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Preface

The European Information Technology Observa-
tory - EITO is the established yearbook for the infor-
mation and communications technology (ICI) indus-
try in Europe. Since its launch in 1993, the EITO has
set the standard for market analysis and statistics.

The EITO 98 presents the most comprehensive
data currently available about the ICT market in
Europe. It also includes special ICT studies on
technological trends, standardisation, convergence,
the Internet, teleworking, the impact of the Euro, and
specific markets such as the home market.

The EITO is a broad and unique European initia-
tive. The EITO members consist of the European as-
sociations EUROBIT as representative of the infor-
mation technology industry and ECTEL as represen-
tative of the telecommunications industry, and the
European ICT trade fairs CeBIT in Hanover, SIMO in
Madrid, and SMAU in Milan.

From the very beginning the EITO has been
strongly supported by the Directorate General Il
industry of the European Commission, and since
1995 by the Directorate for Science, Technology and
Industry of the OECD in Paris.

The EITO 98 has been elaborated with the sup-
port of the EITO sponsors, the trade fair SYSTEMS
in Munich, European Telework Development (ETD,
supported by the European Commission, DG XIII),
and the EITO company sponsors Deutsche Telekom
and Telecom Italia.

The objective of the EITO is to provide an exten-
sive overview of the European market for information
and communications technology and to render serv-
ices to this industry, to users and public authorities.
The idea of a European Observatory originated from
the President of SMAU, Enore Deotto, and it has
taken an exceptional effort by the original members
EUROBIT, CeBIT, SIMO, and SMAU to produce this
new compendium.

The EITO 98 has been produced in close co-
operation between the EITO Task Force experts and
leading market research companies, to discuss and
guarantee the quality of the statistics and data.

The copyright for the major parts of the market
analysis, data and statistics is held jointly by
EITO/GzF and International Data Corporation. The
copyright for the four special contributions lies with
EITO/GzF and European Telework Development,
International Data Corporation, Monitor Company,
and GartnerConsulting respectively.

The EITO is an indispensable source of infor-
mation in marketing and technology for European
market players, users of information and communi-
cations technology hardware, software and services,
Jfor trade organisations and trade fair visitors, for
market analysts, for politicians, members of the
European Commission and national government re-
presentatives, for organisations involved in research
and development, standardisation and education
relating to ICT, and last but not least, for the media.

Up-to-date and valid information plays an in-
creasingly important role in business and political
decision-making. The EITO aims to support the
creation of the Global Information Society as well
as to make its contribution to the further economic
integration and political unification of Europe.

The initiative will be continued with annual
editions of the EITO in March and an EITO Update
in autumn as a free of charge supplement to the
yearbook.

The EITO Members
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ICT in Europe:

the European Commission’s View

The European Information and Communi-
cations Technology market continued to have a
vigorous growth in 1997, confirming the trend
that started three years ago. Growth was 8%
over the year, higher than in 1996
and significantly above most .
other sectors of the economy.

In addition to an improved
economic climate and the increas-
ing pressure of competition, the
most important driving force for
ICT market growth has been the
rapid pace of developments in
Electronic Commerce. The in-

creasing use of Intranets within
organisations and the opening of
internal company networks to in-
formation exchange, through the
Internet, with partners, suppliers
and customers, have created new
opportunities for applications and opened the
way to radical restructuring of business pro-
cesses and new forms of organisation.

Electronic Commerce:
the ICT Market Driver

Electronic Commerce has the potential to be
a powerful driver for economic progress. Its
great importance does not rely only on the
opportunities offered to all sorts of organisations
for more efficient ways of doing business, but
on its ability to create the conditions for new
activities and new service organisations to
emerge. As this 1998 EITO report and market
statistics indicate, the move towards the adop-
tion of Electronic Commerce has started and is
progressing very rapidly.

Stefano Micossi,
Director General Industry, EC provement of relations between
government and citizens.

This is just the beginning of a process that is
expected to produce radical changes in business,
involving more and more economic players and
consumers. Electronic Commerce can play a key
role in expanding business and
opening new markets. It provides
small and medium-sized enter-
prises with distribution mechan-
isms that would be impossible or
too expensive with traditional ap-
proaches, offers new forms of di-
rect relations between companies
and customers, and drastically
reduces the cost of business-to-
business and business-to-cus-
tomers transactions. Electronic
Commerce can also have an im-
portant impact on the modernisa-
tion of public services and the im-

The ICT industry has an essential role to
play in setting the conditions for the develop-
ment of Electronic Commerce. By providing the
technologies, the infrastructure and the services
needed for changes in business practice, the
ICT industry is leading a real evolution in the
economy. There are several limitations in to-
day’s technologies, and substantial advances are
required for extending their use in more appli-
cation areas and obtaining broader acceptance
by the average user.
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Policy Initiatives
for Electronic Commerce

Despite the positive indications of increasing
diffusion of Electronic Commerce, there are
two critical aspects to consider.

First, the pace of adoption is not sufficiently
rapid: it is below the rate that could be expected
in an advanced economy such as that of Europe.
This can be easily illustrated by comparison
with the USA. Internet use, Web-generated
revenues and penetration of personal computers
in Europe are significantly below US levels; this
is reflected in a lower IT expenditure/GDP
ratio and lower IT expenditure per capita. Also
in 1997, total ICT market growth in the US
(9% over 1996) was higher than in Europe. Such
structural gaps, particularly significant in some
regions of Europe, represent critical challenges
for the ICT industry and demand political
attention.

Second, there are a number of obstacles
hampering progress. These are of different types:
technology, infrastructure, cost, as well as
management culture and availability of skills.
Among the most significant barriers to ICT
investment are uncertainties about the future
regulatory environment. The adaptation of the
legal and regulatory framework should provide
the conditions for increasing confidence in the
use of Electronic Commerce and for improving
reciprocal trust among the players. At the same
time, it is necessary to ensure that inherent cost
advantages are not offset by high communica-
tion costs or new types of taxation.

In its Communication on Electronic Com-
merce, adopted in April 1997, the Commission
identified the four key areas where action must
be taken and implemented by the year 2000 if
Europe is to benefit from this new and rapidly
developing way of doing business. These are:

1.

2

Widespread, affordable access to the infra-
structure must be ensured, together with secure
and easy to use technologies and high-capacity
telecommunication networks. This will be pur-
sued by ensuring full telecommunication
liberalisation - since 1 January 1998 in the
stage of full implementation - and by
harnessing and refocusing R&D efforts, as
well as by encouraging a broad consensus on
standards and interoperability of electronic
market systems.

A coherent regulatory framework within the EU,
based on the Single Market principles, must be
established in order to encourage business
to invest and give consumers confidence to
make use of opportunities in Electronic Com-
merce. Mutual recognition of each Member
State’s rules should be used to dismantle
barriers and prevent the creation of new
obstacles while at the same time ensuring
effective protection of recognised general
interests. Effective rules are needed to
establish trust in critical areas such as
electronic payments, digital signature and
cryptography. Tax systems must provide
clear, transparent and predictable tax obliga-
tions, and must be neutral, in the sense of
avoiding any extra burden as compared to
traditional commerce.

A favourable business environment must
be fostered by promoting skills and raising
awareness.

There must be a compatible and coherent regu-
latory framework at a global level. Electronic
Commerce is global by its nature. Global
networks such as the Internet highlight the
need for a global approach in setting the
rules. These include, in particular, issues
such as data protection, data security,
taxation and standards.

13
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Convergence of Technologies

The technologies that are central to the
Information Society are developing very quickly,
and substantial and sustained investment in
R&D is required to maintain market competi-
tiveness. Take-up actions need to be integrated
with R&D to stimulate the early adoption of
ICT and make sure that R&D results meet real
market needs. The Internet revolution is con-
current with another huge paradigm shift: the
convergence of information and communica-
tions technologies. Convergence is now happen-
ing everywhere. Users are starting to handle
digital data from many different sources - text,
image, video, sound, fax, voice, data - in a
“single digital space”. Cultural and techno-
logical barriers which previously separated the
worlds of broadcasting, publishing, telecommu-
nications and IT are disappearing. Indeed, 15%
of global mergers and acquisitions in 1996 were
in the “converging” domains.

The new Information Society Technologies
(IST) Programme of the Fifth Framework Pro-
gramme, proposed by the Commission, fully
recognises the convergence of information and
communications technology. One key action of
the IST Programme aims to create the mass-
market technologies and business practices for
Electronic Commerce in Europe and to test
them in international business pilots. Support
for the interlinkage of technology, legal environ-
ment and business practice is an important
element of the Programme.

Promoting the Competitiveness
of the ICT Industry

A number of policy actions having an im-
portant impact on the competitiveness of the
ICT industry are underway. These include: the
liberalisation of the telecommunication market,
support for the development of Electronic
Commerce and the R&D programmes. These
actions, as well as other on-going initiatives
concerning telecommunications, regulatory sim-
plification, education and training, etc. will pro-
vide essential building blocks and a favourable
framework for the development of the ICT
industry.

The Commission addressed the issue of
the competitiveness of the ICT industry in a
Communication of April 1997, which identified
a set of additional domains which concern the
ICT industry more specifically. In these domains,
new specific actions are being defined, in co-
operation with the industry and the Member
States. These actions include:

- Improving global competition. The Information
Technology Agreement (ITA), which entered
into force on 1 July 1997, abolishes tariffs on
all IT products by the year 2000. ITA will
contribute to reducing the costs of produc-
tion in Europe, while providing European
manufacturers with better opportunities for
exporting to foreign markets. Action will
continue to extend the country coverage of
the ITA and to eliminate non-tariff barriers
in our main trading partners, notably by
pursuing mutual recognition agreements and
greater harmonisation of standards.
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Improving the standardisation process. The
entire European standardisation policy has
recently gone through a radical review. ICT
standardisation is in principle industry-led
and market driven. The critical point is the
achievement of a sufficient level of inter-
operability between networks, services and
applications. The main tool for the achieve-
ment of this objective is the creation of an
efficient platform for consensus building
between all economic players: industry,
users and public authorities.

Accelerating ICT take-up. Awareness initiatives
should draw attention to the competitive
advantages offered by ICT investment. At the
European level, actions will be undertaken
to stimulate change, by disseminating best
practice and promoting methods for ICT
take-up among decision-makers in SMEs
as well as large corporations. ICT products
are tools, however, which can help people.
People have to be trained to use them.
Public education needs to prepare people
to use ICT.

Developing industrial co-operation. The Euro-
pean ICT industry must continue to restruc-
ture, relocating activities and establishing
effective networks of suppliers and subcon-
tractors. Co-operation is particularly impor-
tant for SMEs, which have more difficulties
in developing internationalisation strategies.
The Commission supports in particular the
facilitation of co-operation between com-
panies in the EU and in the Central and
Eastern European countries, in the context
of the EU enlargement strategy. Actions will
also be aimed at assessing the processes by
which SMEs have access to critical resources
such as finance, technology, management,
and identifying best practices to be pro-
moted and disseminated.

Promoting skills. Skills upgrading is at the
heart of the process of providing increased
added value in ICT products and processes.
Companies are engaged in building a com-
petent workforce, improving performances
and defining training programmes. In addi-
tion, as discussed elsewhere in this volume,
shortages of skilled staff are expected in the
coming years, as a result of the increased
demand for IT services associated with the
change of date at the year 2000 and the
adoption of Euro. The Commission will
support industry efforts in order to improve
the matching between education systems
and industry needs.

15
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ICT in Europe:
the Industry's View

Successes in WTO Negotiations

Recent trade agreements have played a
fundamental role in progress towards the
Global Information Society. 1997 brought two
major successes for the ICT
sector in WTO negotiations: the
Information Technology Agree-
ment (ITA) and the Basic Tele-
communications Services Agree-
ment. Both are historic events
that represent important steps
towards the Global Information
Society. At the same time, they
open the way for further pro-
gress in multilateral negotiations
in other sectors.

No More Tariff Barriers
through the ITA

The business sector and
EUROBIT as well as ECTEL in
particular played an important part in the suc-
cessful completion of the ITA. The original idea
for a world-wide agreement abolishing duties on
Information and Telecommunications products
was placed on the political agenda at the end of
1994, through a joint initiative by EUROBIT
and the US association ITIC. Thanks to the
numerous submissions presented by EUROBIT
and the member associations and participation
at national and international meetings, the
viewpoint of the European industry is clearly
expressed in the final text of the ITA.

Bruno Lamborghini,
President of EUROBIT
and Chairman EITO

A Fundamental Role of TABD

The Transatlantic Business Dialogue (TABD),
in which I chair the ITA Issue Group, made a
key contribution to the transatlantic consensus
reached in Chicago in November
1996. The TABD’s fundamental
role in promoting real progress in
trade liberalisation was confirmed
at the Rome Conference in
November 1997, which urged the
rapid completion of the ITA and
the simultaneous dismantling of
non-tariff barriers for products
covered by the ITA (giving
priority to the principle of One
Standard-One Test-Supplier’s De-
claration of Conformity).

For the European industry
and users, abolition of ICT duties
means an annual saving of more
than US$ 1.6 billion. The ITA has
already marked up a number of successes, for
example on behalf of the European semicon-
ductor sector, which now takes an active part in
the industry decision process at world level.

Areas to be addressed by ITA 2 include
the automatic abolition of the very low duties
that remain, a review of terms for some ITA
signatories e.g. South Korea, the extension of
product coverage and the inclusion of Mexico,
Chile, Brazil, China, Poland and Russia as ITA
signatories.
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Opening of Telecommunications
Markets

On 15 February 1997, at the WTO in Geneva,
69 countries (including more than 40 develop-
ing countries) signed an agreement on three key
areas: greater market access, increased foreign-
investment opportunities, and a set of pre-com-
petitive regulatory principles. The agreement
covers more than 90% of international tele-
communications markets. Restrictions on access
to satellite communications are to be generally
abolished. This process should be completed by
the year 2005.

Once again, EUROBIT played a significant
role, with active contributions to joint position
papers drawn up with Quad sister organisations
in the USA, Canada and Japan.

Market Opening and Liberalisation

When fully implemented, the WTO agree-
ment should significantly reduce access costs to
telecommunications markets for foreign compa-
nies. To be effective, market opening should
proceed in parallel with modifications in natio-
nal regulatory structures, to ensure free com-
petition on local markets in line with the key
regulatory principles set out in the agreement
(competitive safeguards, interconnection, uni-
versal service, licensing criteria, independent
regulator, allocation of scarce resources).

The next step is to specify the technologies,
products and services that come under the pro-
visions of the agreement, in order to avoid any
confusion in the distinction between tele-
communications services and broadcasting or
between enhanced communications services
and basic services (e.g. for the Internet).

These WTO agreements are a fundamental
achievement in the construction of the Global
Information Society. Nevertheless, careful moni-

toring is necessary to ensure that turmoils on the
international financial markets and protectionist
pressures do not block or delay the process.

A Major Driver of the GIS:
Electronic Commerce

Electronic Commerce is turning the extra-
ordinary benefits of the Internet into new busi-
ness opportunities, at every level: business-to-
business (B2B), business-to-market (B2M) and
also government-to-business (G2B). Electronic
Commerce is a powerful driver in the creation
of new markets, new applications, new business
and new jobs. Given the growing interest in this
area, in Europe as well as in the US, 1997 can
be considered the year of Electronic Commerce.

It is clear from the numerous papers, reports
and conferences organised in 1997 (A European
Initiative in Electronic Commerce, The Bonn
Declaration, The White House Framework for
Electronic Commerce, etc.) that Electronic
Commerce is destined to become a core
element of the new scenario, a motor for new
business and new jobs. But several critical
issues concerning the regulatory environment
and standards need to be resolved. The growth
of the Internet and Electronic Commerce could
be obstructed by adverse regulatory and fiscal
conditions.

Some Basic Principles for
Electronic Commerce

For this reason, a number of basic principles
need to be clearly established:
- No regulations for regulation’s sake;

- Any regulations must respect all the Single
Market freedoms (free movement of goods,
people, services and capital);

- Any regulations must take account of
business realities;

- Any regulations must meet general
objectives effectively and efficiently;
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- No new taxation on the Internet and
Electronic Commerce: tax-neutrality should
be the rule;

- No bit tax;

- The growth of Electronic Commerce must
be market driven, not government driven;

- Success is possible only with a truly global
approach to both regulations and standards;

- Electronic Commerce standards should
be technically neutral and geared
to interoperability;

- Consumer trust and user trust is vital.

Global Agreement for Standards
and Regulation

Global agreement is needed on the follow-
ing basic Internet/Electronic Commerce issues:
digital signatures, data protection and security,
encryption and intellectual property rights. Some
results were achieved in 1997 at governmental
conferences in Europe and at the Transatlantic
Business Dialogue Conference in Rome. But
divergences still exist (e.g. encryption) and we
expect real progress to be made in 1998.

As regards efforts to reach a common
ground on global standardisation, the Global
Standard Conference for Information Society
held in Brussels on 1-3 October 1997 was an
important step forward. The four workshops
(Electronic Commerce, Services to the Public,
Individual Use, Interoperability) confirmed the
consensus on the need to give the standardisa-
tion process a global focus and to keep stand-
ards development closely linked to advances in
the regulatory framework.

Progress in Telecom Liberalisation
in Europe

1 January 1998 is not just an historic mile-
stone for Europe; it has become a term of refer-
ence for the rest of the world. Much progress
has already been made, with Europe shedding
its old image as a laggard, a defender of public
monopolies.

Cellular mobile telephony (notably GSM)
has become a success story for the European in-
dustry and market competition is growing daily
in both wireless and wireline communications.
But full competition is still a long way off: key
issues such as interconnection charges, univer-
sal services, number portability, etc., on which
the growth of new entrants depends, are still
unresolved in many countries.

Convergence and Multimedia

Other major issues relate to the grey area of
convergence: in other words, the regulatory en-
vironments for the converging services of tele-
communications, videobroadcasting, satellites
communications, Internet, online services, digi-
tal media, in a word the so-called multimedia
environment.

At the beginning of December 1997, the
European Commission produced a fundamental
Green Paper on Convergence. The intention is
to contribute to the definition of a favourable
framework for convergence, along the lines of
the Open Network Provision Paper in 1987,
which set off the liberalisation process in tele-
communications.

Debate in 1998 must focus on convergence,
which we believe could lead to significant pro-
gress in the creation of a truly competitive mar-
ketplace in Europe.

A Driving Force
for the Information Society:
the EURO

By promoting market integration and the
harmonisation of administrative procedures,
taxation, prices, service quality and salaries
throughout Europe, the introduction of the
Euro will accelerate the development of the In-
formation Society. It will force a complete
rethinking of organisational structures and in-
formation processing models. In parallel with
Electronic Commerce, the FEuro will unify
European markets.
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If correctly managed, the combined forces
of Electronic Commerce and the Euro will
achieve extraordinary progress towards a real
Single Market and the Information Society. To-
gether, they will foster a “peaceful revolution”,
taking Europe in the next century into the
Information Age, with a single currency, a single
communication technology (Internet), a single
market.

The Growing Role of Services

Europe has entered the so-called “brain-
ware” cycle, where basic resources are no longer
traditional raw materials, but knowledge, where
products are no longer traditional hardware, but
more and more information/communication-
based services. Increasingly, therefore, Europe
will become a region of high-value/high-skill
services (including hardware products with a
growing “intelligent services” content).

The “Skill Race”
and the Skill Shortage

To complete the transformation successfully
- to which there are no alternatives - Europe
has to invest in skills. Global competition in the
new century will take the form of a “skills race”.

Europe’s skills requirements are a matter of
concern: it is already woefully lacking in Infor-
mation and Communication Technology skills.
Throughout the region, there is a shortage of
skilled people for today’s two crucial issues: the
“millennium bomb” of the year 2000 and the
Euro. The problem will worsen over the next
few years and could become a major obstacle to
the development of the Information Society and
to job creation. Urgent action is needed on the
skills issue at both national and European level.

Co-operation between EUROBIT
and ECTEL

To strengthen the industry’s contribution at
a time when the diffusion and convergence of
Information Technology and telecommunica-

tions are fuelling revolutionary changes in
Europe, the two European associations respec-
tively for Information Technology and for tele-
communications and professional equipment,
EUROBIT and ECTEL, agreed at the end of
1997 to co-operate closely at all levels. A
Memorandum of Understanding between
EUROBIT and ECTEL provides for close
co-operation among working groups to ensure
effective representation of the European ICT
industry at international level.

Information and Communications Technol-
ogy (ICT) is the core industry of the 21st Cen-
tury and therefore needs a strong representation
in the decision-making processes that are cur-
rently shaping the framework for a market-
driven Global Information Society. It needs a
focused and co-operative guidance between in-
dustry and government at national, European
and world level.

Conclusion:
a Challenging Time for Europe

This is a very challenging time for Europe:
major political changes are taking place, from
Monetary Union and completion of market
unification to the enlargement of the Union to
other countries in the East and possibly also in
the South (the Mediterranean region is moving
closer to Europe every day). Furthermore, many
European countries have to find solutions to
the most difficult challenge: how to reduce an
unacceptable level of unemployment.

The spread of ICT and the growth of the
Information Society can help speed up these
processes and resolve the problem of unem-
ployment - as long as everyone accepts change
instead of trying to defend the status quo.

The Information and Communications in-
dustry is ready to provide the tools to bring
about this cultural and social revolution and
to build a real Global Information Society in
Europe and world-wide.
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The ICT Market in Europe

The data and forecasts presented in this paper -
have been jointly prepared by IDC and the EITO Task
Force on the basis of information available at mid-
December 1997.

1. Overview

The European ICT market is set for an im-
provement over the next two years due to the
following trends:

General business environment drivers
- Economic recovery across Europe;

- Restructuring initiatives towards adoption
of information-centred business strategies
to deliver higher value to shareholders
and customers;

- Increasing global and cross segment
competition;

- Further progress towards a true single
European market and increasing economic
convergence, forced by the Euro, allowing
more transparent economic decisions.

For 1998 and beyond, the next step for com-
panies is the deployment of Internet technology -
as an extension of legacy applications and data-
bases.

ICT deployment drivers

- The exploding impact of electronic commerce
increasing and improving interactive infor-
mation exchange and utilisation within the
organisation as well as with partners and
customers via the Internet;

The adoption of Internet Protocol (IP),
gradually becoming the standard, used to ex-
pand applications reach for high-level busi-
ness process and transaction functionality;

The incorporation of Web browsers and
Web-enabling capabilities into applications, im-
proved delivery technology making access to
the Web more intuitive, relevant and easier
for users;

Opportunities of communications capability en-
hancement created by falling cost of com-
munications, as a result of telecommunica-
tion services liberalisation and combined
with explosive growth of mobile communi-
cations;

Cultural change supported by the European
Commission and national governments’ In-
formation Society initiatives; the incorpora-
tion of Internet access into the everyday life
of mainstream users being fostered by easy
access capabilities, and relevant services that
provide value.

ICT contingent requirements

Double-accounting systems in preparation
of Single Currency (Euro);

Year 2000 date change.
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past year. Demand for software and IT services
is stronger. Many companies are shifting IT
budget from internal to external expenditure
seeking for breeds of Internet technology exper-
tise and skills. Business users are increasingly
investing to cope with the Euro and Year 2000
issues.

1.1. IT and ICT Market Size

The Western European ICT market reached
356 billion ECU in 1997, representing some
4.9% of the overall GDP. Information technol-
ogy categories (including office equipment,
electronic data processing equipment, software,
professional services, processing services, net-
work services, hardware maintenance and sup-
port) contributed 175 billion ECU. Telecommu-
nication equipment and services accounted for
the remaining 181 billion ECU of the market.

