1.12 Personal computers 7 7.01  Online purchases 7
2.01 Employees with Internet access 7 7.02  B2C e-commerce 8
2.02 Business PC 6 8.01 Laws relating to IT 9
2.03 Teleworking usage, 2002/03 10
2.04 Teleworking intensity 20
3.01 Residential telephone connection charge 9 9.01  Online privacy 2
3.02 Business telephone monthly subscription 6 9.02  Secure online commerce 4
3.03 Business telephone connection charge 9

odern o e pub 9 10.01  DSL broadband access 15
4.01 Government online presence segmented 20 10.02 Broadband subscribers 19
4.02 Government online services measured for 8




Italy

Key indicators

Country Tables 237

eEurope 2005 Index

Population (millions) 58,018
Gross Domestic Product (€ billions) 1258 Networked Readiness Index, 2004 45
GDP per capita (€) 21683
Internet users per 100 inhabitants, 2003 40.9 Sor;l:e'\)fvlrl\gt aligned
Internet indicators 15 Modern online public services (cont.)
1.01  Home Internet access 11 4.03 _ Online book search 8
1.02  Internet usage 12 | 4.04 %?’emme”t prioritization of 22
1.03 Internet usage intensity 12 4.05  Online tax returns 17
1.04 E-mail 14 4.06 Government ICT promotion 19
1.05 Internet users 11 5.01  Internet access in schools 23
1.06 DSL Internet subscribers 12 5.02  Online learning 10
1.07 ISDN subscribers 7 5.03  Offline electronic learning 2
1.08 Home Internet usage 11 6.01  Online health services 12
1.09 Internet usage at work 13 6.02 Internet usage by the disabled 13
1.10 Internet access in schools 23
1.11_ Households online 14
1.12 Personal computers 13 7.01  Online purchases 12
2.01 Employees with Internet access 13 7.02  B2C e-commerce 11
2.02 Business PC 12 8.01 Laws relating to IT 22
2.03 Teleworking usage, 2002/03 12
2.04 Teleworking intensity 18
3.01 Residential telephone connection charge 6 9.01  Online privacy 6
3.02 Business telephone monthly subscription 22 9.02  Secure online commerce 1
3.03 Business telephone connection charge 6

od 0 e pub 10.01  DSL broadband access 12
4.01 Government online presence segmented 10 10.02 Broadband subscribers 17
4.02  Government online services measured for 11
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Luxembourg
Key indicators eEurope 2005 Index
Population (millions) 0,444
Gross Domestic Product (€ billions) 22 Networked Readiness Index, 2004 17
GDP per capita (€) 49550
Internet users per 100 inhabitants, 2003 27.7 Group ".
toally aligned

Internet indicators 7 Modern online public services (cont.)
1.01  Home Internet access 7 4.03 _ Online book search 22
1.02 Internet usage 8 4.04 I(éczlyemment prioritization of 10
1.03 Internet usage intensity 9 4.05  Online tax returns 22
1.04 E-mail 7 4.06  Government ICT promotion 10
1.05 Internet users 16 5.01  Internet access in schools 7
1.06 DSL Internet subscribers 12 5.02  Online learning 7
1.07 ISDN subscribers 1 5.03  Offline electronic learning 2
1.08 Home Internet usage 7 6.01  Online health services 5
1.09 Internet usage at work 11 6.02 Internet usage by the disabled 7
1.10 Internet access in schools 7
1.11  Households online 9 Dynamic e-business environment 11
1.12 Personal computers 2 7.01  Online purchases 9
2.01  Employees with Internet access 11 7.02  B2C e-commerce 10
2.02 Business PC 2 8.01 Laws relating to IT 10
2.03 Teleworking usage, 2002/03 18
2.04 Teleworking intensity 17
3.01 Residential telephone connection charge 1 9.01  Online privacy 13
3.02 Business telephone monthly subscription 1 9.02  Secure online commerce 3
3.03 Business telephone connection charge 1

odern o e pub 0 10.01  DSL broadband access 12
4.01 Government online presence segmented 6 10.02 Broadband subscribers 16
4.02 Government online services measured for 20




Country Tables 239

Netherlands
Key indicators eEurope 2005 Index
Population (millions) 16,105
Gross Domestic Product (€ billions) 444 Networked Readiness Index, 2004 16
GDP per capita (€) 27569
Internet users per 100 inhabitants, 2003 61.4 Group |,

global leader
Internet indicators Modern online public services (cont.)
1.01 Home Internet access 1 4.03 _ Online book search 5
102 Intemnet usage 3 4.04 I((B;?Iyernment prioritization of
1.03 Internet usage intensity 5 4.05  Online tax returns 6
1.04 E-mail 2 4.06 Government ICT promotion 17
1.05 Internet users 3 5.01  Internet access in schools 6
1.06 DSL Internet subscribers 3 5.02  Online learning 7
1.07 ISDN subscribers 10 5.03  Offline electronic learning 1
1.08 Home Internet usage 1 6.01  Online health services 3
1.09 Internet usage at work 6 6.02 Internet usage by the disabled 2
1.10 Internet access in schools 6
1.11_ Households online 1
1.12  Personal computers 4 7.01 _ Online purchases 4
2.01 Employees with Internet access 6 7.02  B2C e-commerce 7
2.02 Business PC 4 8.01 Laws relating to IT 12

2.03 Teleworking usage, 2002/03

2.04 Teleworking intensity 1 Secure information infrastructure 17

-

3.01 Residential telephone connection charge 11 9.01  Online privacy 18
3.02 Business telephone monthly subscription 20 9.02  Secure online commerce 15
3.03 Business telephone connection charge 10

odern o e pub e e 10.01  DSL broadband access 3
4.01 Government online presence segmented 2 10.02  Broadband subscribers 6