The Western European ICT market im-
proved its pace of growth in 1997, with a rate
of 8.0%, and it is set to continue at a slightly
higher pace (8.2%) in the current year. An im-
proving dynamics characterises the IT portion
of the market, which grew by 8.2% in 1997,
while the telecommunication portion grew by
7.8% in the same year. Contrary to the trends of
the previous two years, in 1997 and the follow-
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ing two years the pace of growth of the IT
market will be higher than telecommunications.
The IT market will grow by 9.1% in 1998 and by
9.6% in 1999.

Compared to the US market, IT dynamics
continued to remain slower in Europe, widening
the gap between the two regions. This gap
was further increased by the loss of European
currencies against the dollar.

Compared to the worldwide ICT markets,
the European share remained almost unchanged,
because of a much lower growth performance
by Japan. As a result overall worldwide growth
was more in line with European average growth.
Overall Europe accounted for 30.3% of world-
wide ICT consumption in 1997 (29.3% of the
worldwide IT market, and 31.3% of the world-
wide telecommunicatons market).

ICT market growth in the US recorded a 9.0%
rate in 1997. Asia Pacific and Latin American
markets provided the strongest support to the
growth in the Rest of the World aggregate, which
recorded a 12.9% growth in 1997. The Japanese
ICT market showed a declining growth trend,
with 4.6% in 1997, due to the weak economic
cycle and more critical investment perspectives
after the Far East financial markets crisis.

The ICT markets of the Four Tigers (South
Korea, Taiwan, Hong Kong, and Singapore)
continued to grow faster than the worldwide
average with a combined 1997 market growth
of 13.6% in IT (down from 1996 market growth
of 18.6%) and 7.5% in Telecommunications
(up from 7.2% in 1996). ICT market growth in
these countries is expected to slow down in
current year, as 1998 ICT budgets are hit by the
1997 crisis in the stock markets.

1997 1996 1997 1998
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Table 4

Western European IT
Market by Country:
Percentage Breakdown
and Growth Calculated
on Market Values.
1997-1999. Billion ECU
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Western European GDP grew by 2.6% in EU 164 O3 T sl B2 9.1 9.6
1997, and is expected to keep an improving pace
Germany 43 24462 753 8.4

in 1998 (2.8%). US economic growth has been a
sustained 3.8% in 1997, and is set to grow by
2.7% in 1998. After a poor performance in 1997
(0.5%), Japanese GDP is expected to grow by
1.7% in 1998.

Banking on stronger growth in Member
States taking part in the final stage of Economic
and Monetary Union (EMU), the EMU Member
States will record a faster rate of increase in
1998. Apart from Greece and France (whose
public deficits will represent 5% and 3.1%
respectively of the GDP in 1997), the other EU
Member States ensured a strict maintenance of
this criterion for participating in the single
currency in 1997. An active continuation of
structural reforms to make the labour and
product markets more competitive and more
efficient is ongoing.

Inflation in the European Union reached
1.8% in 1997 (compared with 2.1% in the Euro-
pean Commission’s Autumnal forecasts). This
economic indicator should rise slightly to reach
2% over the next two years. The UK, the coun-
try with the fastest rate of growth, and a level of
expansion now reaching maturity, has to be on
the lookout for a rapid return of inflation. On
the employment front a very slight fall in the
rate of unemployment was observed in 1997, to
11.3% of the working population compared with
11.4% in 1996. The trend is expected to accele-
rate in 1998, when the rate of unemployment
should reach 10.9%. This development suggests
that the number of people out of work this year
is expected to drop by half a million to make a
total of 18.3 million.

Fidnce: -:32 1 d8d: | 83110 010 e
UK PN IIRO0: SR e KON A0
Ttaly 15 8511063 s8R 11101
Spain 1 39 0105 1.9 124
Other EU 36 206 97 100 100
No-BUM Si2 115052 60 2 6es 20000 11 1198

Western
Europe 175 1000 8.2 9.1 9.6

Note: * Switzerland and Norway

The two largest European economies, Ger-
many and France, are expected to record im-
proving performance in 1997 (2.3% GDP growth
in France, and 2.4% in Germany), although still
striving with unemployment. The Italian eco-
nomy also appears sluggish at present with
extraordinary efforts to meet Maastricht criteria
for the EMU. Italy’s GDP grew by 1.3% in 1997,
and is set to improve to 2.1% in 1998. The UK
economy grew by 3.4% in 1997, and is set to re-
cord a slower 2.2% growth in 1998. The Spanish
economy is set for continuous growth improve-
ment with a 3.2% rate in 1997, and 3.6% in 1998.

1.2.1. IT Trends
i. Trends by country
Germany: uncertainty versus potential

The upturn in domestic investment activity
is expected to intensify and help underpin the
ongoing recovery in Germany’s economy. Since
the beginning of 1997, the economic develop-
ment has gathered in pace, helped by expanding
exports and a weakening exchange rate. By
contrast, domestic economic activity continued
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growth was 2.4% in 1997, and is expected to rise
to 3.0% in 1998.

The German IT market grew by 6.2% in
1997 and is expected to grow by 7.3% in 1998.
The need to cut costs and become more flexible
has driven the demand for IT solutions. The
German public sector intensified investments in
IT, while the financial sector continued to
restructure.

The steady performance of the PC segment
was driven mainly by the business sector,
whereby the sales of notebooks improved.

Services are quickly becoming the most
active segment of the German IT market, while
the software market has continued to show a
solid growth. The Year 2000 issue and the in-
creasing uptake of packaged solutions have con-
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tributed to the development of these segments.
Lack of guidelines for the implementation of
the Euro has delayed related projects. The
growth of outsourcing was relatively small, but
it is expected to rise.

France: slow recovery

After a poor 1996, the French economy ex-
perienced a slow recovery in 1997, driven by the
export market. The domestic demand remained
weak, as a consequence of the low public con-
fidence. Overall, the GDP growth was about 2.3 %
in 1997, and is expected to be 2.0% in 1998.

IT investments were negatively affected by
the economic situation. The pursuit of re-
structuring has been seen in several sectors of
activity (banking, insurance, the public sector,
health, defence), but on the basis of major
rationalisation programs. As a consequence, the
perspectives for investments remained weak in
these sectors. IT spending was hit by the cur-
rent restructuring of the public administration
and state-owned enterprises. A real take-off in
households demand largely depends on the
recovery of more positive expectations and
confidence in the economic situation. The IT
market growth rate was 8.3% in 1997, and is
expected to increase to 9.1% in 1998.

In the hardware sector, purchase decisions
were complex and increasingly sensitive to
product prices. The growth in value of the PC
market (excluding servers) slowed down in
1997. The business market increased slightly
compared to 1996. Growth was driven by the
revitalised investment policy of business en-
couraged by the aggressive pricing policies of
desktop vendors. Rates of growth in PC sales
were higher in the home segment but house-
holds demand was positively affected by a
better price positioning of multimedia PCs, and
a partial renewal of the installed base. Home
market demand is still slow to take off com-
pared to its potential.

The services market has benefited from a
favourable situation, related to the Year 2000
and the Euro issues. The need to integrate and
deploy architectures under Unix and NT, and
the development of messaging, networking, and
groupware applications, were also main drivers
of this segment. The French software market
has been characterised by a strong reception of
DBMS applications and Windows NT. Unix
remained strong amongst medium-sized enter-
prises and large accounts.

UK: record sustained growth

The UK enjoyed a strong economic growth
in 1997, but had to face threats of increasing
inflation. Domestic spending drove economic
growth, while export prospects were affected be-
cause of the continuing strength of the pound.
Real GDP grew 3.4% in 1997, and is forecast to
grow 2.2% in 1998.

The incoming government reconfirmed a
strong commitment to information society de-
velopment and to widespread use of electronic
methods in public services and schools.

The UK IT market sustained a 9.8% growth
in 1997. Government and education initiatives
strengthened this trend. Growth is expected to
keep a similar pace of 10.1% in 1998.

Within the PC market, there was a notable
increase in the shipments of desktops into the
home, confirming the strong trend in consumer
spending. The target was the replacement of
existing devices. The mid-range and the PC
server markets were among the most dynamic.

The packaged software market continues to
enjoy strong growth particularly for system-level
software and PC applications. The relentless
release cycle for desktops and server application
products will help ensure this market remains
buoyant for the foreseeable future. Internet-
enabling of existing applications was one of the
key drivers in software development.
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In order to meet the change required by the
business environment (globalisation, deregula-
tion, and downsizing), companies have increased
their demand for business and IT consulting.
Systems integration was the most explosive area
of the UK services. Outsourcing was also one of
the strongest segments. The retail and distribu-
tion sector was one of the key areas of growth,
with the financial sector being the single largest
user of outsourcing services. The increasing
complexity of information technology and
pressure from business, economic and political
issues will help ensure continuous opportunities
for services suppliers also in 1998.

In the UK, a particular interest was shown in
Network Computing (NC). Early adoption by
some major UK companies has lent credibility
to the NC. The financial sector was one of the
foremost champions of this technology.

Italy: improving investment environment

Despite excellent performance in inflation
control and public deficit reduction, Italian
economic growth remained constrained in 1997,
mainly because of flat internal demand, high un-
employment level, delay in economic recovery
in central and southern regions and weakening
small and medium enterprises’ performance in
most economic sectors. In 1997, the overall
economy grew by 1.3%, but it is expected to be
stronger in 1998, reaching 2.1% growth level, as
consumer confidence and business climate
improve after the achievement of Maastricht
targets.

Economic recovery and the process of priva-
tisation of large publicly owned companies in
the communications, utilities and finance sectors
set a favourable environment to the recovery in
the IT market. However, weak demand from
some sectors, like public administration and
households, hit by restrictive fiscal and budge-
tary policy, reduced the strength of the recovery.
Overall, in 1997 the IT market grew by 6.3%,

the highest growth in the last five years, but still
below the European average. In 1998, it is ex-
pected to improve substantially to 8.4%.

In the PC market, households and small and
medium enterprises’ demand remained cautious
in 1997, as a consequence of the economic
uncertainty. Large accounts have driven the re-
covery of the PC market, while the NT platform
catalysed most of the attention. Large contracts
in government, telecommunications and finan-
cial institutions started to show positive growth
dynamics from the second half of 1997, and are
set to drive growth throughout the next two
years. Meanwhile, the aggressive selling-in
policy of many vendors has led channels suffer-
ing from some risk of overstocking.

The services segment was characterised by
the start of several projects regarding the Euro
and the Year 2000 issues among large enter-
prises. However, the Year 2000 problem will im-
pact the Italian IT market more strongly in
1998. Banks have been increasing the demand
for IT consulting, to solve the Euro conversion
problem, but also to prepare themselves for
electronic commerce and new electronic de-
livery channels. Systems integration and con-
sulting have been the main drivers of the
market.

In 1997 the start-up of many outsourcing
projects was slow, despite a huge number of
pending negotiations. This was due both to
supply scarcity of skills and competence in the
economical and technological management of a
project and to the immaturity of demand (low
in-depth knowledge of outsourcing and reluct-
ance in the externalisation of core and non core
areas of activity). Prospects are forecast to im-
prove in the 1998-99 period. Positive growth is
also expected for asset and network manage-
ment services, driven by architectural changes.

The software market recorded a positive
growth during 1997, but the application software
segment showed a slower growth than the other
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major countries. However in the current and
next year demand for application software will
accelerate thanks to the impact of the Euro and
Year 2000 issues.

Spain: outpacing the laggards

Economic activity gained momentum in
1997 with GDP growth at 3.2%. The same trend
is forecast for 1998. High levels of demand
components have ensured a steady economic
growth, while public spending was kept under
strict control to meet the Maastricht fiscal
target. The highlights were an amazing decline
in inflation and a substantial job creation. How-
ever, households’ purchases were moderate and
unemployment rather high. Consumer spending
and net exports provide important contributions
to growth, although fixed investment remained
weak.

IT market growth was 10.5% in 1997, and is
anticipated to reach 11.9% in 1998. Banking,
transport and communication were the most
dynamic sectors. The Spanish home market has
been slow to take off, but the good economic
climate and the cheaper price of connections to
the Internet sustained its growth. Growth in do-
mestic demand also helped small and medium-
sized enterprises (SMEs) to accelerate their in-
vestments in IT.

In the PC market, both the business and
home segments were very dynamic, with an
increase in the number of units sold, and a
decrease in the commercial margins. Competi-
tion between leading companies, and aggressive
price strategies characterised both desktop and
portable markets. Some vendors focused on
notebook shipments, which showed a steady
growth.

The services market was boosted by the
growth of projects around networking and the
need for systems integration. Outsourcing and
consulting are increasing in particular in the
finance and utilities sectors.

The erosion of the System Level Software
segment was faster than foreseen, especially in
proprietary systems.

Other countries

A strong economic environment enhanced
the IT market in the Nordic regions. Growth in
1997 reached 8.8%, and will slightly improve to
8.9% in 1998.

Cautious investment attitudes put the brake
on IT spending growth in Switzerland, which
scored a 6.6% growth in 1997. Growth is ex-
pected to improve in 1998 to a rate of 9.0%.
Austria recorded strong 9.6% growth in IT in
1997, and a better performance is expected for
1998 (10.6%).

The Belgian IT market recovered substan-
tially in 1997. Higher than average growth of
IT spending (10.8% in 1997) is expected also for
1998 (11.3%). The Dutch IT market recorded a
growth rate of 10.4% in 1997, and is set to keep
the same pace in 1998 (10.2%).

The Irish IT market is performing above the
European average (10.0% in 1997 and 11.2% in
1998). Greece enjoyed a higher than average
growth (11.9% in 1997 and 12.6% in 1998). The
IT market in Portugal grew by 11.6% in 1997
and will keep the same growth in 1998.

ii. Trends by product segment

IT hardware: matching platforms
to new applications

IT hardware revenues increased by 6.9% in
1997, and a 6.8% growth performance is anti-
cipated for 1998. For the first year over the past
decade, growth in the server systems segment
has equalled growth in the PC client segment.
New business tied to the implementation of
Internet and Web-related applications is nurtur-
ing growth across all server platforms.
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IT spending on servers is set to rise as a
percentage of total IT hardware spending. Cor-
porations have found financing for new intranet
server and communications platforms from the
increasing savings allowed by skinnier and in-
creasingly standard PC configurations. In many
ways the server has started to be at the heart of
the hardware universe again. It dictates which
peripherals can be attached to it, what commu-
nications ports are available, and what systems
and applications software will run. Although
some organisations may use low-end servers as
central repositories, the majority of major cor-
porations, Internet service providers, and tele-
communications companies are expected to use
high-end servers for Internet-based services to
customers. The swap out of older software plat-
forms too costly to update for the year 2000
date change or Euro conversion is also boosting
new server sales, making the battle for leader-
ship in the hardware server segment even more
urgent.

Unix and high-end servers are strongly
present on certain applications such as Intranet
and Web servers, while Intel and NT servers
benefit from rising demand for groupware or
Internet-related vertical or horizontal applica-
tions, as well as decision support. Personal
computer, workstation and low-end server sup-
pliers have been competing fiercely in terms of
price, channel dominance and bundled service
packages to gain users’ preferences. Users have
been benefiting from the launch of new tech-
nology platforms at sizable price/performance
gains across all hardware platforms.

High-end servers have become more price com-
petitive, maintaining an edge in performance
and resilience over their more ‘open’ competi-
tors. An increase in demand in terms of MIPS
and of storage per site has occurred but in a
highly aggressive context as regards price per

Figure 5

Western European

IT Market Value Growth
by Product Segments.
1997-1998

* Services include:
Consulting, implemen-
tation and operations
management services




Table 5

Implementation of
Client/Server Computing
by Vertical Markets.
1997

% of Sites which are
Moving/Have Moved or
are Planning to Move
towards a Client/Server
Strategy
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Western

Germany France UK Italy  Netherlands Europe

Manufacturing 5517 34.6 59.2 48.2 49.4 50.7
Transport/Communication/Utilities 48.7 36.4 48.8 54.8 23.3 423
Retail/Wholesale 355 33.4 58.5 52.3 164399 53.0
Finance 62.4 75.3 54.6 66.6 47.4 64.5
Government : 31:5 56.9 50.3 53.5 skl 41.3
Education 549 534 639 41.0 53.1 50.7
All Industries 514 44.2 55.1 50.7 45.1 50.2

MIPS. A trend within large corporations to
consolidate (and potentially centralise) server
investments has also become emerged. The re-
placement of several smaller LAN servers with
fewer more powerful machines will benefit
high-end server business. High-end Unix-based
servers started to enter this segment as major
applications have become available. S/390
servers decreased their pace of decline.

Unix server shipments enjoyed a healthy
growth in the midrange segment, because of a
broadening of comprehensive software solu-
tions offerings, the rising importance of Unix
on new applications (such as data-warehouse,
management, vertical applications) among large
accounts and the initiatives of suppliers to move
up-market in order to avoid competing with
Intel-based products in the entry server area.
Other proprietary platforms declined in the
midrange area, whereas Windows NT-based
servers improved their growth performance,
even if constrained by scalability and applica-
tion availability.

In the low-end server market, volumes con-
tinued to be driven by PC servers, while reve-
nues were negatively affected as Intel-based
machines encroached on the low-end AS/400,
Open VMS and Unix markets on the back of
rapid adoption of NT.

In the PC market, the upgrade to Intel-Pen-
tium-based desktops and notebooks continued
in commercial establishments of all sizes, while
renewal demand of existing installations is be-
coming the almost exclusive component of PC
market growth in the business segment. The
continued sustained growth in the personal
computer market has led it to contribute some
36.6% of the overall IT hardware market in
1997.

PC market accelerators include:

- Continued desktop and mobile PC
upgrading;

- Urge for connection to the Internet through
media attention;

- Home PCs becoming a “should” for children
combined with the adult desire to be able
to work at home;

- Employee PC purchase schemes introduced
by large and small companies which reduce
the amount of disposable income required
(where taxation legislation permits) to own
a PC;

- Intel new chips speeds: Pentium Pro and
Pentium 2;

- Much improved availability and lower
pricing of larger TFT screens;
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- Continued refining of European logistics
amongst main vendors with consequent
reduction of prices;

- Rapid price/performance improvement in
key peripherals (printers, multi-function
peripherals, CD-ROM drives);

- Consumer channels extending their reach.

The longer term outlook for desktop demand
is largely determined by the speed at which up-
grading can be encouraged in business, com-
bined with the strength of consumer desire for
a home computing resource.

In 1998, the emerging alternative for the ter-
minal, referred to as the Network Computer, is
expected to detract from desktop demand. The
compelling proposition of network computing
providing universal access to content and appli-
cations is expected to raise business user and
consumer interest especially in electronic com-
merce, home computing and vertical specific
applications.

The portable PC market continued to expand
in 1997, as notebook systems incorporating
higher speed Pentium processors (including
MMX versions) combined with larger screens
and integral CD-ROM drives became available
at lower prices. The volume growth for mobile
PCs is significantly better than that for desktops
in the short and long term, even considering the
fact that the vast majority of the home PC
purchases are desktops. Business sector growth
rates were high as desktop replacement became
increasingly popular across companies.

The traditional workstation market continued
to be hit by the Intel/NT based workstations
(personal workstation) in 1997. The traditional
workstation suppliers responded to NT with
competitively priced systems. High-end appli-
cations are forecast to remain strong Unix
markets, as the cost to migrate and rewrite
internally developed code and scripts will be too
high for the market to see a fast migration.

Falling printers’ prices and increasing com-
moditisation have made printers accessible to a
growing number of buyers. Retail has emerged
as the most suitable channel to address the re-
quirements of the home market segment, and of
the small and medium-sized enterprises (SMEs)
market. The inkjet monochrome and the dot
matrix segments continued to suffer decline,
while the inkjet colour outperformed the mar-
ket. The increasing popularity of colour inkjets
and their falling prices are acting as major
brakes to shipments’ growth in the laser printers
market. Competition is intensifying in the
highest-speed segment and in the colour laser
market. Printer manufacturers will definitely
feel the impact on the Web’s powerful force for
interoperability in 1998.

The ongoing process of telecommunications
deregulation in Europe had a profound effect
on the level of investment in networking equip-
ment in 1997. Increased competition initiated
large investments in LAN and WAN equipment.
The massive demand for Internet access, from
both the business and residential segments, has
also seen tremendous growth in the invest-
ments being made by Internet Service Providers
(ISPs). However, the European LAN Hub mar-
ket is expected to slow in the long term. This
slow down is due to the increasing maturity of
LAN technology and the numbers of PCs
connected to a LAN reaching saturation. The
LAN switch market was the fastest-growing seg-
ment in the internetwork technology market.
Switching technologies fit well with end users’
needs to future-proof their network without re-
quiring major upgrades of existing LAN equip-
ment. Modem shipments performed well, and
are expected to continue to show strong growth.
However, the ongoing decline in average sales
prices will bring revenue growth for modems
down to the low single digits.




Figure 6

Western European
Personal Computer
Market, 486 Systems
versus Pentium, Pentium
Pro and P7. 1995-1999.
Unit Shipments
(Thousands)
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The office equipment market became increas-
ingly competitive, whereas technology advances
and prices continued to fall. As a consequence,
a flat growth was recorded in 1997. Though
most of the fax machines and photocopiers are
standalone units, the major growth market is
predicted to be for sophisticated digital devices
which interface with office computer systems
and incorporate colour functionality. The new
market displaying strongest growth potential in
1997 was the small office-home office (SOHO)
segment. The SOHO sector received a further
boost from large corporations, with the intro-
duction of work-at-home models.

Major trends in the standalone photocopiers
areas are:

- Falling unit prices;
- The introduction of multi-functional devices;

- The refurbishment of second-user
equipment.

Future generations of “smarter” equipment
have been emerging with the incorporation of
computer technology into copiers and faxes.
Continuous fault-detection and multi-function
capabilities are going to have a profound effect
on the market. 1997 saw the beginning of the
proliferation of “all-in-one” devices, ranging
from combined fax/printer/scanners, to copiers
which can double as colour printers.
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Software products: enhancing
information generation and access

Software products were among the strongest
drivers of IT market growth. Software sales rose
by 9.4% in 1997 and are set to increase by 10.2%
in 1998.

The impact of the Internet on software
will gradually move from Internet-centric Web
servers, firewall and authoring tools, to a wider
range of software needed to manage increas-
ingly complex transaction applications. Re-engi-
neering of business processes is being extended
to the business network, encompassing the
supply chain. The move beyond Internet home
pages towards Internet transactions is underway
in the areas of customer out-reach, customer
self-help, and customer (and supplier) com-
merce. Delivery and sales of Internet applica-
tions are ramping up, with the greatest opportu-
nities in collaborative and supply-chain-related
segments. The deployment of large scale appli-
cations over an Internet backbone is leading to
the integration of new technologies into multi-
tier computing architectures. This trend in-
creases the customer need for middleware and
system management software to deal with the
complexity of the heterogeneous distributed
environments and applications.

Similarly to the hardware industry, Euro and
Year 2000 issues accelerate the pace of this
application renewal process. Solution vendors
have been replacing old systems while providing
updates to more modern systems currently in
place with their clients. Due to continuing
price erosion, growth in the solutions market
remained fairly consistent. In the tools market
upgrades have been occurring gradually.

The Internet strategy driver effects, accele-
rated by Euro and Year 2000 impact, intertwine
with other equally important drivers in pack-
aged software purchases:

- Re-engineering of departmental functions
and differentiation in application adoption
cycles, motivated by cost control in applica-
tion purchases;

- Datawarehousing and adoption of business
intelligence applications to support the busi-
ness need of ongoing optimisation, improve-
ment, and performance measurement;

- Enabling of data management of unstructured
data and development of search engines to
make unstructured data operational;

- Investment in customer retention/call sys-
tems to implement enhanced marketing and
selling techniques;

- Data warehouse and data mart implementa-
tions to increase the profit line and revolu-
tionise product development;

- The continued evolution of object-oriented
tools and technologies.