4.02 Government online services measured for 12
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Portugal

Key indicators

eEurope 2005 Index

Population (millions) 10,336
Gross Domestic Product (€ billions) 129 Networked Readiness Index, 2004 30
GDP per capita (€) 12481
Internet users per 100 inhabitants, 2003 36.4 Group Il .
somewhat aligned

Internet indicators 17 Modern online public services (cont.)
1.01  Home Internet access 16 4.03 _ Online book search 17
1.02  Internet usage 18 | 4.04 %?’emme”t prioritization of 11
1.03 Internet usage intensity 15 4.05  Online tax returns 2
1.04 E-mail 20 4.06 Government ICT promotion 6
1.05 Internet users 12 5.01 Internet access in schools 15
1.06 DSL Internet subscribers 12 5.02  Online learning 16
1.07 ISDN subscribers 13 5.03  Offline electronic learning 14
1.08 Home Internet usage 16 6.01  Online health services 18
1.09 Internet usage at work 21 6.02 Internet usage by the disabled 21
1.10 Internet access in schools 15
1.11_ Households online 18
1.12  Personal computers 19 7.01  Online purchases 14
2.01  Employees with Internet access 21 7.02  B2C e-commerce 15
2.02 Business PC 16 8.01 Laws relating to IT 14
2.03 Teleworking usage, 2002/03 24
2.04 Teleworking intensity p{llll Secure information infrastructure 11
3.01 Residential telephone connection charge 15 9.01  Online privacy 11
3.02 Business telephone monthly subscription 11 9.02  Secure online commerce 13
3.03 Business telephone connection charge 15

odern o e pub 6 10.01  DSL broadband access 12
4.01 Government online presence segmented 5 10.02 Broadband subscribers 15
4.02 Government online services measured for 14




Country Tables 241

Spain

Key indicators eEurope 2005 Index
Population (millions) 40,409
Gross Domestic Product (€ billions) 694 Networked Readiness Index, 2004 29
GDP per capita (€) 17174
Internet users per 100 inhabitants, 2003 29.7 S;zll::ull:l;t aligned
Internet indicators Modern online public services (cont.)
1.01  Home Internet access 15 4.03 _ Online book search 16
1.02 Intemet usage 15 | 4.04 %’T"emme"t prioritization of 14
1.03 Internet usage intensity 10 4.05  Online tax returns 5
1.04 E-mail 15 4.06 Government ICT promotion 20
1.05 Internet users 15 5.01 Internet access in schools 18
1.06 DSL Internet subscribers 9 5.02  Online learning 13
1.07 ISDN subscribers 14 5.03  Offline electronic learning 5
1.08 Home Internet usage 15 6.01  Online health services 14
1.09 Internet usage at work 18 6.02 Internet usage by the disabled 15
1.10 Internet access in schools 18
1.11_ Households online 20
1.12  Personal computers 15 7.01 _ Online purchases 16
2.01 Employees with Internet access 18 7.02  B2C e-commerce 13
2.02 Business PC 17 8.01 Laws relating to IT 16
2.03 Teleworking usage, 2002/03 20
2.04 Teleworking intensity 23
3.01 Residential telephone connection charge 14 9.01  Online privacy 5
3.02 Business telephone monthly subscription 5 9.02  Secure online commerce 9
3.03 Business telephone connection charge 14

odern o e pub e e 4 10.01  DSL broadband access 9
4.01 Government online presence segmented 6 10.02  Broadband subscribers 14
4.02  Government online services measured for 14
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Sweden

Key indicators eEurope 2005 Index
Population (millions) 8,909 3
Gross Domestic Product (€ billions) 255 Networked Readiness Index, 2004 6
GDP per capita (€) 28623

Internet users per 100 inhabitants, 2003 58.4 Group |,

global leader

Internet indicators 3 Modern online public services (cont.)
1.01  Home Internet access 3 4.03 _ Online book search 10
102 Internet usage P 4.04 I(éczlyernment prioritization of

1.03 Internet usage intensity 3 4.05  Online tax returns 7
1.04 E-mail 2 4.06  Government ICT promotion 11
1.05 Internet users 4 5.01 Internet access in schools 2
1.06 DSL Internet subscribers 3 5.02  Online learning 2
1.07 ISDN subscribers 12 5.03  Offline electronic learning 19
1.08 Home Internet usage 3 6.01  Online health services 6
1.09 Internet usage at work 3 6.02 Internet usage by the disabled 3
1.10 Internet access in schools 2

1.11  Households online 3
1.12 Personal computers 1 7.01  Online purchases 2
2.01 Employees with Internet access 3 7.02  B2C e-commerce 1
2.02 Business PC 1 8.01 Laws relating to IT 6
2.03 Teleworking usage, 2002/03 4

2.04 Teleworking intensity 2
3.01 Residential telephone connection charge 12 9.01  Online privacy 21
3.02 Business telephone monthly subscription 20 9.02  Secure online commerce 11
3.03 Business telephone connection charge 11

od 0 e pub 10.01  DSL broadband access 3

4.01 Government online presence segmented 20 10.02 Broadband subscribers 8
4.02 Government online services measured for 5




United Kingdom

Key indicators

Country Tables 243

eEurope 2005 Index

Population (millions) 60,114
Gross Domestic Product (€ billions) 1660 Networked Readiness Index, 2004 12
GDP per capita (€) 27614
Internet users per 100 inhabitants, 2003 46.0 Group |,
global leader

Internet indicators 5 Modern online public services (cont.)
1.01  Home Internet access 5 4.03 _ Online book search 3
102 Intemet usage 5 4.04 ICéc_)lyemment prioritization of
1.03 Internet usage intensity 2 4.05  Online tax returns 10
1.04 E-mail 4 4.06  Government ICT promotion 9
1.05 Internet users 7 5.01 Internet access in schools 8
1.06 DSL Internet subscribers 6 5.02  Online learning 3
1.07 ISDN subscribers 17 5.03  Offline electronic learning 11
1.08 Home Internet usage 5 6.01  Online health services 4
1.09 Internet usage at work 4 6.02 Internet usage by the disabled 4
1.10 Internet access in schools 8
1.11_ Households online 7
1.12 Personal computers 8 7.01  Online purchases 3
2.01 Employees with Internet access 4 7.02  B2C e-commerce 2
2.02 Business PC 7 8.01 Laws relating to IT 3
2.03 Teleworking usage, 2002/03 5
2.04 Teleworking intensity 6
3.01 Residential telephone connection charge 10 9.01  Online privacy 3
3.02 Business telephone monthly subscription 12 9.02  Secure online commerce 2
3.03 Business telephone connection charge 17

odern o e pub 10.01  DSL broadband access 6
4.01 Government online presence segmented 11 10.02 Broadband subscribers 12
4.02 Government online services measured for 4
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1.01 Home Internet access, 2002/3

Percentage of individuals having access to the Internet at home

RANK COUNTRY
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Source: Sibis 2002/3
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VALUE
58
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EU-15 Average = 35.2
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1.02 Internet usage, 2002/3

Regular and occasional Internet usage by Individuals

RANK COUNTRY VALUE EU-15 Average = 46.6
1 | Denmark 68
2 |Sweden 66
3 [Netherlands 63
3 |Finland 63
5 [JUnited Kingdom 61
6 JAustria 54
7 | Germany 53
8 ] Luxembourg 52
8 |Estonia 52
10 |ireland 51
11 | Belgium 45
12 | Slovenia 37
12 |italy 37
14 |France 36
15 | Spain 35
16 | Czech Republic 33
17 |Lithuania 30
18 | Portugal 28
18 [Latvia 28
20 | Slovak Republic 24
20 | Greece 24
22 | Bulgaria 21
23 | Poland 20
24 | Hungary 18
25 |Romania 13

Source: Sibis 2002/3



1.03 Internet usage intensity, 2002/3

Percentage of people spending more than six hours per week on the Internet

RANK COUNTRY
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1.04 E-mail, 2002/3

Percentage of individuals having sent an e-mail in the last four weeks

RANK COUNTRY VALUE EU-15 Average = 37.7
1 | Denmark 61
2 |Sweden 58
2 |Netherlands 58
4 JUnited Kingdom 52
4 |Finland 52
6 |Austria 46
7 Luxembourg 45
8 [llreland 44
9 | Germany 42
10 |Estonia 38
11 |Belgium 34
12 |Slovenia 29
12 |France 29
14 |ltaly 28
15 |Spain 27
16 |Czech Republic 25
17 |Lithuania 21
18 |Slovak Republic 19
18 [JLatvia 19
20 |Portugal 16
21 |Bulgaria 15
22 |Greece 14
23 |Poland 12
23 |Hungary 12
25 JRomania 8

0 15 30 45
Source: Sibis 2002/3



1.05 Internet users, 2003

Internet users per 100 inhabitants

RANK COUNTRY

1

2

20
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Source: Euromonitor/international Telecommunication Union, 2003
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VALUE
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1.06 DSL Internet subscribers, 2004

DSL Internet subscribers per 100 inhabitants

RANK COUNTRY VALUE EU-15 Average = 7.6
1 |Denmark 16
1 |Belgium 16
3 [Sweden 15
3 |Netherlands 15
5 JAustria 11
6 [ United Kingdom 10
7 | Germany 9
8 |Estonia 7
9 | Spain 6
9 [Finland 6
11 |France 5
12 |Portugal 3
12 |Luxembourg 3
12 |italy 3
15 |Slovenia 2
15 Jlreland 2
15 |Greece 2
18 |Lithuania 1
18 |Hungary 1
18 |Bulgaria 1
21 |Slovak Republic 0
21 |Romania 0
21 |Poland 0
21 |Latvia 0
21 |Czech Republic 0

0 5 10

Source: International Telecommunication Union, June 2004
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1.07 ISDN subscribers, 2003

ISDN subscribers per 100 inhabitants

RANK COUNTRY VALUE EU-15 Average = 6.4
1 JLuxembourg 15.31
2 | Germany 14.34
3 |Denmark 8.72
4 |France 6.42
5 [JAustria 6.10
6 |Finland 5.95
7 |italy 5.08
8 |Belgium 5.07
9 [Slovenia 5.03
10 |Netherlands 4.87
11 | Greece 3.88
12 | Sweden 3.87
13 JPortugal 2.80
14 |Spain 2.76
15 JHungary 2.74
16 |lreland 1.94
17 JUnited Kingdom 1.64
18 | Czech Republic 1.20
19 |Estonia 1.10
20 |Slovak Republic 0.81
21 [Poland 0.31
22 |Lithuania 0.24
23 |Romania 0.21
24 |Latvia 0.19
25 |Bulgaria 0.16

0 5 10 15 20

Source: Euromonitor/ International Telecommunication Union, 2003
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1.08 Home Internet usage, 2002/3