Emerging technology deployment trends en-
abling the shift towards Internet based plat-
forms include:

- Increasing bundling of Internet protocol into
applications to allow wider information and
application exchange;

- De-bundling of the distributed application:
generic application services such as trans-
actions, data, message, directory, and objects
reside on the same server, but can be
de-bundled and delivered upon request to
clients;

- Componentisation: aimed at promoting re-
use, in order to maximise flexibility and
minimise costs to change platforms, topo-
logies, and application architectures.
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In the application solutions segment US
based companies are increasingly focusing on
stronger presence in Europe, while European
companies record improving performance in the
US and other regions. Intensifying competition
for all parts in the market is increasing the
threat to survival for those local software
vendors who have not expanded across borders
in a strategic and/or focused manner.

The widespread adoption of application
packages reflects a growing trend for organisa-
tions to buy solutions rather than build them. A
major reason is the enhancement of quality,
functionality, and breadth of packages. Other
major drivers of the application segment are:

- Mounting interest in desktop and
NT Server platform applications;

- The continuing desire of organisations to
link their business processes more tightly;

- The expansion of applications of supported
languages and currencies;

- The inc'lustry-speciﬁc solutions becoming
more critical to buyer organisations, as
intense global competition runs rampant
across all business sectors (flexibility to
adapt to the diverse requirements of many
industries).

In the PC application software segment sup-
pliers share the core challenges that a consumer-
driven NC explosion brings, including adopting
new distribution and support models (greater
number of high-volume products), meeting the
market requirement for lower price points, and
surviving the potential “cannibalisation” of
existing business by new products. Although
product delivery, and announcements plans are
beginning to materialise, the distribution
channel is very slow to develop. However, the
opportunity to dramatically expand market
penetration and revenue is excellent as the
various NC device types shift from niche oppor-
tunities to volume markets.

In 1997, the system software market continued
a transformation driven by the need to manage
distributed servers in such a way as to provide
both an enterprise-wide and a line-of-business-
oriented view. The deployment of business-criti-
cal applications using client/server architecture
continued to drive changes in the systems soft-
ware market. At the same time, there was a re-
surgence in respect to the capabilities of the
mainframe in meeting the rigorous scalability,
availability, and reliability requirements of criti-
cal corporate applications.

The major drivers of this market are:

- The emphasis on the problems of managing
desktop assets;

- The need for better system management
features;

- The need for enterprise-wide data
management and access capabilities;

- The shift from the initial focus on systems
and databases to include the applications
themselves and, in some cases,
the middleware;

- Efforts of the vendors to expand their
offerings further up in the organisations in
an attempt to become “enterprise” players;

- The advent of the World Wide Web driving
sales of an entirely new “platform” to be
managed in the form of a Web server;

- The shortcomings of Unix security;

- The need to automate the management of
the so-called open systems in concert with
older existing platforms.

As regards the applications tools segment, the
drag on market growth was primarily due to per
seat price reductions in personal database
markets, the maturation of the statistics and
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spatial information management markets, and
the increased availability of packaged applica-
tions more compelling than internal application
development. Another inhibitor was the shift in
product focus of several leading vendors from
supplying generic tools to delivering specialised
analytic applications. During 1997, the em-
bedding of information access tools within
applications became more prevalent.

Data warehousing adoption continued to be a
major user and vendor focus during 1997. The
investment of companies in data warehouses
drove spending in information access tools, and
this trend is confirmed for the near future. Dur-
ing 1997, data mining software gained visibility
as a fast-growing information access market.

Application tools market drivers are:

- Continued integration with popular enter-
prise applications;

- The offer of newer tools for data mining (this
technology is beginning to be packaged);

- Data warehousing implementation activity
persisting and providing attractive returns
to many companies;

- E-mail and groupware forming an infra-
structure to support data sharing;

- Increased emphasis on gaining competitive
advantage through better use of
information and intellectual capital
at all levels of the organisation.

IT services: demand for new skills

1997 revealed a strong increase in services
spending. IT services companies have started to
help companies to take advantage of Internet
technology to increase their competitiveness. As
Internet adoption moves from a “publish” to a
“transact” model, there is a growing need for
increased depth of integration of Internet front-
end applications with enterprise operations,
applications, and back-end databases. The lack

of staff to support ongoing Internet/Intranet
maintenance and development, coupled with in-
tegration problems and cost and time overruns,
drive demand for outside service providers to
help plan and implement solutions. The list of
activities on demand includes security design,
and firewall implementation, Web page design
and creation, Internet/Intranet application de-
velopment. Increasing demand for application
and database access is forecast to characterise
Internet service spending as companies increase
their depth of integration with their existing
infrastructure. The Year 2000 and Euro com-
pliance issues offer an additional incentive to
renew and upgrade application topologies to-
wards deeper integration and Internet access. A
significant amount of investment is already
being made into both investigating and solving
the problems they pose.

The consulting services market in Western
Europe has recorded improving growth. The
following trends are driving IT consulting serv-
ices demand:

- Deregulation/privatisation, downsizing/
restructuring, globalisation impact
generating demand for consulting services
to improve competitiveness;

- The Euro;

- Technological change towards the adoption
of electronic commerce and applications for
the Internet;

- Need to increase communication and appli-
cation sharing with partners and customers;

- Projects and implementation of Enterprise
Resource Planning (ERP) and supply chain
management solutions;

- The growing presence of IT products and
services at all levels of business value chain.
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These trends usually require very significant
and fundamental changes of organisations. As
long as the competition remains intense and
technologies and other changes continue to
accelerate, the consulting market will thrive.

Consulting services continue to be offered
either as discrete standalone services or in com-
bination with several other types of services.
However, the bundling or integration of services
is becoming more typical, and the demand
for standalone services is declining. First be-
cause IT implementation services have become
closely coupled with all types of business con-
sulting services. Second, because the distinction
between various services has begun to blur.

The implementation services market was
driven by complexity, distribution, innovation,
and competition. As technologies evolved more
rapidly, the opportunity for productivity im-
provements, through the upgrade, conversion
and/or integration of different layers of technol-
ogies, increased dramatically. Skills shortages in
emerging new technology areas and growing
attention to tackling strategically application
conversion issues have led to supply shortages
and strong charge out rates increases. Despite
increasing economies of scope and application
engineering development productivity, the over-
all effect of increasing demand for implemen-
tation services is generating strong business
growth dynamics.

The training and education segment repre-
sents an excellent market opportunity, similarly
due to serious skills shortages. Increasing com-
plexity and proliferation of IT, increasing decen-
tralisation of IT, and the move to client/server
computing in general are driving growth in IT
training.

Growth in the operation management market
was strongly affected by the widespreading
phenomenon of outsourcing. Strong growth was
driven across Europe by similar business pres-
sures, such as the globalisation of the economy,
and the deregulation of the telecommunications
and utilities sectors. However, cultural issues
and stringent labour laws are still an inhibitor
to market growth. European companies are
more open to “collaborative” forms of out-
sourcing than to “transactional” outsourcing.
Currently, most outsourcing contracts are still
based on fixed price arrangements, but all pro-
viders expect increasingly to work with risk/
reward components in their deals, in particular
when the agreement contains a significant ele-
ment of high-value services, such as business
consulting.

Outsourcing has began to encompass a full
chain of services, including consulting and sys-
tems integration activities. Outsourcing arrange-
ments can cover a wide range of technologies,
activities and business processes, going far
beyond the traditional data centre operations.
As a result, consulting, systems integration and
outsourcing activities tend to converge in what
vendors prefer to call long-term “partnerships”
with the client.

Whereas the spectrum of services delivered
in a single contract tends to broaden, the spec-
trum of technologies tends to be narrowed
down through “selective outsourcing”. Accord-
ingly, many players have developed focused
offerings in order to attack selective high-
growth segments of the outsourcing market.

The following segments are set to be fast
growing and with a high potential for selective
outsourcing:

- Business process outsourcing;
- Applications outsourcing;

- Network outsourcing;

- Desktop outsourcing.
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support market, demand for fax-back services,

Percentage Breakdown
and Growth Calculated
on Market Values.

Germany 43 23.8 75,8 4.6 4.3

bulletin boards, Internet services and CD-ROM
knowledge bases continued to grow. The most
common reason for contacting the publisher
has been to resolve a usage-related question.
Overall, telephone support has been most re-
quired, followed by support via the Internet.
Strong decline in traditional hardware main-
tenance is set to continue, as fierce price
pressure has started to hit multi-vendor plat-
form maintenance contracts.

1.2.2. TLC Trends

The Western European telecommunications
market recorded a 7.8% growth in 1997, and it is
set for continued growth over the next five years.
The overall market will grow from ECU 181
billion in 1997, to a value of ECU 194 billion in
1998, by an annual growth rate of 7.2%.

Growth in telecommunications traffic is
strong enough to offset the decrease in prices of
telecommunication services. As a result the
telecommunications services market is growing
faster than equipment, mainly because of the
increasing demand for ISDN and other higher
speed data services. Mobile telecommunications
remains one of the fastest growing areas
throughout Europe, both as regards services and
equipment.

1998 is the year of liberalisation of the tele-
communications market with the exception of
Greece, Spain, Portugal, Ireland and Luxem-
bourg, which were granted an additional im-
plementation period. Increasing competition
and lowering tariffs will continue to characterise
the market.

France 28 15588 6.9-4":5:9
UK 27 14.9 6.7 5.5:0-54.8
Italy - 24 138322294 2701007 e B
Spain 12 6.6 :+67 8.6 6.7
Other EU 38 21.0:1710.2 94 80
Non-EU* 10 5.5 <71 5.9 :54:9

Western
Europe 181 100.0 7.8 T2:05.6:2

Note: * Switzerland and Norway
** It should be noted that all figures have been rounded
to the nearest billion ECU at 1996 constant exchange rates.
Total and percentage may not add up due to rounding.

i. Trends by country
Germany: high bandwidth availability

The German telecommunications market
grew by 5.5% in 1997 and is expected to record
a growth of 4.6% in 1998.

Germany is Europe’s largest market for
mobile telecommunications equipment and
services. However, this market was relatively
static in 1997. Service providers subsidised
purchases of mobile telecommunication equip-
ment, in order to drive customers’ purchase of
air-time. This marketing strategy resulted in
lowering end-user prices for mobile handsets.
Although German telecommunications equip-
ment manufacturers hold a top spot among
suppliers in both German and international
markets, the country’s imports of mobile com-
munications equipment exceeded domestic pro-
duction.

1997-1999.
Billion ECU**
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The German telecommunications network
services market is estimated to grow. Although
falling prices will drive up call volumes, reve-
nues growth is set to be slower than in the past.
The growth in mobile telephony should ac-
celerate in 1998, as to date the German market
has under-performed compared with the Euro-
pean average.

The growth of ISDN is set to continue
driven by the use of the Internet by all sizes of
companies. VPN type services and managed
services are also forecast to grow at relatively
high rates.

Compared with other industrialised coun-
tries, paging has not been very popular in
Germany, although some of the providers are
offering features that allow paging in France,
Switzerland, and the UK.

Satellite telephony is not yet widely used in
Germany, because of the expensive air-time and
hardware and the fact that terminals are con-
sidered to be too heavy and not user-friendly.
In order to enhance the acceptance of satellite
telephony, the involved companies are planning
to launch two new series of satellites. They in-
tend to significantly lower the price for air-time,
and modify terminals to make them more user-
friendly.

In August 1997, Germany’s three leading
digital players (the Kirch Group, CLT-Ufa, and
Deutsche Telekom) agreed to join forces to de-
velop digital TV in Germany. Digital cable TV
is available in only two German states, Bavaria
and Rhineland-Palatinate. Media authorities in
the other 14 states have tentatively agreed to
grant pilot licenses for digital cable TV until a
firmer legal basis can be established for the new
technology. With almost 12 million subscribers,
DT is Germany’s leading cable network com-
pany.

Although competition was limited, Germany
is expected to be one of Europe’s most hotly-
contested markets after liberalisation in January
1998. The third and crucial piece of legislation
became law only in July 1996. One of the tenets
of the new laws is that new operators can choose
in which areas they would like to offer services,
from across the nation to a single town. At the
end of 1996 the government granted the first set
of licenses to companies wishing to provide
fixed line telecommunications from January
1998. Some operators were given federal
licenses, while others received regional licenses.
The government is to hand over control of the
telecommunications market after liberalisation
on 1 January 1998 to the newly formed regu-
latory authority.

Interconnection agreements have become
the subject of a long-running dispute between
Deutsche Telekom and new German competi-
tors. The German Post and Telecommunica-
tions Ministry set interconnect prices in Sep-
tember 1997 to come into effect from January
1998.

France: booming mobile services

The French telecommunications market
grew by 8.8% in 1997 and is set to grow by 6.9%
in 1998.

France is experiencing a mobile/wireless
services and equipment “boom”. The end-users
for this sector include: government, manufac-
turers, banks, insurance companies, transporta-
tion agencies, the military, professionals, and
the general public.

The French telecommunications network
services market is forecast to perform well in
1998. However, fixed network voice revenues
are forecast to grow slowly, as although falling
prices will drive up call volumes, this will not
be enough to sustain the higher revenue growth
rates experienced in the past few years.
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After continued underperformance in the
past few years, mobile voice revenues are pre-
dicted to grow rapidly in the short term. New
operators continue to bring down tariffs and
open up more service options.

By end September 1997, France Télécom’s
Itineris GSM 900 (megahertz) digital network
hit the two million subscriber mark, compared
with 600,000 for all of 1996. Among the growth
factors is the launch of its pre-paid card service,
known as Mobicarte and the launch of the third
operator with a DCS1800 license. Prices for
mobile services are decreasing in an effort by all
three operators to increase the penetration rate.

Demand for ISDN and network services
such as frame relay and higher speed/remote
access data services is set to increase.

The market for paging systems in France
experienced strong growth as well.

As regards privatisation, in October 1997,
20.9% of the France Télécom was sold in an
initial public offering. Under the Telecommuni-
cations Act, passed in July 1996, France Télé-
com remains responsible for universal service,
but other operators can contribute to a Uni-
versal Fund to help pay for it. A number of
regional licenses have been awarded with spe-
cial conditions attached. All the companies that
were allowed to build up or develop their own
network in November/December 1996, will
have to apply for a license extension in 1998 in
order to provide voice telephony outside closed
user groups.

The new law also set up the new inde-
pendent regulatory authority: Autorité de Régu-
lation des Télécommunications (ART), which

came into existence on 1 January 1997. Classi-
fied as an independent non-ministerial govern-
ment agency, the ART has official jurisdiction
over market and competition conditions
through processing license applications, being
consulted on regulatory matters, and being in-
volved in international decision-making. Access
numbers for competing long-distance and inter-
national calls have been agreed upon, allowing
customers to select long distance carriers on a
call-by-call basis until the year 2000, when auto-
matic selection will be introduced.

The ART gave a deadline to France Télé-
com to bring the networks used by cable up to
standard for the provision of Internet services
on cable networks. ART is considering appli-
cations from several companies to offer local
services.

United Kingdom:
strong price competition

The UK telecommunications market grew
by 6.7% in 1997, and is expected to grow by
5.5% in 1998.

The telecommunications services market
confirms its place among the strongest for
traffic growth throughout Europe. However,
downward price pressures in all market sectors
are squeezing fixed network voice business.
Mobile voice revenues are forecast to grow
faster, with volume increases offsetting price
decline effects, yet not equaling European
average value market growth.

Phone calls became cheaper towards mid-
year, as BT cut the cost of non-local daytime
calls by as much as 10 percent. Competitors
have also advertised calls cheaper than BT, and
cable companies claimed across-the-board sav-
ings, including local calls.
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Service enhancements are expected with the
launch of new telephone handsets working on
two frequencies - 1800 and 900 Mhz - and trials
to have the first mobile telephone operating
equally well in US, Europe and Asia. Overall,
there have been four operators running six
networks for some considerable time. The two
longest established players have been allocated
DCS1800 spectrum for services other than
voice. Conventional DCS1800 operations re-
main the preserve of the UK’s two personal
communications network (PCN) operators.

Demand for data services, including ISDN
will continue to grow relatively quickly, driven
by lower costs, and companies looking for
greater network efficiencies, value added appli-
cations and demand for higher-speed Internet
access. ISDN lines contributed to most of in-
crease in the numbers of business lines in 1997.
The volume of ISDN calls grew by over 40%.

The UK equipment market is showing a
slow decline. This market is characterised by
the competitive pressures between manufac-
turers of telecommunications equipment, from
digital switches to modems and mobile phones.

The ending of the duopoly on international
traffic was the last milestone in the road to
complete deregulation of the UK telecommuni-
cations market. Licenses have been granted to
over 200 companies to offer a range of services.
They include cable television companies with
local franchises, metropolitan operators, and
long distance operators. As a result, more than
30% of households have a real choice of tele-
communications operator, which is a virtually
unique situation across Europe at the end of
1997.

A new Communications Act is expected to
be published in the UK. This should recognise
the convergence between telecommunications,
IT and broadcasting, and the changing nature of

the telecommunication market. Under increas-
ing cross-border competition, this market is be-
coming more self-regulating, and more of a
commercial sector of the economy than a utility.

Oftel’s new proposal for interconnection
charges, would change the cost base for inter-
connection charges from fully allocated historic
costs to long-run incremental costs. This would
better reflect the basis on which commercial
businesses in competitive markets make invest-
ment decisions. Removing the need for annual
determinations, Oftel has set a broad framework
of controls within which BT has the flexibility
to set its own charges for the period August
1997-July 2001. Meanwhile, as the market be-
comes even more competitive, less direct regu-
lation of interconnection charges is expected to
come into place.

Italy: performing better than Europe

Growth of the Italian telecommunications
market performed better than the European
average. The telecommunications market grew
by 9.4% in 1997, and is expected to increase by
10.0% in 1998.

The Italian telecommunications services
market is predicted to grow at a higher rate than
European average. The same trend is expected
both for fixed network voice revenues, and
mobile voice revenues.

Competition is bringing down tariffs and
pushing up demand for higher speed services.
ISDN and other services are forecast to grow
relatively quickly. Value add network applica-
tions and enhanced services are also predicted
to grow as base level tariffs fall.

Investments for fixed network and mobile
infrastructure picked up, as well as the con-
struction of wireless infrastructure based on
DECT technology. In the terminal sector, cellu-
lar telephony played the most important role.
Satellite communication systems and services
are also earmarked for high growth.
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In the mobile sector both the two GSM
operators, have seen 1997 as another booming
year in number of subscriber as well as revenue.
Many subscribers were attracted by the prepaid,
rechargeable card offer. Further growth will be
generated by the award of a third mobile license
for a Personal Communication Network (PCN)
mobile phone service, operating on the DCS
1800, expected by mid 1998. In 1997 Italy had
11 million cellular subscribers, with the top
subscribers’ share (a record breaking 21%) in
Western Europe. The number of mobile service
subscribers is expected to double within the
next four to five years.

In August 1997 the government approved
the Regulation aimed at implementing EU libe-
ralisation directives in cable TV, mobile com-
munications, open network telephony, as well as
the guidelines regarding interconnection, uni-
versal service, licensing and data protection.
The Italian Parliament finally approved the
terms for the constitution of the national Tele-
communications Authority, expected to be fully
operational by mid 1998. Its chairman was
appointed by the government last December. In
October 1997, the government disposed of its
remaining 44.7% stake in Telecom Italia, raising
some $ 15.1 billion, with the initial sale of a
nine percent stake to a group of 14 investors,
mostly Italian banks and insurers, and most of
the remaining stake to over two million small
investors. Although the Italian government will
hold a golden share in the new privatised Tele-
com lItalia, giving its veto rights, this will dis-
appear in three years.

Last November a Memorandum of Under-
standing was signed to create a digital platform
for broadcasting and receiving pay-TV channels
via cable and satellite. Telecom Italia will own
40% of the joint-venture, Canal Plus 30% and
RAI, Mediaset and Cecchi Gori 10% each. The
agreement is now waiting for approval from the
Italian and European antitrust authorities.

Spain: improving the infrastructure

The Spanish telecommunication market
expanded by 6.7% in 1997 and is expected to
improve to a 8.6% annual growth in 1998.

The Spanish telecommunication services
market is forecast to show higher than average
growth rates in 1998. Fixed voice revenues are
forecast to grow gradually, as PSTN penetration
and call volumes continue to climb. Mobile
voice revenues are forecast to grow very quickly,
as competition gets underway, while 1997 has
seen a huge increase in mobile handset penetra-
tion. Only one more mobile phone operator will
be allowed to compete with the two GSM net-
works in the short term.

ISDN is predicted to grow as demand for
data and voice connections increases, driven by
value added applications and, to a lesser extent,
Internet access demands.

For fixed networks the Spanish government
resolved to introduce limited competition from
January 1, 1998, with two national carriers and a
third carrier created by cable television opera-
tors allowed to link up their networks and offer
voice telephony services.

The privatisation of Telefonica was com-
pleted in February 1997 with the sale of 20.9%
of the shares the Government still had in the
group. Telefonica is expected to cut interna-
tional tariffs around 20 percent in twelve
months to face competition of “call back”
operators, offering cheaper international phone
prices. Its last reduction of around 8.8 percent
was effective in April. Telefonica’s domestic
basic tariffs have been frozen since 1994.
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Other countries

In the Nordic region, fixed network voice
revenues are forecast to grow only slightly, due
to a high PSTN penetration and the high
penetration of mobile telephones. Mobile voice
revenues have grown substantially despite in-
tense competition, and in Denmark and Finland
growth rates will soon start to slowdown. Much
of the growth will come from the business
sector in the areas of enhanced services, data
and value-added networks. ISDN and demand
for other data and voice connections will con-
tinue to grow, driven by value-added applica-
tions, demand for higher speed Internet access
(especially in Norway), and falling tariffs.

In Switzerland, fixed network voice revenues
are forecast to grow gradually. Demand for mo-
bile voice services, and ISDN is set to continue
to drive growth in 1998. In April 1997 the Swiss
Parliament approved full opening of the coun-
try’s telecommunications market and the partial
privatisation of Swiss Telecom.

In the Netherlands and Belgium, competition
is beginning to take effect on local and national
call revenues, while mobile voice revenues are
predicted to double in the near future. ISDN,
frame relay and other managed network services
are forecast to grow relatively quickly as tariffs
continue to fall. All remaining restrictions on
the provision of telecommunication services in
the Netherlands were removed on July 1, 1997.
An increase in PSTN penetration and call vol-
umes is expected in Belgium for 1998.

Austrian telecommunications services 1997
growth came from a rapid increase in mobile
call revenues and data services. This trend is
confirmed for 1998. Fixed telephone networks
are also set to grow in the next years. Until
1998, fixed voice services remain a monopoly of
the state-owned PTA. Potential new operators
for the fixed line business are emerging.

The healthy economic environment contri-
buted to the Irish telecommunication market
growth in 1997. The Commission accepted the
Irish government’s request for full liberalisation
to be set for the year 2000. The liberalisation of
alternative infrastructure is set in July 1997, and
the liberalisation of direct international connec-
tion for mobile networks in January 1999.

In Portugal and Greece, the telecommunica-
tions market grew substantially in 1997. Mobile
telephony showed a steady growth. PSTN usage
and ISDN demand should accelerate in 1998,
due to the underdevelopment of the tele-
communication market in both countries. The
EU authorised both countries to delay full libe-
ralisation of their telecommunication service
market until January 1, 2000.

ii. Trends by product segment
Telecom equipment

European telecommunications equipment
providers recorded positive 4.1% business per-
formance growth in 1997, led by technological
know-how, research & development and product
ranges in the mobile equipment area. However,
different product markets are forecast to grow at
different rates and many of them will compete
against each other.

Public network equipment:
enhancements and new licences

The public network equipment market grew
by 0.8% in 1997, and is expected to grow by an
improved 1.7% in 1998.