Percentage of individuals using the Internet at home

RANK COUNTRY VALUE EU-15 Average = 35.1
1 |Netherlands 58
2 | Denmark 57
3 |Sweden 56
4 [|Finland 49
5 JUnited Kingdom 48
6 ]Germany M
7 JLuxembourg 38
7 JAustria 38
9 [lireland 37
10 |Belgium 32
11 |italy 28
12 |France 26
13 ] Slovenia 25
14 |Estonia 24
15 | Spain 21
16 |Portugal 16
16 | Czech Republic 16
18 | Greece 12
19 |Poland 10
20 |Hungary 9
21 |Lithuania 8
21 |Bulgaria 8
23 | Slovak Republic 6
24 |Latvia 5
25 |Romania 4

0 15 30 45

Source: Sibis 2002/3



1.09 Internet usage at work, 2002/3

Percentage of individuals using the Internet at work
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256 Data Tables

1.10 Internet access in schools, 2004

Internet access in schools is (1- very limited, 7 - pervasive — most children have frequent

access)

RANK COUNTRY VALUE EU-15 Average = 5.02
1 |Finland 6.57
2 |sweden 6.40
3 | Denmark 6.33
4 | Estonia 6.00
5 |Austria 5.97
6 | Netherlands 5.92
7 JLuxembourg 5.82
8 | United Kingdom 5.80
9 |Slovenia 5.78
10 |Germany 5.33
11 | Czech Republic 5.27
12 |Belgium 5.24
13 JHungary 5.05
14 |France 4.94
15 |Portugal 4.93
16 |ireland 4.67
17 |Lithuania 4.66
18 ] Spain 4.41
19 |Latvia 4.39
20 |Slovak Republic 4.24
21 | Greece 4.03
22 |Romania 4.01
23 |ltaly 3.60
24 }Poland 3.41
25 |Bulgaria 3.36

0 2 4 6 8

Source: World Economic Forum, Executive Opinion Survey 2004



1.11 Households online, 2003

Percentage of all households online

RANK COUNTRY
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Source: Euromonitor/Jupiter, 2003
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258 Data Tables

1.12 Personal computers, 2002

Personal computer penetration per 100 inhabitants

RANK COUNTRY VALUE EU-15 Average = 34.2
1 |Sweden 62.1
2 JLuxembourg 59.4
3 |Denmark 57.7
4 |Netherlands 46.7
5 [Finland 44.2
6 [|Germany 431
7 [ireland 421
8 JUnited Kingdom 40.6
9 JAustria 36.9
10 |France 34.7
11 ] Slovenia 30.1
12 |Belgium 241
13 |italy 231
14 |Estonia 21.0
15 |Spain 19.6
16 ] Slovak Republic 18.0
17 |Czech Republic 17.7
18 |Latvia 17.2
19 |Portugal 13.5
20 |JLithuania 11.0
21 JHungary 10.8
22 |Poland 10.6
23 | Greece 8.2
24 |Romania 6.9
25 |Bulgaria 5.2

0 15 30 45

Source: International Telecommunication Union, 2002



2.01 Employees with Internet access, 2002/3

Employees with Internet access at the workplace

RANK COUNTRY

1

2

10

"

12

13

14

15

15

17

18

18

20

21

22

22

24

25

Denmark
Finland
Sweden

United Kingdom
Estonia
Netherlands
Ireland

Austria
Germany
Belgium
Luxembourg
Slovenia

Italy

Czech Republic
Latvia

France
Lithuania

Spain

Greece

Slovak Republic
Portugal
Poland
Bulgaria
Hungary

Romania

Source: Sibis 2002/3

VALUE
40

37

34

33

29

27

26

26

25

24

23

18

17

16

15

15

14

12

12

1

10

EU-15 Av

erage = 22

Data Tables

30

40 50

259



260

2.02 Business PCs, 2002

Business PC installed base per 100 inhabitants

Data Tables

RANK COUNTRY

1

2

10

1"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Sweden
Luxembourg
Denmark
Netherlands
Finland

Ireland

United Kingdom
Austria
Germany
France

Belgium

Italy

Estonia
Slovenia

Czech Republic
Portugal

Spain

Latvia

Poland
Hungary
Greece
Lithuania
Slovak Republic
Bulgaria

Romania

Source: Sibis 2002/3

VALUE
26.95

22.92

22.85

17.95

17.93

16.13

15.48

14.33

12.79

12.57

12.27

8.47

8.09

7.77

7.56

7.26

6.98

6.60

5.77

5.25

4.93

4.21

2,94

212

1.23

EU-15 Average = 12.4

20

25

30



2.03 Teleworking usage, 2002/3

Share of employed population teleworking
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Data Tables

2.04 Teleworking intensity, 2002/3

Percentage of people who spend more than one day per week teleworking
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3.01 Residential telephone connection charge, 2002

Data Tables 263

Residential telephone connection charge (US$) (adjusted against GDP per capita / 1000)
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264  Data Tables

3.02 Business telephone monthly subscription, 2002/3

Business monthly telephone subscription charge (adjusted against GDP per capita / 1000)
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3.03 Business telephone connection charge, 2002/3

Data Tables

Business monthly telephone subscription charge (adjusted against GDP per capita / 1000)
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Source: International Telecommunication Union, June 2004
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266 Data Tables

4.01 Government online presence, 2003

Government online presence segmented into the executive, legislative, judiciary,
ministries and embassies branches

RANK COUNTRY VALUE EU-15 Average = 6.4
1 |Germany 7.0
2 |France 7.0

3 | United Kingdom 6.8

4 JAustria 6.7
5 [|Netherlands 6.5
6 |lreland 6.4
7 |Finland 6.3
8 |ltaly 6.2
9 |Denmark 6.1
10 |Sweden 5.9
11 | Estonia 5.9
12 |Poland 5.7

12 ] Czech Republic 5.7

14 ]Slovak Republic 5.5

15 |Slovenia 5.5
16 |Spain 5.4
17 |Portugal 5.4
18 |Belgium 5.4
19 ]Lithuania 5.2
20 |Romania 4.8
21 ]Bulgaria 4.2
22 |Luxembourg 4.2
23 |Latvia 4.1
24 JHungary 4.0
25 |Greece 3.9

Source: World Economic Forum, 2003



Data Tables

4.02 Government online services, 2003

Government online services as measured by personal tax, car registration, passport,
business permit and e-procurement

RANK COUNTRY

1

2

10

1"

12

12

14

14

16

16

18

19

20

20

20

23

24

24

Denmark
Germany
Austria

United Kingdom
Sweden

France

Estonia

Ireland

Finland

Belgium

Italy

Romania
Netherlands
Spain

Portugal

Slovak Republic
Hungary

Czech Republic

Greece

Slovenia
Luxembourg
Bulgaria
Latvia
Poland

Lithuania

VALUE EU-15 Average = 4.08
5.3

4.9
4.7
4.6
4.5
4.3
4.1
3.9
3.8
3.7
3.5
3.1
3.1
3.0
3.0
2.9
2.9
2.7
2.6
25
2.5
2.5
2.3
2.2

2.2

Source: World Economic Forum, 2003

267



268 Data Tables

4.03 Online book search, 2002/3

Percentage of people that have tried to use the Internet to search for books in public

libraries
RANK COUNTRY VALUE EU-15 Average = 22.05

1 [Slovenia 42
2 |Portugal 39
2 |Denmark 39
4 |Finland 32
5 |Spain 28
6 |Netherlands 26
7 | Sweden 23
7 |Greece 23
7 JAustria 23

10 JUnited Kingdom 21

10 |Estonia 21
12 |Latvia 20
12 | Germany 20
12 |France 20

12 | Czech Republic 20

16 |Lithuania 19
17 |litaly 18
17 Jlreland 18
17 |Belgium 18
20 JHungary 17
21 |Bulgaria 16
22 |Poland 15
22 | Luxembourg 15

24 ] Slovak Republic 12

24 |Romania 12

Source: Sibis 2002/3



Data Tables

4.04 Government prioritization of ICT, 2004

ICT are an overall priority for the government: 1 - strongly disagree, 7 - strongly agree
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270 Data Tables

4.05 Online tax returns, 2002/3

Percent people that have tried to use the Internet to fill the income tax return / tax
declaration

RANK COUNTRY VALU EU-15 Average = 6.4
1 |Denmark 33
2 |Netherlands 32
2 |Estonia 32
4 |Greece 13
5 |Portugal 1
6 |Spain 6
6 JLuxembourg 6
6 |France 6
6 JAustria 6
10 | ltaly 5
11 JUnited Kingdom 4
12 | Latvia 3
12 | Germany 3
12 | Bulgaria 3
15 |Romania 2
15 | Poland 2
15 | Hungary 2
15 | Finland 2
15 | Belgium 2
20 | Sweden 1
20 | Slovak Republic 1
20 |lIreland 1
23 | Slovenia 0
23 |Lithuania 0
23 | Czech Republic 0
T T
0 10 20 30

Source: Sibis, 2002/3



Data Tables

4.06 Government ICT promotion, 2004

Government programmes promoting the use of ICT are: 1- not very successful, 7 -
highly successful

RANK COUNTRY

1

2

10

"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Estonia

Finland
Denmark
Ireland

France
Portugal
Austria
Hungary

United Kingdom
Luxembourg
Sweden
Romania
Germany
Slovenia
Greece
Lithuania
Netherlands
Belgium

Italy

Spain

Slovak Republic
Czech Republic
Latvia

Bulgaria

Poland

VALUE EU-15 Average = 4.07
5.0

5.0
4.9
4.6
4.5
4.4
4.4
4.3
4.3
4.3
4.3
4.1
4.1
4.0
4.0
4.0
3.9
3.7
3.6
3.5
3.4
3.4
3.2
3.0

2.6

Source: World Economic Forum Executive Opinion Survey, 2004

271



272  Data Tables

5.01 Internet access in schools, 2004

Internet access in schools is (1- very limited, 7 - pervasive — most children have frequent

access)

RANK COUNTRY VALUE EU-15 Average = 5.02
1 |Finland 6.57
2 |sweden 6.40
3 | Denmark 6.33
4 | Estonia 6.00
5 |Austria 5.97
6 | Netherlands 5.92
7 ]Luxembourg 5.82
8 | United Kingdom 5.80
9 |Slovenia 5.78
10 |Germany 5.33
11 | Czech Republic 5.27
12 |Belgium 5.24
13 JHungary 5.05
14 |France 4.94
15 |Portugal 4.93
16 |ireland 4.67
17 |Lithuania 4.66
18 ]Spain 4.41
19 |Latvia 4.39
20 |Slovak Republic 4.24
21 | Greece 4.03
22 |Romania 4.01
23 |ltaly 3.60
24 }Poland 3.41
25 |Bulgaria 3.36

0 2 4 6 8

Source: World Economic Forum, Executive Opinion Survey 2004



5.02 Online learning, 2002

Data Tables

Share of employed population who used online electronic learning material for work-
related learning
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274  Data Tables

5.03 Offline electronic learning, 2002/3

Share of employed population who used offline electronic learning material for work-
related learning