Growth in the public equipment sector is
mainly due to the development of many GSM
networks, the development of cable television
telephony networks, and the growing demand
for multimedia, and the Internet. Demand for
GSM technology included base stations and
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base station controllers, operations and main-
tenance centres. Mobile infrastructure providers
are opening maintenance centres to minimise
carriers’ initial investments and support incre-
mental capacity increases on GSM networks.

Agreements

The most important agreements within the
public telecommunications area include:

- Agreements between private telecommuni-
cations equipment and information technol-
ogy providers to combine office and Internet
work-group applications with digital phone
technology for unified messaging solutions
(voice, fax, e-mail and Internet services)
over digital GSM network;

- Agreements between telecommunication
equipment providers and Internet tech-
nology partners to speed the development
of IP/ATM networks for traffic and cost
optimisation in future broadband services
networks for multimedia;

Global European Network agreement among
major telecommunications operators in
Europe to create high quality trans-Euro-
pean digital telecommunications network to
improve the quality of trans-European net-
work telecommunications services;

Co-operation among mobile equipment sup-
pliers to define a common Wireless Applica-
tion Protocol to bring advanced applications
and Internet content to digital “intelligent
mobile phones”;

Agreements between telecommunications
equipment suppliers and software suppliers
on deployment of dial access solutions to
route digital cellular phone calls directly to
data networks and the Internet;

Figure 7

Western European
Telecommunications
Market Value Growth
by Product Segments.
1997-1998
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- Joint research co-operation of telecommuni-
cations equipment providers with server
technology providers for the use of server
technology in multiprocessor high-speed
fault-tolerant versions of new switching
systems;

- Joint pilot projects of mobile telephone ope-
rators, mobile equipment suppliers and large
users to evaluate the viability of secure
intranet access using GSM technology in a
virtual private network.

Investments

The installation of fibre optic cables and fast
data transmission systems is pursued by natio-
nal carriers and telecommunications services
operators to achieve unprecedented capacity
levels and exploit new services market opportu-
nities emerging with the Internet.

Major investments driving public equipment
business growth are strong in those areas
affected by:

- Fixed networks expansion and modernisation
programmes by national telecommunications
network providers. These encompass invest-
ment in transmission and network access
equipment. Asynchronous Transfer Mode
and SDH transport networks are in demand
as key component for high capacity services
such as carrying Internet traffic across re-
gions (Sweden, Belgium). The Nordic coun-
tries are investing in the installation of
dense WDM (Wavelength Division Multi-
plexing) technology, in order to handle the
increasing amount of services being trans-
ported in the fibre networks without the
need of laying new fibres on congested long-
distance routes. In Spain GSM Fixed Cellu-
lar Terminal systems have been delivered to
small-business subscribers to provide them
with fixed telephony services over radio.
Wide area paging networks are also under-
going capacity expansion initiatives;

- Existing cellular networks expansion, required
to support more traffic and relieve conges-
tion (Portugal, France, Greece). Upgrade of
cellular networks for dual band telephones,
one band for GSM and one band for DCS,
has started to allow better quality and lower
prices for cellular phone calls (France, Ger-
many, Denmark, and Sweden);

- New cellular network infrastructure investments,
especially for DCS1800 GSM mobile tele-
phone network after the granting of new
mobile licenses (Italy, Portugal, Austria);

- Virtual private networks, soon to become an
attractive investment as the coming deregu-
lation is expected to drive prices down.

New products

ISDN and ATM switch manufacturers are
enhancing their products to make voice, data
and image integration possible over the net-
work. They offer additional advantages in the
form of remote site aggregation for Basic Rate
applications, multi-site flexibility, aggregation of
high-speed applications, integration of voice
and data switching. ISDN traffic can also be
concentrated to multiple sites, eliminating the
need for multiple leased lines and allowing
more flexibility on the network. Newly intro-
duced technologies contribute to accelerate up-
grades and replacements. They include:

- Copper Broadband Access ADSL systems
enabling operators and service providers to
offer high-speed Internet access, remote
LAN access, switched broadcast video, video
conferencing and other services requiring
high bandwidth in the access network. The
system can be deployed by local exchange
carriers, competitive access providers and
Internet service providers;

- GSM/DCS microcellular base transceiver
stations specifically designed for focused
coverage and capacity solutions;
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- Optical networks based on dense WDM
(Wavelength Division Multiplexing) technol-
ogy, multiplying the capacity of existing fibre
links several times;

- Fixed Cellular Terminal (FCT) systems
enabling telecommunications operators to
provide fixed telephony services over radio.
With subscribers being connected to the
network with a fixed terminal, the FCT sys-
tems have the advantage of delivering serv-
ice to a greater number of subscribers in less
time, with no need to lay cable to each and
every potential subscriber;

- Products based on voice gateways that allow
voice calls to be sent over Internet protocol
(IP) networks. These products give Internet
service providers the ability to offer their cus-
tomers voice calls through their computers
while they are logged onto the Internet;

- Multi-service network switches providing
both native ATM and Frame Relay switch-
ing to support high-bandwidth backbone
applications, such as LAN interconnection,
circuit emulation, voice, and video;

- Increasing attention is given to WLL (wire-
less local loop) technology, based on the
DECT (Digital Enhanced Cordless Tele-
communications) standard. This technology
allows for larger intervals between trans-
mitters for cordless telephones than the
traditional 50 to 300 metres of traditional
cordless technology.

Private network equipment:
adding value to communications

The private network equipment market re-
corded a 6.9% growth in 1997, and is expected
to grow by 6.7% in 1998.

Factors which influence end-user demand
patterns for private network equipment include
service, new capabilities, and integration.

Users demand new wireless capability for
the on-premises telecommunications products
they purchase, even if they do not now need it.
The same needs exist for PBXs, LANs and on-
premises hubs and routers. Users will want to
be able to add wireless LANS (radio or infrared)
or wireless phones to the systems at a later date.

Integration relates to the ability to connect
PBXs, Key Systems, routers, legacy data and
video-conferencing equipment to have voice,
data and image consolidated into one managed
service, is increasingly demanded.

Growth is occurring especially
in the following segments:

- Digital hybrid telephone systems;
- Digital cellular technology;

- Video-conferencing solutions;

- Pagers;

- Cordless phones connected to PBXs
and key systems.

Growth of mobile telecommunications
equipment is strictly related to the development
of business-catered services (Internet, e-mail,
paging, voice mail). To address this opportunity
manufacturers are focusing on the possibility of
using GSM-handsets for data transmission.
They are equipping new smaller and lighter
handsets with fax, PC-board, and stand-by time
expansion.

Mobile phone providers focus is particularly

strong in the following areas:

- Development of standard handsets;

- Intelligent user-friendly interfaces;

- New applications, such as information
services and Internet access;

- Easy connections with laptop computers
or special dialing codes;

- Link of mobile phones to company’s
internal telecommunications system;
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- Link of mobile phones to third parties
with “loyalty factors”;

- Technology miniaturisation;

- PC cards with a built-in GSM phone
for portable and network computers;

- Mobile phones integration in vertical
solutions.

Among segments with lower growth, fax
business dynamics is impacted by falling prices,
the introduction of multifunction devices, and
by the increase in sales of fax modems con-
nected to computer systems.

Telecommunications services: time
to market for Internet access leadership

The telecommunications services market grew
by 8.6% in 1997, and is expected to decelerate
slightly to a 7.7% growth in 1998.

The telecommunications services competi-
tive environment is undergoing major changes
as liberalisation and new technologies con-
tribute to shape new market dynamics and
opportunities.

Alliances between national carriers and re-
gional or national electricity utilities are among
the most preferred approaches to expand cross
borders in Europe by launching regional/natio-
nal telephone companies.

A growing requirement for advanced, high
quality services to meet the increasingly critical
nature of the Internet for businesses has driven
the growing demand for Internet Services Pro-
viders (ISP). The emergence of ISPs is counter-
vailed by the entrance of all major telecom-
munication network suppliers into the Internet-
related business (access services, Internet tele-
phony, value-added services). Competition is
particularly keen in Internet phone services as
no license is required to run an Internet-based
telephone service.

Public networks are focusing on developing
long term partnerships with large businesses
offering new network services, as well as plans
to upgrade their own internal networks as part
of their effort to stay competitive.

Phone companies are undergoing initiatives
to provide franchise networks with advanced
communications infrastructure, while marketing
agreements with software suppliers are aimed to
promote the online connection interface and
software among users.

Mobile telephone services

The mobile telephone services market will
be stimulated by strong user demand for all
forms of wireless technology. Growth will be
driven by privatisation and deregulation of
mobile operators, together with an increase in
the availability of licenses, lower tariffs and
affordable portable devices. Alliances, joint-
ventures and international acquisitions are also
determining new competitive fronts.

UK and Scandinavian markets have the
lowest tariff levels in Europe, as price has be-
come one of the key factors with the intro-
duction of strong competition into the markets
since 1996. Increased competition is expected to
bring tariffs down in all the other European
countries, together with the introduction of sub-
scriber packages aimed at attracting different
types of users.

Most national regulators are willing to intro-
duce cost-based principles in mobile inter-
connection similar to those currently used for
fixed-network communication. This will have
the effect of reducing of further mobile tariffs
and also the price of calls to mobile telephones
from fixed networks. The expected integration
of mobile and fixed services will bring mobile
costs under central control via a common bill
and will lead operators to integrate mobile and
fixed facilities into a single corporate strategy.
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In the short term, increased growth in the
mobile market may have other significant im-
plications. Ongoing liberalisation, new technol-
ogies and increasing standardisation will permit
mobile’s operators’ wireless infrastructures to
compete with fixed networks in Europe, par-
ticularly for voice services in the local loop.
Wireless local loop can become a reality as it
can offer quicker installation time and ensure
quicker return on investment for new local loop
service providers.

Until now operators have focused on the
voice market. As GSM subscribers increase, and
margins are squeezed by intensified competi-
tion, operators will have to look for added re-
venue in services other than pure voice, with
new applications such as data and multimedia
services. Operator differentiation is likely to be-
come a key element to maintain market share.
The integration of voice, data and video facili-
ties is expected to drive new market growth in
the global business market for mobile commu-
nications in 1998.

Meanwhile industry and operators initiatives
will be leading soon to the long awaited third
generation standards, based on technology en-
abling the so-called “universal phone” working
anywhere and suiting voice, data, multimedia
video communications and paging communi-
cation. Universal access capabilities will even-
tually supersede second generation GSM’s
roaming capabilities, even enhanced through
satellite technology. While technology for the
third generation of mobile phones is expected
to be available soon, its adoption by mobile
operators to build universal phone systems will
face a number of issues. As far as European
operators are concerned, the most important
one will be the protection of recent or current
investment in GSM platform infrastructure and
mobile end-user terminals. European and other

countries’ operators Alcatel, Bosch, Italtel,
Motorola, Nortel, Siemens, and Sony formed
the UMTS (Universal Mobile Telephone Sys-
tem) Alliance to develop the third generation of
wireless standard. UMTS aims to enable future
customers, demanding for combined mobile
and multimedia features, to use existing GSM
phones for voice and W-CDMA (Wide Band
Code Division Multiple Access) for multimedia
services. GSM-based third generation systems
are backed also by Japanese operators. By con-
trast most US operators and some Asia/Pacific
operators currently back a system that is com-
patible with narrow-band IS-95 CDMA, the
digital standard adopted in those regions. This
makes it unlikely that there will be one uni-
versal handset and service in the future, but
there will be a family of two or three standards
possibly internetworking to enable users to use
one system.

Switched data services

Online service subscribers growth is also
maintaining a high pace (almost in the region
of three digits in numbers of subscribers). In a
very highly competitive environment online
service suppliers are building on the business-
sector and focusing on proven consumer seg-
ments. They are launching enhanced products
and services for the business, technical, and
professional sector, and extending both the
content and language base.

In the near future, there will be a natural
move to ISDN and ATM lines as end-users will
require high-quality bandwidth. More invest-
ment will be needed for network redesigns in-
cluding new routers and switches. There is com-
mon consensus about ISDN’s bright future also
in small and medium enterprises, if the rental
and equipment costs can be brought down to a
reasonable level. As new ATM services start to
compete with each other, costs are falling and
companies are coming up with more innovative
tariff structures.
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IT/GDP ITper  Numberof  Number of
% Capita Business PCs PCs per 100
ECU  per 100 White Population

Collar Workers
Western Europe 2.26 421 52 17
EU 2.23 405 54 16
Germany 2.10 486 L4 19
France 241 499 56 16
UK 3.24 490 55 21
Ttaly 1.44 249 44 9
Spain 1.34 154 48 8
Austria 1.96 438 50 16
Belgium/Luxembourg 2.23 462 Sl 15
Denmark 2.87 751 64 33
Finland 2.50 476 60 23
Greece 0.86 76 36 12
Ireland 2.04 292 78 15
Netherlands 2:09 548 66 26
Norway 2:53 695 91 32
Portugal 1.36 117 34 13
Sweden 3.36 745 75 29
Switzerland 3.06 1,009 76 32
Us 4.08 870 103 46
Japan 951 713 18 12

Source: EITO. IDC, OECD

Convergence of Frame Relay and ATM is
starting to yield hybrid services combining the
best of both technologies. There will be grow-
ing demand for hybrid Frame Relay/ATM net-
works that carry all traffic - including voice and
video.

Wireless data: GSM is marking the beginning
of the evolution of very flexible wireless data
communications. In the marketplace this has
meant the realisation that wireless data can be
easy o use and reasonably fast, although more
fragile connection, slower data speeds, and
higher call charges must be taken into account.
GSM also provides a baseline for cost and
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Inhabitants Households Main Lines Mobile CalV % of
(000) (000) per 100  Subscribers  Subscribers Digital
Inhabitants (%) per HH Main Lines
in % (%)
Western Europe 384,450 150,459 50.9 Tl 27.7 84.6
Germany 82,140 37,264 53.8 6.7 47.5 81.5
France 58,270 22,385 56.6 43 10.2 97.6
UK 58,780 23,192 5058 11.6 7.3 93.3
Italy 57,250 20,010 44.1 LD, 0.1 85.1
Spain 39,220 11,909 895 7.6 15.9 67.4
Austria 8,070 3,081 48.4 7.4 28.2 72.0
Belgium/Lux. 10,530 4,251 472 5.0 88.5 3
Denmark 5,230 2,389 63.1 26.5 41.0 84.2
Finland 5,130 2,121 55.8 208 38.8 95.0
Greece 10,500 3,614 50.8 49 0.1 42.6
Ireland 3,590 1,062 38.7 7.4 49.0 83.0
Netherlands 15,600 6,450 54.0 6.5 91.5 80.2
Norway 4,390 1,811 569 28.7 39.4 92.0
Portugal 9,820 3,419 38.2 6.8 8%) 78.6
Sweden 8,870 4,171 68.0 28.1 424 96.2
Switzerland 7,060 3,330 64.4 9.4 75.4 75.3
Bulgaria 9,016 2,950 29.4 0.4 4.7 6.8
Czech Republic 10,400 4,012 271 2.0 19.7 33.0
Hungary 10,239 4,015 26.2 4.6 28.1 719
Poland 38,646 12,668 16.6 0.6 24.0 49.4
Romania 22,703 7,093 14.0 0.1 29.7 254
Source: EITO Task Force
performance against which other services are Cable

compared. Services network are offering full
support for three basic data services: short
message service (SMS), fax, and switched data.

The ability to add telephone services to a
cable TV package has proved a winner, and is
likely to remain crucial for the future of cable.
The past two years of progress in cable sub-
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scription in the UK coincides with cheap phone
deals from cable companies. The growth of on-
line services must also add to cable’s attraction,
and the prospect of digital transmission of TV
and telephone combined makes the future
look even brighter. Digital technology will be at
its best on cable, giving much capability and
flexibility for users.

Cable is expected to hit 40% market pene-
tration by the end of the decade in the UK, and
to grow substantially also in the other major
countries. However the cable industry is not
performing as strongly as in the US, and much
of this is related to its take-up effect on pay-TV.
For cable companies competing with better-
quality established European TV channels is
tough especially when programming for multi-
channel television is perceived low quality.

1.3. Europe as a Consumption Area

1.3.1. IT and Telecommunications
Penetration

For the fifth year in a row the European IT
market growth is lower than the global average.
Although the recovery in economic and con-
sumer demand profiles have been driving in-
creased growth dynamics in the IT national
markets, this is not enough for Europe to over-
come the heterogeneity of IT adoption.

Digitalisation of telecommunications infra-
structure has progressed across all countries,
while penetration of mobile connections con-
tinued to increase faster in the most developed
and economically stronger regions.

The higher intensity of investment in ICT
technology and services by the Nordic countries
and the UK is confirmed, as in past years, also
for 1997.

Figure 10
Western European IT
Vertical Market, 1997

* ACM: Agriculture,
Construction, Mining



Part One - EITO 98

The ICT Market in Europe

1.3.2. ICT Adoption by Industry

Banking is expected to continue leading ICT
spending growth throughout 1998, as it led in
1997. Year 2000, Euro and the internationalisa-
tion of banking markets are increasing the
potential for ICT spending growth in banks, as
systems requirements become less localised and
country specific. Although low availability of
core applications prevents banks from accelerat-
ing change of proprietary core systems with new
off-the-shelf integrated solutions, pressures from
the competitive environment urge application
upgrade decisions to be taken within months.

The manufacturing sector is undergoing a
major restructuring process, with accelerating
re-organisation and overhead streamline taking
place at all major industrial groups in central
Europe. Nordic competitors have already under-
gone their restructuring a couple of years in
advance. This process has reshaped ICT budget
priorities with the spin-off of IT functions into
private outsourcing suppliers, an increasing
focus on core application development, the
adoption of Intranets to connect sub-suppliers
as well as customers. IT processing needs have
increased coupled with accelerated adoption of
data-warehouses and work-group applications.
The discrete sector suffers from a rather slow
take up of IT investment in small enterprises
(less than 50 employees) whose ICT purchase
intentions are suffering the most from low busi-
ness confidence and too expensive support and
integration services offer from the channel.

Central government ICT spending plans for
1997 have been frozen in most European major
economies. The good news continue to come
from the UK, despite some controversial learn-
ing experiences from the private Finance Initia-
tive outsourcing contracts. Also Mediterranean

countries (with the exception of Italy) have
started to give some positive signs of growth in
ICT spending funded through jointly financed
public and private funds. Local government pro-
jects aimed to put local administration services
online are contributing to ICT spending growth.

The increasing pace of outsourcing contracts
is shifting increasing shares of spending tradi-
tionally held by end-users in different vertical
markets in the hands of IT services outsourcing
providers. This translates into increasing growth
in the business services sector, despite the nega-
tive influence of other sub-verticals with a low
adoption rate of IT, or buying increasing IT
capacity at falling prices (SOHO segment, inde-
pendent consultants, lawyers, etc.).

Retail is showing very interesting experimen-
tation of Internet online shopping combined
with advanced marketing techniques based on
data-warehouses. With very modest growth in
consumer domestic markets across most of
Europe, growth is in fact sought and obtained
more from the existing customer base than
from new customers. Loyalty card initiatives are
already being upgraded to give access to new
financial services (delivered by retailers in com-
petition or in co-operation with large banks).
This is happening across many markets from
the UK to Portugal, irrespective of the level of
retail industry concentration. However the large
number of conservative small to medium re-
tailers is offsetting the positive impact of IT
spending growth from the most pioneering re-
tailers, especially in the Mediterranean region,
and despite a very high potential, retail still fails
to deliver strong ICT spending growth.

The combination of new cellular and satel-
lite technology and direct access to Intranets
is helping improve transport efficiencies, and
opening new ways of delivering up-to-the-
minute updates of transport and delivery status.
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The deregulation of the airline industry with
new operators coming on board is increasing
network and processing capacity needs with
positive effects on ICT spending, although some
economies are sought through co-operation
agreements to share information systems. New
more accurate transport control systems based
on Internet and satellite technology will also
accelerate core applications upgrades in the
short term. The only warning relates to infra-
structure: airports and networks may soon be
overcrowded.

Utilities are a small market, but the potential
is very high, as they are being privatised across
many countries and many of them are consider-
ing expanding activities on multiple gas-water-
power business. The Year 2000 problem is giv-
ing the right-on-time chance to think about it,
especially in the UK, where mergers and con-
solidation across various privatised utilities are
driving more demand for systems integration
and application development services, especially
for accounting and billing systems.

The net result of the evolving tangled web
of relationships between telecommunications and
IT companies is of a very strong business
growth, for those suppliers who have been
focusing on the telecommunications industry
sector. Demand for server hardware, new ac-
counting and billing systems as well as data-
warehouses has increased to manage and moni-
tor the delivery of increasingly enhanced voice
and data network services. Network computers
and jointly marketed products especially in the
areas of Internet software access and applica-
tions will enable telecommunications operators
to provide end-users with an enhanced telecom-
munications services delivery.

1.4. Europe as a Production Area

1.4.1. Current Status in Employment
and Production

Employment in the IT industry declined
from 940,000 in 1995 to 935,000 people (or 1.1%
of European employees) in 1996. The hardware
sector was particularly affected by this decline,
mainly due to the headcount downsizing trend
of major hardware vendors in Europe. Con-
servative estimates indicate a reduction of 7%
of the hardware segment. Employment went
from some 220,000 people in 1995 to 205,000 in
1996.

The software, services, and distribution
channel segments showed a slight increase in
employment, accounting for 730,000 employees
in 1996 (720,000 in 1995). The demand for soft-
ware applications and tools continued to be
strong justifying the setting up or expansion
of current R&D, production/localisation or
distribution facilities by software providers in
Europe. Headcount increase in the services
sector resulted from the following trends:

- The Year 2000 and the Euro conversion
issues generated more demand for devel-
opers and programmes skilled in all types of
new or old generation language code devel-
opment.

- The deployment of Internet-based hardware
and software technology started to generate
increasing demand for Internet technology
skilled staff, rarely available in IT depart-
ments.

- The increasing outsourcing of functions
(desktop computers build-to-order outsourc-
ing of PC manufacturers to distributors,
hardware, network and software services
support, marketing and communications
functions) had led to an increase in induced
labour in the services sector including
channel players and software partners.
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Rapid expansion in IT, and telecommuni-
cation industries has created massive skills
shortages and firms offer available talent start-
ing salaries and employment packages that are
probably unbeatable. This is particularly true in
the IT services sector, where the shortage of
skills in emerging technology areas, as well as in
discontinued programming techniques (used to
develop applications that must be made Year
2000 compliant) has determined relevant in-
creases in charge out rates and payroll. In the
UK alone, industry needs 30,000 IT recruits but
there are only 10,000 computer science and
information systems graduates coming out of
UK universities. Companies are not just looking
to fill technical vacancies but are prepared to
consider more general IT skills for sales and
marketing support or consulting. As a result,
the ICT sector represents a big employment
opportunity for the coming years.

Employment in the telecommunications
sector has declined from 1,100,000 in 1995 to
1,050,000 in 1996. The liberalisation and re-
structuring of the sector has focused attention
on cost control, productivity comparisons and
the need for corporate competitiveness. This
has tended to accelerate the decline in employ-
ment in traditional public telecommunication
services. However, the increasing demand for
new services such as cable services, mobile
services, Internet access and online content,
have partially offset this trend.

1.4.2. R&D Effort

Increasing competition and higher sophisti-
cation of customers needs make ICT companies
in Europe more aware of the importance of
Research and Development efforts and of close
co-operation between industry and universities
in the process of enhancing new products. How-
ever, R&D requires high capital investments,
that are not easily fundable. This may lead to
increasing consolidation of ICT industries in
Europe in the near future.

Unlike manufacturing, the siting of R&D
labs is less about wage-rates and investment
grants, but more about finding the skilled people
to do the research. The use of information tech-
nology and high-speed communications means
that labs can be built exactly where the ne-
cessary skills are found. Pockets of expertise in
technologies like electronics, software as well as
genetics and pharmaceuticals have been grow-
ing steadily in the UK in the past decade. Typi-
cally based around universities, these have
been identified and developed by multinational
companies.