RANK COUNTRY VALUE EU-15 Average = 5.08
1 |Netherlands 10
2 | Luxembourg 7
2 |italy 7
2 |Austria 7
5 |Spain 6
5 |Germany 6
7 |lreland 5
7 |Estonia 5
7 | Denmark 5
7 |Belgium 5
11 JUnited Kingdom 4
11 JLatvia 4
11 | Greece 4
14 ] Slovenia 3
14 | Slovak Republic 3
14 |Portugal 3
14 |Poland 3
14 |Finland 3
19 |Sweden 2
19 JHungary 2
19 |France 2
19 | Czech Republic 2
23 |Romania 1
23 |Lithuania 1
23 |Bulgaria 1
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Source: Sibis, 2002/3



6.01 Online health searches, 2002/3

Data Tables

Percentage of individuals using Internet effecting online searches for health-related

information in the last 12 months
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276 Data Tables

6.02 Internet use by the disabled, 2002/3

Percentage of disabled people using the Internet

RANK COUNTRY VALUE EU-15 Average = 31.5
1 Denmark 69
2 ] Netherlands 60
3 |Sweden 58

4 | United Kingdom 47

5 |Germany 40
6 |lreland 39
7 | Luxembourg 37
8 |Finland 34
8 JAustria 34
10 |Estonia 33
11 | Belgium 24
12 |France 21
13 |italy 18

13 | Czech Republic 18

15 |Spain 16
15 |Slovenia 16
17 |Latvia 15
18 |Lithuania 14

19 | Slovak Republic 13

20 |Poland 1
21 |Portugal 10
22 | Greece 8
23 |Bulgaria 5
24 |Hungary 4
25 JRomania 3

Source: Sibis 2002/3



7.01 Online purchases, 2002/3

Percentage of individuals making purchases over the Internet
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278 Data Tables

7.02 B to C E-commerce, 2002

Volume of B to C E-commerce per inhabitant (US $)

RANK COUNTRY VALUE EU-15 Average = 85.67
1 |Sweden 159
2 | United Kingdom 145
3 |Finland 131
4 |Denmark 130
5 |Germany 103
6 JAustria 99
7 | Netherlands 97
8 |lreland 84
9 |France 69
10 JLuxembourg 59
11 |italy 53
12 |Belgium 52
13 |Spain 41
14 |Estonia 40
15 |Portugal 25
16 | Greece 24
17 |Lithuania 19
18 |Latvia 14
19 |Slovenia 8
20 ] Czech Republic 8
21 |Hungary 4
22 |Poland 4
23 |Bulgaria 2
24 ] Slovak Republic 1
25 JRomania 1

0 40 80 120 160
Source: Witsa 2002



8.01 Laws relating to ICT, 2003

Data Tables

Laws relating to information technology (electronic commerce, digital signatures,
consumer protection) are: 1 - non-existent, 7 - well-developed and enforced
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280 Data Tables

9.01 Online privacy, 2002/3

Percentage of individuals using Internet concerned with online privacy and security

RANK COUNTRY VALUE EU-15 Average = 78.8
1 [Poland 920
2 [lreland 88

3 ] United Kingdom 87

4 |Germany 82
5 |Spain 81
6 |italy 80
6 [JGreece 80
8 |Latvia 78
8 [JDenmark 78
10 |Finland 75
11 |Romania 74
11 |Portugal 74
13 |Luxembourg 73
13 |Belgium 73
15 |France 68
15 JAustria 68

17 | Slovak Republic 67
18 |Slovenia 66
18 |Netherlands 66

20 | Czech Republic 61

21 |Sweden 60
22 |Estonia 58
23 |Lithuania 51
24 |Bulgaria 42
25 | Hungary 36

Source: Sibis 2002/3



9.02 Secure online commerce , 2002/3

Data Tables

Percentage of individuals using Internet effecting online purchases that have refrained
from making purchases due to concerns about security
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282  Data Tables

10.01 DSL broadband access, 2002/3

Percentage of individuals with DSL broadband access

RANK COUNTRY VALUE EU-15 Average = 7.6
1 | Denmark 16
1 ]Belgium 16
3 | Sweden 15
3 |Netherlands 15
5 |Austria 1
6 | United Kingdom 10
7 |Germany 9
8 |Estonia 7
9 |Spain 6
9 |Finland 6
11 JFrance 5
12 |Portugal 3
12 ] Luxembourg 3
12 | italy 3
15 |Slovenia 2
15 |lreland 2
15 | Greece 2
18 |Lithuania 1
18 |Hungary 1
18 |Bulgaria 1
21 |Slovak Republic 0
21 |Romania 0
21 |Poland 0
21 |Latvia 0
21 | Czech Republic 0

o
o
-
o

Source: Sibis 2002/3
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Broadband subscribers as a percentage of total Internet subscribers

RANK COUNTRY

1

2

10

"

12

13

14

15

16

17

17

19

20

21

21

21

21

21

Source: International Telecommunication Union (WSIS 2003)

Belgium
Austria

Estonia

Latvia

Hungary
Netherlands
Finland
Sweden
Lithuania
France
Denmark
United Kingdom
Germany
Spain

Portugal
Luxembourg
Slovenia

Italy

Ireland

Czech Republic
Slovak Republic
Romania
Poland

Greece

Bulgaria

VALUE
51.3

45.0

37.8

26.5

25.0

23.8

22.6

22.5

20.1

5.0

2.9

2.0

2.0

1.0

0.4

0.0

0.0

0.0

0.0

EU-15 Average =14.13

Data Tables

10

20

30

40

50

60

283



Authors’ Biographies

Kai BENDER

Kai Bender studied information management at the European Business
School (ebs) in Oestrich-Winkel, ebs London and San Diego State Univer-
sity. He holds a Ph.D. in computer science from the Technical University
of Dresden. His academic work focused on applying software analysis and
design patterns to more application and strategy-oriented fields. Bender
joined Roland Berger Strategy Consultants in 1999. He currently serves as
Senior Project Manager and specializes in the fields of IT strategy devel-
opment, IT implementation management and IT organization. One of his
recent projects was the successful launch of the German Truck Toll pro-
ject.