In 1997 the European Commission harnessed
and refocused its research efforts within the
context of the Fourth Programme for Research
and Development. This include the ESPRIT
(European Strategic Programme of Research
and Development in Information Technology),
ACTS (Advanced Communication Technology),
and Telematics programmes on marketable
products and services.

Within the context of the ESPRIT pro-
gramme, a 13 million ECU initiative, aimed at
investigating new ways of learning in schools,
was launched.

The Fifth Framework Programme for Re-
search and Development for 1999-2003 is ex-
pected to be issued in 1998. The Programme
brings together and extends the ACTS, ESPRIT
and Telematics Applications programmes to pro-
vide a single, integrated programme that reflects
the convergence of information processing,
communications and media, and responds to
the need to integrate R&D with take-up actions.

In a paper entitled “Towards the Fifth
Framework Programme: Scientific and Techno-
logical Objectives”, electronic commerce has
been picked out as one of the thematic areas for
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the channelling of Europe’s research and devel-
opment aid between 1999 and 2003. Tele-medi-
cine, tele-education and multimedia content
applications are other areas. The final figures
have yet to be settled. The industry welcomed
the European Commission’s new emphasis on
application-centric projects, which add further
energy to private investment already available
to fund viable projects in those areas.

Major R& D private initiatives are:

- UMTS Alliance (formed by Alcatel, Bosch,
Italtel, Motorola, Nortel, Siemens, and
Sony) to develop the third generation of
wireless standard;

- Co-operation between telecommunication
suppliers (manufacturers) and operators;

- Joint effort to develop standard Net tele-
phony, high-speed communications network
systems, interactive multimedia application
software;

- Strategic alliances to ensure interoperability
between telecommunications systems and
enterprise data networking systems, and to
integrate voice and data communications;

- Co-operation in developing mobile terminals.

1.4.3. Concentration, Mergers,
Acquisitions and Co-operation
in the ICT Industry

Concentration

In 1996 leadership positions have been turned
around and mergers and acquisitions have given
birth to new players.

The number of IT companies whose com-
bined market share accounts for some 40% of
the Western European IT market increased from
eight to nine. The overall Western European
figure hides different national dynamics, accord-
ing to 1996 indicators (figures are for data-pro-
cessing sector only, excluding office products):

Number of Leading IT Companies with Combined
Market Share of 40%
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These variations stem from differences in
the rate and structure of growth, and different
alliances and acquisition initiatives that involved
major national players across a number of coun-
tries.

Mergers, acquisitions and co-operation

The number of merger and acquisition deals
in the European ICT industry increased steadily
in 1997. This rise was primarily driven by the
trend towards globalisation, which has led Ame-
rican companies to buy their European counter-
parts, as well as by the attempt to increase mar-
ket leadership and shareholder value. The bu-
siest areas were the telecommunications, soft-
ware products and services sectors. In the tele-
communications sector, 62 were undertaken just
in the first half of 1997, while the number of
transactions in the software products and serv-
ices sector increased to 196, in the same period.
Mergers and acquisition activity in Europe is
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EU Non-EU UsS Japan 4 Tigers Row Total

EU Import 43,403 630 11,479 6,880 6,667 10,793 79,852
Export 46,587 2,386 5,087 1,426 1,302 6,091 62,879

Trade Balance 3,184 1,756 - 6,392 - 5,454 - 5,365 - 4,702 - 16,973

Germany Import 7,116 222 2,186 2,328 2,421 1,077 15,350
Export 6,623 672 643 135 183 15237 9,513

Trade Balance - 493 450 -1543 -2,193 -2238 180 - 5,837

France Import 6,470 49 1,502 698 1,412 785 10,916
Export 6,126 252 452 Sl 97 1,044 8,002

Trade Balance - 344 203 - 1,050 - 667 - 1315 259 -2914

UK Import 7,102 79 2,898 1,237 2,482 1,546 15,344
Export 9,771 432 1,920 768 388 1,434 14,713

Trade Balance 2,669 353 - 978 - 469 - 2,094 - 112 - 631

Italy Import 4,205 31 543 169 554 387 5,889
Export 2,829 93 334 69 96 348 3,769

Trade Balance - 1,376 62 - 209 - 100 - 458 -39 - 2,120

Spain Import 2,045 13 316 89 165 253 2,881
Export 684 13 162 6 104 156 1,125

Trade Balance - 1,361 0 - 154 - 83 - 61 -97 - 1,756

Note: Non-EU includes Iceland, Norway, Licchienstein. the Faroe Islands and Switzerland.

expected to continue, driven by the rapid pace
of technological change and the growing trend
toward convergence, combined with strengthen-
ing stock and financial markets which are pro-
viding the resources to fund transactions.

In media and information services the
number of transactions is increasing, as many of
the companies that fall into this category have
begun to acknowledge the importance of being
allied with the IT industry. Companies that suc-

cessfully address the convergence of media and
information technology will represent highly
attractive acquisition candidates.

In the support services market transactions
are climbing, generating concentration especially
among systems integrators. Key players recognise
that scale matters as the world moves to sophi-
sticated, mission-critical networks. This market
will continue to have players trying to build
mass through consolidation strategies in the
short term.
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EU Non-EU Us Japan 4 Tigers Row Total

EU Import 6,017 344 2,874 571 772 1,541 12,119
Export 6,419 491 729 191 496 6,164 14,490

Trade Balance 402 147 - 2,145 - 380 - 276 4,623 250

Germany Import 767 129 536 153 215 355 2,155
Export 686 151 152 22 78 1,984 3,073

Trade Balance - 81 22 - 384 - 131 - 137 1,629 918

France Import 603 12 259 59 79 183 1,195
Export 781 41 52 8 103 837 1,822

Trade Balance 178 29 - 207 - 51 24 654 627

UK Import 1,040 72 1,202 131 147 556 3,148
Export 1,652 7 287 19 130 589 23757

Trade Balance 612 3 - 915 - 112 - 17 33 - 396

Italy Import 542 5 117 27 66 92 849
Export 599 11 12 2 9 358 991

Trade Balance 57 6 - 105 -25 - 57 266 142

Spain Import 759 10 213 18 23 62 1,085
Export 165 1 14 0 6 461 647

Trade Balance - 594 -9 - 199 - 18 -17 399 - 438

Note: Non-EU includes Iceland, Norway, Liechtenstein. the Faroe Islands and Switzerland.

Hardware deals reflected the industry’s move
towards Internet/Intranet and remote comput-
ing solutions. Among the leading objectives of
these deals there are the combination of inter-
networking with remote access technology, and
the provision of complete solutions for Internet
Service Providers.

The European telecommunications market
will undergo cross-border mergers between major
carriers. Telecommunications operators are con-
sidering also hostile bids for rival large carriers
to achieve critical mass, while takeovers of na-
tional telecommunications companies to build
geographic presence across Europe continue.

An increasing number of alliances is also
driven by IT and telecommunication companies
linking with media groups, entertainment pro-
ducers and software computer companies.

Table 10

EU Trade by Country.
Telecommunications
Equipment, 1996.
Million ECU
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EU Total ICT Equipment
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1.5. Trade in the European Union

The European Union continues to run a
trade deficit in IT and telecommunications
products. The negative balance worsened in
1996. It passed from some - 17.7 billion ECU in
1995, to - 18.2 billion ECU in 1996. Extra-EU
exports rose by 21.8%, from some 20 billion
ECU in 1995 to some 24.4 billion ECU in 1996.
The telecommunications market continued to
drive exports growth.

1.6. Eastern Europe
1.6.1. General Trends

The region of East/East Central Europe con-
tinues to represent one of the largest IT indus-
try opportunities in the world, with overall IT
spending reaching an estimated ECU 6.8 billion
in 1997 (combined value for Czech Republic,
Hungary, Poland, Russia, Slovakia only).

Once largely oriented to hardware sales, the
East/East Central European IT market is in-
creasingly focused on other elements of IT
spending, as the economies of the region move
to quasi stability and growth. While demand for
basic hardware remains strong, particularly in
the larger markets further east such as Russia,
Poland and the Ukraine, a growing amount of
annual IT expenditures in the region are now
being generated from sales of software, profes-
sional services and maintenance/support serv-
ices. In particular, the markets of several of the
larger states of East Central Europe (e.g. Czech
Republic, Hungary) are beginning to display
characteristics similar to those in more devel-
oped markets in terms of IT ratio expenditures.

While spending on information technology
has grown remarkably, both the relationship of
IT expenditures to GDP and per capita IT
spending reveal that expenditures are still con-
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siderably lower than that of the average country
market of Western Europe. Table 12 illustrates
that only the Czech Republic exhibits spending
levels which match those of many Western
European countries: the vast majority of East/
East Central European states spend around or
less than 1.9 percent of GDP annually on infor-
mation technology. Similarly, per capita spend-
ing across the region is quite low, from the
Czech Republic’s high of approximately ECU
139 in 1996 to Ukraine’s ECU 3 (see Table 13).
Demand is increasing for telecommunications
networks infrastructure (base stations as well as
subscriber access equipment) including radio in
the local loop.

1.6.2. IT Trends by Product
i. IT hardware

The country markets of Eastern Europe
remain heavily oriented to personal computers
and PC-related technologies (PC add-ons, peri-
pherals), which accounted for the largest per-
centage of IT hardware spending in the 1996-
1997 period. Similarly, other segments such as
the low-end office equipment market, LAN
internetworking hardware and the LAN server
market have experienced considerable growth
over the last several years. Reflecting the re-
gional market’s low-end focus, the computer
systems (mainframes, servers, workstations)
segment has stagnated in several countries in
terms of unit sales and value due to reductions
in funding for public IT projects, limited de-
mand for high performance mainframes, and a
decline in average system values for servers. In-
creasing demand for Unix servers was recorded
in Hungary and Russia, especially in the public
administration, finance and telecommunications
sectors. PC servers now represent the predomi-
nate multi-user platform.

ii. Software and services

Software and services represents one of the
fastest growing sectors of the IT market in East/
East Central Europe now that the region has
entered a more advanced level of computerisati-
on. Particularly strong growth is being seen in
the market for packaged software, such as PC
application software, ERP applications and
application tools for database development and
management, and in the demand for basic serv-
ices such as IT consulting, contract programm-
ing and software design, IT education and train-
ing, systems and network implementation. The
regional value of the software and services mar-
ket reached almost ECU 2 billion in 1997, which
was up more than 13 percent over the previous
year.

Most growth in the software and services sec-
tor is derived from large-scale projects in bank-
ing/financial services, government administra-
tion, telecommunications and industry/manu-
facturing. Nonetheless, the growing complexity
of applications and solutions is driving demand
for support in other vertical market segments,
and among small and medium-sized companies.

Local firms have confirmed their growing
presence as systems integrators, value-added re-
sellers, support providers, software developers
and training centres, winning major bids and
contracts for hardware and software support and
training.

1.6.3. IT Trends by Country
Czech Republic

The strong growth seen in the Czech in-
formation technology market in the 1989-1996
period came to an abrupt end during the first
part of 1997 as the Crown’s devaluation, a high
current account deficit for the first quarter of
the year and a slowdown in economic growth
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undermined IT expenditures. Spending was
lower in almost all key sectors, with the
sharpest cuts being made in public administra-
tion, as the Czech government curtailed expen-
ditures. This situation was further exacerbated
by the July floods which required supplemen-
tary spending outlays. Moreover, instability in
the banking sector, combined with the Ministry
of Finance’s plans to accelerate the privatisation
of several large banks, reduced IT expenditures
among finance organisations. Finally, spending
was significantly lower among price conscious
small businesses, small office and home users.

The combined value of sales of all computer
hardware, peripherals, networking, software and
services for this country market reached an
estimated ECU 1.2 billion in 1997. While much
of this figure was derived from hardware sales,
software and services have become increasingly
more important to the IT market’s overall de-
velopment, accounting for around 43 percent
of all local IT expenditures in the 1996-1997
period.

The slowdown in the Czech market has
been most evident in the personal computer
sector. In 1997, PC sales grew by less than 4 per-
cent to around 247,000 units for an estimated
value of ECU 317 million in revenue. Other seg-
ments displaying little or even negative growth
Jast year included the markets for servers, peri-
pherals, workstations and hardware add-ons.
Sectors which continued to see some growth in-
cluded IT services and packaged software. Even
here, however, the high growth rates reported
for previous years were scaled back.

The question now arises as to whether the
market’s slowdown reflects serious macro-
economic problems, and hence will not return
to a path of growth until structural problems in
the Czech economy are solved, or whether the
current stagnation is only a temporary develop-

ment. Several factors point to a continuation of
the slowdown into 1998. Major inhibitors to
market development include:

- Political instability with calls
for an early parliamentary election;

- Instability in the debt ridden Czech
banking sector;

- A large budget deficit was reported
for most of 1997;

- The introduction of an austerity package
by the former Klaus government;

- A slowdown in growth in GDP;
- Growing trade and current-account deficits;
- Devaluation of the Crown.

Nonetheless, the Czech Republic remains one
of the most advanced IT markets in the region,
based on an examination of IT ratios, which are
now beginning to reflect spending patterns in
Western European markets. Unlike Poland, Ro-
mania, Russia and several smaller states in the
region, in which 40 percent or more of annual
IT expenditures are devoted to personal compu-
ter and related hardware, the ratio for the Czech
Republic has now fallen below 35 percent, as
IT spending is being shifted to implementation
services, networking hardware/software, appli-
cation solutions development and support.

The Czech market also stands out for sev-
eral other reasons including:

- The country has the highest ratio of IT
hardware spending to GDP in the region
(1.7% in 1996). While overall spending is
still considerably lower than in Western
Europe, it exceeds expenditures in all other
East/East Central European countries.

- IT spending levels as a percentage of GDP
in the Czech Republic are comparable to
those of most Western European countries.

- The country’s IT services market is the
largest in the region in terms of value.
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- Demand in the home market segment is
growing despite deterioration of the coun-
try’s economy.

- Increasing interest on Internet usage, with
both the number of providers and users
growing, and most local IT companies re-
vising product strategies to move into this
segment.

Overall, the information technology market
in the Czech Republic is expected to increase in
value by an annual growth rate bordering on
10.6 percent in the 1997-1999 period. The value
of the market will exceed ECU 1.5 billion
through the end of the forecast period. While
most spending will remain focused on hard-
ware, software and services will comprise an
increasingly larger share of annual IT expen-
ditures. Particularly strong areas of growth aside
from personal computers include networking
hardware/software, LAN servers, networking
services (implementation/management), soft-
ware application development, professional
services and customer support services.

Slovakia

Despite growing political instability, Slovakia
has one of the best performing economies in
East/East Central Europe. Despite a slowdown
in 1997, the country’s GDP continued to grow,
exports were relatively strong, and inflation
remained low. Moreover, the Slovak Crown has
been one of the most stable currencies in East/
East Central Europe.

Slovakia stands out among the smaller coun-
tries of East Central Europe for the relative size
of its information technology hardware market.
In 1997, the total value of all IT expenditures

reached an estimated ECU 344 million, consist-
ing largely of sales of personal computers and
related technologies. Current IT vendor activity
is focused on meeting the requirements of
infrastructure development in banking/financial
services and government administration sectors
as well as large, state run companies. The coun-
try’s evolving private sector has more recently
become an important recipient of IT.

In 1997, the personal computer market in
Slovakia comprised around 75,000 units for an
estimated value of ECU 110 million. Most lead-
ing international name brand vendors have now
taken up operations in this market, many of
which have established a local subsidiary or
representative office in the wake of larger
contracts and European Union (EU) funded
projects. Name brand vendors are controlling an
ever increasing share of the PC market, with 52
percent of shipments in 1996.

The resurgence of Slovakia’s manufacturing
industry combined with the restructuring of
government administration and banking/finan-
cial service sectors have driven the demand for
computer systems, servers, IT services and
packaged software. While sales of high per-
formance mainframes are limited in such a
small market, shipments of servers, particularly
Unix and LAN systems, have risen substantially
in the 1994-1997 period. Total server shipments
exceeded 2,300 units for a value of ECU 47
million.

The Slovakian IT market is cyclical with
most equipment procurement concentrated in
the fourth quarter of every fiscal year. This
dynamic reflects a number of factors, the most
important of which is the government’s annual
budgetary process.




Part One - EITO 98

The ICT Market in Europe

Slovakia’s information technology is pro-
jected to expand at an average rate of 15.2 per-
cent in the 1997-1999 period. Despite a surge in
the demand for services, vendor activity will be
confined to the low end of the market, in parti-
cular for personal computers, peripherals, hard-
ware add-ons and packaged software.

Hungary

Hungary is now rebounding after several
years of economic and political stagnation. The
country has moved ahead with a combination of
rising output and subsiding inflation. GDP is
forecast to grow by a further 4 percent this year,
on the basis of positive industrial growth, rising
exports to its main European trading partners
(e.g. Germany, Austria) and higher revenue
flows from the privatisation of key large com-
panies. A number of important offerings were
made last year, including the oil and gas com-
pany (MOL), the national airline (Malev), the
vehicle manufacturer (Raba) and at least two
banks.

Hungary also remained the regional leading
regional recipient of foreign direct investment
through the first part of 1997, with approxi-
mately ECU 11.8 billion coming into the country
during the last six years. The figure reportedly
totaled ECU 1.5 billion in 1996, which was
down from ECU 3.5 billion in 1995.

Economic developments have had a positive
impact on the country’s information technology
market. Spending on IT continued to recover
in 1997, expanding to ECU 759 million after
undergoing a decline several years previously,
due to the impact of measures incorporated in
the Bokros austerity package (first launched in
1994).

As one of the more developed markets of
East/East Central Europe, spending on informa-

tion technology in Hungary is now less focused
on hardware. In 1997, expenditures on hardware
comprised only 54 percent share of the total
market, while spending on software, profes-
sional services and support services rose to 46
percent. Much of the growth in hardware has
been confined to sales of personal computers,
PC LAN servers and LAN internetworking
equipment, as demand for systems (high per-
formance mainframes, Unix servers and SMP
servers) has stagnated with a decline in orders
from key vertical markets such as government
administration and banking/financial services.
The PC has become the predominant server
platform in this country market.

Software and services has become an im-
portant factor in the country’s information tech-
nology market over the last three years. These
two categories currently illustrate the highest
level of annual growth, with combined revenue
reaching an estimated ECU 351 million for
1997. Professional services and systems integra-
tion, in particular, have seen a flurry of activity,
with most major international vendors taking up
operations in this market. Moreover, several
large outsourcing contracts have been awarded
over the last year. Hungary also retains a notable
local software industry focused on exports.

Hungary’s IT market is expected to grow at
an annual rate of 10.3 percent in terms of value
between 1997 and 1999. Most vendor activity
will be confined to the low end of the market,
in particular to personal computers, PC servers,
software, peripherals, data communications
hardware and office equipment items. Market
growth through 1998 will stem largely from four
vertical markets: the evolving small and me-
dium-sized private company sector, banking/
financial services, manufacturing and govern-
ment administration. Moreover, the energy and
telecommunications segments are becoming in-
creasingly more important for higher-end equip-
ment sales.
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Poland

Poland appears to have made the successful
transition to a parliamentary democracy and
market economy. The new coalition government
led by the Solidarity group remains committed
to the broad economic reform objectives set out
under the “Balcerowicz Programme” from the
early 1990s. Poland now boasts a steadily falling
inflation, climbing bank reserves, annual eco-
nomic growth bordering on 5 percent and one
of the highest gross domestic products in
Europe. The government has also improved
relations with both the European Union and
NATO, having defined membership timetables
and goals, while moving forward with the long
delayed mass privatisation programme.

Moreover, after several years of delay,
Poland is now seeing notable investment in
key sectors such as banking/financial services,
government administration and manufacturing.
Total cumulative foreign direct investment ex-
ceeded ECU 9.4 billion in 1996, reflecting a
ECU 4 billion rise on the previous year’s closing
figure. Poland is poised to take the lead in the
East European investment race, as the country
moves into the privatisation of strategic sectors
such as energy and telecommunications. More-
over, a number of international companies have
outlined investment projects in the country’s
manufacturing sector. It is estimated that Po-
land will have received up to ECU 18.6 billion
in direct foreign investment by the year 2000.

Positive economic developments have also
carried over into IT spending. Poland now
represents the largest IT market in the East/
East Central European region after Russia.
Overall expenditures on information technology
reached an estimated ECU 1.44 billion in this
country in 1997, which marked a 15.1 percent
increase over the previous year’s figure of ECU
1.25 million. Despite the size of its population

and GDP, this country market is largely oriented
to personal computers and related hardware,
which accounted for an average of 43 percent of
total IT market value in the 1996-97 period.
Aside from basic PC units, the remainder of
the market is largely concentrated on PC-related
technologies such as peripherals, PC add-ons,
office equipment and LAN hardware. None-
theless, shipments in the country’s systems and
server market has also shown high growth, on
the basis of increased demand in several vertical
market sectors such as banking/financial serv-
ices, government administration and manu-
facturing. Similarly, the IT services market ex-
panded by more than 40 percent on average in
the 1995-1997 period.

Growth in the Polish IT market is being
driven by several factors aside from general in-
vestment and economic growth including a
surge in the demand for LAN inter-networking
technology consistent with the proliferation of
networking, ongoing strong sales of personal
computers and related technologies, an evolving
Internet market, increased requirements for IT
professional and support services and the imple-
mentation of standard packaged application
solutions. As the IT hardware market consists
largely of PCs and related technologies, most
software and services vendor activity is focused
on sales and support of packaged software, cus-
tomised applications development, networking
and hardware/software support services.

Polish companies continue to play an im-
portant role in the software market in terms of
distribution, education/training and customised
application development. A number have also
become important players in the country’s evolv-
ing IT services market. Many smaller value-
added resellers have ensured themselves a niche
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with the creation of software for a specific ver-
tical market, platform or application. Others are
focused on providing applications and support
for the country’s evolving Unix systems and
integrated application software markets. Local
Unix expertise can be found in a few large soft-
ware houses and a number of smaller software
organisations, the majority of which provide
application development support for PCs and
workstations, in particular for sectors such as
banking. The ongoing consolidation in the
Polish PC market has also led a number of local
companies to become involved in the emerging
market for IT training and educational services.

In the 1993-1997 period, the Polish govern-
ment has become a major purchaser of informa-
tion technology, including hardware, software
telecommunications and professional services.
It has also taken an active role in both the
computerisation of the public sector, with the
establishment of several organisations to over-
see IT procurement. Moreover, its monetary
and fiscal policies and regulations have had sub-
stantial impact on the evolution of the country’s
information technology market. Unique for the
Eastern European region, Poland has seen the
emergence of several official organisations
which are now closely involved in the compu-
terisation of the public sector. Most important is
the Office for Information Technology at the
Bureau for the Council of Ministers (BIURM),
the government’s steering committee for IT
development created in 1991, which is seeking
to formulate IT directions and strategies for
public administration, in compliance with the
standardisation requirements of the European
Union, and to supervise the development and
application of IT in government ministries, cen-
tral administration and local authorities. In May

1994, the Polish Prime Minister created an addi-
tional body for IT called the Government Pleni-
potentiary Office for Informatics (Rads ds. Tele-
informatyki). The office serves to oversee the
activities of the BIURM, as well as general
investment and strategy development for the
public sector.

Poland’s information technology hardware
market will continue to develop rapidly in the
years ahead, with a projected average growth
rate of nearly 11.5 percent between 1997 and
1999 in terms of value. Most shipment activity
will take place at the low end of the market,
particularly for servers (Unix-based machines,
network servers, and client/server technology),
personal computers, data communications hard-
ware and other office equipment items.

Russian Federation

Despite ongoing economic and political in-
stability, overall IT expenditures in Russia grew
to nearly ECU 3 billion in 1997, marking a 20.1
percent increase over the previous year. Growth
was driven by increasing demand for software
and increasing investment in the finance sector,
while the Russian government still had severe
monetary difficulties which undermined spend-
ing on information technology projects. Similar
to other countries of the region, the Russian
market is overwhelmingly oriented to personal
computers and related technologies. These
categories accounted for close to 55 percent of
all outlays for IT last year. Despite weakening
home PC demand, PC corporate sales remained
healthy, thanks to rapidly falling prices for fifth
generation processors, and purchase shift to
higher-range Pentium class processors.
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Growth drivers in the Russian market in-
clude:

- The efforts by a number of large Russian
corporate users to roll out major IT invest-
ment programmes in the 1997-1998 period,
now that the political problems of 1996 are
past. These include the Russian Taxation
Inspectorate, the Russian Taxation Police,
the Savings Bank of Russia, the Central
Bank of Russia, the United Energy System
of Russia, Yukos, LukOil, Gazprom, the
Ministry of Railways, the State Pension
Fund, Rostelecom and the State Committee
on Land Registration;

- The progress in the ongoing privatisation of
most of the large state-owned companies.
Once these organisations are in private
hands, long term investment can begin to
take place. The sale of the State Telecom-
munications Holding Company Svyazinvest
especially should pave the way for major
infrastructure investment in Russia’s city
and inter-city telephone network;

- The Russian banking sector recovery, after
undergoing a period of difficulty and con-
solidation in 1996;

- Monetary reform, scheduled for early 1998,
expected to re-value the Russian Rouble by
a factor of 1,000. This reform is likely to
generate demand for IT consulting services
as end-user organisations wrestle with the
software issues this reform creates;

- Russian legislative sanctions on intellectual
property rights infringement have become
significantly harsher to fight software piracy.

While personal computer technology pre-
dominates in Russia, this country market has
also more recently seen a notable increase in
the demand for computer systems and servers.
Similarly, expenditures on packaged software
and IT services have risen sharply as funding
has been released for the large project business.
Overall spending on servers reached ECU 278
million in 1997, which represented a 36.4 per-
cent increase over the previous year.

The software and services market in Russia
is largely a local one for reasons of price and
local attitudes. Estimated activity in these
sectors produced ECU 499 million in revenues
in 1997. In terms of future developments, the
large number of local software specialists will
facilitate strong demand for application devel-
opment tools, particularly for relational data-
base management systems. Other sectors which
can be expected to see strong growth through
1999 include ERP software, integrated Unix
applications, networking services, professional
and support services.

The Russian IT market is projected to in-
crease by a compound annual growth rate of
14.9 percent between 1997 and 1999. In the
short term, the most important sectors of
IT market growth are represented by financial
services, government administration (statistics,
tax/customs, revenue collection and central
bank operations), basic infrastructure (energy
and transportation), social security systems, and
manufacturing. Private firms also represent a
major recipient of low-end products, such as
PCs, printers and office equipment. Russia’s
evolving banking industry is clearly the most
lucrative sector in the short term, despite a range
of problems. With significant hard currency
profits, banks are the only organisations which
are procuring more expensive, sophisticated
hardware and software solutions.
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East vs. West: Overview
of Computer Hardware
Spending in Eastern
Europe by Country
1997-1999. Million ECU

Table 12

East vs. West:

Ratio of IT Spending
to GDP. 1996
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Country

1997 1999« CAGR 1997-99

%

Czech Republic 559 650 7.8
Hungary 316 376 9.1
Poland 762005939 11.0
Russia 1.983. 72,613 17.6
Slovakia 196° +.202 15.4
Western Europe k 64,258 73,490 6.9
Germany 16,553 18,561 5.9
France 9,398 10,954 8.0
Italy 5,048 5,669 6.0
United Kingdom 12,303 14,505 8.9
Spain 2,861 3,396 8.6
Country %
Czech Republic 2:99
Hungary 1.89
Poland 1.19
Russia 0.79
Slovakia 1.91
Western Europe 2.26
Germany 2.10
France 2.41
Italy 1.44
United Kingdom 3.24
Spain 1.34

The Russian market embodies one of the
largest single opportunities for IT market devel-
opment in the world today. Indeed, the sheer
size of this combined market and the dearth of
computing technology will drive substantial
market growth through the year 2000.

Other East/East Central European
Countries

Opverall spending on information technology
in other countries throughout the East/East
Central Europe region, such as Bulgaria, the
Central Asian states, Croatia, Romania, Serbia,
Slovenia, Albania, Macedonia, Central Asia and
Ukraine comprised a combined total of only
ECU 858 billion in 1997. Spending in most of
the smaller states of the region is well below
ECU 200 million annually.

Despite the limited level of current invest-
ment in IT, several of these country markets
hold significant potential, in particular the
Ukraine with its 52 million people. Similarly,
investment in infrastructure projects is up in
Croatia in the aftermath of the Yugoslav civil
war. A distinction must be made among coun-
tries in terms of the type and levels of spending.
Both Slovenia and Croatia represent more de-
veloped markets where IT infrastructures and
spending levels approximate those of West
European countries. Confronted with a host of
serious economic problems, Bulgaria, Romania
and the Ukraine field IT markets with annual
spending in a range below ECU 120 million and
largely oriented to personal computers, with
only limited spending devoted to higher end
systems, networking, software and IT services.
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2. The Impact of the Internet

2.1. Internet Usage in Europe

The number of European Internet users is
growing rapidly. In 1997 there were almost 24
million Internet users in Western Europe, who
will almost triple to some 67 million by 2001.
The almost 1 million users in Eastern Europe
in 1997 are expected to become more than 5
million by 2001.

However, as a whole, Western Europe lagged
both the US and Asia/Pacific in Internet atti-
tudes and activity levels during 1997, for the
following reasons:

- The lack of a strong, integrated, and deregu-
lated telecommunications infrastructure;

- The lack of strong regional Internet policies
and strategies;

- Big differences between countries as regards
Internet usage and perception;

- Requirement of English language to read
most of available Internet content;

- US-oriented contents;
- Low Internet access speed.

Some European countries enjoy high sophi-
stication, and very aggressive Internet usage.
Nordic countries and the UK were among the
early adopters of the Internet, and are very
close to the US for growth and penetration of
Web servers, and Internet user demographics.
They are very strong in all kinds of Internet use
and show a high penetration of Internet users
compared to the sizes of their countries. In
Germany, France, Benelux, Austria, Italy, and
Switzerland, the Internet started to take off in
1996. Germany was the largest market for the
Internet in 1997, followed by the UK, Sweden
and France. In Spain, Portugal, and Greece, the
Internet is still in its infancy, even if a great
interest is emerging, indicating a strong growth
potential for the near future.

- Country : - 1996
Czech Republic 139
Huhgary 83
Poland 38
Russia 19
Slovakia 65
Slovenia 123
Bulgaria 12
Romania 7
Ukraine 3!
Western Europe 421
Germany 486
France 499
Italy 249
United Kingdom 490
Spain 157
Cotegory 1995 1996 1997 1998 1999
Multiuser Systems® 545 - 591 - 661 - 789 952
Workstations 59 55 62 70 71
Personal

Computers and 1,694 2,203 2,561 2,890 3,297
Add-ons : ;

Printers 427 434 482 517 573
Total 2,725 3283 3,766 4,266 4,899

Table 13

East vs. West:

per Capita IT Spending
by Country 1996. ECU

Table 14

Eastern Europe:
Computer Hardware
Value Category
Comparison. 1995-1999.
Million ECU



Figure 12

East vs. West:

Number of Business PCs
Installed per 100 White
Collar Workers, 1996

Table 15
Estimated Internet and

Online Users in Europe,
1995-2001
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France l 56
Germany l ‘44
Ttaly | |44 ?
Spain 148
United Kingdom | |55
Western Europe ‘ ]52
Czech Republic } JBO
Hungary ! ‘38
Poland | |23
Russia D 8
1995 1996 1997 1998 1999 2000 2001
Business Users 6,466 9,226 12,530 13,247 13,904 15,161 16,279
Home Users 5,860 8,663 11,398 18,231 27,007 37,820 50,394
Western Europe! 12,326 17,889 23,928 31,478 40911 52,981 66,673

! Incl. Turkey

Skills, habits, language and culture have
greatly affected the population’s desire and/or
ability to participate in the Internet community.
Clearly education and literacy levels have also
played an important part. The importance of
languages for the Internet in Europe is proven
by the development of local content and its
design for local markets by both local and
US-based Internet service providers over the
past few months.

A further improvement for the European
Internet users was increased Internet access
speed with the development of faster modems,
and the wide-spread installation of ISDN con-
nections. Although the access via 14.4 kbps
modems decreased in 1997, differences in
access speed across Europe are still crucial.
While Germany has the highest amount of
access via ISDN in Europe, Greece has still the
highest number of 14.4 kbps modems.



68

European Information Technology Observatory - EITO 98

6 S —"

e R — SR, - -

Jan-93 Jul-93 Jan-94

Jul-94 Jan-95

Jul-95 Jan-96 Jul-96 Jan-97 Jul-97

2.1.1. User Segments
Home users

From 1998 onwards, home users are set to
become the prevalent segment in Internet ac-
cess. Online subscription and Internet access
have increased steadily among home users in
1997. This pace is expected to continue with the
lowering cost of Internet devices and services.
For more details on Internet usage patterns
and potential in the home, see Part Two, ICT

Jfor European Homes: Devices, Services and Appli-

cations” in this volume.
Businesses

Overall, more than 60% of medium/large
companies in Europe provide their staff with
access to the Internet from their corporate wide
area networks, with higher peaks in the UK and
Nordic regions.

As a business tool, the Internet has largely
been limited to e-mail and Web surfing. How-
ever, as larger carriers are starting to develop
more robust networks in Europe to support
Internet traffic, network performance is improv-
ing up to the standard expected by corporations
operating national and global enterprise net-
works.

2.1.2. Applications
Electronic commerce

Electronic commerce offers enormous
opportunities for consumers and for businesses
in Europe in terms of job creation, welfare
enhancement, cohesion, integration and compe-
titiveness.

Figure 13

Worldwide Growth in
the Use of the Internet:
Number of Internet
Hosts (Millions),
1993-1997
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By the year 2000 the value of the global elec-
tronic commerce market is estimated to reach
200 billion ECU. With the creation of a strong
base of European “appeal” content, the Internet
is emerging as a new distribution channel for all
kinds of products and services also in Europe.
Products purchased are similar throughout
Europe. Software is by far the most wanted
product, followed by books. All kinds of elec-
tronic products are also very popular. A strong
interest has also been shown in subscriptions
to online magazines on the Internet. On the
other hand, such products as food, clothes, cars,
real estate are not so common in electronic
commerce transactions.

Among services, retail banking is leading the
way in adopting Internet commerce solutions.
Management services and health care are also
expected to lead the way in offering services via
the Internet.

Although the branch still holds the majority
of all retail banking transactions, the delivery of
retail banking through the Internet will become
more popular with increasing use of computers,
and the advent of digital TV. Internet banking is
cheaper than traditional methods and the global
computer network is lowering national barriers
as well as promoting new markets, in areas
ranging from electronic payments to online
share trading. Online developments follow the
more established computer banking packages
available from most of the big banks and build-
ing societies. Online trading will be in high
demand as the population ages and citizens
begin depending more on private investments
for retirement income. Customers’ concerns on
Internet security, payment methods and legal
problems are important factors driving the speed
with which banks introduce Web products.
Credit card companies and the computer indus-
try have promoted pilot projects regarding on-
line payment procedures via the Internet.

Internet telephony

The introduction of features that combine
Internet telephony with multimedia functions
have helped the enhancement of electronic
commerce, collaborative computing, and real-
time online product support services. Internet
telephony could become the enabling function
that drives interactivity among customers, com-
merce, and public sectors across these networks.

Multimedia telephony applications (MTA)
development is favoured by the following
drivers:

- Opportunities to offer communications
within the enterprise (intranet)
and business-to-business;

- New levels of intelligence and services
at lower costs than the traditional
telecommunication carrier pricing curves;

- Easier and cheaper telephony solution with
the introduction of cheap Internet-centric
appliances such as network computers (NC);

- Telecommunications deregulation,
new entrants, and new business models;

- Attractive niche or speciality markets such
as distance learning and medical diagnostics.

Primary requirements for general acceptance
of Internet telephony are quality of service,
interoperability, reliability, ease-of-use, security.

Internet fax services are also an opportunity.
For international transmissions, cost savings can
exceed 50% over traditional charges, depending
on the destination country, the number of sites
covered by the provider, the type of document-
handling requirements, and the extent to which
the provider passes savings on to the customer.
The major appeal for an Internet service pro-
vider would be to gain revenue through metered
subscriber use, rather than by the month, al-
though the costs associated with customer
service and support need to be considered.
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Retail Insurance Medical Financial Software Travel

Catalogue Insurance Remote Stocks Demonstrations | Real-time

shopping policies, diagnostics bookings
business/personal

Music Travel Preventive care | Banking Sales Tour guides

Entertainment Disaster recovery | Remote Loans, Software Prebooking

bookings consultation mortgages support travel data

The table above shows multimedia tele-
phony applications, industry segments and ver-
tical applications.

2.2. Regulatory Framework

Businesses involved in electronic commerce
and communications are calling for a harmon-
ised international legal framework, to reflect the
scale of the network. The key purpose of the
framework would be to reassure users through
security for transactions, international principles
governing commerce, and intellectual property.

Cryptographic technologies are largely re-
cognised as essential tools for security and trust
on open networks. Two important applications
of cryptography are digital signatures (i.e. soft-
ware keys whose key-holders are identified by
certification authorities) and encryption (a way of
coding messages so that only authorised people
with the right software keys to decode the
messages can read them).

While protecting the confidentiality of data,
cryptography nevertheless raises other problems.
Some Member States have introduced legis-
lation to restrict or control the use of these
techniques and others are planning similar
measures. Efforts to develop an encryption
standard have been slow as any product devel-
oped in Europe has to be compatible and

accepted by already established leaders. The
Secure Electronic Transaction, or SET, developed
by credit cards, is undergoing a number of tests.

Greater use of digital signatures requires
adjustments and changes in many regulatory
areas. The most important legal problems result
from different national rules and regulations (or
the lack of them). In particular they result from
the absence of:

- Common requirements for certification
authorities;

- Technical and operational requirements
to be met by certain categories of digital
signature products;

- Liability rules and legal recognition
of digital signatures.

The legal concepts behind signatures and
the requirements on form and procedures are
different in each of the Member States juris-
dictions. These different approaches and the
potential lack of mutual recognition of each
others regulatory requirements easily leads, due
to the inherent cross-border nature of digital
signatures, to a fragmentation of the internal
market for electronic commerce and online
services throughout the European Union.
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In the Communication “Ensuring Security and
Trust in Electronic Communication”, released
last autumn, the European Commission confirmed
that a common framework at Community level is
urgently needed and should be put in place at the
latest by the year 2000, in order to stimulate elec-
tronic commerce and the competitiveness of European
industry as well as to abolish obstacles to free circu-
lation and to facilitate the use of digital signatures
across national borders. According to the Commis-
sion, a number of Member States (i.e., Germany and
Italy) have already introduced legislation on digital
signatures, which are used to provide security and
trust on open networks such as the Internet. The in-
troduction of diverging rules by the different Member
States would, however, hinder the free circulation of
goods and services in the internal market and would
prevent electronic commerce from fully developing in
the European Union. In particular, the Commission
called for common rules on the establishment of the
institutions which issue digital certificates (so-called
Certification Authorities), mutual recognition of
certificates issued in other Member States, rules for
legal recognition of digital signatures as well as
common technical requirements for digital signature
products, if national provisions (e.g., for key genera-
tion or storage) are not mutually recognised and
hinder the functioning of the Internal Market.

The Commission declared that rules which limit
or prohibit the use of encryption will also hinder the
development of electronic commerce in Europe, while
any divergence between national regulatory schemes
on encryption might result in obstacles to the finc-
tioning of the Internal Market. It therefore proposed
to adapt the Dual-Use Regulation in order to pro-
gressively dismantle the intra-Community controls on
commercial encryption products.

Separated by great distances, electronic
shoppers will also need the reassurance of
brands. A reputation for honest dealing will
become even more valuable. Where companies
lack it, intermediaries will build consumer trust.
For instance, credit card companies already
often cut off merchants who incur a lot of com-
plaints from customers. In future, they may be
the main arbitrators in cross-border disputes
between buyers and sellers. Good self-regula-
tion will become a competitive asset. Just as
online share buyers can already decide which
exchange’s rules to trust, so in future people
buying holidays online may compare the
guarantees offered by different industry bodies.
Governments, too, may compete to be trusted
and efficient regulators.

The Internet is also creating new legal ques-
tions, such as which country’s laws are applied
to cross-border transactions and whether a com-
pany was responsible for other World Wide Web
sites that are linked to its own.

2.3. Impact on the IT Market
2.3.1. Hardware
Internet servers

The driver of Internet adoption in busines-
ses is the perspective of moving administrative
work from inside to outside the organisation, as
well as the dramatically reduced cost for reach-
ing customers, suppliers and business partners.
The technology enabler for the evolution to-
wards more Internet/Intranet-based solutions
will be the provision of:

- High-performance networks and standards;

- Higher availability and security requirements
on server platforms;

- Appropriate server functionality for different
application types.
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The point about the Internet is that, by be-
coming a major channel for mission-critical sys-
tems, it increases, and concentrates computing
effort on the server platform. Server platforms
need to provide ease of use and state-of-the-art
electronic commerce capabilities within the
platform. The business-to-business computing
model will be changing from a “server sur-
rounded by data” model to “a data surrounded
by servers model”, generating increasing de-
mand for servers. More layers of architecture
are required to enable a more complex web of
transactions, with dedicated servers targeting
different types of workloads.

Enterprise-wide Intranet projects pull demand
for large quantities of departmental servers, ty-
pically running Windows NT, Netware or OS/2.
The Internet server market also offers some
opportunities for medium to high-end RISC/
Unix systems. Towards the year 2000, shipments
of Internet server hardware are expected to
grow at CAGR 28%, while Intranet server hard-
ware shipments will grow at CAGR 11%.

Server growth is forecast to maintain a strong
pace in the longer term. As the Internet takes
hold toward 2000, and more business processes
become virtual, IT investment will increase,
shifting from decision support and collaborative
server towards business processing. This trend
will profoundly affect the requirements and
topology of servers. Industries that can virtualise
their operations (such as banks, insurance
companies, government services, some services
companies) will see in particular strong server
growth.

Enterprise NCs

Network Computers (NCs) emerge as desk-
top (or portable) devices stripped down to the
bare essentials, downloading operating system,
applications, and data entirely from a network.

Operating as a peripheral that can be attached
to the Internet and to corporate servers, and can
access all types of information, the NC has neu-
tral architecture, no hard disk, no local storage.
Applications and files are held on the server
rather than on the desktop. Major advantages
of the NC are purchase and maintenance cost
savings and lower costs for simplified network
administration, security issues and reliability.

The Network Computer concept makes the
fully configured personal computer no longer
needed on every desk, but just for well defined
tasks. The PC best suits the knowledge worker
who needs local storage of secure data, access
to a large suite of applications and decision
support tools, and windowing capabilities be-
tween them. The NC client is geared toward
transactional workers who run a limited number
of applications, do not require windowing be-
tween applications, and do not require large
local storage. This option presumes users are
fully supported by multiple servers and do not
require local security features.

The business community is forecast to
gather the first wave of NC users and NetPC
users, looking to reduce desktop administration
cost. However, a massive wave of conversions of
corporate terminals into NCs is not expected.
Terminals are generally in place because they
met simple functional needs at very low cost.
For most companies, terminal replacement is
not planned unless the device is falling apart or
unless there are plans to significantly upgrade
applications. In the latter case terminal replace-
ment would be funded as part of a broader
system upgrade project. A set of supporting
software will emerge for business users, includ-
ing operating systems, browsers/selectors, pro-
ductivity tools, and business applications. The
existence of an upgradable applications base
makes the corporate market the largest target
of opportunity for NCs, but revenue volume
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at least through 2000 may be small, for the
requirement to offer functional equivalence for
terminals, at equivalent low prices.

Information appliances

The large mass of information-seeking
consumers represent the next wave of users
looking for lower-cost access to the Internet.
NC volume success will be connected to the
emergence of the networked marketplace as a
consumer-friendly environment.

Consumers will chose among different types
of relatively inexpensive Internet access devices,
such as NetTVs, Internet screen-phones, Inter-
net game consoles, Internet smart handhelds
(PDAs, high-end organisers, PC companions,
smart phones).

The home market offers the most open
opportunity for NCs, as the low cost and sim-
plicity of operation of NCs fit home require-
ments very well. The software in support of
consumers is also emerging, but is not yet
widely available. The requirements are an
operating system of some form and dial-up
browser/selector technology. A whole host of
software for commerce, services, information,
and entertainment is then possible for running
over a Web or downloading. The emergence of
the networked marketplace, at the beginning of
2000, will create that base of consumer-oriented,
network-centric applications that will allow
mass market deployment of network computers
in the home.

2.3.2. Software

Taken together the Internet/World Wide Web
and the intranet/World Wide Web represent the
best opportunity for the software market since
client/server computing and the PC/LAN revo-
lution. Among the software markets experienc-
ing significant shifts are desktop and network

operating systems, client/server applications,
software development tools, and messaging/
groupware. In all these markets, the adoption
of Web technologies is driving often radical
changes in product design, user interface, and
pricing/packaging models.

Internet server software

In 1996, HTIP servers still dominated the
market. In 1997, they became virtually free
being included in many suite software products.
The HTTP-only market is drying up as a re-
venue opportunity. This segment will evolve
into content servers that offer much more than
HTTP can provide in terms of functionality, and
manageability. Such servers may be optimised
to serve content out of a database, and may in-
clude other unique authority capabilities either
at the client or the server. Content servers could
also include functionality from other servers
types, like proxy servers (to replicate content
across multiple sites), or certificate servers (to
authenticate users’ access to content). Increas-
ing prices are set to offset the significant decline
in volume.

Revenue opportunities have emerged for
messaging and collaborative servers markets. These
segments are the most complex among the
Internet server software types. They have the
most related legacy installations of “proprietary”
systems like cc:Mail or Microsoft Exchange.

The market for proxy/cache servers is still in
its infancy. It is expected to begin to erode at
the low end as vendors add very basic filtering
and catching capabilities to their base platforms.
At the high end, particularly from a cache per-
spective, there is a significant demand for prod-
ucts that can help ease the bandwidth crunch,
especially at ISPs.
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Because most organisations are still in the
early stages of Internet and Intranet deploy-
ment, in general they are still implementing
infrastructure: setting up their Web sites
(HTTP) and associated messaging servers,
proxy servers, and so on. Meanwhile, Internet
application servers are just getting started. As
enterprises embrace Internet technologies and
embed them more thoroughly in their infra-
structures, application servers pick up steam.
While infrastructure volumes increase, revenues
are expected to decline in 2001. By then, the
infrastructure build-out will still be happening
as the market expands into new market seg-
ments and new regions, but the segment will
start to commoditise.

Unix was the operating environment of ap-
proximately 75% of all Web servers shipped in
Western Europe in 1996, followed by Windows
NT (20%), and Mac (3%). Windows NT con-
tinued to make impressive inroads as a platform
for Internet server software market in 1997, and
is expected to overtake Unix in 1999. As more
organisations set up Internet and intranet sites
they will become increasingly mainstream in
the market, fueling Windows NT growth as they
demand easy-to-use solutions based on the
Windows interfaces they already know.

Information access tools (IATs)

Internet technology offers some inherent
capabilities that are beneficial to decision sup-
port, even if they are irrelevant to transaction-
based enterprise applications. Using the Inter-
net as infrastructure has the major advantage
of providing wide-area network availability with-
out the installation or maintenance costs of a
private wide-area network.