Kai_Bender@de.rolandberger.com

Soumitra DUTTA

Soumitra Dutta is the Roland Berger Professor of E-Business and Informa-
tion Technology and Dean of Executive Education at INSEAD. He is the
faculty director of Elab@INSEAD, an INSEAD initiative, launched in col-
laboration with leading international organizations such as Morgan Stan-
ley, SAP, Roland Berger and Intel, to build a center of excellence for tea-
ching and research in the digital economy. Prior to joining the faculty at
INSEAD, he spent periods with Schlumberger in Japan and General Elec-
tric in the USA. Professor Dutta earned his Ph.D. in computer science and
his M.Sc. in business administration from the University of California at
Berkeley.

Dutta’s research and consulting have focused on breakthrough approaches
to the inter-relationships between innovation, technology and organiza-
tional design. He has also conducted research into national ICT strategies
and leads an annual research project on global ICT benchmarking in col-
laboration with the World Economic Forum. His latest book is “The
Global Information Technology Report” (Palgrave/MacMillan, Feb 2005).
His previous books include “The Global Information Technology Report:
Towards an Equitable Information Society” (Oxford University Press,
January 2004), “The Global Information Technology Report: Readiness for
the Networked Future” (Oxford University Press, January 2003), “The
Bright Stuff: How Innovative People and Technology can Make the Old
Economy New” (Financial Times/Prentice Hall, 2002), “Embracing the
Net: Get.Competitive” (Financial Times/Prentice Hall, 2001) and “Process



286  Authors’ Biographies

Reengineering, Organizational Change and Performance Improvement”
(Mc-Graw Hill, 1999). In addition, he has published over 50 articles in
leading international journals.

A fellow of the World Economic Forum, Dutta has won several awards for
research and pedagogy. His research has been showcased on international
media such as CNN, the BBC and CNBC. He has taught in and consulted
with leading international corporations across the world.

Soumitra.Dutta@insead.edu

Karsten GAREIS

Karsten Gareis is senior researcher at Empirica, Bonn. His main field of
interest is the way information and communications technologies impact
human resources systems, the locational behavior of firms and social dis-
parities. He has worked extensively on conceptualizing, preparing, over-
seeing and analyzing European surveys of the general population and of
decision-makers in establishments, focusing on information society phe-
nomena such as multi-locational work, e-commerce, e-business and coop-
eration over ICT networks.

Karsten.Gareis@empirica.com

Julia HOERAUF

Julia Hoerauf studied industrial engineering and management at the Uni-
versity of Karlsruhe, Germany, and at the Escuela superior de Ingenieros
in Seville, Spain. The technical focus of her studies was information and
telecommunications technology. She wrote her thesis in cooperation with
T-Systems on the market development of e-payment from the perspective
of a systems integrator. During her studies, she worked for companies such
as Siemens ICN in the United States and Bosch Telecom. Hoerauf joined
Roland Berger Strategy Consultants in March 2004, where she currently
works as a consultant in the InfoCom Competence Center. Her work cen-
ters around information management.

Julia Hoerauf(@de.rolandberger.com

Tobias HUSING

Tobias Hising is a researcher at Empirica. His educational background is
in economics and sociology. He has worked in quantitative empirical re-
search and has been responsible for survey methodology and statistical a-



Authors’ Biographies 287

nalysis in a variety of large-scale, pan-European projects. Among other
projects, he has played a part in the European research projects Senior-
Watch, BISER, SIBIS, e-business W@tch and eUser. He also shouldered
responsibility for a project with Eurostat to draw up the methodological
report for the 2002 and 2003 European ICT household surveys. His main
research interests are the digital divide and societal implications of ICT, as
well as methods of empirical ICT research and statistical analysis.

Tobias.Huesing@empirica.com

Amit JAIN

Amit Jain is a Research Program Manager at INSEAD, and a visiting Pro-
fessor at the Université de Paris, Dauphine. He has worked at INSEAD on
various research projects in information and communications technology
and knowledge management, and formerly served as Technical Director of
INSEAD Online, INSEAD’s e-learning initiative. Before joining INSEAD,
Jain worked with Schlumberger in the Middle East and has pursued several
entrepreneurial opportunities in the information technology space. He ear-
ned a D.E.A. in strategy and organizations from the Université de Paris, an
M.B.A. from INSEAD and a bachelor of technology degree in mechanical
engineering from the Indian Institute of Technology.

Amit.Jain@insead.edu

George KARAGEORGOS

George Karageorgos has been responsible for the e-Business W@tch im-
plemented by the European Commission, Enterprise Directorate General,
since late 2001. Before moving to Brussels, he worked in the private and
public sectors in Greece, managing, preparing and implementing EU-
supported programs and projects in the ICT, manufacturing and regional
development areas. He holds a degree in mathematics (University of Ath-
ens, 1983), M.Sc. in operational research and another in analysis, design
and management of information systems (University of London, LSE,
1984 and 1985 respectively).