As with most Internet-related deployments,
the objective with Internet-based enterprise
decision-support products is to provide ease of
deployment, administration, and maintenance.
Internet-based information-access applications
are deployed:

- Internally within enterprises (i.e., on the
Intranet);

- Among enterprises (i.e., in that portion of
Internet commerce that precedes or follows
an actual transaction);

- In various forms of marketing enabled
by Internet technology-based enterprise
decision-support products.

Browsers can provide easy-to-maintain client
software, as long as the users can live within the
restrictions of thin-client design. Such client-
side software can be deployed with minimal
training.

Between 1997 and 1999, incorporation of
more aspects of Internet technology will enable:

- Choice of fat or thin clients;

- Publish-and-subscribe capabilities, with or
without interactivity and advanced charting.

There are high-level information-access cap-
abilities users cannot yet get via Internet-based
tools. For example, sophisticated analysis is
generally not available. Such features may be
developed as an applet by the user or by IAT
provider partners, but they will still not be
seamlessly integrated until these features are
added by the IAT supplier. Ideally, Internet-
based IAT tools should not be looked at as a
new method for supporting the old way of
doing business. Only new applications will
change market dynamics, and thereby possibly
change the market growth rate, the mix of lead-
ing suppliers, or both. No enterprise decision-
support supplier has clearly identified such
applications to date.
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Management solutions

The influence of Web technologies also ex-
tends to network and system management solu-
tions that help users to control more effectively
new technologies such as browsers, Web servers,
Internet firewalls and Java applications.

Concurrently, developers of network and
systems administration tools are evaluating Web
technologies as the potential foundation for
new generations of management products. The
factors that make Web technologies interesting
include:

- An OS and management platform-
independent development environment
that reduces programming costs and
time to market;

- An object- and component-based archi-
tecture that offers greater levels of inter-
operability as well as packaging flexibility;

- A low-cost, widely understood user interface
for local or remote network and system
configuration.

The most significant effects are expected in
the following areas:

- Network device configuration;

- Standalone and remote PC configuration
and diagnostics;

- Network and systems reporting.

The use of Web technologies in other man-
agement products such as high-end network
device management, software distribution, and
management platforms will roll out over a
longer period.

Application components

The trend for applications will be first to
Internet-enable their present functions, and
then to provide increased functionality through
new capabilities by virtue of the Internet. New
capabilities provision is coupled with the trend
toward unbundling application services (such as
transaction, data, message, directory and ob-

ject), to package them in selected bundles to
target specific workloads. On the contrary in the
early nineties client/server application environ-
ment, presentation services were tied to the
client platform, while data management and all
other services were tied to the server.

This trend towards application services un-
bundling, coupled with better Internet-enabled
software channels, will accelerate the develop-
ment of a component application industry.
Components will thrive to the extent that users
can mix and match components from a variety
of tools, applications, system and network
management, and middleware vendors. Compo-
nent assembly environments, tools to facilitate
messaging among components, and other com-
ponent enabling tools are forthcoming, helping
users to minimise platform, topologies and
application changes through the maximisation
of component re-use and component packaging.

2.4. Internet and the
Telecommunications Market

The Internet and traditional telecommuni-
cation operators business environment differ in
three principal areas: technology, pricing, and
ownership:

- The Internet is using router-based technol-
ogy, to compete with telecommunication
operators in providing voice telephony.

- The pricing structure of the Internet is putt-
ing pressure on the traditional charging
methods established by the telecommunica-
tion operators. While the Internet is largely
built around flat-rate charges, the public
switched telephone network (PSTN) employs
usage-based tariffs dependent on distance,
duration, and volume.

- While most telecommunication operators
are still representative of national interests,
the Internet transcends national boundaries.
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Since the Internet runs across the telephone
network, countries with poor telecommunica-
tions facilities or low level of telephone pene-
tration may have low levels of Internet use.
However, a country’s poor past performance in
network development may actually prove an ad-
vantage in the long term. Because the Internet
services rely heavily on network digitisation,
countries starting to build their networks will
have the advantage of deploying new, digital
equipment.

Strong growth in demand for Internet
connections is likely to be a major driver of
demand for new telephone lines. This trend is
already visible in countries such as Sweden, the
US, and Finland. Some forward-looking tele-
communications operators are now beginning to
embrace the Internet, viewing it as a third net-
work which will complement the existing fixed
and mobile networks.

Internet service providers

Internet World Wide Web users in all Euro-
pean countries are mostly accessing the Internet
via an ISP (Internet Service Provider) or IAP
(Internet Access Provider).

The Internet access market is very frag-
mented, and local ISPs are the most successful.
They number over 3,000: these range from very
small regional ISPs to large operators offering
Internet access for both individuals and busi-
nesses across Europe and beyond.

However, in Germany more than 40% of
Internet users access the Internet via an online
service. Online services are also widespread
in the UK, and in France. Germany’s online
service T-Online offers its 1.9 million clients
Internet access and an e-mail address. Telecom-

munications operator-related service providers
are more widespread in Nordic regions. In the
UK only 7% of Internet users apply to telecom-
munications operators. 83% in Greece, nearly
80% in the Netherlands, and 69% in Denmark
access the Internet via an ISP.

ISPs offer a variety of services, including
storage of the computer program constituting
the company’s home page, and the provision of
information on visits to a client’s page. They
can also help companies obtain a domain name.

Considerable differences in network topo-
logy and spending on data communication
equipment exist between ISPs that are focusing
on home users and those targeting business
users. Home-user-oriented ISPs, on average,
spend more on remote access server (RAS)
equipment; the main part of business-oriented
ISPs’ budget is spent on routers. In 1997, some
60% of European ISPs were home-user-oriented,
and 40% were business-oriented.

Every single ISP, small or large, is expecting
huge growth for 1998. Overall, the number of
home subscribers is expected to show the
largest growth. The investments in backbone
infrastructure and access equipment are keeping
pace with this growth in subscribers.

Local ISPs are sustaining a great variety of
initiatives to consolidate their role. Some Inter-
net service providers have launched their own
Internet for Schools funding programme.

Internet access revenues are forecast to
reach close to ECU 2.4 billion by the year 2000,
from an estimated ECU 390 million at the end
of 1996. This market, which includes individual
access, value-added and wholesale services, will
be driven by increased corporate spending on
access and value-added services such as Web
hosting and security.
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Downstream Upstream Data Range Platform
Data Range
Dial-up modems | Up to 56 Kbps Up to 56 Kbps Normal phone lines
(narrowband)
ISDN - BRI 56 Kbps to 56 Kbps to 128 Kbps Telecommunication-furnished
128 Kbps equipment
ADSL 1.5 Mbps to 16 Kbps to 500 Kbps Normal phone lines; in test phase
(broadband) 9 Mbps
Cable modems 500 Kbps to 99.6 Kbps to 1 Mbps; Cable TV networks;
(broadband) 30 Mbps also planning to use 28.8 Kbps | commercial deployment started
(telecommunication return)
Satellite 400 Kbps Modem required Wireless path
Bandwidth Internet access speed

Multimedia applications such as real-time
voice and video transmissions are straining the
current resources. Efforts are under way by a
variety of manufacturers to improve this situa-
tion, including expanding the Internet back-
bone. Further improvements in the quality of
Internet telephony and enhanced multimedia
capabilities require higher bandwidths than are
commonly available today. The shift from
narrow-band modems to ADSL or cable will be
gradual. The table above identifies bandwidth
ranges and availability.

One of the primary requirements for general
acceptance of packet network usage is the abil-
ity to schedule or plan for specific session band-
width through the resource reservation protocol
(RSVP). This protocol allows bandwidth reserva-
tion in advance of a particular session. This in-
cludes multipoint sessions in which individuals
connected on the Internet can interact with one
another and collaborate on activities. Other key
features of RSVP are scalability and adaptation
to changing network conditions.

In Europe, Internet users are mostly con-
nected via a 28.8 Kbps modem. Demand for
ISDN connections is quickly increasing, while
access via 14.4 modem decreases. In Germany
45% of users access the Internet via ISDN (64
Kbps), while 26% in the UK, Switzerland and
Norway had an Internet access speed of more
than 64 Kbps.

So far, ISDN has had the biggest impact in
Europe. The main driver behind this success is
the fact that major national telecommunications
operators decided early on to migrate their
analogue telephone networks to digital ISDN
networks. Furthermore, the European telecom-
munications operators and ISDN equipment
vendors have been eager to achieve standardisa-
tion of ISDN features across Europe (EURO-
ISDN) instead of sticking to proprietary services
used nationally.

Germany has by far the largest number of
ISDN BRI and ISDN PRI lines installed be-
cause Deutsche Telekom has been aggressive
with ISDN pricing and promotion. After Ger-
many, France has the second-largest installed
base of ISDN lines, followed by the United
Kingdom.

77



78

European Information Technology Observatory - EITO 98

The following table illustrates Western
European ISDN market growth by product
segment.

Product Segment 1996-2000
L . CAGR (o)
ISDN connections 27
ISDN router shipments i 45
ISDN BRI client-to-LAN B channels 51
RAS (Remote Access Server)
concentrator B channels : 64

The pattern of growth can be characterised
as steady for ISDN connections, ISDN client-to-
LAN RAS (Remote Access Server) B channels,
and ISDN router markets. The market for RAS
concentrator B channels is growing exponentially.

ADSL (Asymmetric Digital Subscriber Line)
has been introduced to deliver interactive TV
(ITV) and video-on-demand (VOD) to the
home, but is becoming an increasingly interest-
ing alternative to provide fast Internet access.

Wireless access to the Internet

As an increasing number of companies
provide Internet access through their local area
networks and corporate data systems, mobile
employees would be able to access specific cor-
porate applications through the Net. All that is
required is local wireless access to the Internet.
Mobile access does not necessarily mean wire-
less, as acceptable landline phone connections
are now available in many locations such as air-
ports and hotels.

Four criteria describe the ideal wireless
communications network for Internet access:
- Low cost per kilobyte of data;
- High data throughput;
- Nationwide coverage;
- Low network latency.

No one network provides all the features
required for ideal wireless Internet access.
Circuit-switched access is possible, but errors
can occur; although roaming theoretically allows
access from anywhere in the cellular coverage
area, the cost is prohibitive for most. Two-way
paging can address the cost issue somewhat, but
does not support interactive sessions because of
the high latency, and coverage is also limited to
date.

3. Improving European ICT Growth

Growth in the European ICT market is set
to improve as a result of a unique combination
of discontinuities in the economic environment
and initiatives by government and concerned
industries to make the Information Society
happen in Europe as fast as possible.

These drivers combine in a unique set of
interrelationships and positive influences on
each other. They are related to:

- The adoption of a single currency, the Euro;
- The Year 2000 date change;

- IT platform consolidation towards more
stabilised adoption according to application
needs;

- The growing adoption of the Internet
at business and household level;

- European Commission initiatives
to implement the Information Society;

- Opverall European businesses efforts
to reduce the technology adoption gap
with other worldwide regions.

3.1. Euro

Transition to Euro currency system by many
European countries is due to be completed by
2002. In the transitional period, companies are
expected to add the Euro as a unit of account,
to run in parallel with existing currencies. From



Part One - EITO 98

The ICT Market in Europe

1 January 1999, participating national currencies
will be locked into a fixed conversion rate
against the Euro. Governments will also give
up control of monetary policy to a new body
called the European System of Central Banks
(ESCB). The definitive changeover, scheduled
for January 1, 2002 through to July 1, 2002, will
be when Euro banknotes and coins are issued
and all national currencies effectively belong to
the past.

The introduction of the Euro is expected to
have a big impact on the way of doing business,
and on the Information Technology infrastructure
of European companies. However, relatively few
European companies seem to have made signi-
ficant progress to address the ICT impacts, with
SMEs particularly unprepared.

This lack of urgency puts small and medium-
sized enterprises at considerable risks. Many
companies have underestimated the amount of
time needed to prepare for the Euro conversion.
And once even a budget and specific conversion
plans are in place, the inevitable shortage of IT
resources arising from Euro’s coincidence with
the preparation for the year 2000 is causing
further delay. The costs of preparing for Euro
are tiny compared to the potential losses arising
from inadequate preparation. See also Part Two,
The Euro: Impact on Information Technology, in this
volume.

3.2. Year 2000

The Year 2000 problem is a maintenance
project of massive proportions, for which there
will be no obvious benefit except the continua-
tion of the business. Because of the ubiquity
and fixed deadline of this problem, projects
cannot be delayed much longer. Many organisa-
tions with extensive computer applications have
already begun to experience the ill effects of
this date-conversion problem. For example,
banks that forecast five years mortgage payoff

amounts would find this impossible if their
computer systems were unable to recognise
years beyond 1999.

There are several approaches to addressing
Year 2000 compliance. These include reengi-
neering business processes, rewriting applica-
tions in modern languages, and installing pack-
aged applications to replace in-house legacy sys-
tems. Renovating existing code is the most po-
pular approach. Therefore, most tools acquired
for Year 2000 projects will be in the areas of
verification and program code/date conversion.

Because the Year 2000 problem is in many
cases mainframe-centric, tools focus on that
environment. Although many of the tools may
themselves run on a desktop systems or in a
client/server environment, they target main-
frame-based applications.

Some portions of a Year 2000 project are
best handled internally. These include setting
overall priorities and providing expertise on
the unique requirements of the business. This
means that most companies are likely to retain
control of the planning and assessment section
of Year 2000 project activities. Companies need
a major internal project management effort to
cover all the related parts of a Year 2000 project
and to coordinate the renovation projects with
other aspects that are beyond the purview of
outside vendors.

This is not to say that all the Year 2000 con-
version work must be accomplished in-house;
services companies can provide much needed
expertise, tools, and resources. The demand for
the Year 2000 solutions presents many opportu-
nities for outsourcers. The greatest demand is
for programming resources. External help is re-
quired because of the complex nature of the
problem, the time involved to fix it, and the
cost effectiveness of outsourcing. Outsourcers
can leverage their economies of scale, technol-
ogy strengths, and skill sets by offering Year
2000 solutions.
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Outsourcers are working to provide better,
faster, or more extensive services for the Year
2000 problem by increasing the number of con-
sultants and programmers involved in providing
Year 2000 solutions. However, even if Year 2000
solutions providers do hire additional pro-
grammers, the staffing shortage is not likely
to be solved in the near future. As a result, a
phenomenon of partnering has begun to emerge
among Year 2000 vendors.

Despite a broad awareness of the Year 2000
problem, a significant proportion of the renova-
tion has yet to be done. Although most firms
have begun to address this issue, many of their
projects are only in their pilot stages. This means
that a lucrative opportunity for outsourcers still
exists. By tapping their current customers for
Year 2000 services, outsourcing firms could
leverage their preexisting customer relation-
ships. In addition, they could further utilise
their technological skills and resources. Poten-
tially, outsourcers could even charge inflated
service prices and still win Year 2000 business.

Vendors have been quick to roll out and
market products and services that address
various aspects of the Year 2000 problem, but
they have not been as forthright in providing
customers with information about upgrade
plans for their own legacy software offerings.

3.3. Consolidation among
Platforms and Packages

1998 promises to be a year of major inte-
gration of multiple environments in IT archi-
tectures. Users will apply Internet technology
to the servers on their network that will allow
applications to tap into resources on many
servers, rather than just one, as was common in
the past.

Web browsers and Java virtual machines are
becoming available on all graphically-based
desktop operating environments. They will also
be a standard part of network computers and
network PCs. Thus, organisations that have
adopted Web-based application architectures
will be free to select the most cost-effective
client regardless of its operating environment,
its microprocessor, or its form factor.

The battle for ownership of the server en-
vironment is being fought furiously in the mar-
ket, and is leading to a polarisation of leading
positions at the different levels of application
deployment:

- Unix and Windows NT environments appear
to be the leading platforms for development,
although the emerging world of Java devel-
opment and the inclusion of the Java virtual
machine in operating system packages will
benefit all platforms.

- Clustering technology will be leveraged to
be able to scale up system resources as more
end-users access the systems and as corporate
databases grow even larger. Used in another
way, this technology can offer higher avail-
ability for a smaller number of users. Unix,
NT, and, to a lesser extent, both OS/2 and
InterNetWare application server systems will
take part in this trend.

- At the same time, individual servers may be
scaled up to include more processors
through the use of symmetrical multipro-
cessing (SMP), massively parallel processing
(MPP), and NUMA (Non-Uniform Memory
Architecture).

Clustering software will allow many off-the-
shelf server environments to be linked together,
providing a single-system image, whereas before
there were two, or four, or more.



Part One - EITO 98

The ICT Market in Europe

New workplace segment ’ Features Tﬁday’s,wiunef
Corporate Centralised IS department choses;( : 0S8/390
- - system or application supplier;
, global store of data.
Corporate Distributed IS department choses; . RISC
, ‘ system or application supplier; : ; ~ Unix
: : - middle t1er data entered locally, used g}obally AS 400
Corporate Replicatked; IS department choses; Unix-or
' . system or application supplier; o Netware/NT
middle tier, data entered locally, used locally,
o data summary sent elsewhere : ;
k Indeperxdeqt C:orbora,teui — local domam expert choses - NT Server T
‘ ‘ B ~ computer store or distributor; o g
e | - stand alone, data entered locally, used locally hos ,
Independent Small to | - VAR or ISV choses; ;  Unix or NT
Medium Organisation | - distributor; ' ' ; ey
B A - stand a]one data entered locaily, used 1ocally i

Most major Unix operating systems will
make the transition from 32-bit addressing to
full 64-bit addressing, making it possible to
quickly search large databases with tens of giga-
bytes or more. At the same time, migration
from 32-bit operating systems to 64-bit operat-
ing systems will become a focus for IT managers
in many large corporations that maintain large
databases on midrange Unix servers.

Currently, the enterprise systems scenario
looks as shown in the table above.

There is a growing trend among large/med-
ium enterprises to select different desktop en-
vironments for each type of worker (knowledge
worker, and transactional worker) rather than
standardising on one for everyone. Selecting
two different platforms can increase costs in
some areas. This increased level of costs can be
minimised by an IS architecture that provides
support for file sharing, electronic mail, and
common workplace applications for both types
of workers.

Knowledge workers often require the newest,
most powerful, and, unfortunately, most com-
plex application software. The availability of
leading-edge personal productivity tools, devel-
opment tools, and other packaged software
products is usually the driving force behind the
selection of a desktop environment.

It is clear that the Microsoft Windows 32
API is the interface being used for a significant
number of the new applications and tools of
interest to knowledge workers. Windows NT
Workstation is likely to be used if security,
robust multitasking, and support of complex,
network-based applications are requirements.
Window 95 and its successors, on the other
hand, are likely to be used to support mobile
computers, smaller hardware configurations, or
where special-purpose hardware devices are key
requirements.

Organisations whose knowledge workers
primarily use custom or packaged applications
are likely to continue to use these platforms
unless there is a strong external reason to port
these custom or packaged applications to an-
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other platform. Each of these desktop environ-
ments has strengths that may be crucial to an
organisation’s success.

Transactional workers have different require-
ments than knowledge workers. These workers
primarily use packaged or custom applications
to improve their productivity doing basically
non-computer-oriented tasks, such as entering
orders or providing customer service. Trans-
actional workers generally have little require-
ments for sophisticated data collection, analysis,
or synthesis tools other than those provided by
the packaged or custom business applications
their organisations use. A stable, robust, and
manageable environment is more important for
these workers than one that is rapidly changing
and highly adaptable.

Although any of the desktop operating en-
vironments can certainly be the platform for
these applications, it would be wise for orga-
nisations to contemplate adopting Web technol-
ogies as they reconsider the platform for their
custom or packaged transactional applications.

The final result is the integration and
management of heterogeneous systems Unix,
NT Netware, OS/2 on behalf of large/medium
users.

3.4. Internet Applications

Access to the Internet for entertainment,
communications and business needs is set to
become rooted in every individual’s every-day
life. As outlined in section 2, this will be driv-
ing a strong increase in demand for applica-
tions, content and interfaces aimed to address
the new tendency of moving traditional forms of
entertainment and business interaction online.

3.5. EU beyond
Telecommunications Liberalisation

Preparing for the post-liberalisation time
frame, the European Commission is focusing
on the faster development of the Information
Society by achieving its three major require-
ments:

- A high level of information use by most
people, in most organisations and work-
places;

- Common or compatible technology for a
wide range of personal, social, educational
and business activities;

- The ability to transmit and receive digital
data rapidly.

The European Commission is committed to
the introduction of new rules designed to stop
Member States hampering the Information
Society with a set of different laws across the
Union.
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European Commission Actions for the
Information Society

Information Society projects

The European Commission has launched eight
pilot projects on the Information Society and promot-
ing employment and local development. Each project
will develop local strategies and action plans and
will be based on wide regional consensus on how
to integrate the Information Society concept into
employment and development policies at the local
level. The projects will run for between 18 and
24 months, each receiving up to 250,000 ECU of
co-financing.

The Communication on “The Information Society
and Development - The Role of the European Union”
reviews the potential opportunities for developing
countries in the emerging Information Society and, in
particular, those arising from the use of satellite
communications and Internet applications in areas
such as education, administration, health, transport,
commerce and industry. The Communication calls for
the establishment of pilot projects demonstrating the
practical benefits of the Information Society.

Competitiveness

The European Union spotlight is now turning on
the ICT industry itself because of the alarming delays
being reported in some market segments.

The European Commission adopted a Commu-
nication on April 16, 1997 on the competitiveness
of the European information and communication
technologies industry. The Communication is split
into two parts. The first makes an assessment of
European ICT industries. They face intense global
competition hampered by a number of disadvantages
and difficulties. The second part deals with the need
to improve the competitiveness of European ICT
industries. A number of actions having an important
impact on the competitiveness of ICT industries form
part of initiatives already under way in the EU: those
included in the action plan for the Information
Society, and initiatives completing and harmonising
the internal market, R & D programmes.

The Commission recognises that such policy
initiatives must be complemented by specific actions,
addressing particular problems of ICT industries and
able to contribute to providing the conditions needed
to compete successfully in the world market.

The proposals for action include:

- Completing the abolition of trade tariffs on all
IT products, by implementing the Information
Technology Agreement (ITA) agreed in Singapore
in December 1996;

- The removal of non-tariff barriers (by mutual
recognition agreements);

- The creation of flexible frameworks for setting
and developing industry-managed standards;

- SME start-up and development aid;

- Exploiting the potential of enlargement, by pro-
moting industrial cooperation with Central and
Eastern European countries and addressing the
opportunities offered by these new growing
markets;

- Encouraging industry to establish a skills certi-
fication scheme in order to improve industrial
performance and employment opportunities;

- Encouraging benchmarking as a tool for identify-
ing weaknesses and improving competitiveness.

Education

The European Commission is favouring the intro-
duction of multimedia in schools from 1998. The
European foundation will aim to encourage the
creation of business partnerships in the sectors of
information technology and telecommunications,
local and regional authorities and managers of
educational systems. The “European Education
Partnership” which will help in its creation currently
comprises thirteen companies.
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The Commission considers that public-private
partnerships are essential to ensure the participation
of educational establishments in the Information
Society, to connect schools, ensure the technical
maintenance of equipment, train instructors and de-
velop multimedia contents. The foundation’s mission
will be to encourage the creation of new partnerships
and the networking of associations. It will act as a
think-tank on the development of technologies and
educational practices and will serve as a reference
and exchange point for good practices. It will play an
active role in sponsoring educational projects based
on the use of information networks.

Transparency

A “transparency” Directive has been proposed to
force Member States to let their EU partners and the
European Commission scrutinise their draft laws in
advance to check whether they will hinder Union
trade in Information Society services. The proposed
directive will give the EU similar powers to vet draft
laws on Information Society services as those it
currently enjoys to scrutinise draft Member State
rules covering goods, including those which affect
Information Society products. Once it comes into
force, draft national laws will be frozen for a three-
month “standstill” period while other Member States
and the Commission decide whether they are likely to
have an adverse affect on the single market. A further
one month standstill can then be imposed, to give the
Member State concerned the chance to amend the law
in question.

Legal protection of encrypted services

The Green Paper on the “Legal Protection of
Encrypted Services in the Internal Market” was the
subject of a wide-ranging process of consultation in
1996. The reactions to the Green Paper confirmed the
need for a Community legal instrument the purpose
of which should be to harmonise the legal protection
of all those services whose remuneration depends on
“conditional access” techniques such as encryption
and electronic locks. Both the European Parliament
and a clear majority of Member States share this
view and have called upon the Commission to
present a proposal for a Directive. The proposal for
a Directive was announced in the Commission 1997
Work Program as well as in the Information Society
“Rolling Action Plan’.

The Directive aims to ensure that an equal
level of protection is provided in each Member State.
To this end, European countries will be required
to ban the manufacture, sale, import from third
countries, ownership for commercial or private ends,
installation or commercial promotion of decoding
mechanisms without the prior authorisation of the
coding body or service supplier. Each country will
be required to adopt effective, proportionate and
dissuasive sanctions to punish violation and enable
injured parties to seek compensation.

Electronic commerce

On 16 April 1997, the Commission adopted a
Communication on “A European Initiative in Elec-
tronic Commerce”. The aim is “to encourage the
vigorous growth of electronic commerce in Europe”,
by implementing a “coherent framework of techno-
logical, regulatory and support actions, as a matter
of urgency, by the year 2000”.
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Security

As service providers will need to be protected
against the piracy of their services by illicit decoders,
smart cards or other piracy devices, the Commission
is set to propose a directive to establish an adequate
level of protection for service providers across
Europe.

Telecommunications liberalisation
implementation

The European Commission adopted on 1 October
1997 a proposal for European Union legislation to
achieve EU wide availability of so-called carrier pre-
selection and number portability by 1 January 2000.
Immediately upon the opening of the liberalised
telecommunications market on 1 January 1998 and
after commencement of operations by newly licensed
operators, users should be able to choose service
providers other than their local operator. This will be
done by dialing a short prefix before every phone call.
Two years later, as of I January 2000, consumers will
have the option to pre-select such alternative service
providers which means that their calls will be auto-
matically routed to the provider of their choice with-
out the need to dial extra digits. Users will also be
able to retain their telephone number while switching
the subscription of their telephone line to another
operator.

The European Commission is urging Member
States to put frameworks in place for handing out
licences to operators in time for an expected roll-out
of the EU standard universal telecommunications
service (UMTS) by 2002. The EU telecommunications
industry is close to deciding on the final shape of the
UMTS technology, which is expected to take over
from today’s successful GSM digital telephone
standard. The UMTS standard will build on GSM by
linking with fixed telecommunications networks to
provide users with the same level of service as they
enjoy from the best fixed systems. Callers will be
able to use the same numbers for mobile and fixed
services and have on-the-road access to the Internet
and other multimedia network.

The European Commission is also considering
a change in community law which - if adopted by
governments - could force telecommunications net-
work operators to provide broadband services based
on technologies such as ADSL (Asymmetric Digital
Subscriber Line). Under the proposed ruling tele-
phone operators will be obliged to ensure that tele-
communications equipment approved for connection
to the network will work.

Mobile and wireless communications
technologies

The European Commission has proposed a stra-
tegy for the development of the next generation of
mobile and wireless communications technologies.
The Commission calls for urgent action by public
authorities to guarantee an investment by industry in
the development of new systems, offering mobile
users wireless access to the Internet and other multi-
media services. The pilot phase will not begin until
2002 but regulatory issues should be settled as soon
as possible.

The Commission has proposed rapid action to
clarify rules for issuing licenses and guaranteeing
the availability of frequencies for UMTS, the prin-
cipal system being envisaged by European industry.
It also recommends a guarantee of pan-European
“roaming” for the future services - one of the charac-
teristics that has assured the success of present GSM
systems - so that the user can benefit from a “wire-
less Information Society”. The Commission is con-
sidering coming forward with a proposal to Parlia-
ment and the Council, before the end of the year, for
a legislative decision on roaming, frequencies and
standards.
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Private telecommunications equipment

Within the context of telecommunications har-
monisation among European countries, the proposal
Jfor a Directive on the approximation of the laws of
the Member States concerning connected telecommu-
nications equipment (and the mutual recognition of
the conformity of equipment), represented a further
step in the legislative framework necessary to support
a genuinely competitive multi-vendor community
market for connected telecommunications equipment.

The major elements of the new Directive are:

- Enlargement of the scope of equipment covered by
the inclusion of radio equipment;

- A set of new definitions making the Directive
Sfuture-proof by taking into account the liberalisa-
tion of infrastructures and competition between
operators;

- A development of the concept of telecommunica-
tions-specific essential requirements to take into
account technological trends;

- A flexible decision-making process whereby
Sfuture network infrastructures and systems can
readily be covered;

- A light conformity assessment regime based upon
the principle of manufacturer’s declaration.

Experience of the present legislation, and techno-
logical development, have demonstrated that a lighter
interpretation of the concept of telecommunications
essential requirements is appropriate and that more
flexibility is needed in defining which essential re-
quirements should apply to classes of equipment.
This flexibility is necessary in order to respond to the
specific needs of new network types, accommodate
industry reaction to the current regime, be consistent
with international trends and react to changing
policy, market pressures and the increasing globalisa-
tion of telecommunications.

Cable

The European Commission is expected to outline
its position on competition in the cable TV industry
and ownership of cable TV networks by dominant
phone companies. The target is to ensure that cable
TV networks and basic telephone networks are not
operated by the same company. However, in cases
such as Germany, where Deutsche Telekom is the
dominant phone company and controls cable tele-
visions networks, there could be exceptional rules
granted to take account of such market structures.
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However, the telecommunications sector in
the European Union will not be fully liberalised
in 1998. Some countries (Spain, Greece, Portu-
gal, Ireland, and Luxembourg) were granted an
additional period to implement a total liberal-
isation of telecommunications. The whole pro-
cess of liberalisation will not be affected by the
delay of these countries. The Commission has
agreed to allow Luxembourg to wait until July
1, 1998, Spain until November 30, 1998, Por-
tugal and Ireland until January 1, 2000, and
Greece until 1 January 2001 to fully liberalise
their telecommunications markets.

These delays were granted to allow these
countries not only to adjust tariffs to bring them
in line with costs, but also to modernise and
digitalise the networks. In particular, in Greece
the difficult geography and low per capita in-
come affect the profitability potential of invest-
ments in the national networks.

The European Commission has provided a
rigid timetable for each country, requiring it
(among other measures) to notify legislative
changes and licensing plans, to lift restrictions
on alternative infrastructures for the provision
of services already liberalised, to make public
the conditions for authorising voice telephony
and interconnection charges.
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3.6. Reducing the Adoption Gap

In general, European businesses and govern-
ments have realised they cannot survive with
chronic delay in technology adoption levels,
which are driving faster economic growth in
other regions. European users attitudes towards
adopting ICT for core business processes and
making ICT decisions part of overall business
strategy decisions are improving, driven by a
number of factors:

- Increasing competition within Europe and
in the global economy challenges global
players ability to deliver long-term value;
this ability is increasingly dependent on the
organisation’s capabilities in dealing with
information and goodwill assets.

- In view of the unification of European
markets, large and small organisations in
Europe have to eliminate process ineffi-
ciencies that national niche advantages and
currency fluctuation effects used to allow.

- The adoption of the European single cur-
rency has a major impact on accountancy
systems, and is putting increasing weight on
the adoption of electronic cash systems.

- The faster movement towards putting more
business processes, communication and
entertainment content on the Internet
allows unique advantages for the traditio-
nally fragmented European culture and
economy.

In this sense an Internet-based European
economy would allow control of the traditional
costly fragmentation and differentiation of na-
tional business, while exploiting the economic
growth potential stemming from the diversity of
European national cultures, preferences, lan-
guages, and markets. The traditional European
disadvantages of national adaptation costs and
smaller scale economies vis-a-vis other more
homogeneous regions would finally be neu-
tralised. If the management of interactive con-
tent and business processes is implemented
effectively, the availability of multiple contents
and demand for communications by a more dif-
ferentiated population and economy will trans-
late into higher potential for economic growth.
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This chapter has been provided by M. Bozzetti
on behalf of SMAU in close co-operation with the
EITO Task Force.

1. Evolution in ICT: A Global View

The aim of this chapter is to provide an
overview and a basic description of the most
significant technological factors affecting Infor-
mation and Communication Technology (ICT)
which are of decisive importance for the market
now and which will continue to be so in the
near future. As in our previous reports, we shall
consider the following as the basic ICT tech-
nologies: microelectronics, computer hardware,
software and telecommunications.

These technologies co-operate and interop-
erate by means of architectures, and their
evolution plays a significant role in ICT, which
both influences and is influenced by the devel-
opments taking place in the technologies them-
selves.

The technological trends indicated in the
reports mainly concern the “industrial” status of
the art, and not the most advanced R& D results
at laboratory level; but even in this context, the
reports cannot be exhaustive because of the
limited space available and the fact that some of
the information has already been presented in
previous reports. On the basis of the experi-
ences of the author and the EITO Task Force,
only certain specific and significant items will
be discussed, and it will also be assumed that
the reader knows the previous reports and their
contents.

The Internet phenomenon remains the main
driving force for innovation in the whole ICT
field, and has had a big impact on the mega-
trends considered over the last few years:

- The continuing miniaturisation of electronic
components, with a parallel reduction in
costs (and therefore price) and an increas-
ingly greater level of reliability and ease of
use;

- The continuous evolution of ICT products
and systems towards becoming ubiquitous
and powerful tools for both business and do-
mestic use;

- The continuous improvement of human/ma-
chine interactions, with the goal of reaching
a natural quality interface;

- The continuous migration from analogue to
digital, from fixed to mobile, and from voice/
text to multimedia equipment, regardless of
distance or the physical location of the
equipment itself.

This impact mainly concerns the following

issues:

- IP (Internet Protocol) is becoming “the
standard” for the whole ICT context;

- Applications are becoming web-enabling and
browsers are going to become “the interface”
for both interactive and hyper-multimedia;
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- The increasing focus on “information” (i.e.
the content) that facilitates and favours the
convergence of the “media” and ICT mar-
kets and technologies (the media market is
still not considered part of the ICT market
by EITO, but some opinion leaders are
moving in this direction);

- The effects on society and individuals, and
all that these mean in terms in of consumer
electronics and the media market;

- The growth of electronic commerce (an im-
portant step toward the digital economy
and the Information Society) with much em-
phasis being based on security;

- Intranets and extranets are becoming key
factors in the evolution of enterprise ICT
architectures;

- The increasing use of VPN (Virtual Private
Network) for supporting remote users and
extranets;

- Functional integration and interoperability
of lines-of-business, EUC (End-User Com-
puting), ERP (Enterprise Resource Planning)
and legacy applications via web-enabling
solutions and browsers. ‘

All technologies are contributing towards
the evolution of ICT, but the “hottest” include
very and ultra large system integration, wireless
and fibre optic systems, very high speed com-
munication  systems, storage technologies,
speech processing (in particular continuous
speech processing recognition), image process-
ing, display technologies, and battery technol-
ogies. Software technology is probably neither
so engineered nor so advanced as hardware
technology, but its evolution is continuous.

As detailed in our previous reports, stan-
dardisation continues to play a key role in ICT,
and the merging of computers, telecommuni-

cations, consumer electronics and multimedia
requires the constant introduction of new
standards. In addition to the traditional interna-
tional de jure bodies, such as ISO and ITU, the
big pushers are now the Forums and Consortia
that provide (and/or impose) de facto standards
for the products for which they were set up, and
these are becoming increasingly accepted as
having de jure status. Consequently, the dis-
tinction between de jure and de facto standards is
becoming less significant for users and, in any
case, standards cannot (and must not) be seen
as static influences or constraints on the intro-
duction of innovations.

The International Organisation for Standard-
isation, (ISO) [http://www.iso.ch], the Interna-
tional Electrotechnical Commission, (IEC) and
the International Telecommunication Union
(ITU) [http://www.itu.ch], with its Consultative
Committees CCITT and CCIR, are the world-
wide de jure standardisation bodies operating in
the interdisciplinary ICT sector. They have their
counterparts in the European Standards Organi-
sations: the Comité Européen de Normalisation
(CEN), the Comité Européen de Normalisation
Electrotechnique (CENELEC) and the Euro-
pean Telecommunications Standards Institute
(ETSI) [http://www.etsi.ft].

The Internet Engineering Task Force (IETF)
is the protocol engineering and development
group for Internet, and provides both Internet-
Drafts and Requests for Comments (RFC).
RFCs are the official document series and are
archived permanently: although not all RFCs
are standards, the majority of them are the
reference standards for Internet and, as public
domain documents, are freely available online
from various repositories. It is important to
underline that the widespread diffusion of such
standards has been facilitated by their free avail-
ability.
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The IEEE, Institute of Electrical and Elec-
tronics Engineers, Standards Board [http:/
stdsbbs.ieee.org] is the engine for the standard-
isation of LANs with the 802 set of recommen-
dations that are also included in the ISO stand-
ards as IS 8802 series.

Many of the most active Forums and Con-
sortia are working in the same manner (Table ).

2. Microelectronics

There has been an expected evolution in
transistor downsizing and growth in IC (Inte-
grated Circuit) functionalities, particularly in
terms of memory capacity and CPU processing
speed, reduced costs and prices as the number
of functions increases, and a higher level of
integration.

First formulated in 1965, “Moore’s Law”
(i.e. the density of components per integrated
circuit will double at regular intervals of around
18 months) is still as valid as ever, and used to
project the future capabilities of semiconductors
and successor technologies.

It is interesting to note that, due to the in-
creasingly high costs of R&D and manufactur-
ing, as well as the global competition that
narrows market windows, the semiconductor in-
dustry has changed from the logic of vertical in-
tegration to a model of precompetitive research,
technological specialisation and global alliances
even between competitors.

A significant example in Europe is the new
cooperative project, MEDEA (Microelectronics
Development for European Applications), the
goal of which is to develop chip sets for multi-
media, communications and automotive applica-
tions based on 0.25 and 0.18 micron technologies.

As highlighted in last year’s report, the tran-
sition from Very Large System Integration
(VLSI) to Ultra Large System Integration
(ULSI), with more than ten million transistors
per chip, is approaching its technological limits
and reducing the advantage of producers of
silicon components.

The limit of optical lithography for the pro-
duction of CMOS is about 0.12 microns, and
the limit of the thickness of solid state “MOS”
is about 0.005-0.01 microns. Intel [http://
www.intel.com] considers the thickness of 0.07
microns to be the technological limit, but the
real problem is the cost of manufacturing such
“thin” CPUs: as Intel points out, the cost of a
factory in 1968 (when Intel was founded) was 10
million US dollars but is now about 1.5 billion.

The most advanced foundries currently
make 0.25 micron circuits using deep-ultraviolet
steppers with a wavelength of 245 nm. The next
generation will probably have a wavelength
of 193 nm, which will allow a thickness of
0.18-0.13 microns. Extreme ultraviolet systems,
X-ray systems and optical systems are going to
be developed by various laboratories in order to
reach even smaller dimensions.

As we approach the limits of semicon-
ductors, quantum mechanics begins to come
into its own, which means that it will be neces-
sary to develop “quantum” and “photon” com-
ponents in order to be able to build multi-layer
semiconductor crystals with a precision of about
1 nanometer.

Holographic techniques are being used for
the optical archiving of information, thanks to
their reachable high density (about 10 GB vs
the current 100 KB per cm?) and high speed
(1 Gbps).

Another promising research area in the field
of optical information storage is that of protein
memories.
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ADSL Forum

[http://www.adsl.com/adsl]

All-Optical Networking Consortium

[http://www.ll.mit.edu/aon]

ATM Forum

[http://www.atmforum.com]

Digital Audio Visual Council (DAVIC)

[http://www.davic.org]

Digital Video Broadcasting (DVB) Project

[http://www.dvb.org]

DVD Licenser Consortium

European Board for EDI Standardisation (EBES)

[http://www.ebes.cenclcbel.be]

European Broadcasting Union (EBU)

[http://www.ebu.ch]

European Committee for Banking Standards (ECBS)

[http://www.ecbs.org]

European Computer Manufacturers Association (ECMA)

[http://www.ecma.org]

European Electronic Messaging Association (EEMA)

[http://www.eema.org]

European Workshop on Open Systems (EWOS)

[http://www.ewos.be]

European Committee for IT Testing and Certification (ECITC)

[http://www.ecitc.org]

in Standardisation (ANEC)

European Association for the Co-ordination of Consumer Representation

European Telecommunications and Professional Electronics Industry
(ECTEL)

[http://www.ectel.org]

European Association of Manufacturers of Business Machines and
Information Technology Industry (Eurobit)

[http://www.fvit-eurobit.de]

European Telecommunications Informatics Services (ETIS)

[http://www.etis.org]

Fast Ethernet Alliance

[http://www.gigabit-ethernet.org]

Frame Relay Forum

[http://www.frforum.com]

Giga Ethernet Alliance

[http://www.gigabit-ethernet.org]

High Level Strategy Group (HLSG) of European Union

[http://www.hlsg.org]

Information Infrastructure Standards Panel

[http://www.ansi.org/iisp]

International Color Consortium

[http://www.color.org]

Internet Engineering Task Force (IETF)

[http://www.ietf.cnri.reston.va.us]

IP Multicast Initiative (IPMI)

[http://www.ipmulticast.com]

Multimedia Communications Forum (MMCF)

[http://www.mmcf.org]

Network Management Forum (NMF)

[http://www.nmf.org]

Object Management Group (OMG)

[http://www.omg.org]

OLAP Council

[http://www.olapcouncil.org]

Open 56K

[http://www.open56k.org]

Open Group (ex X/Open)

[http://www.opengroup.org]

Standard Performance Evaluation Corporation (SPEC)

[http://www.specbench.org]

Telecommunications Information Networking Architecture Consortium
(TINA-C)

[http://www.tinac.com]

Video Electronic Standards Association (VESA)

[http://www.vesa.org]

Virtual Socket Interface Alliance

[http://www.ip-net.org]

Voice Profile for Internet Mail Work Group (VPIM)

[http://www.ema.org/vpim]

W3 Consortium

[http://www.w3.0rg]

Table 1

Some Forums and
Consortia Active

or Involved

in ICT Standardisation
Activities
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2.1. Microprocessors

The use of 32-bit microprocessors as CPUs
for PCs is spreading, as is the use of 64-bit
microprocessors (Alpha, Power PC, 860) for pro-
fessional workstations and all top-class systems.

The difference between CISC systems
(Complex Instruction Set Computing) and
RISC (Reduced Instruction Set Computing) is
becoming increasingly small as both architec-
tures are trying to steal the best features of the
other.

It needs to be remembered that CISC sys-
tems use a complex of instructions that often
require different internal clock cycles, whereas
RISC systems use a reduced set of simple
instructions so that each instruction can be
executed in one cycle (or less).

Table 2 summarises the CPU characteristics
of the main builders.

The common technological trends include
five metallic layers, speculative processing
(branch prediction), a high number of registers
and a separate cache memory bus. In terms of
high-cost planning and manufacturing, the com-
mon approach is go for modular planning in
order to reduce production cycles.

The market predominance of Intel Pentium
is being challenged by its main competitors,
AMD [http://www.amd.com] and Cyrix [http://
www.cyrix.com]. Many builders have already
announced that their new 0.25 micron proces-
sors have almost reached the production stage,
and Intel has announced that this kind of CPU
will be able to increase the capacity of the
current Pentium from 5.5 million to more than
40 million transistors.

Intel has oriented the two main processors
of the P6 family as follows: the Pentium Pro
without MMX is mainly used for servers,
whereas the new Pentium II (which has the
same architecture but includes the MMX exten-
sion) is mainly used for clients and multimedia
PCs,

AMD has licensed Intel’s MMX design, but
Cyrix wrote its own set of new instructions as
part of its MediaGX processor, an unusual chip
that incorporates multimedia functions in the
CPU.

At present, the Digital 21264 Alpha model is
at the top with 15.2 million transistors
[http://www.digital.com].

2.1.1. The Benchmarking of CPU
and ICT Systems

Constituted in 1988, the Standard Perform-
ance Evaluation Corporation (SPEC) is the
body responsible for standardising benchmark-
ing: it defines, accepts, maintains and publishes
specifications for the measurement and control
of modern system performances.

SPEC is made up of different working
groups including:
- Open System Group for CPU, Web, SFS
(System-level File System), SDM (System
Development Multitasking);

- High-Performance Group for the bench-
marking of multiprocessor systems, cluster
and parallel systems, supercomputers;

- Graphic  Performance  Characterisation
Group for the benchmarking of graphic sys-
tems, such as PLB, OPC, XPC, etc.

In August 1995, the CPU95 specifications
replaced the old CPU92 specifications. CPU95
evaluates CPU memories and the generation of
compiled code performances. It is divided into
two test sets:
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[www.mot.com]

Producer Model Target SPEC | SPEC | Multi- Technology
clock Int 95| FP 95'| media
speed extension’

AMD/NexGen K6-233-MMX | 233 MHz | na’ n.a. MMX CMOS/0.35-micron,
[www.amd.com] 32 bit,

4 instructions per clock cycle
Cyrix 6X86MX- 188 MHz | n.a. n.a. MMX CMOS/0.6-micron, 32 bit,
[www.cyrix.com] PR233 180 MHz | n.a. n.a. MediaGX | 2 instructions per clock cycle

MediaGX

DEC Alpha 21164A | 500 MHz | 15.4 2111 MVI CMOS/0.35-micron, 64 bit,
[www.digital.com] (18) 27) 4 instructions per clock cycle
DEC Alpha 21264 600 MHz | 30+ 50+ MVI CMOS/0.35-micron, 64 bit,

6 instructions per clock cycle
HP PA-8200 220 MHz 15.5 25 No CMOS/0.5-micron, 64 bit,
[www.hp.com] 4 instructions per clock cycle
HP PA-8500 300+ MHz | n.a. n.a. CMOS/0.25-micron, 64 bit
Intel Pentium Pro 200 MHz | 8.58 6.48 No BiCMOS/0.6-micron, 32 bit,
[www.intel.com] Dual Independent Bus,

2 instructions per clock cycle
Intel Pentium II 266 MHz | 10 8 MMX CMOS, 32 bit,

(Klamath) Dual Independent Bus,

4 instructions per clock cycle
Intel-HP Merced (P7) 300+ MHz | n.a. n.a. MMX 64 bit, announced,

architecture 1A64
MIPS/SGI R10000 200 MHz | 10.7 19 MDMX CMOC/0.35-micron, 64 bit
[www.mips.com]
Sun Ultra Sparc-II | 300 MHz | 12.7 19.7 VIS CMOS/0.35-micron, 64 bit
[www.sun.com] Ultra Sparc-III | 600 MHz VIS
PowerPC 740 266 MHz | 11.5 6.9 No CMOS/0.29-micron, 64 bit
Consortium

! See paragraph 2.1.1
2 See paragraph 2.1.3
3 n.a.: not available

Table 2

Technical Characteristics |

of the Main New CPUs
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Number and name | Application

099.go Artificial intelligence; plays the game of “Go”
124.m88ksim Moto 88 K chip simulator; runs test program
126.gcc New version of GCC; builds SPARC code

129.compress

Compresses and decompresses file in memory

130.1i LISP interpreter

132.jpeg Graphic compression and decompression

134.perl Manipulates strings (anagrams) and prime numbers in Perl
147 .vortex A database pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>