Georgios.Karageorgos@cec.eu.int

Werner B. KORTE

Werner B. Korte shares the directorship of Empirica with Simon Robinson
and is responsible for managing many of the largest Empirica research and
development projects in relation to the information society, statistical indi-



288  Authors’ Biographies

cators for benchmarking and regional development. He has been and still
is project manager of large-scale international Empirica projects in these
areas, providing policy evaluation and assessment to public and private
customers, including different DGs of the European Commission, national
ministries, federal and regional governments and ministries, and local gov-
ernments since the early 1980s. He has been responsible for several market
research monitoring and benchmarking studies. Since 1989, he has served
as an external expert to the European Commission to help develop the
work program. Concurrently, he has worked as evaluator and technical re-
viewer for the ESPRIT Program. From 1996 through 1999, he was respon-
sible for coordinating workgroups and directing all operations in the “Fo-
rum Info 2000: Germany’s Way into the Information Society”, a major
government initiative supported by the economics and research ministers.
Some recent projects he has managed include “SIBIS — Statistical Indica-
tors Benchmarking the Information Society”, “EUFORIA — European Fo-
resight Project” and “SUSTEL — Sustainable Teleworking”. He is cur-
rently deployed as project coordinator for the eUser project to develop a
knowledge base and evidence-based support for the design and delivery of
user-centric online public services in Europe. Korte has rich experience in
analyzing the implications of the information society and related develop-
ments for local and regional territories, and in advising policy-makers a-
bout adequate strategies to benefit from these advances.

Werner.Korte@empirica.com

Arnoud De MEYER

Arnoud De Meyer is Professor of Technology Management and Deputy
Dean in charge of Administration and External Relations at INSEAD. He
is also Akzo Nobel Fellow in Strategic Management and is director of sev-
eral hi-tech companies.

Arnoud.de.Meyer@insead.edu

Gérard RICHTER

Gérard Richter is partner at Roland Berger Strategy Consultants and re-
sponsible for information management at the Infocom Competence Center.
He studied business in Frankfurt and Paris, and began his consulting career
in 1997 at Roland Berger Strategy Consultants. His work includes cross-
industry IT consulting (information management) as well as strategic con-
sulting projects in the IT industry. He has carried out numerous national
and international IT and e-business projects in several industries, including



Authors’ Biographies 289

IT, telecommunications, media, aerospace, consumer goods, construction
and financial services. His area of expertise includes optimizing the value
contribution of technology and IT within companies.

Gerard Richter@de.rolandberger.com

Petri ROUVINEN

Petri Rouvinen is a research director at ETLA, the Research Institute of the
Finnish Economy. For the 2004-5 academic year — and upon writing the
chapter for this volume — he was a Jean Monnet Fellow at the European
University Institute (Florence, Italy). He holds a Ph.D. in economics from
Vanderbilt University (Nashville, USA). In recent years, he has partici-
pated in ICT-related projects organized by the EU, OECD, the Ministry of
Trade and Industry, UNU/WIDER, and the World Bank. Dr. Rouvinen’s
research interests include ICT and technology in general, innovation,
R&D, globalization, competitiveness, entrepreneurship and economic pol-
icy. He has served as a referee for several scholarly journals including In-
dustrial and Corporate Change, Journal of Economic Behavior and Or-
ganization and Research Policy. He has published many books and
contributed to several collective volumes by well-known publishers. His
scholarly work has been published in Economics of Innovation and New
Technology, Information Economics and Policy, and the Journal of Ap-
plied Economics among others.

pro@etla.fi

Hannes SELHOFER

Hannes Selhofer is project manager at Empirica GmbH, a research and
consulting company based in Bonn, Germany. He has been coordinator of
the e-Business W@tch since 2002, a project carried out by Empirica
GmbH with international partners on behalf of the European Commission,
DG Enterprise and Industry.

Selhofer holds a master’s degree in communication and media research
from the University of Salzburg (1992). Prior to joining Empirica in early
2001, he worked for research organizations in Salzburg. His main areas of
work are socioeconomic studies on the knowledge society and economy
and studies on the media industry. He has been involved in numerous pol-
icy-oriented research and consulting projects since the mid-1990s. His cli-



290  Authors’ Biographies

ents include the European Commission and Federal Ministries in Germany
and Austria.

Hannes.Selhofer@empirica.com

Pekka YLA-ANTTILA

Pekka Yla-Anttila is Research Director at ETLA (the Research Institute of
the Finnish Economy) and Managing Director of Etlatieto Ltd. (a project
research and information services unit of ETLA). He is author or co-author
of about 25 books and dozens of articles in the fields of competitiveness
analysis, industrial and technology policies, industrial economics, techno-
logical change and the internationalization of business. He was a member
of the Executive Committee of EARIE (the European Association for Re-
search in Industrial Economics) from 1984 through 1992 and a member of
the Scientific Advisory Board of Statistics Finland (Central Statistical Of-
fice) from 1996 through 2002.

Yla-Anttila directed “Advantage Finland — the Future of Finnish Indus-
tries”, a major cluster study program carried out in 1992-1995. He was
principal adviser to the Ministry of Trade and Industry as it prepared the
National Industrial Strategy for Finland in 1992-93, and filled a consulting
role during the formulation of industrial and innovation policy guidelines
in 2001. He was also a steering group member of the prime minister’s task
force “Finland in the Global Economy” in 2004. Yl4-Anttila has partici-
pated in several groups evaluating innovation and industrial policies, in-
cluding the evaluation of the Finnish innovation support system in 2003.

He recently took part in international ICT-related projects at OECD and
UNU/WIDER. He is also a team leader in the ETLA — BRIE (Berkeley
Roundtable on the International Economy at University of California, Ber-
keley) collaborative research program on the wireless economy.

Ylad-Anttila is a member of several international research teams and net-
works. His current research interests include innovation policies, the inter-
nationalization of R&D and multinational companies in small economies.

Pekka.Yla-Anttila@etla.fi



Printing and Binding: Strauss GmbH, Morlenbach




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice




