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Preface

L

An Online Insider used to offer his newsletter readers Fun With Numbers;
however, unless you are an ardent follower of galactical hitchhiking, you
won’t expect a single number to convey the mezning of complex contexts.
But what about 230 graphs and tables, as in the current TELDOK
Yearbook? Well, this full-bodied volume sets out to mapithe status of
”Sweden in the Informadon Society” — at Jeast at the time of writing (some
passages were edited in January, 2001, although most of the text was finis-
hed by December, 2000).

There is no paucity of data on the pandemic spread and state of infor-
mation technology. But one cannot find all pieces of inférmation in the
public domain; and the bits one stumbles on hardly concur. Thus, icis no
mean feat to continously collect and coordinate the kinds of observations
on which The TELDOK Yearbook is founded — once again the rask of Ms
Gull-May Holst, assiduous Editor of this Yearbook as well of its
predecessors. '

Swedish cabinet ministers, CEQOs, online insiders, and others have
praised the previous TELDOK Yearbooks; Swedish quality morning
newspaper Dagens Nyberer called a recent TELDOK Yearbook “the most
complete gathering of facts on telecommunications and IT in Sweden”. We
feel certain that this volume may be of equal value to anyone interested in
learning more on the adoption and the use of telecommunications, Internet
and informadon technology, new media, and consumer electronics in the
world (Part T) and/or in Sweden (Part I1). Thank you, Gull-May, for The
TELDOK Yearbook 2001.

PG Fotontow

Secretary, the TELDOK Editorial Board:

pg@stones.com
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Other reports

TELDOK publications printed 1995 and later can be ordered, at SEK 150 apiece
(USD 17), from www.teldok.org/reports/first.htm, by email from teldok@ett.se,
by phone +46 650 801 02 or by fax to +46 650 800 58. Please quote the
publication numbert to ensure prompt handling!

The 5 most recent TELDOK reports published in English are...

Via TELDOK 40

The Long Now of Information

Dr Bengt-Arne Vedin (vedin@stockholm.mail.telia.com)

The report looks at patterns in human information handling — some cognitive and
perceptual, some social and organizational, others physical; if these fundamental
patterns actually were to change, this would be most important.

TELDOK Report 135E

IT, Innovation — Israel

Ed by Dr Bengt-Arne Vedin (vedin@stockholm.mail.telia.com)

A new IT company is formed every 36 hours in Israel, a region second only to
Silicon Valley in terms of IT entrepreneutship. Visits and talks are documented
with bustling startups, venture capitalists, incubators, and industrial parks.

TELDOK Report 123E

The Net as a marketplace. The Swedish experience

Mr Weje Sandén (weje.sanden@va.se)

Ten pioneering Swedish companies testify on how e-commerce changes distribu-
tion and affects competitiveness. In particular, the report shows how the web af-
fects basic conditions in various sectors of industry and commerce.

TELDOK Report 122E

One book at a time. Print on Demand

Ms Maja-Brita Mossberg (maja-brita.mossberg@alfa.telenordia.se)

Will I'T revive the publication and improve the distribution of books written on
esoteric subjects, read by few, and published in rare languages? Authors, publishers,
designers, producers, booksellers, and readers articulate their insights.

Via TELDOK 34E

New Media in Sweden. The Swedish New Media and Internet Industry Survey
Dr Ake Sandberg (Ake.Sandberg@niwl.se)

The report presents results from a survey with managements of more than 300
Swedish CD-ROM and Internet producers.
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htroduction

|

Time frame

TELDOK 1979-2000

1979 The foundation of TELDOK

1887 The first edition of The Telematic’s
Yearbook

1988-2000 In total nine editions of the TELDOK

Yearbook published, three in English

1999 TELDOK celebrates its first 20 years.
Publications in Swedish — 13 are
avaitable in English:
- 130 TELDOK Reports
- 35 via TELDOK
- 17 TELDOK info
- 13 TELDOK Reference Documents

2000 TELDOK starts collaboration with
several partners. “The TELDOK
Yearbook 2001" appears in English

TELDOK manifested its first 20 vears of existence with rwo major
publications, “I'T-Swerige — en vision frin Dafaforeningen”, TELDOK
Report 131, and “TELDOKs Arshok 2000, TELDOK Report 130. The
former presents some scenarios for the future of Sweden and the
possible role of information technology in the daily lives of the
Swedish inhabitants, sometimes in qualitative terms. The second
describes jn tables and figures the wotal volume and the quantiradve
development of telecommunications, computers, infrastructure,
media and their users in Sweden. Both publicadons were launched
in late 1999. TELDOK marks its twenty-first year of activity with the
ninth edition of “The TELDOK Yearbaok 2007”, which shares the
basic structure and some data with the Swedish version “TELDOKs
Arsbok 2000” but which in essence is a new book, based on data
abour Sweden in the Information Society during the past twenty-one
years.

The TELDOK Yearbook 2001 1



Twenty-one years do not represent a very long time in the his-
tory of mankind, nor in the so far unknown history of the develop-
ment of human communication. The history goes back some six
million years; maybe the latter is just as old. We do not know. How-
ever, looking back at those twenty-one years we find ourselves
observing perhaps the most rapid technological development known
to mankind. Those twenty-one years make up a large part of what is
called the history of information technology.

The brief history of information technology goes back more or
less a century. The first eighty years have been dedicated to global
mass distribution of technology and technology infrastructures for
telegraphy, telephony and telecommunications, broadcasting and
mowing pictures. The last twenty years leading up to year 2000,
during which TELDOK has been an active member of the informa-
tion technology society, is best characterized as representing the
most compressed technology development in human history so far.
This piece of history, in this context now and again related to a
somewhat longer perspective, is what we are trying to describe in
this book. The descriptions are a series of snap-shots of the tech-
nology developments and their application areas seen from a Swe-
dish horizon. The ambition is to provide those unfamiliar with the
Swedish information society an accessible and fairly comprehensive
introduction to the country and its information technology users.

The process of editing 2 TELDOK yearbook signifies, among
other things, keeping up with the developments of a number of
technologies moving faster than the rest of the world. Internet appli-
cations, mobile communications, media and content technologies,
computer development, alternative infrastructures, and a few other
areas like electronics, software manufacturing, and soon enough
bioinformatics and nano technology are some of the technology
areas we are looking at. It may well be that we have stumbled now
and again along the road and missed some developments that we
should have covered. We ask the user of the book to bear in mind
that this edition of the Yearbook 2001 is a stochastic description of
reality, based upon a selection of pictures and recently timed events
rather than a methodical review. The time of action of our pictures is
basically the recent past, to a certain extent the present and in some
cases the immediate future. Often, the data we present are
contradictory, this as a direct result of the rapid development of
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technology. But there is also a discrepancy between the speed of
new technologies being introduced and the slower processes of
adaptation of new technologies by the users. Any way we approach
the information society, change is taking place at such speed that
whatever is written about information technology today, already was
obsolete yesterday. Regarded as historical descriptions the contents
of this book are fairly accurate, as accurate as it can possibly be in a
world that per se is not accurate at all.

Before expressing my gratitude to all the individuals who have
contributed to this book, let us look at the regulatory situation for the
three heavyweight technology areas of the information society,
telecommunications, the computer industry, and the media. The
experience of the divestiture of the telecommunications industry in
the US during the 1980s and the EU rules for liberalization of the
national telecommunication markets of 1998 are all pointing in one
direction — regulation is needed — but how much, by whom, and to
what extent?

The second component of the information society, the computer
industry, is a different story altogether. It has never been subject to
any regulations whatsoever, except for those rules applying to inter-
national trade. The result is Cyberspace with the Internet, which
creates its own rules as they are needed - those in conventional
power can only watch; one single body simply cannot govern
Cyberspace, which also was the original intention when the Arpanet,
the foundation of the Internet, was initiated.

The third complexity is offered by the third component of the
information society — the media industry. It has been the darling of
all regulators since the original act of the freedom of speech. In the
holy name of this particular freedom, the industry is over regulated.
So what are we to do when these three industries rapidly merger
into one single one?

Regulation is only one of the complexities of the world we would
like to welcome you to visit in this book, made up by a selection of
fragments and partial data that in their turn make up the Cyberworld,

a world offering liberation as well as imprisonment. Enjoy “The
TELDOK Yearbook 2007”.
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Thank you, all!

I owe many persons gratitude for their support — not least so the
members of the TELDOK Editorial Committee, who once more had
the courage to ask me to take on the project of the yearbook. In
particular, I want to say thank you to Dr. Bertil Thorngren, the TEL-
DOK chairman, and Dr. PG Holmlév, the secretary general. Not only
did they contribute their knowledge, information and comments,
they also provided the necessary funding. Moreover, PG Holml6v
has taken care of the web versions of the book with great results.
Goran Hedstrom, analyst at AB Stelacon, has generously shared the
results of his interesting studies, as have Soéren Lindh of Statskontoret
and Lars Klasén of the SEMA GROUP Infodata and Gunnar Eliasson
of the Royal Institute of Technology. Thank you, all!

Yvonne Skanlert Werner and her associates at Skirgérdskontoret
Ljuster6 AB make an important part of the yearbook team. Without
Yvonne’s dedicated work to create a neat and readable document
and visual figures and tables, the result would have been poor. Her
colleagues helped in the search for background information on the
Internet. Thank you so much!

At last, I want to thank my husband Bengt-Arne Vedin. He serves
as my living encyclopedia and eagle-eyed critic, in particular so
when I loose my overviews in order to get involved in interesting
details. I am also indebted to a second member of the family,
Osquar the Cat, who has made it his habit to find new and creative
ways of expressing his feelings for whatever we are working on.
Without his inspections of the keyboard and his occasional additions,
I would have missed many interesting data.
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In spite of all these contributors, I am the only one responsible
for whatever is badly expressed and the one to be blamed for any
mistakes that may appear. I selected the data and the interpretations
are mine, so now you know.

Some practical information — all footnotes are to be found at the
end of each chapter. And, as always, I will have to ask the readers
to pay attention to the web addresses. URLs appear and disappear.
Should a web address in this book not function, I recommend you to
search for the location in the long lists of links, available on many of
the home pages of the important portals. Finally, your comments on
the contents of the book would be most welcome. My e-mail
address follows.

This document is also available in an electronic edition at the
TELDOK web site: http://www.teldok.org.

Stockholm and Ljusteré in November 2000

fa/%% Aollt

E-mail: gull-may.holst@telia.com
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Average Currency Rates 1979-1999
20 Years Covered by The TELDOK Yearbook 2001
All rates in Swedish Crowns, SEK

1979

1981

1982

1983

1984
1985
1986

1987

1989
1990,

1991

19027

1993

1994

1995

1997

1998

1999

106801 6.05655
1402232

116993 7.7964
71343

125048 7.6364

nE 1713:;;:"{;-__-Z:,QS;‘I,@Z--"1-: -

13.5559 8.2191

TTAge
67035

" 101.024

94937 34
9%.15 _ 38:

103095 @ 4.2
105.7256

'_"364 9626 107.4143 450105 7.4923
SIS :

| 109.9506 45069 7.5159
137.4643  7.0533 9.1042
= 75558 9.139

63272 8.6248
07 1004:’ 1 8.9306°
7.7356 8.6270

* The value is the average for the period August 1, 1985, to December 31, 1985

Figure 1: The table gives the average rates in Swedish Crowns, SEK, of six
currencies during the twenty years that this book covers, 1979-1999. The
currencies are frequently quoted in tables, figures and text. The average rates are
calculated on the value of the currencies on all days during a year. The Bank of
Sweden decides the average rates are. The average rate for 1985 of the ECU,
which later became the euro, €, is calculated on the values during the period

August 1, 1985-December 31, 1885,

Sources: The Bank of Sweden
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PART |

From the Grey Dawn
to the Global
Informatlon Socnety

Chapters 1-8
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Time frame

From archaic times to our days

The oldest known — so far - cave paintings in South America
and Australia are created

Oldest so far known artificial memory systems created

The phases of the moon for two and a half months are
engraved on a piece of bone, formed as a short pole

The cave paintings of Altamira and Lascaux, among others, are
created

Elements of what is thought of as a written language are
painted on small stones in Mas d'Azil, France

Early money is in circulation

Pictures are hewn in stone in Scandinavia

The city of Ur in Sumeria is founded

Human beings are using the written language

The population of the world is estimated to 100 millions. The
royal pyramid of Giza and the construction of Stonehenge are
buiit

The Minoic civilization with two known alphabets is at its peak
in Crete

A standardized alphabet and multiplication tables are used by
the Babylonians

The Olmec structures in the inland of the Bay of Campeche are
erected

The museum and library of Alexandria were constructed

The construction of the Great Wall of China

The oldest record of the Halley comet made by Chinese
astronomers

The library of Alexandria is destroyed

The Maya culture is at its peak

S. Morse invents the telegraph

A.G. Bell is granted the patent of the telephone
G. Marconi is granted the patent of the radio
ARPANET is created

+ 300 million persons are surfing the Intemet
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} ] The“lDlgltaIﬂ__’:Sp_lkes

by Bertil Thorngren
Time frame

1975 as predicted [n 1969

'By 1975 we do not have the need to spend time in
face-to-face meetings any longer. Thanks to com-
puter terminals and picture telephony we can meet
electronically from our office chairs - at least, that
is what the engineers have predicted up till now.'

Nils Kjellstrém in a report about Bertil Thomgren's
description of 15 000 person-{fo-person contacts in
100 Swedish corporations. The report was published
in 'Industria’ no. 6 1969

First — a quick glance backwards to year ‘Zero’
By now, it is twenty-one years ago that TELDOK published its first
report with the typical title Office automation’. The young TELBOK
enthusiasts of the time, myself included, were just as convinced of the
glorious future of information technology as the young and eager
broadband missionaries of Sweden - and the rest of the world - are
teday.

Of course, there was no doubt in our minds that the digital
technology - the ‘brand new' — would fundamentally change almost
everything, from economy to saocial structures, not only within the
walls of offices, but also within factories and production lines, in
shops, hospitals and schaals, just to mention some of the areas to be
revolutionized. And the group behind TELDOK lived as they learned. E-
mail via the first rudiments of today’s Internet and mobile telephones
were working tocls in everyday activities as early as in the first years
of the 1880s. This was all the more remarkable considering that the
majority still smiled indulgently at messages like ‘in year 2000, nine
out of ten inhabitants in Stockholm will have their own mabile tele-
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phone’.And how many per cent of the Swedes imagined then that 70
per cent of the Swedish population aged 12 to 60 years would be
surfing on the Internet in 19997

The development has been fast — breathtakingly fast — during the
past few years. But at the same time it has been surprisingly slow
considering the many years of preparation. So the question is, what is
under development and construction in Sweden today that will all of a
sudden 'explode’ in the year 2005, in 2010, in 20157 After all, even
new Internet-based services are dependent on the fact that some
more slowmoving structures can catch up.

Thus - after some 185 TELDOK publications in four different
series — an evident question today is: Which are the reasons for the
slow development of information technology, in reality a whole genera-
tion, from the first enthusiastic concepts to commonly used utilities
for all? After all, the technalogy has been available for a very long time
not so elegant, maybe, and a lot more expensive than it is today, but
all the same, available. Did nothing happen between 'the year O for
TELDOK' and the last few years of explosive development? The
combined TELDOK reports produced during the 21 TELDOK years can
be seen as something of a ‘logbook’, of interest to historians of
industrial evolution as well as to anyone studying the development of
the twentieth century. The reports explain and underline some of the
driving forces that will govern development also during the coming few
years.

Constantly new price tags announcing lower prices are evidently
important, so is a continuous technological development. But pro-
gress does not happen automatically in a laboratory environment
where the silicon chips become ever more powerful at ever lower
costs. The users are interested in solutions that bring them added
value, not in the ‘raw materials’. In real life it is all about a constant
and intense collaboration in the markets, where the users give their
opinions using their feet as well as their wallets?. It is in this spirit
TELDOK has tried to focus on 'early users’, and tried to demonstrate
also the drawhacks and problems implicit in new technology. There
are several examples both of new technology that stranded already
before leaving port - videotex —~ and of new technology that will do so
very soon - digital television.
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The fact that more facters than technology govern the develop-
ment of information technology is made evident in this very document,
The TELBOK Yearbook'. In spite of the technological prerequisites
having been internationally well known and generally available in aimost
all countries, the level of usage and the speed of development are
differing considerably, also between countries in Eurgpe. One example
is that mobile telephony and Internet are in almost exploding modes in
countries like Italy and Spain, while usage as well as growth is consid-
erably lower and slower in large and rich countries like Germany,
France and even in the U.K. The fact that Finland in many areas is
leading over Sweden is a thoughtinspiring example of the
unimportance of size - to the contrary, size can be something of a
handicap in an ever-faster moving and flexible warld.

The digital spikes of today

Looking back, knowing the outcome, the mass volymes generated by
information technology were modest during the 1980s and the be-
ginning of the 1990s. Not even the introduction of NMT, the Nordic
Mobile Telephane network, in 1981, which was several years earlier
than equivalent solutions were introduced in the US and UK, gen-
erated a mass market of mobile telephone users - only a few per cent
of the Swedish population took to that system. All the same, it was
this, in retrospect, low acceptance level that prepared for the
successes of mabile telephony in Sweden of today.

The new digital logic, that may be called 'the digital spikes’, simply
is different from the kind of logic mast of us were taught at school.
The legendary S-curve, accerding to which curious pioneers little by
little and in good order are followed by those making up the mass
market is no longer self evident. Instead, it is more often a matter of
distinct breakthroughs, just like the spikes of a spectrum, when the
utilization shows a drastic increase. Earlier, the road from zero to the
top of the spike tock years to travel. Now, the Internet years being
considerably shorter, the same distance is covered faster, much
faster. The fight to be the first one to reach what is considered as the
critical mass, generally about 20% of the potential market is very
tough, indeed. But to put in your efforts too early can sometimes be
almost as disastrous as being too late. The trick is to hit the top of
the spike head on.
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Too early?

What does all this mean to the future of TELDOK, seen in the light of
the present mission to document early utilization of new information
technology? How should the efforts be planned to be of best service
to the users and readers in today's world? Publication on the Web
already is a self-evident complement to the printed reports - as is
‘print-on-demand’ in arder to fulfil 8 growing demand. In any case, it is
important that TELDOK sees itself as a complement to and a provider
of background information to the alert news journalism already
existing in specialist media and dailies, no more and no less. Laoking
back, TELDOK often has been 'too early’. When the technical break-
through finally arrives most people have already forgotten our reports
about that specific area. For instance, who remembers the survey of
broadband that TELDOK published in 19877? Or the reports about
video conferencing always waiting around the corner? Or the survey of
e-commerce from 1995 - also far too early to market?

Best after?

The face of the cain is that there were a few who actually were guided
by the reports when they were fresh from print, also way back in
time. And some of the reports have become ‘classic’ in the sense that
they are still in demand. So, maybe it is time to put date stamps on
the TELDOK reports, a kind of 'best after’-date? In any case, it is time
for an intensified dialogue with our readers in our quest for those
guestions they would like to find answers to in the years to come.
Most likely, it will not be sufficient to catch the experiences of the very
early users, but focus has to be on the next phase of development as
well, the one which signifies the transition to a mass market. The field
of view should also become wider - Tele’ just as ‘micro chips’ has
become ancther component and part of the raw material amaong all
the athers. Maybe TELDOK should change its name to T..M.E.-BOK in
order to demonstrate better the convergence between
telecommunications/computers/media and its interaction with the
development of society at large3?
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Footnotes

1. Bp = before present.

2. For more information see Via TELDOK 28E, a report written by Bengt Mdlleryd
called “The Building of a Wortd Industry — The Impact of Entrepreneurship on
Swedish Mobile Telephony, February 1997. The report shows how two
corporations — Ericsson and Nokia — became the dominants of the world
market just because of an early and intense collaboration between early
users and entrepreneurs in their small home markets.

3. The collaboration with KFB, the Swedish Transport & Communications
Research Board, regarding the series of publications Telematik 2001 and
2004 is an important step towards achieving this.
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2. The Global
I

Bk

How many millennia of human evolution do we have to look back
in order to find the first signs of communication between two or
more individuals? The answer is -~ we do not know. However, we
know that the first rudiments of human communication has grown
into what sometimes is called the largest infrastructure in the world,
the very nerwork for tele- and dara communicatons connecting more
than one billion of individuals all over the world. This nerwork is
made up by billions of terminals and servers and routers, uncoun-
table kilometers of cable and optical fibers for transmission, base
stavons and radio links, thousands of sartellites, some two billion
documents, accessible to everyone via the Internet, and so forth, and
so on. We also know, that all of this had an estimarted value of 1 445
billion ECU* by the end of 1998, and that a prognosis for 1999
quoted the value of the global Informaton Society market to the
equivalent of 18 140 billion SEK. Moreover, we believe that by 2002
there will be more than one billion subscribers of mobile telephon-
es. That is more that the global number of subscribers to fixed rele-
phone services. There are also likely to be more that 500 million
Internet users in the world. But all the same, we do not know where
and how this enormous, global communication process once was
started by the early hominids.
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The global Information Society market in 1999 =
18 140 billion SEK
Forecast from 1998

Telecommunication
networks, services and
development

Information
technology

5 300 billion SEK

Advertising
1 250 billion SEK

Contents
5 000 billion SEK

Software
900 biltion SEK

Consulting
180 billion SEK

Figure 2: The total value of the global Information Society market was estimated
to 18 140 billion SEK in early 1999. Telecommunication networks, services and
telecommunication equipment generate the largest part of the total value, but the
information technology industry and the contents inrdustry are following closely.

Source: David Philipson, Academy of Copyright, 1999-03-02

Moreover, we know that the phenomenon called ‘the largest
machine in the world’, the telecommunication network, is growing
faster than any other technological artifact has ever grown before.
More and more individuals across the globe have access to televi-
sion, mobile telephones, personal computers and the Internet.
Within the OECD, the telecom market has grown by 7% annually
from 1992 to 1997. In comparison, the broadcasting and television
markets have had an average annual growth of 3% since 1995 — in
1997 the global turnover for these two markets was some 145 billion
USS.
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The value of the global telecommunications

and information technology markets in 1998 and 1999
In billion ECU

Region Telecom IT Total
1998 1999 1998 1999 1998 1999
Europe 437 493 207 226 644 719
USA o 518 564 319 351 837 915
Japan 164 171 91 95 255 266

4 Tiger Economies:
HongKong, South Korea,

Singapore, Taiwan 49 55 19 22 e 77
Rest of the world 277 310 91 101 368 411
Total 1445 1503 727 794 2172 2388

Figure 3: The total value of the global telecommunications and information
technologies markets was estimated to 2 172 biilion € in 1998 and to 2 388 billion
in 1999. It is interesting to note that Japan has a slower growth than any other
region. The data in the table are from EITO.

Many have tried to calculate the global value of what is commonly
called the T.I.LM.E. market. Value is described as the total worth of
installed infrastructure, systems, devices for collective and individual
utilization, traffic, software, and all kinds of related services and
support. The value is expressed in US$, ECU, SEK, or other curren-
cies. When scrutinizing these evaluations, they have differed from
evaluation to evaluation, partly as a result of the converging tech-
nologies. The following figures demonstrate how the T.L.M.E.
industry has been defined at various points of time. For instance,
during the 1980s, we included computers, telecommunications,
services, and software, while Telia for one defined the same market
at the T.I.LM.E. market, also including electronic media. Once media
appeared on the scene he US analysts minted the term T.LM.E in-
dustry, i.e. ‘Telecommunications, Information Technology, Media
and Entertainment’. The problem with the ever-changing definition
of the TI.M.E. market is that we do not have figures that are directly
comparable to each other over the years. On the other hand we get
a fairly accurate picture of the speed of technology development
along with the convergence of technologies. We can also deduce the
structural change of the industry, from technology control towards
service control, looking more closely at the specific needs of the
users.
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In 1990, we still believed that computers, telecommunications,
semiconductors, and home electronics were four different indust-
ries — see the following figure. Telecommunications were most
closely related to services, as were home electronics, while the
computer industry was regarded as mainly consisting of hardware.

The global Information Society market in 1990 =
(In currency values of 1990) 170 000 million ECU

50 000 million ECU_|

7

120 000
Telecommunications million ECY
390 000 million ECU
Home electronics
105 000 million ECU
[ 300 000 million ECU | _
\ 50 000 million ECU
90 000 55 000
million ECU H million ECU
Semiconductors
Services est) 30 000 million ECU

Figure 4: In 1980, the global value of what made up the global Information Society
market then was estimated to 695 billion ECU. The industries included were still seen
as separate from each other, but integration and convergence was on its way.

Sources: CEC/Telecommunications in Europe 1990

Towards the end of the 1990s, the way of evaluating the information
technology market changed its focus in some contexts from industri-
es towards geographical areas, regions, and countries. It was more
important to understand where growth happened and in what coun-
tries the most advanced development took place. The following
figure is a good example of this — it shows the regional distribution
of the global ICT-market — ICT stands for Information and Communi-
cation Technology — in 1998. USA generated 36% of the total value
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of 1 445 bilion ECU, Europe 30%, Japan 11%, the ‘dger economies’
of HongKong, South Korea, Singapore, and Taiwan 3% and the rest
of the world generated 19%.

The global ICT market in 1998 per region in % of total
value =1 445 billion ECU

Japan

HongKong, South —
Korea, Singapore,
Talwan

3%

USA |

Europe

Rest of the world

Jrox

Figure 5: In 1998, the total value of the global Information and Communication
Technologies' market was estimated to 1 445 billions ECU. The US generated the
largest portion, 36%. while Europe followed with some 30%. Together these two
regions generated 66% of the global market value.

Source: The European Information Technology Observatory 1999

According to the ‘Euaropean Information Technology Obserrvatory
7999', the yearbook of the European informarion technology
industry, EITO, the distribution of the global market value of 1 445
billion ECU per sub industry was as follows:

Telecommunication services 42%
Computer hardware 20%

Data services18%
Software 8%
Telecommunication equipment 8%
Office equipment and specialized 2%

See following figure.
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The global ICT market in 1998
Distribution per industry in % of total value = 1 445 billion ECU

Telecommunication
sorvices

Telacommunication
equlpment

Computer services

Hardware for
datacommunication

Software

Computer hardware

Office equipment ‘2%

Figure 6: Telecommunication services generated 42% of the total ICT value in
1998 while telecommunication equipment generated according to EITO. The figure
shows the distribution per sub industry as a percentage of the total market value,
1445 blllion ECU.

Source: The European Information Technology Observatory 1999

The information technology industry meaning computers and any-
thing related to thosc devices had a growth of 9.4% during 1998 in
Western Europe, which includes the EU countries plus Norway and
Switzerland. In 1999 a growth of 9.7% was cxpected. The telecom-
munications industry had a growth of 8.5% in the region in 1998,
while 1999 was expected to show a growth of 6.7%. The total
market value of 392 billion ECU is equivalent to 30.2% of the global
markets for IT and telecommunications. Western European IT gene-
rated 28.4% of the global market while Western European tele-
communications generated 32.1% of the global telecom market.

In 1998 the Western European IT + telecommunicatons industries
had a toral value of 392 billion ECU, equivalent to 5% of the
consolidated GNPs. These industries are expected to grow by 7.9%
during 2000. The major reason for this growth is the growing num-
ber of users.
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IT + telecom in Western Europe in 1998
The EU countries, Norway and Switzerland

- Industry Value In:- ~~  As a percentage
S ~ blition ECU  of the total market
Computer hardware and data communication 77 20
Office equipment 10 i 2
Software 38 10
Services o 53 _ 13
Support 15 4
Total Information technology S e -
Telecommunications equipment 33 9
Telecommunications services 166 ' 42
Total telecommunikations 199 -
Total IT + telecom 392 100

Figure 7: In 1998 the value of Western European IT and telecommunications
industries was 392 biilion ECU, which is equivalent to 5% of the consolidated
GNPs.

Source: European Information Technology Observatory ‘99

The following figure shows the percentual change in the Western
European IT and telecommunications markets from 1988 to 1998
according to EITO. The growth of the IT market has varied from
15.9% in 1988 to 2% in 1993. The telecommunications market has
had a more stable growth, topping with 8.7% in 1994 and having its
slowest growth in 1993, 5.1%.
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IT and telecom market growth in Western Europe
1988 to 1998

In percent of total market values in local currencies

1998 =
1997
1994 [

1995

1993
1892
1891 e 1 04

1990 [EEEE

1389

1988 A I R R R A

Figure 8: The percentual growth of Westem European IT and telecommunications
markets from 1988 to 1998. The percentage is based on the total tocal market
value counted in locail values.

Source: EITO

Growth per 1T market segment in Europe and Sweden in 1998 over
1997 is shown in the following figure. So for instance, the PC seg-
ment increased by 1% in Sweden while it grew by 5% in Europe.
Servers grew by 11% in Sweden and 8% in the rest of Europe.
Software grew by 13% in Sweden and 11% in Europe and services
by 14.5% in Sweden compared to 12% in Europe.
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Growth per IT market segment in Europe
and Sweden in 1998

in percent
Services
Boftware
3%
Sarvers
M Europe
PCs ' B Sweden

Figure 9: The figure shows the percentual growth of some {T market segments in
Europe and Sweden in 1998 over 1997.

Sources: Several, among them Computer Sweden

Some analysts have interpreted the data above as Sweden having a
larger amount of “computer matutity” than other countries. This is to
some extent supported by a survey made by Grant Thornton Mana-
gement Consulting in 1999, They interviewed 7 500 small and me-
dium sized companies alt over Europe. The results show that Swe-
dish companies are more frequent users of Interner and e-mail than
their European counterparts. The Swedes also held a positive atritude
to investment in systems, equipment and training. To the contrary of
other Buropeans, the Swedes see their government and the tax
systems as impediments to growth. They also are looking forward ro
selling their companies to 2 much larger extent than other Europe-
ans.

The following figure compares data abour Swedish companies to
equivalent data of European ones regarding Internet usage, e-mail,
own web sites and number of employees having computers In all
areas the Swedish companies are ahead of the European ones. This
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is not surprising considering the fact that Swedish companies have
been in leading positions ever since the 1970s as soon as IT utili-
zation has been measured.

Swedish companies keep position as IT leaders

94% . . | @Sweden -
P 85% - EYA | OOther EU countries

58%

47%

31% 1 26%

% of companies using e- % of companies having % of companles having % of companles in
mall Internet access awebslle which at feast 75% of ail
employees have a PC

Figure 10: Swedish small and medium-sized companies were more frequent users
of IT than their European counterparts. The survey covered e-mail utilization, the
Intemet, web sites and number of employees wilh computers.

Sources: Computer Sweden no. 46 Wednesday May 5th 1999/Grant
Thornton Management Consulting

The Nordic countries make up Europe’s fourth largest IT market
according to EITO, The European Information Technology Obser-
vatory 1999. It defined the IT-market as consisting of sales of hard-
ware, software, data communications devices and other equipment,
and computer consulting scrvices. Based on this definition the
Nordic countsies — Denmark, Finland, Norway and Sweden — make
up the fourth largest Western European IT market, having a con-
solidated market value in 1998 of almost 19 billion € In 1994 the
equivalent value was 13 billion €.

34 The TELDOK Yearbook 2001



IT market value of the Nordic countries 1994 to 1998

In billion € ) )
Deillion €

1984 1985 1996 1997 1688

Figure 11: The consolidated IT market value of the Nordic countries Denmark,

Finland, Norway and Sweden from 1994 to 1998 in billion €.

Sources: WM-data/EITO

Market value of IT segments of the Nordic countries

in 1998
In percent of total value = 19 billion €

Hardware
37%

Offics equipment
1% k

Software
Data 15%
communlcations
aequipmont

5%

Figure 12: The figure shows the distribution of the value of different IT market
segments in the Nordic countries. Denmark, Finland, Norway and Sweden in
1998. The figures are in percent of the total value = 19 billion €.

Sources: WM-data/EITO
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In 1998 the Nordic IT marker prew by 9%, equivalent to 170 billion
SEK. The most important growth was in Finland, increasing by 10%,
while Norway and Sweden grew by 9% each and Denmark by 8%.

According to EITO a strong growth is expected for the area in 1999
and 2000 ~ 10% and 9% are expected.

IT market value per Nordic country 1998
In percent of the total value = 19 billion €

Norway
19%

Finland
16%

Sweden
41%

Figure 13: Denmark had 24% of the Nordic IT market in 1998, while Finland
generated 16%, Norway 19% and Sweden 41%.

Sources: WM-data/EITO

No sooner had the telephone been introduced to the world than
Sweden became one of the world leaders in telephony — Sweden
started taking its first steps to the Information Society. By the end of
the 19th century, the Telephone Tower in Stockholm, carrying 4 000
lines was the largest one in the world and Stockholm had the highest
telephone density among the large cities of the world. Some 147
years ago, in 1853, the Royal Electrical Telegraph Company was
founded. Today, in 1999, we are back to electricity, from where we
started — the power distributors are looking to becoming telecom
operators.

The integrated technologies of telecommunications, computers,
computer communications, multdmedia, the contents industry, enter-
tainment, training and education, software, services, and everything

36 The TELDOK Yearbook 2001



clse related to the more traditional concepts of data, computers, and
telecommunications is sometimes called the T.IL.M.E industry. “The
TELDOK Yearbook 2001” has the ambition to be an up-to-date status
report on the T.LM.E. industry and the Information Society in
Sweden. However, we will start with a global oudook.

Are we Global?

We tend to look upon our economies as “global”. There are, how-
ever, reasons to ask how “global” we really are. The America con-
sulting firm AT. Kearney tried to find out by ranking a number of
countries as to the “globalness” of their economies. They accounted
for variables such as openness to trade and investment, credit worth-
iness, the importance of tourism and transfers from foreign workers.
According to this ranking, Singapore, 1reland, USA, Britain, New
Zealand, ltaly, Portugal, Israel, France and Australia have the most
global economies in the world.

The world’s most global economies

Australia
France |
israel
Portugal
ltaly

New Zealand

UK

USA

lreland

Singapore

Figure 14: A.T. Kearney ranked the “globalness"” of national economies using 1997
as index. Singapore is by far the most global economy, having an index of 2.033,
while number 2 USA has an index of 1.3.

Sources: The Economist, April 8th 2000/A.T. Kearney
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The Information Society is regarded as a global phenomenon. “Glo-
bal” in this context has several meanings. Firstly, global appears to
be thought of in a very literal sense — the Information Society tools
can be made to reach the whole globe and all its inhabitants and to
connect whoever wants to be connected with any other person, so
called “any-to-any connectivity”. Secondly, the Information Society
is global in the strict sense that people choose to collaborate in
building, developing and improving the networks and communi-
cation systems disregarding borders. Thirdly, it is global in the sense
that more and more people connect to the global the Information
Society at rates never experienced before. This is due to equipment
and services becoming more affordable, more efficient and more
readily available at lower costs. Fourthly, it is an anarchic system —
there is not one single person, organization or state that alone can
decide over the global network. Collaboration between many
dedicated individuals over a long period of time is a prerequisite for
its function. One splendid example of “global” in this sense is the
work carried out over many decades by those specialists involved in
standardization.

Simultaneously, it is very obvious that the Information Society is
not global, at least not now. Neither the telephone system, nor the
mobile communications systems of this world, is global. And the
WorldWideWeb, as weli as the Internet are only accessible to some
400 million citizens. The following figures provide some interesting
data about the “global” Information Society.
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The inhabitants of the “global” online world,
February 2000 and June 2000

Global region Number of online inhabitants, in miilion
February 2000 - June 2000
Africa 2.36 277
Asia/Pacific 42.60 : - 75.50
Europe 64.23 91.28
Middle East 1.29 ‘ 1.90
Canada and USA 131.10 147.48
Latin America 7.10 , 13.19
Total 248.68 332.73

Figure 15: By the end of February 2000 the Irish analysts NUA estimated the
global number of online users to 248.68 million, with a regional distribution as
shown above. In late 1999, there were 153.2 million users. Among these, almost 7
million were Chinese. Among the users in February 2000, there were 5.4 million
Russian Internet users. By the end of June 2000 the number of global on-line
users grew by 84.05 million. 16.9 million were Chinese.

Source: Nua, www.nua.ie

There are about 1 billion subscribers to fixed telephone lines and
there were 454 million subscribers to mobile telephones by the end
of 1999. Just as a reminder — there are more than 6 billion inhabi-
tants worldwide.

As mentioned above, “global” is one of the many buzzwords
attributed to the Information Society; “furthering competitiveness” is
another one. The Swiss business school IMD, International Institute
for Management Development, ranks economies of the world based
on 290 variables, collected from official statistics and survey data.
The world competitive index for 2000 may be used to confirm the
second attribute. The United States is the most competitive state in
the world, Russia the least competitive one. Singapore, Finland, The
Netherlands, Switzerland, Luxembourg, Ireland, Germany and
Sweden follow next to the USA.
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The IMD world competitive index 2000

United States
Singapore
Finland
Netherands
Switzerland
Luxembourg

0 60 80 100

Australia
Hong Kong
Britain
Norway
Japan
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Belgium
New Zealand
Taiwan
Israel
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continues...

Malaysia
Chile
Hungary
South Korea
Portugal

D o

Greece
Thailand
Brazil
Slovenia
Mexico
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South Africa
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Argentina
Turkey

India
Colombia
Indonesia
Venezuela
Russia

...here

J
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Figure 16: Does T.I.M.E. further competitiveness as often is stated? IMD’s world
competitive index for 2000 can be seen to confirm this. It is the more or less the
same countries topping international statistics on telecom, IT, Internet, etc. as

those heading this ranking list. USA is at the top as the world's most competitive
country, while Russia is the least competitive nation among the 47 nations listed
here. Sweden is number 9.

Sources: IMD/The Economist April 22nd 2000
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Not only companies compete in the global market — nations also
need to stay competitive in order for them to generate the sort of
welfare state their inhabitants are looking for. Thus nations are
competing for people with know-how, knowledge and education,
for capital and for investments. They are moreover competing to
attract the global companies in order to create jobs, among other
things. Some countries have special agencies with missions to gene-
rate foreign investments in their country. In Sweden it is called
‘Tnvest in Sweden, 1ISA’. ISA sees information technology and the
information society industry as one of Sweden’s strong competitive
factors. This is one of several reasons for indexes like the IMD ones
being important. In 1998, 1999 and 2000, the IMD competitive index
looked as follows — the data appear in The World Competitive
Yearbook’, published by IMD:

The 10 most competitive nations 1998-2000

Country Ranking 2000 . ‘Ranking:1999 . - Ranking 1998 . -
USA

." Singapore

. Finland

. The Netherlands
. Switzerland
Luxemburg
Ireland
Germany

., Sweden

. lceland

SomNGU L WN
SO0 ®Nm oD WK
t RO ho LN

-2
-

Figure 17: The ranking describes the 10 most competitive countries in the world in
the spring of 2000 as compared to 1999 and 1998. Finland is number 3, following
the US and Singapore, an advancement from 5, and Denmark keeps its position
as number 8. Sweden was ranked as number 9 in 2000, up from number 14 in
1999.

Sources: The Economist April 24th 1999/IMD

According to the competitive index of the World Economic Forum
and the ‘Global Competitiveness Yearbook’, which ranks the in-
dustrialized nations every year, Sweden was ranked number 23 in
1998 and 19 in 1999. Singapore, USA, Hong Kong, Taiwan, Canada,
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Switzerland, Luxembourg, UK, the Netherlands, and Ireland were the
top 10. Finland was number 11. This organization makes its ranking
based on the following factors:

Ranking factors of the World Economic Forum

The financial openness

The quality of the government
The financial market
Infrastructure

Technology avatlabllity
Leadership
Labour-market -. . °

Legal system and corruption

Figure 18: According to this ranking, Sweden is number 2 when it comes to
leadership, number 8 regarding infrastructure, and number 10 when judged for
technology availability. The quality of the government eams Sweden position 49.

Source: The World Economic Forum

According to most current research results, Asia is the continent
increasing IT investment-spending most. At least this was the case
according to the IDC report “World Times Information Society Index"
in 1998 based on data from 55 countries. From 1997 to 1998, IT
investments increased by 10% for Asia, while the USA increased
their spending by 7.9% during the same period. USA is still leading
the total investment league in real money. Europe increased their IT
spending by 7% and Latin America theirs by 5.5%. On February 14th
2000, IDC declared Sweden as the globally leading IT nation accor-
ding to the same “information society index” for 1999. The IDC
specialists had analyzed 23 variables from four categories related to
information availability, Internet penetration, computer dissemination
and social data, including education.
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The IDC ranking of the leading IT nations,

February 2000

Country . Ranking index 2000
1. Sweden 5.06
2. USA 5.04
3. Finland 4.58
4. Norway 4.48
5. Denmark 4.34
. 6. Canada 432
7. The Netherlands 4.23
8. Switzerland - 417
9. Australia 413
10. Japan 4.09

Figure 19: The IDC information society index ranking of 1999 placed Sweden at
the top among the world's leading IT nations.

Sources: IDC/Computer Sweden April 12th 1999

According to sources like the OECD, EITO and IDC, IT as a per-

Ranking In 1999

WX, NgoONWwaAN

centage of total GNP was second largest in Sweden in 1997, second

only to USA. Norway, USA and Ireland have more PCs per white
collar employees than Sweden, but only USA and the Netherlands

have more PCs per 100 inhabitants than Sweden. Equivalent data for

Western Europe and the European Union are very close to one

another, for obvious reasons.
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Information technology in percent of GNP
and PC penetration in industrialized countries 1997

Country/region ITin% - ITper PCs per PCs per
of GNP capita 100 office 100 in-
in ECU  workers habitants

Western Europe (= EU +

Norway and Switzerland) 234 460 55 18
EU 2.31 445 54 18
Germany 213 492 51 22
France 251 526 54 18
UK 3.35 627 57 22
Italy 145 268 46 10
Spain 1.41 168 50 8
Austria 2.08 463 62 20
Belgium/Luxemburg 2.38 485 52 15
Denmark 2.96 803 68 34
Finland 2.64 520 63 29
Greece 0.88 84 37 6
Ireland 2.05 333 84 16
The Netherlands 292 578 64 30
Norway 2.65 778 110 36
Portugal 1.41 128 27 7
Sweden 345 782 85 35
Switzerland - . 3:19 4012 83 34
USA 4.53 1075 105 47
Japan _ 261 745 24 13

Figure 20: Sweden had the second largest IT sector in percent of GNP among the
industrialized countries in 1997, while Norway, USA and Ireland had more PCs per
white collar workers, and USA and the Netherlands more PCs per 100 inhabitants.
Later data were not available when this document was created.

Sources: OECD/EITO/IDC

European Telework Online published an interesting analysis in May
2000 comparing investment made in the USA and in Europe from
1992 to 1998, based on data from EITO. In 1992 average investment
as a percentage of GDP in USA was 50% higher than average invest-
ment in Europe, Europe defined as the EU countries. In 1998 invest-
ment in the USA was double that of Europe. USA’s cumulative level
of investment per head of the population over 1992 to 1998 was
2.15 times that of the EU countries. In addition, US GDP growth is
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faster than the accumulated European one and US GDP is consider-
ably larger. The gap between USA and Europe is getting wider in
spite of what European politicians like to tell their electors.

Source: http://www.eto.org.uk.

The Information Society
of the European Union...

The European Commission’s Information Society Project Office,
IPSO, has asked Eurostat to carry out some 15 000 interviews an-
nually in conjunction with EOS-Gallup in order to keep track of the
development of the information society among the EU member
states. The first report is for 1998 and covers data for mobile tele-
phone penetration, home computers, Internet access penetration and
the most popular IT services. As a result of telecom liberalization in
the EU, one third of all Europeans had a mobile telephone. Finland
had the highest penetration rate, 64.4% of the population had mobile
telephones. Sweden followed next — 60.3% of the population had
mobile telephones. Germany was the nation having the fewest
mobile phones 19.4% of the population. According to the report
Sweden had the most Internet users, 39.6% of the population, fol-
lowed by Denmark, the Netherlands and Finland. The Southern
European countries are the Information Society laggards. On an
average 10% of the Southern Europeans had Internet access. The
most popular usage for personal computers with Internet access is
electronic contacts with local and regional authorities. 47.8% of the
interviewees said they download information and documentation
from the local community. 11% consider the electronic media a good
way of increasing democracy. More than half did not find any use at
all of the services of the Information Society. The ISPO reports can
be downloaded from: http://iwww.ispo.cec.be/polls

...and eEurope

During the Lisbon summit meeting of the European Council March
24 — 25, 2000, the heads of governments agreed on an IT program
covering ten areas with the objective “for Europe to become the most
competitive and dynamic ecomomy in the world”. By 2002 the
Member States should:
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Bring the European youth into the digital age
Work in the new economy

Provide cheaper and faster Internet access
Accelerate e-commerce

Provide faster Internet for researchers and students
Secure electronic access and communication
Create opportunities for participation for all in the
new economy

Ny AN

&

Provide electronic access to public services
9. Create health online services
10. Provide digital content for global networks.

Information technology is assumed to play a major role in achieving
all these objectives. eEurope is to provide the necessary bench-
marking to measure the achievements along the route. Number of
ECDLs (European Computer Driving Licences) per 100 inhabitants,
number of computers per 100 pupils in the schools, number of
public Internet access terminals per 1 000 inhabitants are but a few
examples of how to measure the progress of eEurope. More informa-
tion about this project is available at the following web sites: http://
europa.eu.int/comm/information_society/eeurope/documentation/index_en.htm,
http://europa.eu.int/comm/commissioners/diamantopoulou/infosoc_en.htm, and
hitp://ue.eu.int/en/Info/eurocouncil/index.htm

A direct consequence of this is the Swedish Agency for Adminis-
trative Development’s efforts to create a digital service society, a
society where all contacts with public administrative services can
happen 24 hours via the Internet. The development of the so called
“soft infrastructure” needed for the 24 hours e-society, accessible to
all, is in focus.
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Footnote

5. Ecu is used by EITO and sometimes by the OECD to indicate market values.
€, Euro, is used by several other analysts to in this document. The two
currencies are equivalent.
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3. Fixed
telecommumcatlons

=

The basic facts about the worldwide dissemination and use of
relecommunicadons, the first technology to go global, are the
following:

1 billion fixed telephone lines giobally

* In 1960, there were approximately 100:million telephone fixed lines in the
world. Since then, the number of connections has grown between 4 and 7%
annually: By the beginning of 2000, there was some 1 billion fi xed lines
globaly - see also figure 22 following

* By the begmmng of 1997, 62% of all global lelephone connec’aons
existed in 23 developed countries, together representing 15% of the
global population

* 90% of all households in the industrialised-countries have at least one
telephone ‘connection. In‘the’ devaloped part of the world; 16% of the
households have one telephone connection. 65% of all households,
equivalent to 950 million, have no telephone atall | .

* 84% of all mobile subscribers, 91% of ali fax machines, and 97% of all
Internet host computers were installed in the industrialized countries by

. the beginning of 1997

Figure 21: The Information Society tools and their applications are rather unevenly
distributed across the global society as is evident from the data above.

Source: ITU World Telecommunication Development Report 1998

In 1960 there were not quite 100 million fixed telephone connec-
tions. By the turn of the millennium there was almost one billion, a
tenfold increase over 40 years. The average annual growth has
varied from 4% to 7% as is described in the following figures. Please
note thar the i)cdod from 1960 to 1995 are divided into five years
periods, while the period from 1995 to 1997 is described in one year
periods, and that the estimate until 2000 describes a three years
period. The estimate is based on data from the previous years.
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1 billion fixed telephone connections in 2000
Millions of telephone connections 1960-2000 970

24§

1965 19710 1878 1960 1985 1895 1996 1997

Figure 22: In 1960 there were almost 100 miltion fixed telephone connections in
the world. By 2000 that number had grown tenfold so there are 1 billion fixed
connections globally.

Sources: ITU World Telecommunication Development Report 1998/ITU
World Telecommunication Indicators Database

Global growth of fixed telephone connections
1960-2000

In percent 7.0% 6.5%
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1085 1930
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Figure 23: The average growth of fixed telephone connections from 1960 to 2000
has varied from 4% to 7% annually. The estimate from 1997 to 2000 is based on
data from previous years.

Sources: ITU World Telecommunication Development Report 1998/ITU
World Telecommunication Indicators Database
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In 1960 the penetration rate for fixed telephones were 3.2 per 100
inhabitants. According to a prognosis from ITU the rate will be 15.6
fixed telephones per 100 inhabitants. Annual growth measured in
percent has decreased despite the fact that the factual number of
installed fixed lines per annum has grown. This discrepancy is re-

lated to the overall population growth.

Number of fixed telephones per 100 inhabitants
1960-2000 in the world

15.6

13.7
12.9 )

73

32

Ll B S

1980 1965 1970 1975 1980 1985 1990 1995 1936 1997 2000

Figure 24: In 1980 there were 3.2 fixed telephones per 100 inhabitants in the
world. According to the ITU, there will be 15.6 fixed telephones per 100
inhabitants by the end of 2000. At present some 40 million persons are queuing
up for a fixed telephone at this very moment, according to the World Bank.

Sources: ITU World Telecommunication Development Report 1998/ITU
World Telecommunication Indicators Database/The World Bank
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Annual growth in percent of fixed telephones globalily
1960-2000
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Figure 25: The percentual growth of fixed telephones on a global basis has varied
from 5.6% in 1960 to an estimated 4.7% in 2000.

Sources: ITU World Telecommunication Development Report 1998/ITU
World Telecommunication Indicators Database

Teledensity distributed among the nations in the world
for 1996 were :approximately as follows:
46 nations had 27.8 — 68.3 fixed telephones per capita
45 nations had 8.6 — 27.8 fixed telephones per capiia
~ 47 nations had 1.4 — 8.6 fixed telephones per capita

The map below shows the giobal, geographical distribution of fixed
telephones based on data collected in 1996.
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Global geographical distribution of fixed telephones
in 1996

In number of main lines per 100 inhabitants

Teledensity 1996

278 - 683 telephone main lines per 100 inhabitants (46 nations)
87 - 278 telephone main lines per 100 inhabitants (45 nations)
14 - 8.6 telephone main lines per 100 inhabitants (47 nations)

0 =ioaa telephone main lines per 100 inhabitants (48 nations)

Tetedensity
1996

B 2780683 (48

8 s610278 (48

B 1410 86 (an
6 to 1.4 (48)

Figure 26: The global teledensity varied from 0.07 fixed telephones per 100
inhabitants in Cambodia to 99 phones per 100 inhabitants in Monaco in 1996. By
early 1997 62% of all fixed telephones were installed in 23 countries, representing
15% of the global population.

Source: ITU World Telecommunication Development Report 1998

68.4% of the fixed telephones in the world are
installed in the OECD

The inhabitants of the 29 OECD member countries had by the end of
1997 68.4% of the installed base of fixed telephones. Since 1990 125
million fixed phones were installed. Only six among the member
states have less than 40 fixed lines per 100 inhabitants. Sweden has
had a high penetration rate since 1990 — the rate has not grown at all
during the period 1990 to 1997. The majority of the OECD countries
have saturated their markets for fixed telephony. Growth takes place
in other parts of the world. All the same, 17.5 million new fixed
telephones were inscalled in the OECD area in 1997, In China only,
some 15.4 million fixed telephones were installed. The heavy growth
figures are related ro mobile telephony, as described above.
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The following figures describe the development of the number of
fixed telephones per 100 inhabitants in the OECD member countries
during the period 1990 to 1997, as well as the compound growth per
country. In 1990, Sweden had almost 70 fixed telephones per 100
inhabitants. Since then, growth in fixed telephony has been marginal
and moved to mobile telephony. Hungary is the country
demonstrating the fastest in the number of fixed telephones growth
during the period 1996-1997, but it has to be remembered that this
country started at a very low level once the communist system was
replaced by a more liberated state system. Hungary still has no more
than 30 fixed telephones per 100 inhabitants. The following figure
does not describe how the availability of mobile services and IP
telephony, for example, have influenced IT-services.

Fixed telephones per 100 inhabitants within the OECD
1990 to 1997

1980 W Installed 1991-1985 Olnstalled 1986-1997 |

Figure 27: The figure shows the number of fixed telephones per 100 inhabitants in
the OECD countries from 1990 to 1997, and the number of installations made
during the following periods of time: 1990, 1991-1995, and 1996-1997. Sweden
had almost no growth at all from 1980 to 1997, while Hungary had the most
substantial growth of all countries from 1996 to 1997. Sweden still has the highest
number of fixed telephones per 100 inhabitants, 70, while Hungary still has rather
few, 30.

Source: OECD Communications Outlook 1999
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We can see that there will be new players of many kinds in the
future T..LM.E. markets. But who were the key players a few years
ago and who are the leaders today? Below follows a list of the 25
largest telecommunication operators in the world in the OECD
countries in 1997.

The 25 largest telecom operators in the OECD in 1997

Operator Country  Turnover ~ Main lines * .Mobile Employaes
B million USD ~‘subscribers - 7
1. NTT Japan 78 099 60 186000 19890000 226 000
2. AT&T USA 51319 0 6000000 127 800
3. Deutsche Telekom Germany 38 957 45 200 000 3752000 196 943
4. BellAflentic - USA 30194 39700000 - 5356000 141000
5. France Télécom France 26 851 33 700 0C0 3000000 156 620
6." BT UK 25597 . 27851000 ° 3077000 124700
7. Telecomltalia Italy 25168 25 698 000 0 126 097
8. SBC - USsA 24 856 33440000 =~ 5493000 118 340
Communications .
9. GTE USA 23 260 27 670 600 5701 000 114 000
10. Bell South . USA 20 561 23201000 = 4105000 81000
11. MCI USA 19 653 0 0 60409
12. Telefénica <. Span 16141 16 737 000 3269 400 64 109
13. Amaritech USA 15998 20 544 000 3177 000 74 359
14. US West Inc. USA 15 235 16033000 2600000 67 461
15. Sprint USA 14 874 7 000 000 1000 000 51000
16. Cable and Wireless UK 13588 1110000 1015000 46 550
17. Telstra Australia 11 866 9 350 000 2777 000 66 109
18. DDI Corporation ~ Japan 9738 0 7 800 000 2927
19. KPN Telecom The Nether- 7 931 8 860 000 1 185 000 32708
lands
20. Tetmex Mexico 7663 9253715 1113000 54758
21. Worldcom USA 7351 0 0 20 300
22, Swisscom Switzeland 6775 4 680 000 1044 000 22 145
23. BeilCanada Canada 6676 10 607 000 0 39 328
24. Tella - Sweden 6083 6 010 000 1935 000 32549
25. TIM Telecom taly 5553 0 9277 904 7104
ltalia Mobite )
Total ' 509 988 426640715 92567 304 2054 316

Figure 28: Here is a listing of the 25 largest telecom operators in the 29 OECD
member states, their country of origin, tumover for 1997 in million US$, number of
fixed telephone lines, number of mobile subscribers, and number of employees.

Source: OECD Communications Outlook 1999
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The accumulated turnover of the top 25 telecom operators was
almost 510 billion US$ in 1997. They had almost half of the sub-
scribers to fixed telephone lines in the world, 427 million, and al-
most 93 millions mobile subscribers. More than 2 million persons
earned their living in these companies. It is worth noting that the
most densely populated nations of the world were not included —
China, India, and Russia are not members of the OECD and not
represented.

In 1996 the 50 largest telecom operators had an accumulated
turnover of 550 billion US$, to be compared to the 510 billion US$
in turnover for the largest telcos in 1997. OECD experts point out the
fact that even if the turnover for the 25 is increasing from year to
year in real numbers, they represent a decreasing market share as a
direct function of the liberalization and deregulation of
telecommunications. In 1992, the 25 largest operators generated
92.4% of the total industry turnover — in 1997, they were responsible
for 84.4%. Not only liberalization and deregulation are the reasons
for this. In 1997, some 60 countries were deregulated compared to
30 in 1994. And digitalization results in integration of equipment and
services, which generates new market segments.
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The top 10 telecom companies by market capitalization,
March 2000

MCl WorldCom |

| muss billion |

China Telecom |

SBC Communlcations [ e s
Bell AHantic/GTE [
ATAT |B
France Telecom |}
NTT

Deutsche Telekomn [

Vodafone Airfouch g
Mannesmann -

NTT DoCoMo

Figure 29: The top ten telecom operators ranked by the market capitalization in
March 2000 puts Japanese NTT CoCoMo at the very top with a market value of
some US$ 370 billion, followed by recently merged Vodaphone/AirTouch/
Mannesmann and Deutsche Telekom, Thanks to mobile Internet services,
DoCoMo attracted some 12 million users to its i-mode service in less than 18
months. The Japanese seem {o love the entertainment applications.

Source: MSCI/Primark Datastream/The Economist March 11th 2000/
Naringsliv October 6th 2000.

In the 29 OECD countries there were 64 telecommunijcation com-
panies having an annual turnover of more than 1 billion US§ each
by the end of 1997. These companies together employed 2 706 888
persons. The mobile operators within the OECD employed 243 565
persons, but that was only part of the story. Sweden, Iceland, Japan,
Luxembourg, Mexico, New Zealand, Poland Switzerland, and Turkey
had not provided any figures at all, since most operators in these
countries provide fixed as well as mobile telecommunications.
According to the ITU website early March 2000, the ten leading
telecom equipment manufacturers in the world were the following:
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Top 10 telecom equipment manufacturers
in the world 1998

Rank Company - 1998 telecom equipment revenue in billion USD

1 Lucent 26.8
2 Ericsson 215
3 Alcatel 20.9
4 Motorola L 20.5
5 Nortel 173
6  Siemens : . 168
7 Nokia 14.7
8 NEC - 126
9 Cisco 84
10 Hughes : et e ST

Figure 30: The top ten telecom equipment manufacturers had accumulated
revenue of 165.2 billion US$ in 1998.

Source; ITU

Regarding employment by the IT and telecom companies, it is in the
context interesting to note that the T.L.M.E. industry in the US has
created some 7 million new jobs during the period from 1992 to
1997. In a report commissioned by the European Commission, BIPE
Conseil 1996, the effects of the liberalization of the telecommuni-
cation industries and the converging technologies will create some
1.3 million new jobs. When compared to the USA, this figure gives
some food for thought.

According to the 1999 yearbook of Statistics Sweden, SCB, there
were 3 812 841 persons employed in the country by November
1996. Counting the industries included in the T.LM.E. industry as
defined in this book as telecommunications + information technology
+ media/contents, three of the SCB tables are applicable, publishing
and the graphics industry, post and telecommunications and
consulting and service bureaus. These three industries employed
4.9% of the total employed population. But there are several flaws
with this one being that manufacturers like Ericsson are not
included. Neither are the Internet companies and specialist con-
sultants like providers of e-services. However, some data are avail-
able. The National Board for Industrial and Technical Development,
NUTEK, in collaboration with Statistics Sweden, SCB, produced a
number of reports, so far in Swedish only, about the status of the
information society industry in Sweden. The first report which
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appeared in 1993, is called “Data- och elektronikindustrin i Sverige
1993”, and follow-up reports appeared in 1994, 1996, 1998 and
1999. The content of the last one includes data about the service
industries as well. These reports contain interesting data collected
according to the OECD definition of the TI.M.E. industry, the so-
called NACE classification®. 25 219 companies were classified as
belonging to the industry according to this definition, and they
employed 169 480 persons (data from 1997).

In 1985 the telecommunication industry generated 1.83% of the
Swedish GNP. In 1990 the percentage was 2.32%, in 1995 3.02% and
in 1997 3.03%. The average for the OECD-countries was 2.71% of
the accumulated GNP in 1997. The figure below shows the tele-
communication income per capita in the OECD countries for 1980,
1985, and 1990.

Telecommunication income per capita in the OECD
countries in 1980, 1985, and 1990

i

Figure 31: The distribution of the telecommunication income per capita in the
OECD countries in 1980, 1985, and 1990. All figures are in million USS$, in the
monetary value of 1990. Switzerland and the US generated the highest income in
actual figures; Sweden was in third position.

Source: OECD
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In 1998, exports of telecommunication products from Sweden
amounted to 10.3 billion US$, which placed the country as number
four in actual figures on the list of the global exporters. Only USA,
UK, and Japan exported products for a higher value.

Export of telecom products in 1998
In actual figures, in billion US$

Hungary & 0.4
Australia 0.6
Indonesia Bl 0.6
Norway W 0.7
Switzerland 0.8
Hongkong WM 08
Philippines 0.9
Austria W 0.9
Spain N 13
Thailand . 15
Denmark I 17
lreland IS 19
The Nethertands I 24
Israe| INEE— 24
Belgium 25
ltaly I—————— 33
Malaysia I 3.7
Korea NGNS 4.6
Singapore IEENGEGGEGEG—_———— 47
Canzda NN 4.7
Mexico I 54
Finland I 6.2
China I 6.3
France I 8.3
Germany N 10.1
[__Sweden 103 |
Japan | 127
UK 129

USA I 21

Figure 32: The figure lists the most important global exporting nations of
telecommunication products in 1998. The figure for each country is expressed in
billion USS$.

Sources: WTO SITC 764/Anders Rune, VI

High speed transmission — ISDN and after

During fall 1999 the slogan “broadband for all” hit Sweden like fire.
The Swedish market place rapidly became a broadband market. Late
March 2000 the Swedish government launched its proposition regar-
ding the construction of a new national broadband infrastructure, see
Regeringens proposition 1999/2000:86: E# informationssamhille for
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alla (Government proposition 1999/2000:86: An information society
Jor all). Also see part II for an introduction to the contents of the
proposition. Now, high speed transmission has long been a subject
of great attention in many countries. In Germany the telcos have
gone into specific efforts to make ISDN available. Norway was early
in promoting ISDN. Sweden belonged to the laggers and started late.
Thus ISDN penetration per 100 inhabitants is modest. Once the
proposed broadband network has been rolled out all over Sweden,
the situation is likely to change. The network should be in place
around 2004-2005. As technology developments speed up many feel
more and more certain that ISDN is an old technology that is being
replaced by more modern and faster applications. ASDL is one
proposal and more are likely to come. Whatever turn technology
takes, broadband mass availability is likely to stay high on the top
ten list of IT issues during the coming months. The following figure
shows ISDN penetration per 100 inhabitants in five European
countries.

ISDN connections per 100 inhabitants in five European
countries 1997-2001

7
30 m— e Norway //
mm— Germany
swmmnen Finland /
25 e o e Denmark /
e Sweden /

1997 1998 1999 2000 2001

Figure 33: The figure shows the number of ISDN connections per 100 inhabitants
in Norway, Germany, Finland, Denmark and Sweden from 1997 to 2001, 1999 to
2001 being estimates.

Source: Computer Sweden # 36 Friday April 9th 1999
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Almost running out of frequencies?

Radio frequencies are running out, once more. Those available are
already booked and overbooked by manufacturers of wireless de-
vices such as door openers, FM radio advertisers, mobile telephones,
radio linked devices, and communication satellites. In the beginning
of mobile time it was all a matter of longwave transmission. For
instance, Radio Sweden broadcast in the bandwidths from 149 to 283
kHz. In the high frequency bandwidth 87.5 to 108.5 kHZ, the so
called FM bandwidths, FM for Frequency Modulation, there are today
885 radio stations broadcasting in Sweden only. Satellite based
mobile telephony, like the now defunct Iridium’ network, disturbed
among other things the radio navigation systems of the Swedish
Defense as well as the work carried out by radio astronomers in the
bandwidth areas 1 600 to 1 626.5 MHz. GSM based mobile tele-
phones are using frequencies in two areas, 1 710-1 785 MHz and

1 805-1 880 MHz. Third generation mobile telephony, the UMTS
system, causes conflicts of interest both with the US defense systems
and the US mobile network PCS. UMTS is working within two fre-
quency areas, 1 900-2 010 MHz and 2 110-2 200 MHz. PCS works in
the 1 850 to 1 990 MHz area. The new national Swedish broadband
network is planned for 3.4-3.6 GHz. General radar systems work in
areas above 100 GHz. In Sweden the Ultra High Frequencies, UHF,
are used only by SVT2, the national Swedish television broadcasting
corporation for digital TV broadcasting, i.e. so far. Recent discussions
between Ericsson and American Qualcomm, resulting in Ericsson
buying the patent rights to the CDMA 2000 standard, were caused by
the fact that both corporations wanted to use the same frequencies.
At the same time as there is a lack of frequencies, new technology
makes it possible to cram more and more applications into the same
frequency areas thanks to smart digital coding and intelligent
systems finding their own unoccupied frequencies, like for instance
the Bluetooth technology from Ericsson.

Source: Ny teknik 13/99, Erik Mellgren
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Global satellite navigation

Satellite navigation systems make it possible for aircraft, ships and all
kinds of motor vehicles as well as for ordinary individuals to decide
their exact position via mobile telephones, among other devices. The
European market for satellite navigation equipment was estimated to
340 billion SEK from 1998 to 2007. The figure includes sales of
hardware as well as services. The Europeans bought GPS hardware
for some 1.8 billion SEK in 1997, and are estimated to buy such
equipment for a total of 7.6 billion SEK by 2007. The global naviga-
tion systems are replacing the traditional AGA lighthouses along the
coastlines of the world. Two such systems were deployed by the
beginning of 1999, one American one, called GPS, Global
Positioning Satellites, and one Russian one, GLONASS.

The global satellite navigation systems by 1999

1. GPS, Global Positioning Satellites, USA, 27 satellites
2. GLONASS, Russia, 12 satellites

Figure 34 Two global satellite systems existed early 1999. In total 39 satellites
are serving the global transportation systems.

Source: Dagens Nyheter Thursday April 29 1999

A third system, a European one, called Galileo, has been decided
upon by the European Commission. As a start ESA, the European
Space Agency, will launch 15 satellites. 20 satellites and their earth-
based stations are estimated to cost the equivalent of 26 billion SEK.
Once the system is terminated it will consist of somewhere between
21 to 36 satellites. Galileo is planned to be able to operate indepen-
dently, but shall also be able to collaborate with and work as a
complement to the American GPS system.
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Inmarsat offers satellite telephony,

Globalstar to come

Since the autumn of 1999, Inmarsat, the global organization for
maritime satellite communications, offers satellite based mobile
telephony. The communication equipment is a portable computer
sending and receiving data at ISDN speeds, i.e. 64 kbit/sec., all over
the globe with the exception of the polar areas. The computer tele-
phone must be directed towards the geostationary satellites of
Inmarsat in order to work. But the computer solves this problem on
its own — it has built-in compasses. An Inmarsat user can tranfer and
receive pictures as well as text, data and voice. E-mail, e-conferen-
cing, e-trade and intranet access are some of the services offered.
These services are provided by BT, France Télécom, T-Mobile
Germany and Telenor, among others. The international consortium
Globalstar have placed some 30 of their planned 48 satellites in
space. The consortium plans to offer mobile telephone services to
the non-industrialized countries. Services will be offered on a regio-
nal level as soon as the satellites are in place.

Sources: New Scientist, 3rd July 1999, http://www.newscientist.com/Moblle
Europe July/August 1999
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Footnote

NACE is an acronym for Nomenclature Génerale des Activités Economiques
dans les Communautés, Européennes, which in tum is based on the ISIC
defintion of the United Nations.

7 The Iridium Consortium spent more than US$ 2 billion in order to offer
satellite based mobile telephony on a global basis. By July 18399 the
consortium had sold only 10 000 telephones, and in early 2000 the project
was abandoned. The LEO satellites are to be scrapped, shot down at an
estimated cost of US$ 70 million.
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4. Mobile
Communications —
the Platform

of Tomorrow

The greatest push behind new technology development at this mo-
ment is the ever-increasing demand for mobility — we are becoming
2 new race of info nomads. Already in 1997 the American analyses
the Yankee Group reported that about one third of the inhabitants of
the United States, 1.c. equivalent to 43 million persons, is mobile,
meaning that these people have mobile jobs. In 1999 the same
report said there would be 66 million mobile telephone users in the
country. Their estimate for 2001 is 100 million mobile phone users.
By December 31st 1999 there were 91 million subscribers to mobile
telephones in North America, i.e. USA and Canada, according to
EMC World Cellular Database. A high mobile penetration rate is also
what has made Sweden one of the leading IT natons of the world.
Most of the industry experts believe that there will be more
mobile telephones in the world by 2001, i.e. more than one billion,
than fixed ones. Finland may serve as aanother model for this de-
velopment — by the end of 1998 there were 58 mobile relephones
per 100 inhabitants, and the total number of mobile telephones
exceeded the number of fixed ones, according to the Finnish sec-
retary of traffic administradon. However, so far it is difficult to fully
understand the implications of this mobility. Some alarming reports
about potential medical dangers of mobile telephony appear now
and again, in spite of research carried out so far indicating no such
dangers. The technical solutions for mobile lnternet access are not
very impressive so far, due to, among other things, the puny screens
of the mobile phones, and to the fact that the large majority of the
Interner content is text. The social implications of total mobility are
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also rather unknown. Most employers still seem to want their em-
ployees to report in to an office on a regular basis, so called tele
communting has not been a great success according to some recent
research reports. An interesting evidence of the many difficulties in
understanding the development of mobile telephony is the following
prediction made by the Swedish Research Institute of Trade, Han-
delns Utredningsinstitut, in December 1997.

Prognosis for Sweden in December 1997: Mobile
culmination in 1998

Thousands of mobile
telephones sold
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Figure 35: The Swedish Research Institute of Trade, Handelns Utredningsinstitut,
HUI, presented the above progrosis for sales of mobile telephones in Sweden
until 2005. They were convinced that sales of mobile telephones would decline as
off 1998 and continue to decline until 2005.

Sources: HUI/Svenska Dagbladet Tuesday December 9th 1997

At the same time the same institute predicted that TV sets, video
recorders, video cameras, and micro ovens would increase in sales.
By 1997, there were in total 6.6 million TV sets among some 8
million Swedes. In 2005 there will be 7.2 million TV sets, and by
then the population is just above 9 million. Swedes will increase
their total numbers of video recorders from 3.7 million in 1997 to 4.7
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million in 2005, and video cameras from 740 000 cto 1.2 million in
2005. During the same period the total number of micro ovens tn the
country will increase from 3.2 million o 4.3 million.

Total number of mobile telephone subscribers
in Sweden in 1998 and 1999

Sweden
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Global market

Rast of the world
98%
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Card telephone users in Subscribers In thousands Total
thousands

Figure 36: By the end of 1998, there were 4.102 milfion mobile telephone users in
Sweden. By the end of 1999, the number had increased by more than one million

to 5.125 million.

Sources: Several/Svenska Dagbladet, Naringsliv, Friday March 3rd 2000

The example only shows how very difficult it is to predict the
developments of the information technology and its users. By the
end of 1999 Sweden had 5.1 million mobile telephone subscribers
and a penetration rate of 57% of the population. Mobile telephony is
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one of the most important industries for Sweden’s industrial growth
and its industrial future. Kista some kilometers to the North of Stock-
holm, a place where Ericsson, Nokia, and a large number of other IT
companies are developing mobile solutions, proudly calls itself
‘Wireless Valley’ alternatively ‘Mobile Valley’. The industry gurus
predict that the human race will want to become even mote mobile
and wireless and will want ‘witeless everything’. This trend js con-
firmed by the fact that in some countries like Finland and Sweden,
mobile telephone subscriptions long ago outnumbered fixed tele-
phony subscriptions. The telecommunications industry expects there
to be more than one billion mobile telephoae users during the first
couple of vears in the third millennium. The number of mobile

telephone users will surpass the number of fixed relephony users.

Mobile telephone users in the worid 1989-2005
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Figure 37: In 1989 there were some 7 million users of mobile telephones in the
world. By the end of 1999 more than 475 million persons had subscriptions to
mobile telephones. According to common forecasts this figure will grow to 1 533
milfion by 2005. By that point of time it is estimated that there will be 400 million
users of the maobile internet.

Sources: Several industry sources
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Current market studies, most of them from north America, estimate
that a large number of people working in sales, customer services
and other services are becoming more and more mobile. They keep
moving from customer to prospect and hit the home office only
rarely. Thanks to mobile telephones, palmtops and portable com-
puters they can easily get access to the home office and their col-
laborators via the Internet and corporate intranets and thus carry out
their office work from almost anywhere. One example of such a
study is one from the American analysts of the Yankee Group, a
report named “The Impact of the Internet on Mobile Computing and
Wireless Data”. The Yankee Group states that 33% of the largest
corporations of the US will have provided all their employees in
service and sales functions with wireless intranet access before the
end of 2000.

The following two figures give an overview of the nations having
the most subscribers to mobile communications. Only Swedes are
more mobile than the Americans are when it comes to Internet
penetration, and Sweden, Italy, Japan, and UK are more mobile than
the Americans are when it comes to mobile phone penetration. Note
that the data include professional as well as private users. Data are
from 1999.

Mobile Internet including applications for m-banking, m-shopping
and other m(obile) functions are seen as the next move for the
Information Society. M-products and services are in focus of R&D in
the Kista Wireless Valley and at the Center for Information and
Communication of the Stockholm School of Economics, just to
mention two centers of mobile excellence in Sweden.
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Internet penetration in percent of the total population
in 1999

United States |

Figure 38: This figure lists the nations having the highest Internet penetration in
the world. In Sweden, almost 60% of the population use their Internet access.
Women are as frequent users as men. In the United States just above 40% of the
population are Internet users. Britain has almost as many while not quite 30% of
the Germans use the Internet. According to figures from June 2000 from USA
women are more frequent users of the Intemet than men. There seems to be
certain gender-related differences in what applications are utilized.

Sources: IDC/Morgan Stanley/The Economist April 29th 2000
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Mobile telephone penetration in percent
of households in 1999

France

Spain |

Bgarmany

United States
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Figure 39: Also when listing mobile telephone ownership, Sweden is ahead of the
United States, and so are laly, Japan and Britain. One reason for the United
States having a lower mobile telephone penetration rate than several European
nations is that there are several standards deployed in the country while most
European countries and Japan have stayed with one standard only, the GSM.

Sources: IDC/Morgan Stanley/The Economist April 29th 2000

“Info nomads” and “mobile generations” are cwo hot life style con-
cepts, closely related to mobile telephony. Less hot is the once so
much talked of “tele commuting” or “tele work” concepr. However,
this secems ro be a matter of terminology rather than a matter of real
life. The mobile tools provide large number of persons with oppor-
tunities to carry out their work without necessarily having access to
office buildings and fixed offices, thus making small business activi-
ties possible without incurring large overheads. They also make
close customer reladions a fact of life for large businesses. Palmtops,
laptops and mobile telephones are just the start of the new mobility,
of which there are, and will be, many kinds. In a report called
“Internet Unplugged” written by Michelle Pineda, STATT, the Swe-
dish Office of Science and Technology, the following kinds are
listed:
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Mobility — the platform for tomorrow

Geographical mobility
Physical mobility between two or several locations
Social mobility
Mobility. between different contexts, i. g. from home to office; to the schools
of the-children; to meetings with different associations; to hospitals and care
institutions; to sports events; entertainment etc
Electronic mobility
Mobillty between communication utits and systems i. g. from modem
communication to Ethemet
Three different kinds of electronic moblllty
Personal mobility
Voice communication on-going while moving
Terminal mobillity
Staying connected while a termlnal is'moved from one place to another
within the same network or to a different network altogether
" Session mobility
A session moves from one terminal to ancther in order to include more
individuals in a conversation or a telephone conference

Figure 40: The future will see many kinds of mobility, at least according to the
report “Internet Unplugged” by Michelle Pineda, STATT.

Source: STATT Utlandsrapport USA 9812: Internet Unplugged by Michelle
Pineda

Services available via mobile telephones are constantly growing.
Analysts at Datamonitor estimate that the installed base of mobile
telephones is so large that these telephones in the very near future
will become important tools for e-banking, e-trade and e-shopping
as soon as the telephones can be combined with smart cards for
payment. This will be a reality as soon as it becomes easy to surf the
Internet from a mobile device. However, other industry specialists
are more careful in their predictions of the future. One expert from
Ericsson says that it will not be possible to download a complete
home page to the miniature screen of a mobile handset, not even in
a more distant future.

For a start, let us all have a look at the conventional data, such as
headcounts, percentual annual growth, and penetrations rates for
mobile , describing the mobile world. The following figures describe
the global growth and penetration per 100 inhabitants of mobile
subscriptions during the period of 1990 to the end of 1999. Note that
the sources are different, thus data are not directly comparable
between the figures.
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Global annual growth of mobile subscriptions
1990-1997

In percent

1801 1082 1883 1984 185 1996 1987
‘BAnnual growth in percent |

Figure 41: The annual growth of global subscriptions for mobile telephones from
1990 to 1997, as seen by ITU. The value for 1997 is an eslimate.

Source: ITU World Telecommunication Indicators Database
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Global penetration of mobile subscriptions 1990-1997
Number of mobile subscriptions per 100 inhabitants

1947
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@Number of motsie suschibers per 100 inhabstants |

Figure 42: The changes in the penetration rate of global mobile subscriptions from
1980 to 1997 are described in this diagram. The figures give the number of
subscriptions per 100 inhabitants as seen by ITU. The dala for 1997 is estimated.

Source: ITU World Telecommunication Indicators Database

Global growth of mobile subscriptions 1998-1999

Subscribers Dec 1998 Increase 1989, Increase 1999 No of subscribers

in million = ~ million ; % Dec 1989
North America 74 17 23% ‘ 91
Latin America 21 4. 7 6T% 38
Europe 104 60 58% 164
Asia (excl. China) :

and Oceania 77 34 44% 111
China 25 15 60% 40
Rest of the world 8 5 63% 13
Total 309 145 47% 454

Figure 43: This figure describes the growth of mobile telephone subscriptions from
December 1998 to the end of December 1993 on a global basis. 1t gives the
actual number of mobile subscriptions as well as the percentual growth, which
was 47%. Latin America and China represent the strongest growth areas, more
than 60%.

Sources: EMC World Cellular Database/Allgon AB, Annual Report 1999
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In 1990 there were 0.22 mobile subscriptions per 100 inhabitants in
the industrialized countries. For 1997 the penetration rate was esti-
mated to 3.5 subscriptions per 100 inhabitants. The percentual an-
nual growth has been more than 40% per annum for the whole
period, with a marked increase in 1993 when the digital systems hit
the market. By the end of December 1999 there were 454 million
mobile subscribers in the world, counting all system standards. Some
analysts estimate that there will be more than one billion mobile
subscribers by the end of 2000. Should this happen subscriptions to
the mobile telephone systems will overtake the number of fixed
telephone subscriptions. The hypothesis launched by some mobile
optimists that countries lacking traditional telecom infrastructures
should jump ahead has not quite taken place yet. In fact, it was not
until 1996 that more mobile subscriptions than fixed ones were
bought.
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Global distribution of mobile telephony system
standards by December 1999

Total number of subscriptions: 454 million

. Analog system standards, 82 million, 18%
[} oigtat system standards, 372 mifion, 2%

Rest of tho worid
13 milfon
North Amerlca
Nosth Amarka ’ 1 - 47 mitllon
44 mildon ~a i

3 Latin Amersica

Latin Amerlca 17 midon
18 mifllon
Europe
7 mllllon
Europe

157 mlfion
Rest of the world
151 millioa

Digital system standards
North Amarica: US TDMA-800/1900, COMA-800/1900, GSM-1300, iDEN
Latin America: CDMA-800/1900, GSM-900/1900, US TDMA-B00/1900
Europe: GSM-800/1800, US TDMA-800
Rest of the world: PDC-800/1500, GSM-200/1800/1900, CDMA-800/1700/1900, US
TDMA-800 Analog system standards
North America: AMPS
Latin America: AMPS
Europe: TACS, NMT-450/300, AMPS
Rest of the world: TACS, AMPS, NMT-450/900

Figure 44: Analog system standards are used by 18% or 82 million of the globat
mobile subscribers, in total 454 million. The rest are using digital standards, which
means that 82%, representing 372 million users, still use analog mobite
telephones.

Sources: EMC World Cellular Database/Allgon AB, Annual Report 1999
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Mobile telephone subscribers in the OECD countries
in 1995 and 1997
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Figure 45: The figure shows the number of mobile telephony subscribers in the
OECD countries in 1995 and 1997.

Source: OECD Communications Outlook 1999

The following figure shows the mobile penetration rate in selected
countries by December 31, 1999.

The TELDOK Yearbook 2001

79



Mobile telephone penetration in selected countries
1999
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Figure 46: The figure shows the mobile telephone penstration rates as a
percentage of the total population for selected countries.

Sources: EMC World Cellular Database/Allgon AB, Annual Report 1999

Mobile operators in Europe

By the time the proposed and aborted merger between Deutsche
Telekom and Telecom Italia was in the hotair, the British weekly
“The Economist” made the following listing of the largest mobile
telephone operators in Europe according to their number of sub-
scribers. This was by Apnl 1 1999,
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Leading mobile operators in Europe
April 1999 and June 2000

Operator ~ ~  Ranking Ranking Number of  Number of
April 1999 June 2000 subscribers  subscribers
April 1999 June 2000

Telecom Italia 1 1 15000 000 20 000 000
Omnitel 2 4 7 000 000 12 500 000
Mannesmann 3 2 6 500 000 13 800 000
Deutsche ‘Tele- : : : &
kom/T-Mobil 4 3 6 300 000 13 400 000
France Télé-

com/ltineris 5 5 6 000 000 11 700 000
Teleférica 6 6 5 000 000 11 00 GO0
Vodaphone 7 7 5 000 000 9 400 000
SFR : 8 8 4800000 - 8500 000
Cellnet 9 9 4 000 000 8 100 000
Telia -10 16 3 500 000 2 760 000
Turkcell - 10 - 7 200 0CO
Total 63 200 000 118 360 00O

Figure 47: The figure gives the ranking of the leading European mobile operators
based on the number of subscribers by the end of April 1999 and by the end of
June 2000. In total, the 11 companies ranked had 63.2 million subscribers in 1999
and 118.36 million in June 2000. The fastest growth has happened in Germany,
where Mannesmann and T-Mobil have grown by 9 million subscribers — each!
Estimates made early 2000 said that the very same companies would have 86.6
million subcribers by the end of 2000.

Sources: FT Mobile Communications/Datastream/ICD/The Economist May
29th 1999/Public Network/ComputerSweden, September 27th 2000

In the first quarter of 2000 the merger between German Mannes-
mann and British-American Vodafone AirTouch took place, caused
one more reshuffling of the Top 10 ranking list among mobile
operators.

Four new GSM subscribers per second

By the year-end of 1998 the top 10 GSM operators in Europe had
55.1 million subscribers. By late summer 1999 the global headcount
of GSM subscribers passed 200 million. Every second four persons
become GSM subscribers, i.e. there are more new GSM users per
second than persons born. Only some four years ago specialists
announced that the number of GSM users would amount to 100
million by 2000. The double number was achieved well before the
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new millennium even started. According to “Public Network
Europe’s” bi-annual European GSM survey published in February
2000, vol. 10 # 2, there were in total145 million GSM subscribers all
over the continent, representing a growth of 71.5% since the
beginning of 1999. The highest growth markets are in the Czech
Republic, Hungary, Poland, Romania and Slovakia. Average mobile
penetration in the largest five West European markets of France,
Germany, Italy, Spain and the UK has passed 37% according to the
same source. The global GSM Association announced on 1 January
2000 that the number of worldwide GSM subscribers exceeds 250
million. This makes GSM the definitive mobile standard of the world.
As stated above, there were 454 million mobile telephone
subscribers by the end of 1999 worldwide, all standards included.
Predictions from mid 1999 by the GSM Association state that there
will be somewhere between 700 million and 1 billion GSM
subscribers by 2005. The largest single market is China — China
Telecom has 25 million subscribers. Second is NTT Japan, having 24
million subscribers. Third is AT&T having 10 million subscribers. By
mid 1999 there were 369 GSM operators in 137 countries sharing
annual revenues of the equivalent to100 billion SEK.

Sources: GSM Association/Public Network Europe, February 2000, vol.10
#2/Goéran Ahlqvist

Mobile growth in the EU

A report called “Wireless Europe — Wireless Data Prepare to Take
Wing” published on March 30 1999 by the analysts firm Salomon
SmithBarney describes the growth of mobile telephony within the
EU countries and compares it to the growth for fixed telephony. The
report compares the relationship between mobile and fixed tele-
phony by the end of 1998 and estimated growth for the end of 2000.
According to this report, Finland already had more mobile subscrib-
ers than fixed ones, Sweden was well on its way to a similar situa-
tion. Italy, Norway and Portugal also belonged to the contenders of
having more mobile subscribers than fixed ones by the end of 2000.
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Fixed and mobile penetration rates in the EU countries

in 1998 and 2000
Estimates for 2000
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98 fixed
telephony 47 67 55 57 55 54 45 53 51 43 41 . 69 66 52
00 mobile v ‘
telephony 32 48 74 35 30 35 54 42 42 50 34 60 41 41
00 fixed . : .
telephony 51 72 59 62 60 60 50 58 58 46 46 74 61 57

Figure 48: Ever more Europeans subscribe to mobile telephony. Finland already
has more subscribers to mobile telephones than to fixed ones. Sweden was
getting there at the time of this description — almost all new subscriptions are to
mobile telephony. italy, Norway and Portugal follow next. The figures are the
penetration rate per 100 inhabitants.

Source: SalomonSmithBarney: “Wireless Europe — Wireless Data Prepare
to Take Wing”, March 30 1999

There are several reasons for the phenomenal growth of mobile
telephone subscriptions on a global basis. One is the most recent
mantra “wireless”, and “wireless” is available globally which Internet
is not, as have been demonstrated earlier on in this chapter. In 1990
only 60 of the UN member nations had mobile networks. Today,
early 2000, 175 countries have working mobile networks. Another
reason for people rapidly adapting mobile telephony is the un-
reasonable waiting time for a fixed telephone in many countries. So,
for instance, in Russia and Moldavia you have to wait for more than
10 years for a fixed telephone to be installed. In remote areas of
India, in northern Pakistan and in some parts of China you have to
wait forever. It is simply not reasonable to install fixed networks. A
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third reason for mobile telephony growth is that countries without
working fixed networks relatively easily can have mobile ones
installed.

New ways of measuring: Revenue-per-
subscriber

We have remarked several times so far that measurements when it
comes to the Information Society technology and its users often are
uncertain and offer only one side of the coin, not the complete story.
Mobile telephony is a very good example of the need for new
methods of accounting. The case is as follows: So far we have
measured success largely by counting heads — number of sub-
scribers, numbers of users, number of calls, number of minutes, etc.
But this is not sufficient, specially not when it comes to mobile users
and Internet surfers. Take the Italian operators Telecom Italia and
Omnitel Pronto. They have the largest number of subscribers in
Europe, but the majority of their customers are so called pre-paid
subscribers. Approximately 75% of their massive customer base are
on pre-paid packages, while Deutsche Telekom only has a very low
percentage of pre-paid subscribers and a majority of contract custom-
ers. Pre-paid customers are conventionally described as having a
lower customer value since they are prepared to spend less than
contract customers. It is evident that real success in the mobile
telephony business only can be judged on a different basis, revenue-
per-subscriber. This goes for the hyped Internet businesses as well.
Revenue-per-subscriber is presently the more precise method of
measuring the success of any T.LLM.E. business, not headcount,
unique hit counts and similar arcane accounting methods.
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Pre-paid and contract subscribers of European mobile
operators per December 1999

EINo. of pre-paid subscribers JNo. of contract subscribers |

Figure 49: Telecom ltalia, Omnitel Pronto, Telefonica and Vodafone have a
majority of subscribers on pre-paid packages. The German operators
Mannesmann and T-Mobil (Deutsche Telekom) have a majority of contract
customers, generating higher revenues-per-subscriber.

Source: Public Network Europe February 2000, vol. 10, # 2

We noted at the beginning of this secton that portable Inrerner will
play an important role for future mobility. Access is already available
via mobile telephones, palmtops and portable computers, the lacter
being seen as a wol for increased productvity. Let us have a look.

Portable computers increase productivity of
travellers

Portable computers contribute to increased productivity by people
travelling, This is the conclusion of an indepth analysis undertaken
by The Gartner Group. One reason is that any person having a
portable computer tends to work at least a couple of hours extra per
week. In spite of this the experts predice thar sales of portable com-
puters will decrease. First of all, portables are seen as very expen-
sive and judged “tools and toys for the very rich”. Second, palm
tops, smaller and lighter, and costing considerably less, are selling
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very well, In 1998 some 92.2 million personal compucers at a total
value of USS 158.7 billion were sold worldwide. Stationary comput-
ers answered for 83% of all sales while portable ones for 17%. By
2002 158.2 million personal computers at a total value of US$ 253.7
billion will be sold globally. Only 16% will be generated by sales of
portable computers. This goes for everywhere except Japan, where
living space is scarce and 60% of all PCs are portable ones. For the
rest of the world palm top sales is growing fast. This is according to
The Gartner Group.

Portable and stationary PCs 1998 and 2000

84%

2000

‘D Stationary computers
¥ Portable compuiers

1998

Figure 50: In 1998 92.2 million PCs at a value of US$ 158.7 were sold worldwide.
Stationary PCs generated 83% of the total value and portable ones 17%. By 2002
158.2 miillion PCs are estimated to be sold at a total value of US$ 253.7. 16% of
the value will be generated by portable sales.

Sources: Computer Sweden April 28 1999/The Gartner Group

However, some analysts hold a different opinion. Not least American
experts report that more people become increasingly dependent on
wireless and mobile communications which will result in many more
portable computers being sold in the near future at considerably lower
prices. Wireless access will be 2 commodity to provide all users with
simple and fast communications and informadon recreval. At present
rwo types of wireless access networks are the dominating ones:
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1. Wireless networks optimized for speech transmission, for instance AMPS,
Advanced Mobile Phones System, and GSM, Global System for Mobile
Communications. Both are implemented in the USA. A third one is DECT,
Digltal European Cordless Telecommunication, which started
out as a European network.

2. Wireless networks optimized for data transmission, for instance
RAM/Mobitex developed by Ericsson; Ardis/Modacom developed
by Motorola and IBM; Metricom/Ricochet Network, a relatively new
packetswitching network developed in Silicon Valley, California, USA.

Mobile Internet fast growing in the US 1999 to 2004

Estimated number of users of mobile Internet access in the US

4400 000
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400 000 510 000
250 000 D l
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Figure 51: During 1999 some 236 820 users were estimated to access Internet
via wireless devices in the USA. By 2002 lhere will be more than one million users
of wireless access to the Internet, and after that growth will be very rapid, at least
according to the analysts at the Strategis Group.

Sources: The Strategis Group/Computer Sweden no. 20, Friday
February 26 1999

The Gartner Group estimated in late summer 2000, mobile e-shop-
ping will be worth US$ 1 800 billion by 2003, and that rwo out of
three mobile telephones will have Internet access. IT Research
reported thac 100 000 WAP telephones and 107 000 palm tops were
sold during the first two quarters of 2000.

The TELDOK Yearbook 2001 87



5. The on-line
Information Society

S T B S S R M S

—

According to a report from Datamonitor from early 1999, there
would be 64 million European households with PC based Internet
access by 2004. Early 2000 the data said that 25 million European
households had PC based Internet access. 97% of all European
households have at least one television set, and 20% have access to
interactive services. The annual growth was the strongest in the
Southern parts of Lurope, 85% for Spain while the equivalent growth
for Sweden was 28%. Interner access had skyrocketed in Germany,
growing by more than 50% during the last six months of 1999. Dara
from the Irish analysts Nua from Juoe 2000 presents the number of
European Internet users as 91.28 million. However, they do not tell
how many access the Internet via PCs.

Darta like these can be taken as proof of the conclusion of the US
Department of Commerce, DoC, from 1998 that the Internet has
demonstrated a faster global growth rate than any other IT tool ever
before. lc took the wireless 38 years to pass more than 50 million
listeners worldwide. Television needed 13 vears to reach the same
amount of viewers. The Interner passed 50 million users after four
years of dissemination. By the end of 1998, after six years as a
public “commodirty
and by the beginning of 1999 153.2 million. According to the DoC
the Internet weaffic doubles every 100 days. But the Internet, like the
rest of the Informadon Society tools, is not yet a ool for everyone.

E3]

the Internet had more than 100 million users

By the end of 1997 the people of the rich countries had access to

31 046 Internet host computers per one million inhabitants while the
people of the poorest countries had access w 9 Internet host com-
puters per one million inhabitants. The global average of Internet
host computers per one million inhabirants was 5 104. Several ana-
lysts® reports on Interner usage are available on the web. Interesting
information can be found at Jupiter Communications and the Irish
consultancy Nua. Eurostat, ITU, the OECD and EITO are other
sources recommended for those with a particular interest in Interner
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usage. There are EU web sites reporting on the eEurope-project,
which has as its objective to create an information society for all. A
typical eEurope initiative is the proposal for last mile local loop
unbundling to be launched by December 31 2000.

During 2000 it is believed that the global Internet economy will
surpass 196 billion US$, equivalent to 1 700 billion SEK, this accor-
ding to estimates from Forrester Research. The laggest part will be
generated by e-business to e-business.

The global Internet economy in 2000
Total estimated value: 196 billion US$

Business to business - SRR >

Corterts | 157

Network access [EERE ] 167

infrastructure RN 5.

Financial services _ 12%

Retailsates [T 3%

Figure 52: During 2000 the global Internet economy will generate some 196 biflion
US$, equivalent to almost 1 700 billion SEK, according to an estimate by analysts
Forrester Research, Some 34% will be generated by business to business
activities, 18% by contents and equally much by network access services.
Infrastructure will generate 15%; financial services 12% and retail sales some 3%.

Sources: Forrester Research/David Philipson, Academy of Copyright, 1999-
03-02

The backbone of the global Information Society is made up of IP
networks and related services. One example of a modern 1P net-
work is the one Telia has opened in order to connect Stockholm to
the most important informadon centers of Europe. Bur in order for
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the global Internet economy to be successful, more that mere IP
networks is required. A number of customer demands related to the
Internet economy will have to be fulfilled. One such demand is
security for all kinds of financial transactions, in particular so for
financial transactions. A second demand, relevant to interactive
services, is high transmission speeds. A third demand is easy-to-use
interfaces and a fourth high quality transmission of pictures, still
ones as well as moving ones, of voice and sound. In most corners
of the world the best engineers are making efforts to find ever faster
transmission technologies, even faster access methods, better stan-
dards for the third and fourth generations of mobile telephony,
encryption solutions and so on. These are supposedly just around
the corner. Some products and new technologies will be with us
tomorrow, others will be presented within six months, and others
again in the future. Let us start with the present situation and the
growth of the number of Internet users.

Global number of Internet users 1997 to June 2000

1997 102 million
1998 120 million
1999 153.2 million
Feb 2000 248.68 million
June 2000 332.72 million

Figure 53: The actual number of Internet users grew from 102 million by the end
of 1997 to 332.72 million by the end of June 2000.

Sources: http://www.nua.le et alt.

By the beginning of 1999 there were 153.2 million Internet users in
the world. Most of them, 87 million, lived in the USA; 33.3 million
were in Europe, 27.3 in Asia, 4.5 million in Latin America and 1.1
million in Africa. 45% of Iceland’s population surfed the Internet,
33% among the Swedes, 28% of the Finnish and American popula-
tions and 26% of the Canadians. By the end of February 2000, there
were 248.68 million online users in the world. In thirteen months,
almost 100 million users had decided to become Netizens. During
the five months from February 2000 to June 2000, an additional

The TELDOK Yearbook 2001 91



84.05 million got online. Most of these were inhabitants of the Asian

and Pacific regions — 32.9 million. Analysts of Datamonitor estimate
that there will be 545 million Internet access accounts by 2003
globally. The following figure shows the distribution of Internet
users over the traditional geographical continents in February 2000
and in June 2000.

The inhabitants of the “global” online world, February
2000 and June 2000

Global region

Africa 2.36
Asia/Pacific 42.60
Europe 64.23
Middle East 1.29
Canada and USA 131.10
South America 7.10
Total 248.68

Number of dnline inhabitants, milliocns
February 2000

June 2000

2.77
75.50
91.28
1.90
147.48
13.19
332.73

Figure 54: By the end of February 2000 the Irish analysts NUA estimated the
global number of online users to 248.68 million, with a regional distribution as
shown above. In late 1999, there were 153.2 million users. Among these, almost 7
million were Chinese. Among the users in February 2000, there were 5.4 million
Russian Internet users. By the end of June 2000 the number of global on-line
users grew by 84.05 million. 16.9 million were Chinese.

Source: Nua, www.nua.ie

As one comparison of this rather impressive growth, the IDC esti-

mated by mid 1999 that there would be approximately 233 million

Internet users by the end of 2000. An interesting comparison be-
tween Internet hosts, users and PCs was made by the ITU, the
Internet Consortium and RIPE in 1998.
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Global Internet and PC distribution in 1998

Continent Internet hosts, Hosts per Users, total
total number 10 000 number
inhabitants
Africa 157 309 2.07 1647 100
Americas 32 009 278 401.29 73 671 600
Asia 2 610 386 7.38 ~ 29 910 800
Europe 7 728 825 96.80 39 208 800
Oceania 890 224 302.69 3 614 500
World 43 486 022 73.43 148 052 700
Continent  Users per PCs, total PCs, per 100
10 000 » number inhabitants
inhabitants
Africa 21.90 4 626 000 0.84
Americas 921.40 149 738 000 19.66
Asia 87.78 6 973 400 2.18
Europe 491.01 106 528 000 13.89
Oceania 1 236.46 8 802 000 38.40
World 255.84 339 427 000 6.40

Figure 55: The table shows the distribution and the penetration of Internet hosts
and PCs in the five conventional continents as well as the total figures for the
world. Considering the total number of global inhabitants, more than 6 billion, we
are just at the very beginning of a globalization process, as these figures so
clearly demonstrate. Particularly interesting are the penetration rates, hosts per
10 000 inhabitants, Internet users per 10 000 inhabitants, and PCs per 100
inhabitants.

Sources: ITU, Internet Software Consortium, RIPE

In early 1999 Internet usage grew by some 1 000% annually, while
voice traffic via the telecom network grew by its traditional 10%.
One consequence of this is that Internet traffic will be larger than
voice traffic in early 2000, according to the American analysts Data-
monitor’s report “The Future of the Internet”. The ever-increasing
interest of Internet users is one factor behind this breathtaking
growth. Another one is the availability of new technologies such as
DSL, Digital Subscriber Lines, and cable-based modems. Datamonitor
predicts that the two strongest push factors for the Internet into the
mass markets will be digital television and mobile communication
via the Net.
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Voice telephony overtaken by the Internet in 2000
Volume in petabyte = 10

6 400

Voice & Intemet
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Figure 56: Early 1999 saw a growth of Internet usage exceeding 1 000% per year
while traditional voice ftraffic over the telecom network grew by 10%. Thus the
Internet traffic volume overtakes voice traffic volume already during 2000 as is
shown in this figure.

Sources: Computer Sweden, February 24th 1999/Datamonitor

IP telephony — calling in the future via
the Internet '

IP telephony, i.e. voice via the Internet Protocol and the PC with
built in modem, sound card, microphone and some specialized
sofrware is forecasted to become a major competitior to fixed tele-
phony. The main argument is the costs. Independent of from where
vou call to wherever in the world, the cost is just for one local call —
the Internet access cost. Technology has developed to such an extent
that the quality of the transmission is the same as for fixed
eelephony.
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IP telephony forecast for Europe 1996 to 2005
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Figure 57: The analysts Frost & Sullivan made the above prognosis for IP
telephony in Europe early 1999. They are convinced that IP telephony will have an
annual turnover of some 100 billion SEK by 2005. The Scandinavian countries
made the largest investments for IP telephony in Europe during spring 1999, but
this will decrease as a part of the total Eurapean investment as soon as the
countries with large populations introduce IP telephony.

Sources: Computer Sweden no. 39 Friday 16th April 1999/Frost & Sullivan

Modems to be replaced by ADSL and cable

ADSL offers presently the fastest access method to the Internet, at
least if you are living in a large city in Sweden and not too far away
from a DSL station. Those having access to CATV get fast access via
a cable modem, which allows access speeds of 10 Mbit/sec, accor-
ding to Telia AB. ISDN is a third possibility but the technology is
slightly antiquated. Source: Computer Sweden no. 39 Friday 16th
April 1999

In 1985, Sweden had nine web addresses. Early 1999 there were
64 882. The following figure describes the growth of the total num-
ber of Internet host computers in the world from 1991 to 1998, and
the penetration rate per 1 000 inhabitants. The numbers are in
millions of computers. By 1991, there were some 400 000 host
computers, and in 1998 roughly 29 700 000. Internet density, or
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Interner host computer penetration i.e. the number of host com-
puters per 1 000 inhabitants, grew from 0.005 to 5.1 during the
period.

Internet host computers in the world 1991-1998
In millions of computers per 1 000 inhabitants

14.4

B Number of internet host

computers
OHost computers par 1060
13 inhabitants
1993 22
0.7
1992 0.1
flos
1891 0.05

Figure 58: The upper bar shows the growth of the actual number of Internet host
computers in the world, while-the lower bar shows changes in the Internet host
computer penetration per 1 000 inhabitants during the same period.

Sources: ITU World Telecommunication Development Report 1998/Network
Wizards

The following figures clearly shows the rather astonishing growth of
the Internet as a2 mass communicatons tool, from the very early days
starting in August 1981 runaing undl January 1999. During this pe-
rdod of time the Californian company Network Wizards collected and
published data on the Net. Every six months they counted the active
Interner host computers, the last figures being collected for July
1999. It should be noted that these figures are all approximarions
and in no way exact. But they describe adequately the rapid dis-
semination of the new technology applicaton called the Internet.
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Internet host computers August 1981-July 2000

In number of computers globally

Point of time
August 1981
May 1982
August 1983
October 1984
October 1985
February 1986
November 1986
December 1987
July 1988
October 1988
January 1989
July 1989
October 1989
October 1990
January 1991
July 1991
October 1991
January 1992
April 1992
July 1992
October 1992
January 1993
April 1993
July 1993
October 1893
January 1994
July 1994
October 1994
January 1995
July 1995
January 1996
July 1996
January 1997
July 1997
January 1998
July 1998
January 1999
July 1999
January 2000
July 2000

Number of host computers

213
235
562
1024
1961
2308
5089
28174
33 000
56 000
80 00Q
130 000
159 000
313 000
376 000
535 000
617 000
727 000
890 000
992 000
1136 000

1313000

1486 000
1776 000
2 056 000
2 217 000
3212 000
3 864 000
4 852 000
6 642 000
9 472 000
12 881 000
16 146 000
19 540 000
29 670 000
36 739 000
43 230 000
58 281 000
72 398 092
93 047 785

Figure 59: In August 1981 there were 213 Internet host computers in the world. In

July 1998, the figure had grown to 93 047 785.

Sources: Network Wizards http://www.nw.com/Internet Software

Consortium, http://www.isc.org
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The leading Internet nations in the world based on the number of
Internet bost computers per 1 000 inhabitants were as follows in
January 1999. USA had the leading position having one web site per
nine inhabitants. Finland turned up as number two, having 106 web
sites per 1 000 inhabitants. Norway, Sweden and Denmatk followed
next. The total number of host computers was 43.2 million in
January 1999. Growth over January 1998 was 46%.

The leading Internet nations by January 1999
Number of host computers per 1 000 inhabitants
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Figure 60: In January 1999 USA held the leading position among the Internet
nations, reporting 115 web sites per 1 000 inhabitants. Small countries like
Finland, Norway, Sweden and Denmark followed close, while large European
countries like ltaly, Spain, France and Germany were far behind. This picture is
however changing very rapidly. Intemet is coming of age in southern Europe as
well.

Sources: The Economist, March 27th 1999/Network Wizards

Internet penetration as a pescentage of the total population gives a
slightly different picture. The following figure based on data from
the “Enropean Information Technology Observatory 20007 shows
Internet penetration in the EU countries as a percentage of the toral
population by the end of 1999.
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Internet penetration in the EU countries 1999
Internet users in percent of the total population
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Figure 61: Sweden, Denmark and Finland had the highest percentage of Internet
users among the countries within the European Union in 1999. The data in this
diagram confirms what we fearned from the one above — the southem European
countries are stower in adapting the new technologies but once they take off their
growth rates are higher than in the northem countries.

Source: EITO European Information Technology Observatory 2000

The Swedish SEB Bank presented an intetesting five-country com-
parison between E-nsers, i.e. users of mobile telephones, the
Internet, PCs and broadband access, in their Anaual Review 1999.
The countries included were UK, Germany, France, the Netherlands
and Sweden. By 2003 the accumulated population of these countries
is estimated to some 176 million. 100 million will be mobile tele-
phone users, 77 million Internet users, 60 million PC users, and 24
million will have broadband access. The time frame for the compari-
son is from 1993 to 2003. The projections for 2000 to 2003 are esti-
mates.
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E-users in the UK, Germany, France, the Netherlands
and Sweden 1993-2003
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Figure 62: UK, Germany, France, the Netherlands and Sweden together will have
some 176 million inhabitants by 2003 according to estimates made by the SEB
Bank. 100 million will be mobile phone users, 77 million Intemet users, 60 million
PC users and 24 million will have broadband access.

Source: SEB, Arsoversikt 1999

Content - the heart of the Information Society

The very heart of the information society is its content. But there are
several aspects of content to be considered. By content we may
intend the traditional type of content, produced by the content pro-
ducers of this world. We may intend our own production of content
such as texts, home pages, web sites, databases, documents, e-mail,
link guides, and catalogues, just to mention a few. In some cases we
may also think of content as the IT content of the services of the
information society. For instance, the services of the banks are more
and more IT related and IT based. Health care is another example,
as are several public services. And our photographs belong to the
content market — they are delivered on CD-ROMs and can be hand-
led and manipulated and distributed from our PCs and laptops via
the Internet. There is ‘content’ of sorts in the several microprocessors
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included in our present household devices, dishwashers, micro
ovens, toasters, mixers and other electronic devices. Our cars have
several computer networks included for all kinds of purposes that it
takes some time to understand unless you are a specialist of modern
cars.

From this it is evident that there are certain difficulties in defining
what content really is. Several attempts have been made but more
often than not they include rather vague concepts like the following

ones:
Information economy: .
Information quality
Communications quality
Communications investments
Knowledge management . -
Knowledge handling

One of the consequences of the Internet revolution, related to the
content, is the increased visibility of every single person’s competen-
ce when it comes to reading and writing and language knowledge,
because the Internet is so far almost totally text related. You have to
be able to read and write and to cope with a few languages as well,
should you want to surf the global Internet and you are not born
into the English speaking world. It is also becoming evident, as the
web is growing — by now there are more than two billion documents
available — that badly presented and unreliable web sites do not get
any visitors in the long run. So how are we to know what type of
content is interesting? Search motors are only a small part of the
answer. The rest is with the users. In September 1999, people
accessing and surfing the Internet occupied 40% of the total trans-
mission capacity of the national Swedish telecommunications net-
work. One conclusion of this could be that text is taking over from
speech. But from the US there are different signals. A research report
from the Internet database marketing firm Cyber Dialogue warns that
the US stampede onto the Internet is slowing. Among the facts
presented are:
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1. It takes money to get'connected and many of those off-line cannot
afford Intemet access

2. A third of all American aduits believe that they have no need for the
Intemet and do not intend fo get connected

3. 27.7 million Americans have tried the Internet and dropped it —
this is three times as many as when an-equivalent study was carried
out in 1997. ' '

Sources: Cyber Dialogue, November 1999/Cyber View by Wendy Grossman
in Scientific American March 2000

One question is how do data like these affect the content? Once
more we are faced with several possibilities without clear-cut
answers. But we can get some indications by reviewing the new
companies that are dedicated to the content production for CD-ROMs
and the Internet. The Swedish researcher Dr. Ake Sandberg carried
out a study of the budding content companies in Sweden, He
describes his findings in a report called “New Media in Sweden. The
Swedish New Media and Internet Industry Survey” from 1998.
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The value and content of new media productions
in Sweden 1996-1998

1998 [

mTotal |
JCD Rom

Figure 83: Dr. Sandberg regards new media as CD-ROMs and the Internet. The
figure shows the value of the productions in millions SEK for CD-ROMs and for
the industry in total for 1996, 1997, and 1998. The total turnover of this budding
industry made up of many small and new companies amounted to 110 millions
SEK in 1998. Not shown is the distribution of content, which was 5% of the total
production was games and entertainment; 26% for advertising; 26% for corporate
presentations, and 26% for training and education.

Source: Ake Sandberg: New Media in Sweden. The Swedish New Media and
internet industry Survey, Arbetslivsinstitutet 1998/via TELDOK 34E
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We have to concede that our knowledge about content and quality
of content still is at its very beginning. Content has been the constant
subject of a number of interesting experiments since the first days of
existence of telecommunication and radio technology based devices.
One example is from Hungary by the end of the 1800s. On the 14th
of July 1892 and the 4th of February 1893 the Hungarian inventor
and universal genius Tivadar Puskds had two patents registered by
the patent authority in Budapest for “the telephonic news dispenser”.
Bell’s invention, the telephone, rapidly found its way around the
world. Puskas’ idea was to create a news agency, which would
dispense news from all over the globe via the telephone. In 1894
there were 700 subscribers to the agency; by 1896 there were 6 185.
The reason for the increase was that the news agency had included
entertainment in its offer — lectures, theater, opera and concerts.
Then the broadcast radio was invented and Puskds became the
father of Hungarian broadcasting. The content industry adapted to
new technologies but the themes remained the same — news,
weather forecasts, entertainment, education...

For information on research efforts, see chapter 16.
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6. Computers and
re_!gtgd technologies

i

There will be about 649.5 million PC users in the world by the end
of vear 2000 if the estimates of the gurus turn out as expected.
During 2000, IT analysts expect that some 200 million PCs will be
shipped to the users of this world. The annual growth is estimated to
18.5% over 1999. The Japanese market is growing by 35%, the
western European market by 14.5% and the Swedish market by 9%.
Apple is doing quite well in Europe and sold 270 000 Macs during
QI 2000. In 1999 some 110 million PCs were sold according to the
same analysts. In 1998 the PC manufacwurers of this world produced
roughly 93 million personal computers. 65% of these were sold to
users in the US and Europe. The American manufacturer Compaq
held its position as the global market leader, having 13.8% of the
market. During 1998 the company increased its production by 20%.
Dell, having 7.9% of the global marker, teported an increase of 65%
of the number of machines produced, while IBM, holding the second
rank among the global PC manufacturers, increased its production by
9.5%. In spite of this, Big Blue reported a financial loss on its PC
sales. In global terms the market grew by 15% during 1998. The
European market growth was reported to 22%. According to the
analysts of Dartaquest the European PC sales growth was a direct
consequence of Internet access prices decreasing considerably
during the year. In 1996, there were five large PC manufacturers in
Europe, ICL, Bull (Zenith), Siemens-Nixdorf, Oliverti and Tulip. ICL
was acquired by Fujitsu. Bull sold Zenith to Packard-Bell. Siemens-
Nixdorf bought Olivetd and later sold the PC business to Acac. Tulip
was acquired by Acar. By 1999, there was no European PC-manu-
facturers left.
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Global market shares per PC manufacturer
in 1998 and 1999

In percent of the total market, 1998 = 93 million PCs
In percent of the total market, 1999 = 112.7 million PCs

1999

Packord Bell NEC
HP S

Figure 64: The global market share for PCs sold in 1998 and 1999 per manu-
facturer. The figure shows that the five largest manufacturers had 40% of the total
market share, while the European, Japanese, other Asian and ROW manu-
facturers shared the remaining 60%. In total 93 million PCs were sold in 1998 and
112.7 million in 1999. 65% were bought by persons living In the US and Europe.

Sources: Dataquest/Computer Business Review March 1999/1DC

By the end of April 1999 the analysts of 1IDC reported that PC sales
worldwide increased by 19% for the first quarter of the year. In the
US alone, the sales increased by 24%. The largest PC manufacturers

were:

= Q11999 Q22000
Cpmpag 13.4% . 13.2%
Dell gy L s%
IBM 7.9% 7.4%
Hewlett-Packard =~ 60% = 74%
Gateway 4.3% -
Fujitsu Siemens . - 46%
Others 59.2% 55.9%

Sources: IDC/Reuters/Dagens Nyheter April 27th 1999, ComputerSweden,
September 13th 2000
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By the end of July 1999 IDC reported figures for Q2 global PC sales,
which had increased by 27% over the second quarter of 1998. Sales
in the US market grew fastest, by 35.3%, basically thanks to a con-
cept called “pearly free PC”, which means that basic and cheap PCs
are part of Internet subsciptions, like modems could be bought for
nothing once you singed up for a year’s subscriptio to the Internet.
The leading manufacturers are sull the American companies Compagq,
Dell, IBM, HP and Japanese NEC. They sold 46.6% of all PCs. But
the so called “#o names” PCs are increasing their market share, not
least so in the low price segment in Asia. These lowpriced devices
are somertimes called “Iufernet computers” in Sweden. The 1DC
estimate for 1999 was more than 100 million PCs sold worldwide.

PCs sold globally 1996-1999

1127

1996 1897 1998 1989

BMillion PCs |

Figure 65: In Q2 1999 Compaq was stili the largest PC supplier in the world but
Dell was approaching rapidly. The five best known corporations shipped 47% of all
PCs during the second quarter 1999. Other manufacturers delivered 53%.

Sources: IDC/Computer Sweden, Wednesday August 30, 2000
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One conclusion of the facts above is that PCs are becoming a very
cheap commodicy, so cheap thar within soon it will be given away
for free to anyone willing to sign an Internet subscription. As men-
tioned we are back to the modem case — buy a modem for 1 SEK
(=USS8 0.11) and sign and Internet subscription for 12 months. An-
other conclusion is that PC pricing no longer has any lowest price
limits. According to Wall Street analysts, the indications are there —
Compagq is reportng decreasing profits and IBM has condnued great
ditficuley in creating a profitable PC division.

More users option for cheap PCs
In percent of sold PCs

BiMore than 12 000 SEK
BLess than 12 000 SEK

1996 1997 1998 1998 2000

Figure 66: A growing percentage among computer buyers opt for cheaper
hardware versions, in particular PCs costing less than US$ 1000. The gemeral
trend is to buy standardized hardware. The data of this diagram covers the period
of 1995 to 2002, 1998 to 2002 being estimates.

Sources: [DC/Ny Teknik1998:18 part 3/Regina Richter

\Why is this development interesting? Because it is obvious rhat more
and more persons become aware of what they want to use their
computers for and thus become less and less willing to pay for
functons they will never use. We are likely to see a trend that soft-
ware and hardware loaded with all che bells and whistles engineers
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tend to find so useful will find fewer takers — after all the number of
people with sufficient knowledge to use them are limited — whife
devices with userfriendly interfaces and functional, flexible software
will be che winners. IDC has confirmed this wend in the US as well
as in Sweden by analysing quarterly sales figures.

Sources: Several, among others Dagens Nyheter April 19th 1999/Ny Teknik
IT, week 18 1999

Global market shares of the five PC leaders
in 1997 and 1998

Market shares in percent of global
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Figure 67: The figure gives the shares of the global market for the five largest PC
manufacturers in the world for 1997 and 1998. The five kept their position also in
1998, and seem to be doing so in 2000 as well.

Sources: Computer Business Review, March 1399/IDC

The market for PCs in Europe grew by 15.5% during the second
quarter of 1999. This was a surprise because sales of PCs acrually
dropped by 2.9% in Eastern Europe. Countng Western Europe only,
PC sales grew by 18.4%. France was the country reporting the
strongest growth during the quarter, 27%. Growth in Europe was
evenly distributed between home computers, professional work-
stations and stationary computers, servers and portables.
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PC suppliers in Europe in Q2 1998

Compagq
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Others
51%

Delt
9%

Hewlett-Packard

Slemens 7%
6%

Figure 68: 49.6% of all personal computers sold during Q2 1998 in Europe were
supplied by the five most important manufacturers Compag, IBM, Deli, HP and
Siemens.

Sources: Svenska Dagbladet Thursday July 28th 199%/IDC

Sales of personal computers have been growing ever since 1985,
and most of all in the US. However, experts from Forrester Research
warn that the sales peak was reached during 1999. After that sales
will decrease. One reason is that many US households bought new
hatdware in 1999 in order to avoid any millennium bugs. Moreover,
the expert think that the market is becoming saturated, 52% of all
American households having PCs. This is contradicted by other
analysts who expect that more than 200 million PCs will be sold
during 2000, most of them in Asia.

But the PC market is a complex one. First of all there may be an
over capacity in PC manufacturing resulting in a price war. Secondly,
Internet service providets such as AOL give away PCs for free to
anybody signing a subscrption. This results in lower profits for the
PC companies and the consequences of low profits are well known.
Thirdly, software providers are not capable of producing programs
atiractive enough for the large masses of users, programs demanding
new and more powerful computer models. Sofrware upgrades have
been the major reasons for hardware exchange during the past de-
cades. Nowadays, most software has the functions demanded by the
majority of users, and the hardware of yesterday as well as the one
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of today is powerful enough for the average user. In addition to this
Internet is in head on competiton with the hardware. The servers are
made more powerful and intelligent and thus replacing many of the
PC functions. All the PC has to do is to look after the access and
connection to the Internet. The remaining functions are available on
the Net. So in the future the user will spend money on buying
higher speed transmission, bandwidth, and thus faster Internet ac-
cess, and time to surf the Internet.

The forecasts for development in Europe and Asia have been
similar to those for the US, but Europeans and Asians will follow
later. In all cases it will be of interest to watch the PC manufacturers
and their strategies for the future. Some may plan to become Inter-
net Service Providers, ISPs. Others like Apple may choose design
and function as their trademarks. And some like IBM may decide to
concentrate on selling knowhow and technology to other manu-
facturers — IBM provides Dell with technology. Others again, among
them Ericsson, are developing devices that are a cross between a
playstation, a palmtop and a WAP mobile telephone and Sony’s
playstations are becoming more intelligent. The future will be inte-
resting,

PC development in the USA 1998 to 2002
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Figure 69: The right hand scale and the dotted curve in the figure above indicate
the development of income in US$ of the PC manufacturers. The left hand scale
and the fat Black curve indicate the number of PCs sold in the US during the
period 1998-2002. Should these predictions made by Forrester Research come
true PC manufacturers like Compaq may face more problems ahead. Dell
announced early on their intentions to enter the Internet business.

Source: The Economist July 3rd 1999
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PC sales in the USA during the second quarter of 1999 increased by
35.3% compared to the same period of 1998. The five largest suppli-
ers Compagq, Dell, IBM, Gateway and Hewlett Packard sold 56.5% of
all PCs.

PC suppliers in the USA in Q2 1999
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Figure 70: 56.5% of all PCs sold in the USA during Q2 1999 were delivered by the
five large manufacturers, Compagq, Dell, IBM, HP and Gateway. Compare the
proportions {o those for Europe as shown in figure 140 above.

Sources: Svenska Dagbladet Thursday Juty 29th 1899/iDC

System failures and the human factor cause
76% of all system crashes

Most computer users sooner or later become aquainted with the
“bomb” symbol, warning thar the systemn has failed. Normally ir all
happens without any comprehensible reasons. The analyst firm
Onrtrack has decided that the main reasons why computers suddenly
decide not to function are system failures, human mistakes, software
confliets, viruses and natural catastrophes. System failures cause 44%
of all problems. Human mistakes are the reason behind 32% of all
system crashes and conflicting software causes another 14%. Viruses
cause another 7% of malfunctions and natural catastrophes such as
hurricanes and earthquakes are responsible for 3% of all computer
crashes and destroyed files.
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Major reasons for system crashes
In percent of total number of crashes

Naturat
catastrophles
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Figure 71: System failures and human mistakes are the major reasons behind a
majority of all system crashes and destroyed files.

Sources: CBR Special Report Series 1999/Ontrack Data

The global semiconductor industry

Estimates of the early 1990s predicted that the global semiconductor
industry should report sales equivalent to USS 325 billion. In 2005
the toral manufactuting was valued to exceed US$ 800 billion.
However, reports from 1998 support a different picrure. Total global
semiconductor sales amounted to US$ 125.6 billion, which means a
decrease in sales by 8.4% over 1997. Analysts at Dataquest predicted
that for 1999 sales would increase to USS 154.5 billion because a
majority of people depending on their computers and other ¢lec-
tronic sysrems would exchange old ones for new ones in order to
avoid Y2K bugs. The 20 global leading companies in semiconductor
manufacturing are listed below.
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20 global semiconductor manufacturers in 1999

Intel (USA)

NEC (Japan)

Hitachi (Japan)

Samsung (Korea)

Toshiba (Japan) .

Texas Instruments (USA)

Motorola (USA)

IBM (USA)

Mitsubishi; (Japan). .

Fujitsu (Japan)

LG Semicon (Korea)

Hyundai (Korea)

SGS-Thomson (France)

Philips (The Netherlands)

Micron (USA) :

Matsushita (Japan)
CAMD (USA) - ©

Siemens (Germany)

OKI (Japan)

Figure 72: The 20 leading semiconductor manufacturers in the world by 1999.

Source: ITU

As already stated above, the early 1990s were overly optimistic
times for those predicting the future growth of the semiconductor
manufacturing of the world. Sales predicted by the following figure
confirms this. Predicted sales of US$ 325 billion are rather far from
real sales of US$ 125.6 billion. So far there are no analyses made of
why the estimates were so far off track, but among the free specu-
lations generated by the discrepancies are that users are slower to
adapt new electronic devices than the wishful thinking of the manu-
facturers hope, and that there is a certain saturation among the com-
puter users for the time being. Now, once figures for the full years of
1999 and 2000 become available, it will be possible to see the
reasons.
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Global semiconductor sales 1960-2010
Based on data and estimates from 1990, In billion US$
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Figure 73: One part of the semiconductor industry picture in early 2000 is that the
sales predictions from 1990 fo 2010 are rather optimistic. Another pari is the fact
that certain chips are lacking as users ask for ever-increasing performance.

Sources: Ny teknik 1996:41/SGS-Thomson

The following figure shows the global semiconductor sales during
the six last months of 1998, month by month. Sales decreased in
December, but on a semiannual basis sales increased by 10.5%
compared to the equivalent period of 1997.
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Global processor sales 1999
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Figure 74: The 8 bit processors dominate the processor market in number of units
sold. They are used for embedded syslems. By July 2000 the total value of global
processors for embedded systems was US$ 17.3 billion.

Sources: World Semiconductor Trade Statistics/Computer Sweden,
September 13, 2000

A growing technology area is the development and manufacturing of
components for fiber networks and optical transmission. Global sales
amounted to US$ 8 156 million in 1996. The two largest manufac-
turers, Lucent and Fujitsu, produced more than 50% of the toral sales.
Our diagram shows sales per manufacturer as a percentage of toral
global sales.

116 The TELDOK Yearbook 2001



The global providers of equipment for optical
communication in 1996
In percent of totai sales US$ 8 156 miilion
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Figure 75; Global annual sales of equipment for optical communication in 1996
amounted to US$ 8 156 million. The figure shows the distribution per
manufacturer in percent of tolal sales.

Source: Dataquest

UNIX - a global view

Since the early 1990ics greac efforts have been made to create one
single UNIX standard. So far the result of these standardization
efforts is a fragmentadon into five different standards. There is the
Monterey standard including IBM, Santa Cruz Operation (SCO),
Sequent, Unisys, ICL and Bull. And there is the Solaris standard
supported by Sua, NCR, Sicmens, Fujitéu and Toshiba, The HP-UX
standard is supported by HP, Scratus, Hirachi and NEC, while
Compagq, Digiral and Tandem support Tru64. Specialists of the
Gartner Group are convinced that only three of these standards will
survive the first year of 2000. Linux is not commented. The distribu-
tdon of UNIX based operating systems of the world is described in
the following figure. Darta given 1s in percent of the global market
per type of UNIX system. Solatis UNIX took the lead in 1998 and
answered for 18.6% of all sold UNIX licenses.
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Global UNIX market per standard version in 1998
In percent of the global market
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Figure 76: The distribution of the five present UNIX standards during 1998,
measured in number of licenses sold, as a percentage of total sales.

Source: Computer Business Review, March 1999

In May 2000 Netsearch reported that every third Internet server sold
runs on Linux, which has turned out to be a very stable and bugfree
operating system, that just kecps running. IBM and Oracle are
among the Linux supporters. It is also interesting to note that Apple’s
next operating system Mac OS X is UNIX-based.
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7. Converging Techno-
logies and Merging
Providers

Since the early 1970s we have been using concepes like integration
to describe the future of the many information technologies and their
functions as well as the services provided. The background of these
descriptions are normally to be found in a need by those responsible
for the rechnology development to explain to their users the total
context of the many components of the IT complexity and what the
furure will look like. Since the very first edition of the TELDOK
Yearbook in 1987, these concepts have been described in many
ways. The following is a condensed version of how integration and
convergence have been accounted for during the years.

In the beginning of the 1980s, one of the leading persons in the
Swedish IT society, Mr. Nils-Géran Svensson, made the following
insightful description of what by then was called the integration of
the informadon resources. He related the tradidonal channels for
communicaton ~ voice, data, text, and picture — to the work
methods and tool of the information technology.
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1980 - integration of the information resources
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Figure 77: The integration of the information resources as seen in 1980 by Nils-
Goran Svensson.

Source: Nils-Géran Svensson, RDF 1983

A few years later, in 1984, Nicholas Negroponte, the famous head of
the equally famous MIT Media Lab, described the integration of
technology and media as follows. Telecommunications integrated
with microelectronics and computers, which in turn are integrated
with moving pictures and television. Researchers at the Harvard
University had tried to map the ecology of the information techno-
logy as well as possible competition between different media. The
newspaper and the book were not regarded as part of information
technology, while telex and television were. Moreover, Negroponte
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was a proponent of videomatic, the convergence of television and
video technologies. Now, in 2000, the very same professor is con-
vinced that we will use the Internet for everything.

1984 - the integration of technologies and media

Telgoqm-
munications

Moving
pictures

Tglevision and
video

electronics

Figure 78: The description of the integration of technology and media presented
by Nicholas Negroponte in 1984.

Source: N. Negroponte, MIT 1984

Towards the end of the 1980s and at the beginning of the 1990s,
information technology was all about devices and devices only.
Slowly it became clear that it was the provision of services that was
going to promote the whole industry. At that period of time, the then
Televerket, today Telia AB had its own school for training its
employees, Teleskolan. This school presented the future integration
of technology and services in the following tree diagram.
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1990 - technology integration towards services
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Figure 79: Devices and devices only - but the technology integrates towards
services. The positions of the nodes are of interest for a detailed analyzis.

Sources: AlTT/Teleskolan March 18th 1991

Four different technologies make up the basis of the following
model of the market for what was then called ICT, “information &
communications technology” - microelectronics, computer hard-
ware, software, and telecommunications. The three market segments
for office equipment, computers, and telecommunications generally
were treated as separate entities, however closely related.
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1992 - office equipment, computers, and telecom

The market
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Figure 80: Four technclogies are the basis for this model of the ICT market of the
early 1980s — microelectronics, computer hardware, software, and
telecommunications.

Source: EITO

By the middle of the 1990s the market until then segmented merged
into one — that of the Information Society. The convergence of
computers, telecommunications, and content as well as information
services became a fact, as shown by the following figure.
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1995 - the emerging information society
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Figure 81: By the middle of the 1990s the market segments merged into one
market, that of the information society. Content and services became an important
part of this market.

Sources: DTI/OECD/Devotech

By the end of the 1990s the total convergence of all the information
technologies and the resulting Information Society were taken more
or less for granted. Ever-new technologies, new services and new
infrastructures converge into integrated industries, making it possible
to tailor the technology to every personal request. But what will
converged devices look like? During the IBC*98 exposition for TV
and motion picture technology, the French TV channel Canal+
demonstrated their ideas for a set top box run by a media highway
system. There has long been suggestions floating around that we will
want devices with all functions in one box, as the following picture
shows.
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Technology convergence: A multifunctionat
device from 1998

Set top bax
e by MEDIA HIGHWAY SYSTEM

This is
a phone,
a supermarker,
a computer,
a movie theater,
2 baak,
a2 game station,
a radio,
a video club,
a mail box

and also
a TV-set.

Figure 82: A multifunctional device presented by the French TV channes! Canal+ at
the IBC'98 expo. It is particularly intriguing that the device also is a TV set.

Source: Teknik och minniska nr. 5/98

This idea of technology convergence seems slightly antiquated now-
adays. Few people seem to believe in anything that is not mobile
and not wireless. Moreover, many gurus are advocating a great
number of single or dual functional devices rather than one box for
everything. Another basic idea Js that every user should need one
single mobile terminal only, a terminal that is small and casy to
handle and that can provide all kinds of functions — telephony,
compudng, transmission, Internet access, and so on. In order for this
to happen on a mass basis, two requirements must be fulfilled — the
terminals must be cheap and the services, subscriptions, access and
traffic costs must be low, Ericsson’s WAP telephone is a first step
towards a mobile, multifunctional terminal, serving as telephone,
Interner access terminal, mobile computer... 1o this spirit Telia
proposed the solution presenred below in 1998.
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1990, 1998, and 2003 - the demand for mobility
and services is increasing
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Figure 83: In 1998 Telia described the development of the mobile service de-
mands from 1990 to 1998 and then to 2003. One single terminal can handle all
communications needs at reasonable tariffs.

Source: Telia: IT och telekom som drivkraft, 1998

However, convergence is not only related to technologies. The
various sub industries developing and manufacturing the Information
Society devices are also subject to convergence, only in this case the
phenomenon is called mergers. ‘Mergers and acquisitions’ is a fre-
quent headline in media in 2000. These mergers are one result of
the integration of the information technology industries, as can be
seen from the following figure.

126 The TELDOK Yearbook 2001



2001 - the total integration of the IT industries
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Figure 84: By the end of the 1990s the total integration of all the information
technology sub industries was taken more or less for granted, this as a result of
convergence. Ever-new technologies, new services and new infrastructures are
integrated into the integrated industries, making it possible to tailor the technology
to every personal request.

Sources: CyberMedia/STATT

The most merger prone industries in 1999 were the banking and
insurance businesses that were responsible for 37% of all mergers
worth more than one billion USS$, followed by the chemical and
pharmaceutical industries, responsible for 17% of the mergers made
during that year. Companies representing other industries generated
40% of all mergers, while the telecommunication and media in-
dustries were responsible for 6% of the mergers in the category. The
value of cross-border mergers rose by 60% in the first half of 2000
compared with 1999 according to the consulting firm KPMG. British
companies were the big spenders, buying for US$ 254 billion.
France, USA, Germany, Canada, Spain, The Netherlands, Italy, Fin-
land and Sweden followed next.
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The largest proposed mergers in the world 1997-1999

Acquired company. | Country | Buyer Commry. | BflfionUSs Year
I Telecom halia Ialy Deutschie Telekom AG Germany 82 1999
TR MebilComt T USK T BnCem Ry 1998
3 Citicorp USA Travelers Group Usa 3 1998
"4 Telecomlmln Ataly Ing COlveti&Co . lmly. 1998
5 Ameritech Corp USA SBC Com UsSA 1998
6 DankAmericaCorp (1 (USA T NationsBankCom | USALE L1998
7 MediaOne Group Inc USA AT&T Corp USA 1999
B AirTouch Coming ™7 USAT | VodafoneGroup LUK e 1999
9 MediaOne Grouplne  USA Comcast Corp USA 59 1999
107 Tele-Communicanens T USAT T ATATGhe sE T 1998 7
Il GTE Corp USA Bell Atlaatic Corp USA 53 1998
{2 Ao Cor TR A PR GO e e
13 MCI Com Corp USA WorldCom Inc uUsa 42 1997
14 ChislerCop 0 USATT - DeimlerBenzAGT T 407 1998
15 AstmAB Sweden  Zenecs Group 38 1998

Figure 85: The table shows the largest proposed mergers during the period of
1997 to 1999. The value is the merged value in billion USS. The largest of these
proposed mergers, that between Telecom Italia and Deutsche Telekom, did never
happen. Olivelli managed to outbid Deutsche Telekom at the very last moment.
See also following chapter about the corporations of the Cyberworld.

Source: Dagens Nyheter, Friday May 14th 1999/Securlties Data

The former telecommunication monopolies of Europe, most of them
now public companies, are looking for global partners as a direct
consequence of the liberalization of the various local markets. Swe-
dish Telia made its 1IPO to the public in May 2000. The first country
in Europe to sell out the state telecom monopoly was the UK, which
in 1984 saw to it thar the BT stock became the most widely distri-
buted stock in the country. A couple of years later the Japanese state
sold out NTT. In 1996 the German public was offered to buy shares
in Deutsche Telekom in the largest IPO ever so far. Some 18 months
later France Télécom followed suit. When the Japanese state sold
NTT in 1986, the IPO had an esdmated value of just above 15 billion
USS. The 1PO of Deutsche Telekom was worth almost as much, 13
billion USS. Similar IPOs for British Petroleum, British Gas, and East
Japan Railway have all been in the order of size 8 to 12 billion USS,
while BT, being the ficst one out, was sold for the equivalent of 6
billion USS$.

128 The TELDOK Yearbook 2001



The largest IPOs in the world 1984-1996
In billion US$

British Tatecom,
1984

East Japan
Raliway, 1993

British Gas, 1986 [i¢

British Petrolaum,
1987

Deutsche Telekom,
1996

NTT,1996 b

Figure 86: The values of the largest IPOs in the world from 1984 to 1996. Severat
megamergers have happened since.

Sources: Privatization International Database/The Economist November
23rd 1996

Norway and Sweden had a bout of merger mania in 1999, when
Telenor and Telia AB were supposed to become one single provider
of Information Society services in the Nordic area. For several rea-
sons it did not work out, and the rest is history. However, libera-
lization is one of the many factors influencing technology develop-
ment.
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8. Liberalization

The key concepts of information technology development in the
1990s were the technology convergence, which we have described
above, the liberalization of earlier telecommunication monopolies,
and the privatization as a consequence of liberalizavon. In turn, an
indirect consequence of these concepts are the many mergers be-
tween telecom operators, Internet and other service providers, con-
tent producers, and other IT companies in order to create global
companies, or at least companies that can offer as many products
and services as possible.

Liberalization, or maybe better, dercgulation and reregulation, is
seen as the major force behind the fast growth of the T.LM.E. mark-
et. In 1990, only New Zealand and Japan were open for compeuton
in main line telephony. During the following five years, Australia,
Canada, Finland and Sweden joined these two natons. Since January
1 1998, all EU countries are open to competition. Oaly in 1995 and
1996, shares of a total value of 26 billion US$ in former state owned
telcos like Deutsche Telekom in Germany, STET in Italy, KPN in the
Netherlands, Telefonica de Espana in Spain, Matev in Hungary, and
UK Cable in the UK were sold to the market. By the end of 1999, six
among the 29 members in the OECD sull had telecommunicauon
monopolies — the Czech Republic, Greece, Hungary, Poland, Portu-
gal, and Turkey, but all of them had decided 2 latest date for the
opening of the markets for fixed telephony. All OECD countries
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were open for competition in mobile telephony by the beginning of
1998. According to ITU, deregulation is fast almost all over the
world, as shown in the following figure.

Number of countries allowing free competition
1994-1997

Per market segment

éﬁmbila talephony

Ointemational calls

Longdistance
calls
MLocal calls

Ftgure 87: In 1994 some 30 countries were open to competition in mobile
lelephony. By 1997, the number had doubled to 64. The slowest market segment
to open up has been the one for iocal calls, which by all means trebled during the
period, only from a very modest start. But the ones for international and fong
distance calls are not doing much better,

Source: ITU: World Telecommunication Development Report.

There were six nations among the OECD countries stll having
monopolies providing the fixed telecommunication services, while
all countries within the organization had ar least nwo competing
mobile operators by the end of 1998,
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Number of OECD countries allowing competition in
fixed telephony 1989-1998
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Figure 88: The figure shows the move from a regulated market {o a liberalized one
within the OECD member states. Only two nations allowed competition of fixed
telecommunications in 1989. By 1998, 24 out of 29 members had free
competition.

Source: OECD 1999

In 1989 there were rwo mobile telephony operators in 23 of the
OECD countries. In 1993 the markers of another three countries
were opened, and by 1998 there were duopolies in cight of the
OECD countrics. However, the field of mobile telephony is still
somewhat messy due to the many different technologies and
standards in usc. At the time of the following deseriprion, a number
of countries were stll in a mode of rransgression {rom analog to
digital systems. In some countrics there are operators having 2 lic-
ense but not using it. The (ollowing figure should be scen as an
indication only.
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Number of OECD countries with mobile telephony
competition 1989-1998
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Figure 89: In 1989, 23 OECD countries had mobile telephony monopolies and six
had duopolies. By 1998, 21 countries had free competition, 8 had duopolies and
there were no monopolies left in the area.

Source: OECD 1999

If we consider the global aspect, 60 of the members in the United
Nations had mobile telephony networks in 1990. By the beginning
of 2000 there are 175 countries having fully functonal mobile tele-
phone nerworks. This is the reason for the current caich phrase of
mobile telephony:

It took fixed telephony 100 years to morve from zero users fo one
billion, it has taken mobile felephony 20 years to cover the sante
ground, from gero users to one billion.

We are not quite there yet, but mobile telephony has an estimat-
ed global growth rate of 900 000 new subscribers/users every three
days, according to Telia Mobile AB.

So, to sum up, liberalization and the new legal frameworks im-
plemented so far in the industrialized world have opened the mar-
kets for free competition. The rapid diffusion of the communication
technologies to large numbers of users is also due to rthe develop-
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ment of user friendly interfaces — in most cases it is easy to use the
new equipment in a rewarding way. Because of this, we can make
the following addition to the catch phrase above:

— And it has taken less than ten years to have some three hund-
red thousand users access the Internet.
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Time frame
Telia 1853-2000
18563  Kongliga Elektriska Telegrafstyrelsen, The Royal Electrical
Telegraph Board, is founded
1855  New name for the Board — Kungliga Telegrafstyrelsen, The Royal
Telegraph Board
1880  The first telephone station for some 100 subscribers is installed

in Stockholm
1889  The first national telephone directory is published — it has 32
1901 pages

1914  The first public telephones are installed
1923 170 GO0 telephones are installed in Sweden
1932  The Telegraph Board broadcasts radio
The Telegraph Board launches the first bakelite telephones from
1934 LM Ericsson
1849  Miss Time, Fréken Ur, starts her service
1953  The national network is automated
The Telegraph Board becomes Televerket, the
1956  Telecommunications Board ’
1956  The Telecommunications Board starts its first TV-transmitter
The first mobile telephones subscribers, 26 in Stockholm and
1862  Gothenburg
The first data transmission via the telecom network and modem
1965  takes place
1970  The telecom satellite “Early Bird” is in function
1972  The first color TV transmissions are stared
1976  The Swedish national network is automated
1977  Stereo radio transmissions are inaugurated
1978  The first AXE station is in use
1981  Systems for radio paging are initiated
1982  NMT, the Nordic Mobile Telephone system, is in operation
1986  “The Hot Line” is opened
1992  NMT 800 is completing the older NMT system
1993  GSM for digital mobile telephony is introduced
Televerket becomes Telia AB, is no longer a state board but a
corporation PTS, Post- och telestyrelsen, the National Post and
1999  Telecom Agency, the first regulatory body, is formed
2000 The merger between Telia AB and Norwegian Telenor is aborted
IPO of 30% of the shares of Telia AB

Sources: Svenska Dagbladet, Sunday June 13th 1999/Radio Sweden March
2000
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9. The Information
Society in Sweden

The Information Society took its first steps in Sweden with the foun-
dation of the Royal Electrical Telegraph Board in 1853. The time
frame above shows the development of this royal board into the
Telia corporation, which in May 2000 made an IPO of 30% of its
shares and finally left the state monopoly era behind. Telia AB
continues to be the dominating actor in the deregulated Swedish
telecommunications market. However, this market is rapidly chang-
ing — to what extent and how is described in this chapter.

In spite of Telia’s late arrival to the public market, Sweden was
one of the first countries dominated by state telecom monopolies to
open its market to competition. This was a result of the fact that
Sweden never has had a monopoly regulated by law. Sweden got its
first regulatory body in 1993, PTS, Post- och telestyrelsen, the Natio-
nal Post and Telecom Agency. However, the de facto monopoly has
so far been strong enough to keep competition at bay. Some of the
market segments have been slow to open up to competition, such as
local calls, and network transmission capacity. In spite of these
circumstances, Sweden is at the time being looked upon as the
leading IT nation of the world! IDC, Wired, Newsweek, Der Spiegel,
and the EIU all have appointed Sweden the leading IT nation. We
will try to explain some of the reasons for Sweden’s success in the
Information Society in the following pages. It all started more than
100 years ago.

Ever since Mr. Bell patented his invention of the telephone in
1876, the Swedes became eager users of his innovation. By the year
end 1899, there were 2 million telephones installed in Sweden. This
fact was the sign of an inclination that has stayed with the Swedish
people, that of quickly adopting and using new technology. So
Sweden ended up appointed the leading information technology
nation in the world by IDC in February 2000 according to the IDC
information society index. The index is made up of 23 variables in
four categories and data is collected from 55 countries. The ranking
looked like this in February 2000.
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The IDC information society ranking of February 2000

Ranking 2000 . Country Ranking index 2000 Ranking 1999

1 Sweden 5.06 2
2 - USA : 5.04 ) 1
3 Finland 4.58 3
4 Norway 448 5
5 Denmark 4.34 6
6 Canada 432 10
7 The Netherlands 4.23 7
8 Switzerland - 417 -
9 Australia 413 8
10 Japan ‘ 4.09 9

Figure 80: Swedes as eager users of information technology ever since the very
beginning of telegraphy and telephony has resulted in Sweden being among the
global leading nations when it comes to dissemination and utilization of
telecommunications and information technologies.

Source: IDC

Newsweek proclaimed in a cover story of February 7, 2000, Sweden
as the most wired and most wireless country in the world. And the
Internet magazine Wired appointed Stockholm the equivalent to
Silicon Valley. To these pictures belong facts like Finland and
Sweden having the most mobile telephone subscribers, the most
personal computer users, and the most Internet users, all counted as
percentages of the total populations. Moreover, Swedish tariffs for
fixed telephony are among the lowest in the world, Sweden has
more Internet Bank users than any other country, and Sweden has
the most stock investors per capita in the world. The Swedes are
also among the heaviest consumers of dailies. The following list of
data gives some of the basic numbers on Sweden in the Information
Society. Data has been extracted from the various statistical sources
listed in the reference list.
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The Information Society in Sweden in 1999
As compared to 1997

1999 1997
Inhabitants 8 862 000 8 848 000
Households 4 704 800 4 665 000
Persons employed 3 918 678 (1998) 3692 676
Persons:employed : 3
by the electronic industry 57 987 (1988) 57 685
Persons employed by the
IT services industry 111 493 (1998) 114 765
GNP, SEK 1973 421 800 000 1 739 000 000 00O
Value of telecom equipment
exports, SEK n.a. 5 423 000 000 (1996)
Value of telecom equipment 1 -
imports, SEK na. "~ 1051 000 000 (1996)
Number of mainlines 6 010 000 6 010 GO0
Mainlines per 100 Inhabitants 66.5 g 67.93 .
Mobile telephone subscribers 5123 000 3 169 000
Mobile telephony subscribers i :
per 100 inhabitants 57.8 35.82
Telecom traffic minutes n.a. 37 billion
Television sets ) 4 700 000
Cable television subscribers, 1 860 000 1 930 €00
(households) (1998) = 70% of

total households
Nationwide television channels 12 ' 12
Nationswide cable television chanrels 11 1
Regional cable television channels 27 27
Satellite disc receivers in
private homes 750 000 720 000
Personal computers 5 728 450 3 100 000
Personal computers in
percent of households 58% -
Internet access via modem, total 2 000 000 1 540 000
Internet access via modem,
corporate users 400 000 307 000
Intemet access via modem, ,
private users 1 600 000 1230 000
Internet host computers
per 1 000 inhabitants 66.8 (May 2000) 33.4 (July 1997)
Web addresses ) 64 882 (anuary 1999) -

Figure 91: The data in the table are mainly from 1997 and 1999, except where
otherwise indicated. Note that the number of maintines does not increase, to the
contrary, there is a tendency for stagnation and decrease as mobiles take over.

Sources: ITU: Yearbook of Statistics, Telecommunications Services 1988 —

1997/Statistics Sweden: Statistisk Arsbok '99/Statistisk Arsbok 2000/SIFO/
Nordicom/SIKA/NUTEK/PTS
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In the spring of 1999, Swedes were the EU members having the
most access to PCs as well as Internet access according to estimates
from the EU and its Eurobarometer # 51.

Percent of population over 15 years having access to
PCs and the Internet at home in selected OECD
countries in July 1999

OECD average M=

Sweden

The Netharlands

Denmark ===

Finland
UK =
Germany FEEEESE— Wintemet
8PC

{reland F=

France

Figure 92: The Swedish population of 15 years and older have more frequently
access to PCs and the Intemet at home than any other OECD nation. The data in
this figure are estimates made by the European Commission in July 1399.

Sources: NUTEK: Svenskt néringsliv och naringspolitik 2000/EU’s
Eurobarometer # 51, July 1899

Studies made by NUTEK, the Swedish Natonal Board for Industrial
and Technical Development, show that 80% of all work places in
Sweden used computers and datacommunications in the daily work
in 1997. Every single company in Sweden with more that 250 em-
ployees has computers. For the very small enterprises, having 5-9
employees, every second company 1s computerized.
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In spite of Sweden being among the leading IT nations in the
world, it must be remembered that in comparison, the nation is a
small one having barely 9 million inhabitants. So in spite of Sweden
having among the most mobile telephone users in the world, the 5.4
million Swedish mobile telephone subscribers make up one percent
of the global marker,

Swedish mobile users 1% of global market in 1999

Global market

Rest of the world
99%

Figure 93: By the end of 1999 there were some 5.1 million mobile telephone
subscribers in Sweden. They make up 1% of the global number of users.

Sources: Several/Svenska Dagbladet Niringsllv, Friday March 3rd 2000

In 1997, the Swedish combined information technology and
telecommunications market had a total value of 13 126 million ECU;
in 1998 the value was 14 648 million ECU; in 1999 16311 million
ECU and the estimated value for 2000 is 18 035 million ECU,
according o EITO. The distribudon berween the various market
segments is as follows:
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IT and telecom market value in Sweden per segment
1997-2000

In million ECU
S , 1997 1998 1999 . 2000 (est)
Computer hardware 3145 3446 3684 = 3918
IT hardware ; 3853 - 4209 4512 4791
Software products 830 933 1061 1230
Services : 2823 3289 3803 - 4319
Software and services 3653 4222 4864 5 549
Total [T market 7506 8431 9376 10 340
Telephone sets 174 177 177 181
Mobile telephone. sets 472 656 851 1.060
End-user equipment 732 922 1118 1331
Network .equipment 611 643 663 . . 715
Telephone services 2 407 2497 2582 2 658
Mobile telephone services 1078 1239 1542 . 1827
CaTV services 350 438 521 630
Carrier services 4277 4652 5154 5 650
Total telecom 5620 6127 6935 7 696
Total IT + telecom 13126 14648 16 311 18 035

Figure 94: The total value for the combined IT and telecom markets in Sweden in
1997 was 13 126 million ECU, equivalent to 113.2 billion SEK. In 1999, the
corresponding values were 16 311 million ECU, or 143.7 billion SEK. According to
PTS, the market for fixed and mobile telecom services in Sweden increased by
8% during 1999 to a total value of 38.7 billion SEK.

Sources: EITO: European Information Technology Observatory 2000/PTS:
svensk telemarknad 1999

According to the report “Svensk telemarknad 1999” published by PTS
in June 2000, the turnover for fixed and mobile telephone services
was 38.7 billion SEK during 1999. This represents a growth by 8%
over 1998. The average growth for these market segments has been
10.2%. In 1994, the market value was some 24 billion SEK. Since
then, the Swedish market for telecom services had grown by 62% by
the end of 1999. See following figure. More information is available
at the web site http://www.pts.se.
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The market values for fixed and mobile telephony
services in Sweden 1994-1999
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Figure 95: In 1994, mobile tetephony services generated 18% of the total market
value for fixed and mobile telephony in Sweden. By the end of 1999, mobile
services generated 33% of the total revenues of 38.7 billion SEK.

Source: PTS: Svensk telemarknad 1999

Stockholm has become the center for Swedish actvites in the area
calted T.IM.E. — Telecommunications, Information Technology,
Media and Entertainment. Greater Stockholm is considered
“Enrope’s hottest spot for high-tech jobs”, at least according to the
Financial Times, May 17¢th 1999. This was confirmed by Newsweek
in February 2000 and once more a few months later by the Internet
magazine Wired. The media and entertainment industry is located to
the center of Stockholm with a large number of web design, content
producers and e-services companies, most of them small. Thus
cenctral Stockholm has become the equivalent of New York’s “Silicon
Alley” 1o the Swedish informadon technology sector. The smart
people, the know-how, and the infrastructure are in place. The
Swedish capital has two parallel fiber networks, providing the city
with some 140 000 kilometers of optical cables. 50 telecom
operators, most of them global, offer the inhabitants their telecom
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and IT services. Those requiring Internet access can choose from
many different technologies — radiobased broadband, ADSL, ISDN,
cable television, or leased lines via modem. Many operators offer their
users direct connections to the US via the Internet, providing transmis-
sion capacities of 155 Mbit/sec. 130 000 people are employed by the
T.I.M.E. companies, and they in turn are generating 75% of all TI.M.E.
activity in Sweden. 750 companies are specializing in new media. The
Stockholm stock exchange is trading with some 70 companies active
in che T.L.M.E.-industries, making it the highest petcentage of relecom/
IT/media companies of all European stock exchanges. More than 50%
of all research and development actvities take place in greater Stock-
holm, where Kista Science Park is the focus.

ISDN? in Sweden 1994-1999
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Figure 96: By the end of 1999, there were 645 000 ISDN connections in Sweden.
This represents a growth of 70% over 1998. 8% of the connections are to private
users, 92% to corporations. Afl ISDN connections are used for Intemet access.
So far, Telia is the only provider of ISDN.

Source: PTS: Svensk telemarknad 1999

Gothenburg, Sweden’s second largest city, on the west coast, and
Malmé in the south, are also important centers for Swedish informa-
tion technology development. Both have several important univer-
sities and research instdrutons, which attract competent people.
Industrial, entreprencurial and science parks, most of them including
actividges related to the Information Society, are Ideon Science and
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Technology Park, Lund; SoftCenter, Ronneby; Mjirdevi Science Park,
Linkoping; Chalmers Science Park, Gothenburg, and Aurorum Sci-
ence Park, Luled, and more are likely to make themselves known in
the near future. The Swedish Computer Association, Dataféreningen,
provided these data.

These rapidly growing and changing hotspots distributed from
south to north, from east to west, all contribute to the growth of the
country. According to a report from consultants Temaplan, presented
in August 1999, the industry growth was 20% from 1997 wo 1998.
The fastest growth took place in Gothenburg and in university cities
like Linképing and Umed. In Gothenburg, growth was 32%, in Stock-
holm 23%. Temaplan has measured growth by comparing the salary
statistics employers have filed with the tax authorities. In an interna-
tional perspective comparing GDP per capita within the OECD,
Sweden ranks 15 out of 29 — see following figure.

GDP per capita in the OECD countries 1999
In US$, based on PPPs

39 300

Figure 97: From an intemational perspective, comparing GDP per capita in US$
based on PPPs, Sweden ranks 15 out of 29 countries.

Source: OECD
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In international comparisons of IT and telecom penetration and
utilization, it is customary to calculate per capita consumption of
products and services. From 1995 to 1998 the Swedes have in-
creased the per capita IT expenditures by more than 20%, the
telecom expenditures by 19%, and the accumulated expenditures by
some 20%.

In 1995, the annual per capita IT and telecommunications ex-
penditures in Sweden were equivalent to 1 256 ECU, in 1999 they
corresponded to 1 837 ECU/Euros. The following figure gives the
per capita expenditures for information technology and
telecommunications for 1995 to 1999.

IT and telecom expenditures per capita
in Sweden 1995-1999

Year 1995 1996 1997 1998 1999
IT expenditure per capita, Euro 705 733 840 952 1056
IT expenditure per capita as a

percentage of GNP 3.28% 3.35% 3.71% 4.17% 4.44%
Telecom expenditure per capita,

Euro 554 587 629 702 781
Telecom expenditure per capita

as a percentage of GNP 259% 2.68% 278% 7.08% 3.28%

Accumulated IT + telecom

expenditures per capita, Euro 1256 1320 1469 1653 1837
Accumulated IT + telecom iy Bgme Lo
expenditures per capita . I o

as a percentage of GNP 588% 6.03% 6.49% 7.25% 7.72%

Figure 98: The figure gives the annual per capita IT and telecommunications
expenditures for 1995 to 1999 in actual value, ECU/Euro (1 ECU/Euro = 8.80764
SEK in December 1999), as a percentage of GNP, and accumulated for the two
calculations. In 1995, the Swedish GNP amounted to 1 496 951 million SEK, in
1996 to 1 489 885 million SEK, in 1997 to 1 529 659 million SEK and in 1999 to
1973 421.8 million SEK. The annual average growth of the T.I.M.E. expenditure
was 20%.

Sources: Data from European Information Technology Observatory 1999
and 2000/Statistics Sweden Yearbook'99/ The Swedish Bank/own
calculations based on these sources
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Looking further back in Statistics Sweden’s databases we find that in
1985 the turnover of the Swedish telecommunications industry made
up 1.83% of GNP. In 1990, the figure increased to 2.32%, in 1995 to
3.02%, and in 1997 telecom generated 3.03% of the GNP. The aver-
age for the OECD countries was 2.71% in 1997. By 1999 the Swedes’
accumulated expenditures for IT and telecom were 7.72% of GNP,
which amounted to 1 973 421.8 million SEK.

Looking into the future with EITO, we find that the European
information technology industry predicts a general growth of 5.8%
for telecom in 2000. The predictions for information technology
were 9.3% for 2000. According to EITO, the total IT and telecom
industry for Sweden in 2000 will amount to 16 020 000 ECU/Euros.
The equivalent figures for Western Europe are 456 118 000 ECU/
Euros for 2000.

The Swedish commercial banks predicted in March 2000 that the
overall growth of the Swedish GNP for 2000 will be 3.9% and that
2001 will see a GNP growth of 3.3%. Some important push factors
behind this growth are related to the Information Society industries.
Mobile communications are important to the growth of the Ericssons
of this world. Internet business concepts generate direct jobs in the
Internet industry but also indirect ones in almost all other industries.
Mobile communications and Internet business in their turn generate
business for the operators, and so on. And international trade in
what is called high technology industries such as aerospace, com-
puters, telecom, pharmaceuticals etc. is growing by 7% annually in
the OECD countries. The following figure shows the coverage ratio
between exports and imports — exports from USA just cover the costs
of its imports, while Sweden’s exports generate a surplus of 47%
related to its imports.
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OECD high technology trade in 1998

Coverage ratio in percent

Japan 182
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Figure 99: International trade in what is called high technology industries such as
aerospace, computers, telecom, pharmaceuticals, etc. is growing by 7% annually
in the OECD countries. The figure shows the coverage ratio between exports and
imports — exports from USA just cover the costs of its imports, while Sweden's
high tech exports generate a surplus of 47% related to its imports.

Source: OECD

Consumer spending is seen as the overall push factor. This may
indicate that the growth of the Swedish economy will become faster
as consumers get access to broadband communications, and mobile
Internet. Access networks, broadband, iPv.6, UMTS, and maybe WAP
technologies are seen as the ones most important to growth in the
immediate future. New infrastructures for broadband and UMTS are
part of the growth. However, in the introductions of new technolo-
gies, there is reason to count on caveats. For instance, WAP may
well be outdated before it is introduced to the larger public, the
iMAC from Apple killed the future of the discettes, and CD-ROMs are
on their way out, as is ISDN. Whatever will come, or not come, from
the laboratories and development departments of companies and
research institutions, the only certain thing is that we will see a
number of converging and converged technologies developing in

parallel.
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An Information Society for All

Engaged and spending consumers, creative developers of products
and services, entrepreneurs, and available risk capital are contri-
buting to Sweden’s success in the Information Society. But there are
also several political decisions and actions directly influencing the
situation. In March 2000 the Swedish government presented its
proposition on information technology, Regeringens proposition
1999/2000:86 “Ett informationssambille for alla,” (An Information
Society for All), which was accepted by the parliament. The main
points are:

1. 8.3 billion SEK will be invested in building a broadband infrastructure. Of
these, 2.5 billion SEK will be used by Svenska Krafinit to build a national
highway; 2.6 billion will be used for regional networks; and 3.2 billion SEK will
be used to support access networks. Companies as well as households will
be granted tax deductions for some of the access.costs; .

2. 49% of the Telia AB shares will be sold to the public. The IPO quI include 20
to 30% of the shares. All those who want shall get the opportunity to buy;

4. The government plans to increase the IT competence among the small
companies, SME. There is also an ambition to map how women use IT.
Moreover, KTH in Stockholm, the Royal Institute of Technology, will be given
means to take on 1 275 new students and to create an Intemet oompetence
center,

5. In May 2000 a law regardlng electronic sngnalures for secure e-trade will be
presented,;

6. All public services will be made available 24 hours.

The objective of the government is that 98% of all Swedish house-
holds should be able to install highspeed access to the communica-
tion networks, so called broadband defined as transmission speed of
no less than 2 Mb/sec., by 2002. For further information, see the
government proposition. Also explore the government website: http://
www.regeringen.se.

On September 1, 2000, ten companies and company groups filed
their applications with the PTS, the National Post and Telecom
Agency for a so called “beauty contest” for a licence for the third
generation mobile network, UMTS, (Universal Mobile Telephone
System). Four UMTS licences and two GSM licences were at stake.
Licences will be granted according to a ranking system, under which
every contestant is judged according to financial strength,
technological capacity, commitment to nationwide coverage, speed
of implementation, etc. The applicants were — in alphabetical order:
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Broadwave Consortium = Tele 1 Europe, Rix Telecom, Westem Wireless,
2G/3P Group, You Communlcahon
Europolitan _
' HI3G: Access = Investor, Hutchison Whampoa:
Mobility 4 Sweden = T-Mobile, Utfors, ABB Energy Ventures
Orange Sverige = France Télécom Bredbandsbolaget. Skanska,
" Schibsted:
Reach Out Mobile = Sonera Industnkapltal Telefénica
Tele 2 (Netcom) .
Telenordia
- Telia (Tella mobile)
Tenora Networks = Ratos, Nomura, Teracom

All ten applicants had commited to total national coverage by 2003.
This should mean that 99.90% of all persons living in Sweden could
have UMTS access by end-of-2003, which is 2 more extensive co-
verage than the GMS network offers at present. The UMTS network
will give the Swedes the widest such network in Europe and provide
everyone with wireless Internet access, among other things, by the
beginning of 2002. Ericsson is the most likely provider of the UMTS
technology systems.

On December 16, 2000, PTS awarded UMTS licences to Orange,
Tele2, Europolitan and HI3G. Telia and other operators were refused
licences, Telia’s application on the grounds of “deficiences in the
technical implementation”. In January, 2001, Telia and Tele2 agreed
to build a joint UMTS network; at the same time, Telia and others
appealed the PTS decision.

However, the Information Society market is not made up by
devices and networks only — the content, so difficult to separate
from its channels, the media, is the raw material and thus the very
heart of the services the users get access to via their devices. Con-
sidering this, content should be the industry on which we spend
most of our efforts to understand by quantifying, qualifying, and
developing. So far, this market segment is rather poorly investigated
in Sweden but a start has been made by Statskontoret, The Swedish
Agency for Public Management. Among other things, this agency
carries the public responsibility for developing the digital service
society, the 24 hours public services society, and also for Sweden’s
participation in “eEurope — An Information Society for All”, an
initiative by the European Council and the European Commission.
The objective is to create “a comprebensive eEurope Action Plan”.
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The former project, stated in the current IT proposition — see above
— includes mapping and defining so called “soft infrastructures” and
their values. See part I.

Statskontoret moreover participated in the second study of the
European market for electronic services, carried out within the
framework of the EU program INFO 2000. In order to gather data,
the organization carried out the most comprehensive investigation in
Sweden so far of PC and Internet utilization. The investigation is
based on 6 185 interviews with Swedes in the age groups 18 to 64
years. It was carried out by Statistics Sweden in May 1998. Statskon-
toret also investigated the Swedish markets for online and web
services, CD-ROM productions and audiotex. Since then, no equiva-
lent study has been published, so we will refer to the 1998 one
immediately below and in the following chapters.

In 1997 the largest segment within online and web services was
financial services and real time services, generating a total turnover
of 623 million SEK and an annual growth of 9% for the period 1994
to 1997. The market for audiotex decreased during the same period
by 19% annually. The following figure shows the distribution of the
different services.

The electronic information services market
in Sweden in 1997

Type of service Turnover Annual growth
in milllon SEK 1994-1997 in %

Online- & web services
(Swedish and foreign) 1250 1

. CD-ROM ; ‘ '
(Swedish and foreign) 200 = 80
Audiotex
(Swedish providers) 60 -19

Figure 100: The largest single market for online and web services in Sweden in
1997 was financial services and realtime services. The two segments had an
accumulated tumover of 623 million SEK. The total electronic services market had
a tumover of 1 250 million SEK.

Sources: Statskontoret, The Swedish Agency for Public Management /Lars
Klasén, SEMA Group Infodata
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As stated above, IT and telecom are important factors in the trade
balance between the nations of the world. The following figure
show the per capita trade balance for communications equipment in
1996 for the OECD countries, while the next figure shows the export
of telecom products per capita for 1998. The majority of the OECD
countries, 17 out of 29, had a negative trade balance. 12 countries of
the 29 reported a surplus, Sweden presented the largest one, almost
700 US$ per capita. Finland reported + 500 US$ per capita. Ericsson
and Nokia once more manifest their importance for the national
economies of Sweden and Finland.

Communications equipment trade balance for the

OECD countries in 1996
Per capita, in US$
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Figure 101: The figure shows the per capita trade balance for importation and
exportation of communications equipment in US$ for the OECD countries in 1986.
Sweden and Finland report the largest surplus while Iceland and New Zealand
report the largest deficit.

Source: OECD
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In 1998, Singapore exported telecom products for 1 214 US$ per
capita, while Finland exported for 1 205 US$ per capita, and Sweden
for 1 169 USS$ per capita. Japan generated telecom exports to a value
of 101 USS per capita and USA 79 USS per capita.

Export of telecom products in 1998

In US$ per capita
Indonesia | 3
China 1 5
Philippings 0 1
Thaland E2 25
Australia 32
Spain £ 34
Hungary &3 43
ltaly 57
Mexico R 57

Malaysia
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Figure 102: In 1998, Singapore, Finland, Sweden, Ireland and Israel, all small
nations, were the top five exporters of telecom preducts per capita. Singapore is
dominated by Singapore Telecom and a large number of foreign manufacturing
companies. Finland and Sweden are profiting from Nokia and Ericsson. lreland is
particularly successful in software development (Ireland is now the largest
software manufacturer in the world), and Israel in advanced telecommunications
and security equipment.

Sources: WTO SITC 764/Anders Rune, VI

3 918 678 persons were employed in Sweden by the end of 1998. In
1996, the equivalent number was 3 692 676 persons. 189 626 were
employed in the electronics industry in 1997, which can be com-
pared to 172 441 in 1996. Thus, almost 5% of all employed persons
in Sweden had IT related jobs in 1997, compared to 4% in 1996.
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These figures are generated by Statistics Sweden in collaboration
with NUTEK, the Swedish National Board for Industrial and Tech-
nical Development (see the publications “Elektronikindustri och IT-
relaterade tjanstefiretag i Sverige 1999, SCB & NUTEK, R 1999:15
and “Elektronikindustsi och IT-relaterade tiansteforetag i Sverige
1998, R 1998:25).

Ericsson and Telia were the dominating emplovers, having 36%
of all employed in the 1T industry in 1997, Almost two thirds of all
employed persons in the industry worked in companies having more
than 250 employees.

Number of employees in the 10 largest IT companies
in Sweden in 1996 and 1997
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Figure 103: Telia is the largest single employer among the ten largest 1T
companies in Sweden, Ericsson consisting of several companies, but in this
context counted as one.

Sources: Statistics Sweden and NUTEK: “Elektronikindustrl och IT-
relaterade tjansteforetag | Sverige 1998", R 1998:25/"Elektronikindustri och
IT-relaterade tjinsteféretag | Sverige 1999”, R 1999:15/CFAR

Ericsson dominated the electronics industey by far in regard to the
number of employees. Six Ericsson companies are among the ten
largest electronics companies employing two thirds of all persons
employed within the industry. These six employ 80% of all em-
ployees. See the following figure.
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Number of employees of the 10 largest electronics
companies in Sweden 1996 and 1997
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Figure 104: Six Ericsson companies employed 80% of the lotal number of
employees in the Swedish electronics industry.

Sources: Statistics Sweden and NUTEK:"Elektronikindustri och IT-relate-
rade tjansteféretag i Sverige 1998", R 1998:25/“Elektronikindustri och IT-
relaterade tjlinsteféretag i Sverige 1999”, R 1399:15CFAR

Swedish industry has been successful in using information tech-
nology wols right from the beginning in order to run more cffectve
and efficient organizations. Telephones and computers are regarded
as indispensable work tools. For a long period of time, Sweden was
the country having the highest computer density. The current situa-
don is described by the extensive rescarch carried out by Statskonto-
ret, The Swedish Agency for Public Management, which was
described above. Statistics Sweden maps computer users at work in
such a way that they are comparable to carlier surveys, In 1984, 24%
of the Swedish work force used computers. In 1998 the equivalent
percentage was 66%. IT literacy is a prerequisite for ever more
professionals. The following figure shows the percentage of the total
work force having computers at work in 1984, 1989, 1995 and 1998.
These figures invite to a number of interestung reflections: So is the
difference berween males and females as computer users relatively
small right from the first mappings made by Statistics Sweden in
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1984, Now the following figures must be read as rather inexact
levels rather than exact growth figures. In 1998, Statistics Sweden
posed the question “Do you have a computer at work?” which is seen
as the equivalent to questions posed in earlier surveys.

Computer users at work in Sweden 1984-1998
In percent of the total number of employed persons

Year 1984 1989 19895 1998
Men 25% 34% 54% 66%
Women 21% 31% 48% 65%
Total 24% 32% 51% 66%

Figure 105: The table above gives the percentage of the total working population
having a computer at their desk at work. The figures are for men and women for
1984, 1989, 1995 and 1998.

Sources: Statskontoret, The Swedish Agency for Public Management/
Statistics Sweden

The OECD states that the IT diffusion among workers can be mea-
sured by the number of PCs per 100 white-collar workers. In 1997
the personal computer distribution was as follows in 23 of the 29
OECD countries, according to the “OECD Information Technology
Outlook 2000”. In Sweden there are more than one PC per em-
ployee in business and government.

Statistics Sweden carried out a new study of computer usage
during 2000. The results were not available when this manuscript

was closed.
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PCs per 100 employees in selected OECD countries
by the end of 1997
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Figure 106: The installed base of personal computers used in government
agencies and businesses within selected OECD countries.

Sources: OECD Information Technology Outlook 2000/IDC/Eurostat/US
Bureau of Labor Statistics/ILO

To sum up the Swedish Information Society success story, let us
quote yet another magazine. The American business magazine “For-
bes” presented by the middle of 1999 a ranking of the Western
European countries based on the per capita availability of personal
computers, telephones, and Internet access, among others. USA
served as the reference country, having 100 points. Sweden was
number 2. The Swedish leadership has been around for some time.
Some reasons why Sweden most likely can keep its position are
given in a later chapter.
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Forbes' ranking of the Western European IT nations
in 1999

Ranking Country Points
1. USA 100
2o Sweden,.. .95
3. Norway 9
4. Denmark | ~80
5. ~_ Finland 87
6. Switzerland. . 85:
Te The Netherlands 78
8, UK e
9. Germany 68
10. France ... 66
11. Austria 65
e Belgum . - 64
13. ireland 60
14, italy - 53
15. Greece 42
16. - Spain 42
17. Portugal 39

Figure 107: The Forbes Magazine ranked the Western European nations
according to the per capita availability of personal computers, telephones, Internet
access and access to computer power. USA served as the reference having 100
points. Sweden got 95 in this ranking.

Sources: Ny teknik # 15/99/Forbes

By mid-September 2000 several Swedish papers and magazines,
including “Compnter Sweden™, quoted the World Economic Forum's
list over nadons offering the best so called corporate climace. Finland
is ranked the leader for 2000, USA number 2, Germany number 3

and Sweden number 7.
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The most competitive nations in September 2000

Nation Ranking 2000 Ranking 1999 Ranking 1998
Finland 1 2 2
USA 2 1 1
Germany 3 6 4
The Netherlands 4 .3 3.
Switzerland 5 5 9
Denmark 6 7 8
Sweden 7 4 7
UK 8 10 5. .
Singapore 9 12 10
Australia 10 13 15

Figure 108: “Computer Sweden"” quoted the above ranking of the nations offering
the best so called ‘Corporate climate’ in 2000, based on data from the World
Economic Forum. Finland has a very strong position over the past three years
and is ranked the best country for corporations in 2000. Sweden was number 7.

Sources: The World Economic Forum/Computer Sweden, September 15
2000

Anyone interested in the developments of corporate activities in
Sweden should visit the web site of the Invest in Sweden Agency at
http://www.isa.se.

Public information about ICT in Sweden

SIKA, the Swedish Institute for Transport and Communications Analy-
sis, is responsible for providing the public institutions and political
decision-makers of Sweden with statistics about the development of
information and communications technologies and their utilization.
In September 2000, SIKA published a status analysis called “Infor-
mations- och kommunikationsteknik i Sverige. En ligesanalys 2000”
(ICT in Sweden). A more comprehensive report is announced for
early 2001 and a follow-up report is planned for 2003. SIKA reports
to the ministry of industry, as does the Swedish IT commission,
which has published a large number of interesting reports, not least
on e democracy. See the following web sites: for SIKA: www.sika-
institute.se; for the IT commission: http://iwww.itkommissionen.se.
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Statistics Sweden, SCB, looks after the official statistics materials
and published “Statistisk drsbok” every year. The yearbook contains
masses of information on demographics, economics, education, etc.
See www.scb.se for further information.

PTS, the National Post and Telecom Agency, is the regulatory
body of Sweden. Each year the agency presents a survey of the
Swedish telecom market and one of the Internet market. The most
recent reports are “Svensk telemarknad 1999" (The Swedish Telecom
Market in 1999) and “Internetmarknaden i Sverige” (The Internet
market in Sweden) presented in October 2000. The latter contains an
analysis of ISP providers in Sweden, among other things. For more
information, see: http://www.pts.se.
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Footnote

8. ISDN stands for Integrated Services Digital Network.
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10. Fixed
Telecommunications

The Swedish market for telecommunications and information tech-
nology is one of the less regulated in the world. Sweden never had
a formal telecommunications monopoly, but a de facto one until the
privatization of the Televerket on July 1 1993. Then the former
telecommunications board became a stateowned company, Telia AB.
In May 2000, the Swedish government made an IPO of 30% of the
Telia shares — Telia entered the free market. For current state owner-
ship in former European telecom monopolies, see following figure.

State ownership in former European telecom
monopolies, May 2000

Operator Country Percentage of

state ownership
Austria Telecom™ Austria 100%
Belgacom Belgium 100%
British Telecom UK 0%
Deutsche Telekom Germany 67%
Eirecom Ireland 3%
France Télécom France 62%
OTE Greece 51%
Portugal Telecom Portugal 11%
Sonera Finland 55%
Swisscom Switzerland 66%
Telecom ltalia Italy 3%
- Telefonica Spain 0%
TeleDanmark Denmark 0%
Telenor Norway 100%
Telia Sweden 70%

Figure 109: Austria, having decided on an IPO, Belgium and Norway, whose
government also has decided on an IPO of Telenor, were the only western
European countries having fully state owned telecom operators by May 2000,
when the Swedish government made its IPO of 30% of the Telia shares. UK,
Spain, and Denmark have sold out their old monocpolies to the very last share.

Source: Svenska Dagbladet Naringsliv Thursday May 18th 2000
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In 1993, Sweden got its present telecommunications law, based on a
number of EU directives. These are being reviewed and the PTS will
present a proposal for a new telecommunications law in 2001. More
information about the EU directives can be found at the web site:
http://iwww.ispo.cec.be. From July 1993 and onwards the number of
operators applying for operating licenses for fixed and mobile tele-
phony, transmission capacity and other telecom services in the Swe-
dish market by the National Swedish Post & Telecom Agency, PTS,
has increased from 31 companies in October 1996 to 71 in April
1998.

From July 1997 until May 2000, 176 companies had registered
with the PTS as providers of telecom services as defined by the
Swedish telecom law. In total 31 licences have been granted. For
detailed information, see http://www.pts.se. In 1999, some 100 com-
panies were active in the Swedish market. 80 offered network capa-
city. 30 corporations offered fixed telephony services and 4 provided
mobile telephony services. In September 2000, four UMTS licences
and two GSM licences were being offered in a so called beauty
contest to those operators willing to offer nationswide cover of their
mobile services fastest. The value of the market for fixed and mobile
telephony services increased by 8% in 1999 over 1998 to 38.7 billion
SEK.

The fact that Sweden has had an unregulated market since the
very beginning of IT, does not mean that the Swedish market is fully
liberalized. According to a report by the Gartner Group called
“Liberalization Milestones” made for BT, Sweden ends up number
eight in comparison to ten EU countries regarding the degree of
deregulation. In spite of Sweden and UK being the first countries in
Europe to open their markets, Sweden has turned into a laggard in
several areas related to liberalization. Some of the reasons for this
can be found in the inefficiency of the legal structure, equal rights in
interconnection agreements, and discrimination of new operators.
UK still has the most deregulated market, followed by the Nether-
lands, Germany and France. Only Italy and Spain are slower than
Sweden when in comes to liberalization. This is according to Com-
puter Sweden # 9, Monday February 1st 1999,

As a consequence of this, the regulatory body, PTS, the National
Post and Telecom Agency, together with the Swedish Competitive
Board, Konkurrensverket, have been reviewing the rules regulating
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the Swedish market. The objective is that a new set of regulations
will guarantee an open market in all segments. PTS is also constantly
reviewing the tariffs for mobile telephony. These tariffs have been
very stable and relatively high in Sweden in comparison to those of
other countries over the past five years. The providers of mobile
services have been requested to restructure their tariffs and are
doing so. Swedish mobile telephony tarriffs are getting cheaper but
remain high in international comparisons. See the following chapter
for details.

The most important event for the Swedish telecom services
consumers in 1999 was the introduction of unbundled access (LLUB
= Local Loop Unbundling) to local as well as national networks and
an individual choice of preferred operators. After a2 number of initial
problems Sweden finally got a free telecom market for all. The status
of Swedish telecom is described in the annual PTS report on the
Swedish telecom market. However, the PTS report of 1999 is limited
to describing only those companies subject to the telecom-
munications law. Organizations active in fixed and radiobased in-
frastructures, network capacity, and telecommunications services,
including data communications services, Internet services, and
telephony services are included in the PTS survey of 1999, while the
content providers are not. This slightly different way of describing
the Swedish telecommunications market in 1999 by PTS has as a
consequence that the data of 1999 are not directly comparable to
data from previous reports. PTS has also decided to report on telco
operator income from end consumers only. Thus, revenues from
operator to operator business, for instance revenues generated by
interconnections, are not included in the 1999 market figures.

The value of the Swedish market for fixed and mobile telephony
services according to the PTS was 38.7 billion SEK in 1999.
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The value of the total Swedish market for fixed and
mobile telephony services per operator 1994-1999

750
500 2500
=1 1 500
500
20 000 21000 23500
1994 1995 1996 1987 1998 1989

M Tella @Tele2 DOEuropoiitan BTelenordia B Others

Figure 110: The total number, 38.7 billion SEK, includes the operators’ income
from end-user services only. By the end of 1999, Tella had 77% of the total
Swedish telecom market, compared to 81% in 1998. Tele2 had 11%, Europolitan
8% and Telenordia 2%. The rest of the operators had some 3%. Tella is loosing
market share to other operators, as expected.

Source: PTS: “Svensk telemarknad 1999"

The competitors in the Swedish Information Society market have
multuplied and the total market has grown by some 10% annually
during the past few years. In November 1997 there were 299
companies active within the telecommunications industry according
to Statistics Sweden’s special database CFAR. The telecommuni-
catons industry is made up of three subindustries, nerwork opera-
tions including mobile telephony; broadcasting and television; and
cable relevision operauons. 78% of all companies registercd, i.e. 240
corporatons, belonged to the first subindustry, network operations.
Statistics Sweden and the Swedish Institute for Transport and
Communication Analysis, SIKA, have reported on the state of the
telecommunications iadustry in “Tekekommnnikation 19977, a reporx
that can be ordered from SIKA.
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The following figure shows the distribution of the number of
companies in the telecommunications business in Sweden according
to their rype of operations for 1995, 1996 and 1997.

Telecommunications companies in Sweden 1995-1997

§I1995 11996 I:|1997|

Natwork operators Radio & telavision CATV-operators

Figure 111: The great majority of telecornmunications companies in Sweden are
involved in network operations. There are some 50 CaTV operators and less than
10 companies active in broadcasting and television. By the end of 1997, 299
companies held licenses issued by PTS.

Sources: SIKA Kommunikationer # 2 1999/SC8

In 1997 these companies had a turnover of 53.8 billion SEK, which
represented an increase by 3 billion SEK over 1996. Fixed telephony
generated 42% of the income, while mobile telephony generated
16%. Income from other telecom and network secvices such as the
Internet increased from 9% to 11% from 1996 to 1997. This repre-
sents a very modest increase comparcd to the rapid increase in
Internet growth in 1999.
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Telecommunications revenues per service
in Sweden 1997
In percent of total revenues = 53.8 biliion SEK
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Figure 112: Fixed telecommunications generated 42% of the total telecom-
munications industry revenues in Sweden in 1997. Mobile telephony generated
16%. Leased lines and data services, including the Intemnet produced 11%.
Broadcasting and television services amounted to 6%. Sales of products and
services ware 10% and the remaining 5% were generated by other services.

Sources: SIKA/Statistics Sweden

According to Starstics Sweden and the Swedish Instrute for Trans-
port and Communication Analysis, SIKA, the number of tratfic minu-
tes were almost 37 billion minutes in Sweden in 1997. The number
of traffic minutes for mobile telephony was estimated to 2.6 billion.
For 1998 the Swedish analysts AB Stelacon esomated the nadonal
market for fixed telephony to a total of 25.5 billion SEK excluding
the revenues for interconnections. This represents an increase of
some 2 billion SEK compared to 1997. The martket for mobile tele-
phony was estimated to 10.5 billion SEK for the same year, EITO
estimates the total Swedish telecommunications market including
equipment, hardware, services, etc. to the equivalent of 6 311 000
ECU/Euro for 1999 and to 6 679 000 ECU/Euro for 2000. Compe-
tition for the subscribers to fixed telephony will develop gradually.
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In April 2000, there were 13 operators offering fixed telephony
services as defined by the Swedish telecommunications law. More
detailed information is available at: hitp://www.pts.se.

Market value of fixed telephony per service area in
Sweden 19941999
In percent of total value = 26 billion SEK

M Other services
B International calls
i Calls from fixed to mobile
¥ Internet access
National calis
30 000 Fixed fees
4%
25 000 9%
0,
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:35% 35% - 31%
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Figure 113: Fixed fees and national calls were still the major income generators in
1999. They generated 65% of total market value. But calls from fixed telephones
to mobile ones angd Intermet access, generating in total 23% of the total market
value in 1999, are likely to show the most rapid growth. Note that annual values
do not add up to 100% due to: a) decimals are omitted, b} Intemet connection
fees are declared separately for 1999 only.

Source: PTS: Svensk telemarknad 1999

Telia’s total market share is decreasing with the entry and growth of
competing operators, just as predicted. The following figures are
indicating the changes per market segment from 1994 to 1999.
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Market shares per operator and fixed telephony market
segment in 1998 and 1999

In percent of total values

Operator  National calls International calls "Calls from fixed to
) mobile
1998 1999 1998 - 1999 1998 1999
Value: 8.2 Value: 9 Value: 2.5 Value: 22 Value: 4.1 Value: 4.9
billion SEK billion SEK billion SEK billion SEK billion SEK billion SEK

Telia 93% 86% 63% 62% 88% 80%
Tele2 3% 7% 15% - 156% 7% 1%
Telenordia 1% 4% 4% 5% 2% 3%
RSLCOM - - - 6% - -
GTS - - - - - 2%
Others 3% 3% 18% 12% 3% 4%

Figure 114: The values for national calls and calls from fixed telephones to maobile
ones are increasing, while the total value of interational calls is decreasing. In
each segment Telia is loosing market shares as competition becomes more
established and the Swedish users more aware of the opportunities.

Source: The table is based on data from PTS: Svensk telemarknad 1999

Telia succeeded in keeping 86% of the total Swedish market for
national calls in 1999 and 62% of the market for international calls.
Tele2 is the second largest operator and Telenordia the third one.
The following figure gives the change in fixed telephony from the
first days of a reregulated Swedish market until 1998, to be com-
pared to the figures above.
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Fixed telecommunications market shares per operator

in Sweden 1994-1998
As a percentage of the total market value = 25.5 billion SEK

Operator 1994 1995 1986 1997 1998
Telia AB 99% 96% 94% 92% 88%
Tele2 1% 4% 6% 6% 6%
Telenordia 0% 0% 0,5% 1% 2%
Others 0% - 0% 0.5% 1% 4%
Total 100% 100% 100% 100% 100%

Figure 115: Competition for subscribers to main lines will develop gradually and
Telia’s total market share will decrease. Tele2 is the second largest operator in the

segment for fixed telephony.

Source: Gdran Hedstrom, AB Stelacon

Consultants of OhrlingsPricewaterhouseCoopers, PwC, carried out
the yearly PTS telecommunications market sutvey in Sweden in
1998. According to PwC the total market value for fixed telephony to
endusers was 25.05 billion SEK. This represents an increase of 7%
over 1997. The total Swedish market for fixed and mobile telephone
services grew by 15% between 1997 and 1998, and amounted to a
total of 36.4 billions SEK. The market value of Internet access via
modem for 1998 was 1.7 billion SEK and the market for net capacity

reached 650 million SEK.
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The market value of fixed telecommunications
in Sweden 1994-1999
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Figure 116: The total value of the Swedish market for fixed and mobile
telecommunications services grew by 15% from 1997 and 1998 to a total of 36.4
bilion SEK. In 1999 the equivalent value was 38.7 billion SEK. The figure shows
the value of fixed telecom services to the endusers from 1994 to 1999 — the total
value then was some 26 billion SEK.

Sources: PwC/PTS: Svensk telemarknad 1999

Fixed fees made up the largest part of the 1998 market value, 34%
out of 25.02 billion SEK. Local calls generated 23%, long-distance
calls 10%, international calls another 10%, calls to mobile telephones
16%. The remaining 7% were generated by “other services. From the
OhrlingsPricewaterhouseCooper PTS report it is made clear that the
non-competitive segments of the telecommunications market are the
ones growing the fastest, i.e. services like local calls and services
paid for by fixed fees. Telia AB was dominating in both these seg-
ments, resulting in a growth of Telia’s total market share during 1998
as compared to 1997 as is shown in the following figure.
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Telia stronger in the Swedish market in 1998

Intarnational calts
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Figure 117: During 1998 Telia grew stronger in the Swedish market, basically due
to the growth of two non-competing areas, fixed charges and local calls. The
reason for this is that there were no regulation of the access networks, all owned
by Telia. New regulation has {aken care of the matter.

Sources: OhrlingPricewaterhouseCooper/PTS/Computer Sweden # 68,
Friday, July 16th, 1999

There were some 6 000 G00 fixed telephone subscriptions in Sweden
by the end of 1999. Four million private users, and two million
corporate users had subscriptions. There were about 140 000 cor-
porate switches. In spite of Swedes being offered a choice of several
operators, the great majoricy still have Telia as their preferred opera-
tor. 4 000 users are direct subscribers to other operators, some 2 000
private ones and 2 000 corporate ones. By the end of 1998, there
were about 750 000 indirect subscribers to other operators than Telia
and by the end of 1999, 1.4 million Swedes had indirect subscrib-
tions to other operators than Telia, The indirect subscriptions are
distributed among the operators as follows:
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Distribution of subscriptions for indirect connection for

fixed lines in Sweden in 1999
As a percentage of the total number of subscriptions = 1.4 million
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4%

Telenocdla
8%

Figure 118: Tele2 had 58% of the 1.4 million indirect subscriptions to fixed telecom
by the end of 1999. Utfars had 10%, Telenordia 8%, Optimal Telecom and
RSLCOM had 6% each, Glocalnet 4%, Rix Telecom 3% and other operators in
total 4%.

Source: PTS: svensk telemarknad 1999

In spite of nort all regulation being in place, historically Sweden has
done fairly well in international comparisons regarding prices for
fixed telephony. According to the OECD Sweden had the fourth
lowest pricing for professional subscribers in August 1998 among the
29 OECD countries. And the rariffs for private subscribers also were
the fourth lowest. The following figures show the tariffs for profes-
sional and private subscribers in the OECD countries in August 1998.
[t is cheapest to make calls in Iceland and most expensive to call in
Mesico. Data in rhe [ollowing figures are calculated before taxes,
based on PPP, purchasing power parites, in USS.
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Corporate tariffs within the OECD in August 1998
Before taxes, in US$, based on PPPs (purchasing power parities)
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Figure 119: The total costs for fixed telephony in Sweden i.e. fixed charges +
telephone minutes, are the fourth lowest for corporate users within the OECD.

Sources: OECD/Eurostat

Swedish private subscribers to fixed telephony had the fourth lowest
total costs according to data from Eurostat and OECD in August 1998.
The data in the following figure are calculated before taxes, based
on PPP, purchasing power parities, in USS.
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Private subscriber tariffs within the OECD
in August 1998

Before taxes, in US$, based on PPPs, (purchasing power parities)
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Figure 120: Swedish private subscribers to fixed telephony access have the fourth
lowest total costs within the OECD nations. The data are from August 1998.

Sources: OECD/Eurostat

The pricing picture for Swedish users of the Internet is not as favo-
rable in an international comparison as the one for fixed telephony.
In the Eurostat/OECD survey from August 1998 Sweden was the
eighth cheapest nation. In a survey from March 2000, Sweden in
right in the middle of the 29 OECD nations. The differences in
Internet tariffs for private users are amazing. In August 1998 a user
in Finland paid less than 20US$, while a user in Germany and the
Czech Republic paid almost four times as much, 68 US$ in Germany,
and 73 US§$ in the Czech Republic. The following figure irefers to
data from August 1998.
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Internet tariffs within the OECD in August 1998
Off peal)( time tariffs, in US$, based on PPPs (purchasing power
parities
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Figure 121: Intemnet tariffs for private users within the OECD countries, in US$,
based on PPP (purchasing power parities). There are larger differences for the
Internet users across the nations than there is for fixed telephony.

Sources: OECD/Eurostat

From August 1998 to March 2000 several of the countries having
high Internet tariffs in 1998 have lowered their tariffs, while Sweden
has stayed at the same tariff level. Thus Sweden finds itself in the
middle of the list over tariffs in March 2000. This in spite of the fact
that more than half of the Swedish population use the Internet.
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Internet tariffs within the OECD in March 2000

Costs for 40 off-peak hours of internet access in US$

Greece
Czech Republic
Ireland

m Telsphone fixed charge
B Telephone usage
z: ISP charge

Figure 122: The three main components of the Internet charges in the OECD
countries are a monthly fixed fee of a telephone subscription, charge for telephone
usage, and charge for Internet access. In the United States, Canada, Mexico,
Australia and New Zealand users pay only a fixed charge for any amount of time
of Intemet access. In this comparison, Internet tariffs in Sweden are
comparatively high.

Sources: The Economist, March 18th 2000/OECD
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In 1998, the Australian Productivity Commission, a government
agency, made a benchmarking study of the telecommunicacions
industry in nine nations, including Sweden. The report is called
“International Benchmarking of Australian Telecommnnications
Services” and is among other things comparing tariffs for different
segments of the telecom market in the nine nadons — Finland,
Sweden, UK, Australia, Canada, France, Japan and New Zealand.
The following figure from the report shows the costs of local tele-
com services for private subscribers. The costs are related to price
index. Local phone services are the cheapest in USA. The inhabitants
of Finland and Sweden enjoy the second and third lowest costs.
People living in New Zealand pay nothing at all for local calls and
for Interner access only a fixed fee. This is however higher than the
total price paid by Finns and Swedcs, fixed charges, local call char-
ges, and Interner access included.

Comparison of local telecom tariffs in 9 nations,
February 1998

OFixed costs Local calis

@ infernet
280
240
it n o £ iy
Finland  Sweden New Canada Australla France UK Japan
Zsaland

Figure 123: A Swede had the third lowest costs for local telecom services
according to the Australian Productivity Commission and its benchmarking report.

Source: Intemnational Benchmarking of Australian Telecommunications
Services, Reseach Report, Ausinfo, Melboumne, and March 1999
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The report of PTS on the status of telecommunications in Sweden in
1998, the OhrlingsPricewaterhouseCooper’s one, states that the value
of mobile relecommunicadons scrvice to the endusers was 11.4
billion SEK. This represents an increase of 35% from 1997. By the
yearend 1998 there were 4 108 000 mobile telephone subscriptions
in Sweden. This is 939 000 subscriptions more that 1997, or an
increase by 30%. Mobile telephones with prepaid cards represented
25% of the total numbers by the end of 1998.

By the end of 1999, the number of subscribers to mobile
telephony had grown to 5.1 millions, Le. the annual growth in real
figures was one more million subsecribers. GSM services are available
all over the country. The value of the total market for mobile
telephony was 17.7 billion SEK by the end of 1999. 2 000 000 users
had prepaid cards. By the end of Q1 2000, there were 5.4 million
users of mobile telephones in Sweden.

Mobile telephony subscribers in Sweden 1994-2000
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Figure 124: By the end of 1999 the penetration rate for mobile telephones was
57%. By the end of Q1 2000 the penetration rate was 60%. l.e. 60% of the total
Swedish population have a mobile telephone. From 1984 to Q1 2000 4 million
Swedes have become mobile telephone users,

Sources: OhrlingPricewaterhouseCooper/PTS
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The market share for mobile telephony of the three major operators,
Telia AB, Netcom/Comviq, and Europolitan changed rather insigni-
ficantly from 1998 o 1999. Telia had 54% of the marker in 1998,
51% in 1999; Netcom/Comviq 31% in 1998 and 32% in 1999;
Europolitan had 15% in 1998 and 17% in 1999.

Market shares of Sweden’s major mobile operators
in 1998 and 1999
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Figure 125: In spite of the rapid growth of the total market for mobile telephone
services in 1998 and 1999 the relative distribution of market shares in per cent
between the three major operators changed only little.

Sources: Several/Svenska Dagbladet, Ndringsliv, Friday March 3rd 2000

PTS reportts that the license area that has grown the most is the one
for nerwork capacity. In April 1998, 39 companies were registered as
nerwork operators. From January 1998 to May 1999 the number of
companies having notified PTS about later applications for licenses
increased from 33 to 97. Most of these notified for network capacity,
in total 60 companies. Notifications for telephony services grew from
15 to 34, for mobile services from 7 to 9, and for other telecommuni-
cations services from 10 to 22 during the same period.
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Licenses granted by PTS in December 1998

.- Fixed telephony. . . .. Mobile telecom - - Fixed lines/-
services. . services = | network capacity
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" MFS:WorldCom AB Telia AB (TFTS) Banverket RSLCOM
Sweden AB Telia AB (ERMES) MFS WorldCom AB
Stjigman Multimedia - Tele Danmark int. Telenordia AB
Invest AB" "= (ERMES) e e
Telenordia AB Netcom Systems AB Sonera Sverige AB
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Netnet International S.A.

Figure 126: Companies holding operating licenses in Sweden by the end of 1998.

Sources: OhrlingPricewaterhouseCooper/PTS

An interesting development regarding infrastructure is taking place in
Sweden as a direct result of the government’s desire to push
broadband capacity to all homes and to place Sweden permanently
on the map as one of the world’s leading IT nations as reported
earlier in this chapter. In March 2000 the government filed its IT
proposition to the parliament. One part of the proposition is that
every Swede should be able to connect to broadband Internet from
just about any place in the country.

Broadband has been discussed for at least three years as an
opportunity for Sweden to grow in the IT industry. And in many
communities various actors are already developing local broadband
networks. Electricity producers are offering their clients telephony
and Internet access via their networks and grids. Construction com-
panies include broadband into their new apartment houses. Cable
TV providers offer broadband services via their networks. So called
city networks are providing broadband services to local communities
all over Sweden.
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Among the local electricity boards developing new services, half
of them are owned either by local councils or by private entities.
Swedish companies and organizations owning network capacity in
the form of either copperbased networks, fiber based networks,
radio linked networks or satellite based networks are presented in
the following figure. The turnover figures are from 1997, in million
SEK. “Black fiber” simply means empty fibers, i.e. fibers not utilized
for information transmission or communication.

Swedish owners of network infrastructure
Turnover in million SEK

Company '~ Networking capaclty for sale Turnover Technologies

Black fibre  Other type 1997 A

of capacity {million SEK)

Telia Yes Yes >1 500 all
Banverket . No - Yes 105 - fibres
STOKAB Yes No 50 fibres
Svenska Kraftnat No No 30 fibres
Teracom No Yes 20 radio link
Rymdbolaget - Yes - Yes = .. 156 . satellite
Local councils (10)Yes - partly  Yes - partly <15 fibres and other
Sydkraft Yes - partly Yes - <10 fibres
Vattenfall Yes No <5 fibres

Figure 127: Swedish organizations owning net capacity either copperbased
networks, radio linked networks, fiber based networks or satellite based networks
and their tumover in 1897.

Sources: PTS/AB Stelacon: Kartliggning av den svenska telekom-
marknaden 1998
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Operators leasing networking capacity in Sweden
In million SEK

Company  Networking capacity for sale Turnover  Service

Black fibre Other type of 1997 (miltion SEK)
networking capacity :
Tetecom Finland No Yes <10  network leasing
: . MFS Worldcom No S iYes b
network leasing
- Global One ‘No Yes <5  network leasing
Telenardia No Yes <5 network leasing

Figure 128: Some of the companies offering their customers leased connections
at transmission speeds betow 2 Mbil/sec. These companies do not have an
infrastructure of their own. The turmover is for 1997.

Sources: PTS/AB Stelacon: Kartldggning av den svenska telekom-
marknaden 1998

In 1996, Telia AB had 71% of the total telecommaunicatons market in
Sweden. The three largest operators after Telia were Comviq, Tefe2
and Europolitan. Together they had 9% of the market while other
operators had the remaining 20%.

Swedish telecom operators in 1996
In percent of total market value = 45 billion SEK

Others

Europolitan
3%

Tele2
3%

Comviq _
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Figure 129: The market shares of the feading telecommunications operators in
Sweden in 1996. Telia was dominant having 71% of the markset.

Sources: AB Stelacon/PTS
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Also in 1996 there were 20 operators having the PTS license to work
a telecommunications operators in the country. Their accumulated
turnover was 36.6 billion SEK. In total 103 companies kept busy in
the telecom market during the year. They generated an accumulated
turnover of 45 billion SEK.

Licensed telecommunications operators
in Sweden in 1996

Turnover in million SEK

# of companies Turnover 1996
Licenced companies according to PTS 20 36 600 million SEK
Companies with similar activities 14 1 000 milllon SEK
Other companies adhering to the SNI-kod 642 69 7 400 million SEK
Total . 103 45 000 million SEK

Figure 130: In 1996 there were 20 companies having PTS licenses to function as
telecom operators in Sweden. The figure shows the number of companies having
licenses, those reporting similar services, and those adhering to the SNI code
642.

Sources: AB Stelacon/PTS

The size of the turnover of the operators in the Swedish market tells
its own story. Among the 103 companies having applied for PTS
permits and licenses in 1997, there were two having a turnover
larger than one billion SEK, Telia AB and Tele2. The following group
had turnovers from 50 to 200 million SEK, while the vast majority
turned over less than 50 million SEK.
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Telecom operators in Sweden according to
turnover in 1997

Two operators had a telecommunication services turnover larger
than 1000 million SEK in 1997: : ’

Telia AB

Tele2 AB
These operators had a telecommunication services turnover
between 50-200 million SEK [n 1997:

Telenordia AB

Global One Services AB

Telecom Finland AB

MFS Communications AB (MFS WorldCom AB)

RSLCOM Sweden AB

NetSource AB (telecommunication services broker, needing no licence)
These operators had a telecommunication services turnover of
less than 50 million SEK in 1997:

NETnet International S.A.

Nordiska Tele8 AB

Tele 1 Europe AB

TeliTel AB

CaliMedia Telecom CMT AB

Singapore Telecom Int. Sv. AB

Viatel Sweden Inc

Linenet Oy

Oy Finnet International AB

NetSystem International AS

T.M.l. Sweden

Europolitan AB

Long Distance International Ltd

GLOCALNET AB

Utfors Datakommunikation AB

Figure 131: In 1997 the majority of the telecommunications operators in the
Swedish market had an annual turnover of less than 50 miflions SEK.

Sources: PTS/AB Stelacon: Kartldggning av den svenska telekom-
marknaden 1998

The financial success of an operator can no longer be deduced from
the number of subscribers it has. Neither can success be measured in
“traffic minutes” and similar esoteric measurements of the past
centuries. Success has to be judged by the more precise measure-
ment “revenue-per-subscriber”. So far few data based on this
measurement exist, but they will be frequent in the future. Until then
we will have a look at the development of fixed telephony tariffs in
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Sweden, such as it has been with Telia from 1994 to 1998. Tariffs for
long distance calls halved during the period in order to be replaced
by local tariffs early 2000. On the other hand, local tariffs more than
doubled. The reason for this development is the tough competition
in the market segments of long-distance and regional calls, which
have been open to competition, while local calls have not been
subject to any competition at all until the LLUB (Local Loop
Unbundling) was applied. Moreover, the fact is rariffs in Sweden
generally are so low that the margins for the operators are too small
— some have already left the Swedish market.

Tariff development for fixed telephony at Telia
1994-2000

Average price per minute for calls lasting five minutes, in SEK

IO .11
1994 0.45
R ST T SIS e el 0.82
I .13
1995 0.41
PR R o e P el 0.65
I 0. 17
1996 0.41
i e e e S VR
I 0. 18 M Local cail
1997 0'43.45 Regional call
B Longdistance call
I 0 2
1998 0.38
0.38
I O 2
10899
- 0.34
0.29
2000 0.29
EREEEEIREETERTE 0 29

Figure 132: The figure shows the development of tariffs for fixed telephony at Telia
from 1994 to 1998. Early 2000 all calls within the country have one tariff the local
call tariff.

Sources: Telia AB/AB Stelacon/PTS
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The data in the following figure show the measures taken by Telia in
order to adapt the fixed telephony tariffs for different types of calls.
This can be compared to the previous figure. Since then, Telia have
introduced the same tariffs for all calls within the national borders.
This happened early 2000. All tariff comparisons show the obvious
relation between competition and tariffs. For the period described in
the figures, 1994 to 1998, it is evident that long-distance calls have
become cheaper while local calls have become more expensive and
regional calls have fluctuated down and up. The
OhrlingsPricewaterhouseCooper 1998 report makes it very clear: the
areas without free competition, local calls and the fixed charges,
generate 57% of the total turnover for fixed telephony. In these
segments Telia still had an “almost” monopoly position. The two
segments have not diminished in importance in spite of competition.
In a study presented by Svenska Dagbladet Niringsliv on August 26
2000, it was reported that Telia and Tele2 were the most expensive
operators in Sweden on all categories of calls. The small operators
had the best offers, but since the tariffs are very volatile at the mo-
ment, the consumer is adviced to follow the rates closely.

The following figure shows the monthly costs in € for leasing a
2 Mbps connection, covering 300 km in some of the Western Euro-
pean nations. The costs are before taxes. Sweden and Finland have
the lowest charges. Among the sixteen nations compared, half are
charging more than the average for the nations, i.e. 5 300 €, while
the other half is charging less for broadband access.
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Leased broadband charges in Europe, February 1999
Monthly charges for a 2 Mbps transmission line over 300 km, in €
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Figure 133: Half of the sixteen European countries compared in the figure above
have monthly charges for broadband transmission exceeding the average charge,
5 300 €, while the other half charges less than the average. The comparison is
made for transmission rates of 2 Mbps over 300 km.

Sources: Public Network, February 1999/Eurodata Foundation

To conclude, thete is no doubt the development in the Swedish
telecom market is just as rapid as in the rest of the world. Some
small and recent changes indicate that the Swedish telecom market
is one of the liberalized ones. So, for instance, on September 11
1999, Sweden changed its prefix for taternational calls from 009 to
00, which is the international standard. More important is that during
the autumn 1999 the Swedes finally got an opportunity to choose
their preferred telecom operator. The different operators have pre-
fixes made up of four figures, all starting in 95. According to the
PTS, there were 16 operators to choose from, available to the private
subscriber.
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Telecom operators available to private subscribers in

Sweden, July 1999

' CNE Affarskommunikation - .

Global One

- GTS Sverige AB

NETnet AB

-Optimal Telecom

Rix Telecom AB

" 'RSLCOM Sweden -

Stockholm Telecom/Glocalnet AB

. Tele 1 Europé

Tele8/Facilicom Internationa)
Telegroup Ltd/NemTel

 Telenordia

Telia
Telitel AB
Utfors Datakommunikation

Figure 134: When the Swedes finally had their own choice of telecom operator in
July 1999, there were so many offers from the operators that it was difficult to
evaluate and compare the services offered. According to some sources, 75% of
the subscribers for fixed telephony made an active choice.

Source: PTS

In July 1999, number portability became regulated by law. By

January 1, 2000, full number portability must be applicable to fixed

telephony in Sweden.
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1 Mobile Telephony
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In April 2000, there where four mobile network telephony operators
in Sweden: Telia AB, Europolitan AB, Tele2 AB and Tele Danmarck
International AB.

By the end of Q1 2000 rogether they provided 5 400 000 Swedes
with mobile NMT and GSM services all over the country. The pene-
wration rate was 60% of the total populadon. 2 000 000 users had
pre-paid card phones. In 1999, some 1.75 million mobile telephones
and about 1 million new subscaoptions were sold in Sweden. The
toral market value was some 17.7 billion SEK by the end of 1999.
Total income from interconnect services was 5 billion SEK, or 28% of
the total income. The market grew by 18% over 1998. Two more
GSM licences will be distdbuted to other GSM operators during the
fall of 2000 by the PTS. The market value per operator is shown in
the following figure.

Total market value of mobile telecom services
in Sweden 1994-1999

Per network operator 3100

6200

800

1995 0 16 197 1998 1939
BTella NMT &Talia GSM BComvig O Europalitan

Figure 135: The total market value of mobile telecom services in Sweden for 1999
was 17.7 billion SEK. The figure shows the distribution of the market share of the
total value per network operator. Note also that values are given for the two
networks run by Telia, NMT and GSM. The NMT is in the process of being
discontinued.

Source: PTS: Svensk telemarknad 1999
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Since May 1, 2000, mobile network owners are by law required to
sell any free network capacity to those requesting it. This is order to
open the Swedish market to so called Service Providers. In April
2000 there were three providers of mobile services without their

own networks:

~ Tele1:-Europe
Wireless Maingate
Sense Communications

The market analysts at AB Stelacon estimated that 40% of the Swe-
dish population had a mobile telephone by the end of June 1998.
This translates to 3 561 000 subscriptions in real numbers, the total
population amounting to 8.8 million at that point of time. In the case
it is preferable to include grow-ups only, the penetration reaches
60% according to the same analysts. According to Telia AB, 60% of
the total population had a mobile telephone in September 1999. By
the end of 1999, there were 5 125 000 mobile telephones in Sweden.
4 065 000 were regular subscriptions, 1 060 000 were mobile tele-
phones with pre-paid cards. By the end of Q1 2000, there were 5.4
million users. An interesting fact is that the utilization of pre-paid
card phones increased very rapidly towards the end of 1998. By then
there were some 3.8 millions mobile telephones in Sweden. 700 000
users had pre-paid card phones, replacing traditional subscriptions.
Once the pre-paid card is finished it can either be replaced or re-
loaded. By the end of 1999 there were 2 million users with pre-paid
card phones out of a total of 5.1 million active mobile phones as
already mentioned above.

The following figure shows the number of subscribers per opera-
tor — there were three operators of mobile telephony networks in
Sweden by the end of 1999, Telia, Netcom/Comviq and Europolitan,
all of them offering GSM services. Telia was by far the dominant
operator, having almost one million more subscribers than number 2,
Netcom/Comviqg. The data are shown for subscribers and users of
pre-paid cards.
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Mobile users per operator in Sweden 1998 and 1999
Total number: 5.125 million

@ Totat number of subscribers,
in thousands

B Subscribers in thousands

B Card lelephone users in
thousands

Figure 136. Mabile telephone users in Sweden by December 1998 and 1999 per
operator, and the distribution between subscribers and pre-paid card users.

Sources: Several/Svenska Dagbladet, Naringsiiv, Friday March 3rd, 2000

By the end of 1997 Sweden had 3.1 million mobile telephones
according to ITU. Another source, Mobile Communications reported
that more than half of the Swedish populadon had a mobile tele-
phone by the yearend of 1998. Sweden became the second country
in Western Europe after Finland to reach a level of penetraton of
more than 50% of the population, 51.1% to be precise, which could
be compared 1o 57.8% for Finland. In these two countries as in
numerous others the mobile telephones are growing faster than the
fixed ones, and mobile phones are growing more frequent than
fixed ones.

The following figure shows the growth of the number of mobile
subscribers in Sweden from December 31 1994 until December 31,
2003 in a Stelacon projecton made in 1998, The Swedish house-
holds would have some 4.4 millions of mobile telephones, and there
would be another 500 000 machine-to-machine connections by the
end of 2003. This projection should be compared to the data from
December 1999 — 5.1 million mobile telephones in Sweden! It is
difficult to predict the future!
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Estimated mobile telephone subscribers in Sweden
1994-2003

Total number of subscribers per December 31
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Figure 137: The growth of the total number of mobile telephones in Sweden in
actual numbers from December 31 1994 to December 31 1998. The numbers
from 1998 to 2003 are estimates as seem in 1998 by analyst Géran Hedstedm,
AB Stelacon.

Source: AB Stelacon, Gdéran Hedstrom

The annual net growth of mobile subscriptions in Sweden from 1994
10 2003 in real numbers, the data from 1999 to 2003 being estimates,
as seen by Stelacon is shown in the following figure. For 1999 the
analysts predicted a decrease in actual numbers of new subscriptions
as a result of the previous very high penetration rate and as a con-
sequence, a certain market saturation. Another factor leading to this
projection was the fact that no major breakthrough services were
seen in the pipeline.
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Annual net growth of mobile telephone subscriptions in
Sweden 1994-2003
In actual figures and as a projection for 1999 to 2003
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Figure 138: The annuai net growth of mobile telephone subscriptions in Sweden
from 1994 to 2003, the data for 1999 to 2003 being estimates. In actual numbers
according to the market analysts of AB Stelacon.

Source: AB Stelacon, G8ran Hedstrom

The following figure differentiates berween the two mobile systems
operated by Telia, the NMT and the GSM systems. The reader is re-
minded that the NMT system is being phased out and taken out of
operation during 2000. Thus the differentiation has licde interest for
the future but for those interested in technology history. In reality
there are two analog NMT systems, both run by Telia Mobile. NMT is
short for Nordic Mobile Telephony. The first one, NMT 450 operating
in the 450 MHz band, was launched in 1981. By the beginning of
2000 there were some 260 000 subscribers. NMT 430 has nationwide
coverage and is used in lide populated areas and by boating people.
It will be in operacdion at least until 2004. The second analog system,
NMT 900, operating in the 900 MHz band, was introduced in 1986. It
will be taken out of operation by the yearend 2000, one reason being
that it uses the same frequency as the digital GSM systermns that operate
in the 900 and the 1800 MHz band. In September 1999 there were
395 000 subscribers in Sweden to the NMT 900 system.
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Market share per mobile network operator in Sweden
1994-1999
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Figure 139: This figure shows the changes in market shares of the mobiie
tetephony network operators from 1994 to 1999. Pre-paid telephones are
included. The Telia market share includes the two NMT- systems, one of which is
being discontinued as of 2000, and the GSM network. It is the NMT 300 system
that will be discontinued.

Source: PTS

In the near future, the third generation mobile systems, including
UMTS and WAP telephony, will be introduced to the mass market.
By 2003 there should be fully implemented nation wide UMTS
nerworks if the PTS” conditions for giving away UMTS licenses are
fullfilled.

According to PTS, the Natonal Post and Telecom Agency, the
Swedish Consumer Agency, Konsumentverket, and the Swedish
Competition Authority, Konkurrensverker, the costs for mobile sub-
scriptions as well as the costs for mobile calls are far too high in
Sweden. Competition between the three operators is not working as
desired. It is more expensive for the Swedes to make telephone calls
to and from their mobile phones than it is for the inhabitants of the
other Nordic countries. The three agencies formed a group to
investigate and analyze the reasons for the situation. This was an-
nounced by the Stockholm-based morning paper “Dagens Nyheter”
on March 31st 1999. The collaboration between the agencies resulted
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in a report ~ in Sweish only —~ called “Den svenska mobiltele-
marknaden wr ett konsument- och konkurrensperspektiv” (the Swe-
dish mobile telephony marker as seen from a consumers’ and a
competitive perspective, in very rough translation).

Telia’s tariffs for mobile services 1995 — May 2000
2000
1999
1998
1897

1986

1995

B SEKImonth

Figure 140: The figure shows the charges per month for mobile telephony
services offered by Telia to an average small user during the period 1995 to May
2000. "An average small user” is identified as a person using her/his mobile for
80 calls a month.

Source: PTS: Svensk telemarknad 1999

Early March 2000 the three operators in the Swedish market announ-
ced thar they are restructuring their taciffs. Telin lowered their tariffs
for calls from fixed phones to mobile ones by introducing operator
independent tariffs. Europolitan also reviewed their tariffs. More is
likely to happen to the Swedish mobile tariffs during the coming
months.
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Tariffs for SMS, Short Message Service, are also high in Sweden,
2.5 SEK per message, in internadonal comparison — see following
figure. Competition had some effect during the second quarter of
2000, when Sense entered the market, offering a tariff of 1.50 SEK
per messsage. We are likely to see more competition in this area.

Tariff index for SMS in selected countries 1999

Sweden

The Netherlands [{F 8
lceland [
Norway [0
Finland

Germany [0

Denmark [

Figure 141: This tanff index for SMS in selected countries in 1999 shows very
clearly the high costs for SMS in Sweden in an intemational comparison.

Source: PTS: Svensk telemarknad 1999

According to the EU Commission report on mobile telephony pene-
traton in 1998, Sweden was ranked number two as the nadon
having the second highest level of mobile penetration. 60.4% of the
population had a mobile phone according to this report. Only Fin-
land had a higher penctration rate, 64.4% of the Finnish population
used mobile telephones.
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Selected populations having mobile telephones
1993-1998
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Figure 142:These data from selected countries having high levels of mobile
telephone subscriptions give the penetration in percent of the {otal populations at
two periods of time, from the end of 1993 to the end of 1995, when few countries
had penetration levels above 10%, and from the end of 1996 to the end of 1998,
when Finland, Sweden and Norway had penetration rales of almost 50%, Finland
having 51%. The growth rate was largest in these three countries.

Sources: Nokia/Financial Times/CBR Special Report Series

Development of third and future generations of mobile communi-
cations is concentrated to Sweden’s Mobile Valley sttuated just nosth
of Stockholm. But R&D is going on in many other locatons as well.
See part 111, UMTS licenses were to be granted in November 2000 by
PTS.
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12. Internet Access,
CaTV, Digital TV,
Satellite Communi-
cation, Radiobased

Network

The Internet can be accessed via several technologies — leased fixed
line, PSTN, ADSL, ISDN, CaTV, radio link, just to mention a few
access methods. By the end of 1999, there were 3 800 leased fixed
lines for Internet access and 2 million modem based Internet acces-
ses in Sweden. 400 000 were subscribed to by companies and or-
ganizations, 1.6 million were subscribed to by households. 150 000
of these were ISDN connections, the rest PSTN ones. According to
analysts at Stelacon, 74% of all Swedish corporations had Internet
access by the beginning of 2000, and 45% of all households had
their own Internet accesses. The growth rates over the previous year
are more than 50%. The total value of the market was 2 billion SEK
in 1999.
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Modem based Internet accesses per Service Provider in
Sweden 1999

In percent of total number of subscriptions = 2 million
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Figure 143: The three largest operators of fixed telephony, Telia, Tele2 and
Telenordia are the leading providers of Internet access to the Swedes. The figure
shows the distribution of the market in percent of a total of 2 miilion Internet
subscriptions.

Source: PTS: Svensk telemarknad 1999

CaTV in Sweden

CaTV netrworks are an infrastructure that can be developed into
alternative access networks to households, offering not only cable
celevision services bur also telephony and Interner access. Since the
Swedish government presented its propositon to develop an natio-
nal infrastructure for high speed transmission in March 2000, a num-
ber of various providers are developing local nerworks for access to
be offered to the large majority of the Swedish population.

The analysts AB Stelacon estimated that by the end of 1997 some
55% of all Swedish households, ie. 2.3 million, had access to CaTV.
About 60% are paying for services offered by the groundbased
channels, t.e. SVT 1, SVT 2 and TV 4. SVT is the Swedish Television
AB, a public service provider, and TV 4, owned by the Modern
Times Group. In 1997 the number of new subscribers to CaTV
increased only marginally — people moving into new department
houses made up the new users.
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CaTV penetration per operator in Sweden 1997
2.3 million households were subscribers
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Figure 144: The market penetration of CATV providers in Sweden in 1887. The
penetration is given as a percentage of the total number of households, 2.3
million, subscribing to CaTV. All services offered are included for each provider.

Sources: PTS/AB Stelacon: Kartldggning av den svenska telekom-
marknaden 1998

From 1996 1o 1997 several of the large CaTV operators started to
digitalize their nerworks, the idea being to improve the CaTV ser-
vices and to prepare for new future services, such as Interner access,
video on demand, interactive scrvices and telephony. Several pro-
viders offer [P telephony with or withour Interner access. Invest-
ments were made by the operators in the transmission nerworks and
in the local access networks. Users of interactive services need
modems. Telia may serve as an example of this development, al-
though there are many operators all over Sweden. In July 1999,
300 000 subscribers to Telia’s CaTV services in Stockholm were
offered fast Interner access via the CaTV newwork from their personal
computers via a special CaTV modem.

The leading CaTV operators in Sweden in Seprember 2000 were
Tele2, Telia and UPC. Digital CaTV services were offered only by
Comhem, the Telia CaTV provider. Some 60 000 households sub-
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scribed to the digital top set box from Comhem. Some operators
have plans to offer fast Internet access and IP telephony via their
CaTV networks, but so far there are few implementations in opera-
tion.

Digital television in Sweden

In 1997 the Swedish parliament decided that digital groundbased
television technology should be introduced to all Swedish
households step by step as part of the public service charter. The
introductory period lasts until the end of 2002 and includes five
broadcasting areas. Digital TV broadcasting is made available via 18
channels in the spring of 2000. According to government data, new
leasing contracts for digital decoders were increasing by 1 000 a
week (March 2000). Three digital technologies are offered:

. Groundbased digital television, distributed via the traditional
" TV towers — 50% of the population is covered;
Digital cable television. One provider, Telia’'s Comhem, covers
1.3 million households;
Satellite ‘based digital television via disc antennas, covers
“the whole nation. ' ' ’

In September 2000, just before the kick-off of the Sydney Summer
Olympics, 28 000 households had digital TV set top boxes to receive
via the groundbased network. 60 000 households paid for digital TV
via the Comhem CaTV network, and 80 000 households received
digital television via satellite. Thus, 168 000 households of the 4
million Swedish households had made an effort to get the digital
television services by September 2000. According to the Swedish
Broadcasting Corporation, SR/SVT, there were some 200 000 house-
holds using digital television technology.

There are some two millions households living in detached
houses in Sweden. 550 000 of these have installed disc antennas to
receive via satellite. This situation has been rather stable since the
early 1990s. From the introduction of the possibility to lease digital
satellite decoders to the end of August 1999, 5 000 Swedish house-
holds had leased and another 20 000 had bought a decoder in order
to be able to receive the digital television emissions broadcast by
Canal Digital. 14% declared that they were willing to invest 5 000
SEK in order to acquire the necessary decoder for digital television.
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But the raw facts conveyed a different message. By the beginning of
July 1999, 250 program cards and their belonging set top boxes had
been sold. Each box is sponsored by tax money, some 4 000 SEK
per box. The groundbased digital television broadcasting cost the
taxpayers 1.5 billion SEK up to that date. By the end of August 1999
state-owned Teracom responsible for the digital television network
in Sweden annonced its intentions to collaborate with Nokia in order
to produce 100 000 decoders for the Teracom daughter company
Boxer. The idea is to lease the decoders in order to generate an
interest among the viewers to watch digital television.

Sources: Computer Sweden August 30th 1999/Regeringens proposition
1999/2000:86 “Ett informationssamhiille fér alla” Out of the 100 000
decoders Teracom subsidiary Boxer intended to sell in 2000, 28 000 had
been sold by the end of August that year.

There are several reasons for digital TV being so slow to the Swe-
dish market, although no proper investigation of the reasons have
been made yet. First of all, most people find the service too ex-
pensive. The least expensive alternative costs about 4 000 SEK a
year. Second, the program selection too narrow — Sweden has
several public service TV channels and only few private ones. This
is reflected in the fact that households having access to satellite
based digital TV have access to the widest number of channels, and
thus have been the most eager to go for the service.

Satellite communication

According to a survey of communications devices used by Swedish
households in 1997 there were 700 000 households having a disc
antenna. This is equivalent to 18% of all households. A possible
communications link to these households — and most probably to
companies as well — is to communicate via satellite directly to these
parabolic antennas. At present it is only possible to receive data and
telecom signals, not to transmit. In order to do this a transmission
link is needed, and such links are expensive. Moreover, a license
from the PTS is needed for anyone wanting to use a transmission
link. Satellite technology can be combined with other technologies,
such as the telecommunications networks. Thus, Tele 2, one of the
operators of fixed telephony in Sweden, is offering Internet access
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in collaboration with the Swedish Space Corporation, which owns
the Sirius 2 satellite. This solution is based on the fact that the user is
sending his/her messages via the telecommunications network and
receiving data via the parabolic antenna. The new digital satellites
can offer bandwidths at more favorable tariffs than the analog
satellites, but none of them can be used for two-way communi-
cations and thus they are regarded as a complementary technology
to the access network, not as an alternative.

There may be some developments in satellite communication in
the future as complements to the national broadband network, which
was under construction in September 2000. The Swedish Space
Corporation (state owned) may play an active role in this
development.

Radiobased access networks
Many actors in the information technology markets have concentrat-
ed on offering their users radiobased direct net access. This solution
is used in areas where physical infrastructures are nonexistent and
where new operators want to establish themselves without having to
rely on infrastructure belonging to dominant operators, ex-mono-
polies. In Sweden there are very few areas that cannot be reached
by the infrastructures. But as a consequence of the liberalization of
the market, in particular new operators in the Swedish market are
using radiobased access. Globally this technology is very important,
in particular so in countries with no infrastructure at all. An interes-
ting development is going on in Japan where NTT DoCoMo is
planning and installing the fourth generation of mobile technology,
including wireless broadband capacity. Within a few years, the fixed
networks will not be needed according to some local specialists.

At present there are three main raidobased access technologies
available on the market:

1. Fixed radio link point-to-point

Fixed radio links have been used for many years and the technology
is regarded as very reliable. It is however expensive and is mainly
used by the operators in their own backbone networks and in
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private networks. The demand for more bandwidth during the past
few years mainly including fiber networks have resulted in a stag-
nating market for radio link based solutions,

2. Fixed point-to-multipoint

This technology is used to handle most of the access network. The
NetCom-company Interloop introduced an ISDN service based on
radio access in the frequency range 3.4-3.6 GHz back in 1998. Telia
AB and Telenordia also hold licenses to use this frequency range.
Via radio access of 128 kbit/sec Interloop offers fixed telephony
services and Internet access in the cities of Stockholm and Gothen-
burg. The telephony service is cheaper than indirect connections and
the Internet access is priced after user volume, not access time.
Packet switched technology is the explanation for this. Interloop
offers its services mainly to small and medium sized companies
needing fast Internet access but not willing to invest in fixed con-
nections. AT&T offers households in the USA this kind of service.

3. Fixed/mobile hybrid point-to-multipoint

GSM technology can be used for different kinds of radiobased access
networks. The speed of GSM transmission is increasing, and the
technology can offer circuit switched transmission speeds of 57.6
kbit/sec with packet switched transmission speeds of 171.2 kbit/sec
as a next step. Improved sound quality makes GSM based access
networks viable. The analyst firm AB Stelacon estimates that services
based on GSM access to the fixed networks will grow in the Swedish
market during 1999, mainly in the household market.
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13. Information
echnology

Time frame

IT 1931-2000

1931 Konrad Zuse introduced the relay based machine Z1

1944 Howard Aiken of the Harvard University built Mark |

1946 John Tukey introduced the concept Binary Digit, bit Eniac was
introduced to the public

1949 John von Neumann constructed the first computer

1950 Bark, a Swedish made relay based calculator, was introduced

1953 Besk, the first Swedish computer was built

1955 Grace Hopper developed the compilator Math-Matic

1956 The first transatlantic telecommunications cable was installed
between Scotland and Newfoundiand

1860 Cobol was defined

1962 Telstar, the first telecommunications satellite was launched

1980s The groundwork for the Information Highway is laid
2000 248.6 million people are connected to the web
2002 Global e-consultancy services will be worth US$ 44 billion (IDC)

This chapter gives some data on information technology distribution
and some of its usages in Sweden. As we have already stated the
computer industry and the peripheral and services industries of
today are integrated parts of the Information Society industries.
However, the technology integration with telecommunications and
media is not quite complete just yet, even if it is becoming more and
more difficult to differentiate the one from the other. Computers in
their raw forms, i.e. integrated circuits and processors, are built into
most of our electronic devices, household machines and media
devices, but also into our cars and garden tools. Only we tend not to
think of them as ‘computers’. In most people’s minds, a computer
still is a PC or an iMac which is used for rather specialized work
tasks such as word and picture processing, playing games, keeping
one’s books, paying the bills, not to mention Internet access and e-
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mail. The number of different tasks carried out from the home com-
puters is growing rapidly. Now it is believed that a lot of the PC
tasks will be moved to our new, third and fourth generations’ mobile
telephones, the UMTS phones, the WAP phones, 4G phones. Mobile
Interner is seen as the next big service offer. So let us have a look at
the distribution of the Internet and mobile telephony. The 1999 data
below are from Western Europe and USA.

Internet and mobile telephony penetration in Western
Europe and USA 1999

Minternat  ElMobile telephones

Figure 145: One way of visualizing the integration of telecommunications and
computer technologies is by comparing the close relationships between Internet
usage and mobile telephone consumption. The 1993 data above compares the
penetration of the two as a percentage of the lotal population in the westem
European countries and the USA.

Sources: www.nua.le/OECD/Teligen/EITO

Will the mobile telephones become our future computer generations?
Compurters of today are said to represent the sixth computer genera-
tion, which means that the computers have ulwaincegrated processors
such as Intel 80386 and Mororola 68000. These processors are built
ro multiprocess, iLe. carry out several processes simultaneously, and
function as graphic workstations.
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The concept of computer generations is a difficult one. There are
almost as many suggestions for generations as there are experts in
the field. The consensus is that a generation is described from the
types of components used in a computer. Below follows a sugges-
tion made by the Swedish magazine “Computer Sweden” in July
1999. It can serve as a starting point for those who want to explore
the field.

Seven computer generations according to “Computer
Sweden” in July 1999

Pre stages
Mechanical calculators, the differential machine, the analytical machine,
punch cards

- First generation
Relay machines, digital, programmable calculators, i.g. Z1 and Mark1
Second generation
Computers based on electronic vaives i.g. ENIAC and Colossus. Programs
and data share memory
Third generation
First computers with transistors, i.g. TX-0, PDP-1, IBM 1401
Fourth generation
First integrated computers, i.g. IBM 360 och PDP-11
The computers become multi user systems
Fifth generation
Integration continues, the computers become personal workstations, i.g.
Apple 1l och 1BM PC.
Sixth generation:
Modem computers with ultra integrated circuit such as Intel 80386 and
Motorola 68000 and their successors. These computers can run several
processes simultaneously and are powerful enough to serve as graphic work
stations
Seventh generation
The computers are equipped with hyperintegrated circuits, including capacity
for multimedia and global broadband communication

Figure 146: A proposal for how seven computer generations from the very
beginning until now may be defined. These definitions are based on the major
types of components on which each generation is constructed.

Source: Computer Swaeden # 66, July 2nd 1999

By December 30th 1997 Sweden had a population of 8 848 000
persons. By the end of 1998 in total 4 560 250 personal computers
had been acquired by this population. It is true that some of these
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PCs have been scrapped, but several surveys made during 1998
show that every second household is equipped with at least one
personal computer. Growth from 1997 to 1998 was particularly im-
pressive thanks to a favorable special tax rule. 1 460 250 personal
computers were sold in 1998 according to IT Research. This represents
an increase by 55% over 1997. It means that almost half of all Swedish
households, 48.5%, had a personal computer and Sweden became the
country having the highest computer density in the world as a
percentage of household penetration. IT Research also estimated that
60% of all households would get a PC during 1999.

Total number of personal computers in Sweden
1985 to 2000

1985 150 000
1986 235 000
1987 ' 335.000
1988 500 000
1989 700 000
1980 900 000
1991 1100 000
1992 1 200 000
1993 ©1.300.000
1994 1 600 000
1995 2 200 000
1996 2 600 000
1997 3 100 000
1998 4 560 250
1999 " 5728450
2000 (est.) 6 244 010

Figure 147: By December 30th 1997 the Swedish population was 8 848 000
persons. By the end of 1998, 4 560 250 personal computers had been acquired
by the population. 48.5% of all households had a PC. By the end of 1999, another
1.1 million PCs were sold in Sweden. The recycling and scrapping rate is not
known. Thus the accumulated value does NOT signify that there are 6.2 million
PCs in actual use.

Sources: IDC/IT Research/SCB/ITU/Ny Teknik/Datateknik
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In 1997 almost 1 million PCs were sold in Sweden. 16.9% of the
computers were made by Compaq. IBM had 12.95% of the market,
and HP 10.3%. Dell, having 7.4%, Fujitsu, 6.8% and Siemens 6.1%
followed after the leaders in market share. The rest was shared
between many PC manufacturers.

The development of Sweden to a top ranking IT nation with an
impressive PC penetration has been rapid. In December 1980 it is
estimated that 3 000 Swedish households had personal computers
and almost no Internet access. In August 1981 there were in total
213 Internet host computers in the world, most of them with military
organizations and a few with some of the most advanced research
organizations like CERN. In 1990, ten years later, the Swedish house-
holds had some 350 000 PCs, but still no measurable amount of
Internet connections. By the end of 1999, Sweden had the highest
computer density in Europe. During 1998, the PC market in Sweden
grew by incredible 70%, due to a special taxation benefit. It is esti-
mated that 1.4 million PCs were sold. During 1999 PC sales fell by
20% over 1998, and “only” 1.1 million PCs were sold. For 2000,
sales will increase by 9% over 1999 and some 1.2 million new PCs
will be sold according to IDC. Should one wish to count the
accumulated number of PCs sold in Sweden since the beginning of
the Information Society, 7 million is an estimate as good as any. But
it must be remembered that computers are “owtmoded” rather
rapidly, so many households, companies and individuals have
consumed several PCs. How many of the old ones that are recycled
each year is not known.

The following estimate of the PC development in Sweden was
made in 1998. It predict that by December 2000 the Swedish
households will have 2 600 000 personal computers and some
1 900 000 will have Internet access according to smoe estimates. It
turns out that PC sales and Internet access are as difficult to predict
as mobile telephony distribution!
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PCs and Internet access in Swedish
households 1980-2005

Number of households having at least one PC and Internet access

3 560 000 mPC EIntemat' .

3000 000+
|
zsooooo{

2000 000 +

i

1500000i

1000000 —————————

s00000! - - ==

1982 1

]

-,
D~
A OO 0
e 00 a0 o0

LR

1080 |
1981
1983 8
1984 B
1985
1885 =

Estimates

Figure 148: This figure shows the rapid penetration of personal computers and

Internet access in Swedish households from 1980 to 1998. The data for 1999 to
2005 are estimates.

Source: Géran Hedstrém, AB Stelacon

During Q1 2000, 232 200 PCs with a total value of 3.37 billion SEK
were sold in Sweden. Annual growth is estimated to 9%, which
means that another 515 560 PCs will be sold during the year. The 9
million Swedes will have some 6.2 million PCs.

Public e-services

Early in 1998 Statskontoret, The Swedish Agency for Public Manage-
ment, asked Statistics Sweden to find out to what extent the Swedes
have the technical possibilities to profit from the electronic services
presently offered by the Information society. Statistics Sweden
interviewed 6 185 persons in the age groups 18 to 64 years about
their access to PCs and the Internet at home, at work and at school.
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The results show how Internet access is distributed geographically,
socially, and demographically and the relationship berween Internet
usage at home and at work. One purpose of the survey is to idenufy
groups running the risk of being left out. This is important to
understand not least from a democratic point-of-view, since more
and more of the public services are available via the Internet. Those
interested in the democratic processes in Sweden can find out more
from the democracy commission and its proposal “En athillig demo-
krati” (A sustainable democracy), SOU 2000:1, presented to the
government in February 2000. The proposal was remitted to almost
300 agencies and organizations in public Sweden for their
comments.

PCs and Internef access in Sweden per county, May
1998
In percent of the county population aged 18-64

PCs
PCs at work or
at home, as a
percentage of
county populations
aged 18 to 64

Internet
Internet access at
work or at home,
as a percentage

of total county
populations aged

years 18-64 ar 18 to 64 years
W 7579% W 55-55%
W 70-74% B 50-54%
B 65-69% W 4549%
60-64% B 40-44%
35-39%

Figure 149: The two maps compare the distribution of personal computers and
Intemet access at work or at home as a percentage of the total population in each
county in Sweden. Persons aged 18-64 years are included. The maps and all
data are from the Statistics Sweden's survey for The Swedish Agency for Public
Management in May 1998.

Sources: Swedish Agency for Administrative Development/Statistics
Sweden
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The survey of May 1998 shows that 76% of the men and 71% of the
women interviewed have access to a personal computer either at
home or at work. This makes up 73% of the total population. One
out of five computers was bought with the financial support of the
employer. And 51% of all Swedes had Internet access at that point of
time, 53% of the men and 48% of the women interviewed. This is
equivalent to 2.6 millions individuals. More than 34% of all grown
up inhabitants, i.e. 1.8 million persons, said that they used to
download documents from the Internet, search databases and follow
questions that interest them at least once a week. The researchers at
the Nordicom institute at the university of Gothenburg also posed
questions about personal computers, Internet access and usage for
their annual survey “Medicharomentern” (The Media Barometer)
1998. The following figures are from the media barometer.
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PC users in Sweden 1998

30
— _21 29
8

28
22 -
16
‘V s H

Total Mon  Women  9-14 15-24 2544 45464 65.79 Low Medium High

1996 1997 1998 Average Average
: . week month

Total 13 14 22 39 46
Sex .

Men 18 18 28 19 52
Women 8 11 16 32 40
Age

9-14 18 19 30 58 67
15-24 18 16 29 52 60
25-44 15 17 29 51 57
45-64 " 14 18 32 40
65-79 1 2 5 8 9
Education

Low 5 7 8 17 21
Medium 14 13 22 42 50
High 19 22 33 53 60

Figure 150: Some 50% of all Swedish households have personal computers. 22%
use their computer at least once during an average day, i.e. less than half of
those possessing computer. The most frequent users are men with academic
education. The least frequent users are among the older inhabitants, which can
be seen from the table above.

Source: MedieNotiser 1/39, Mediebarometern, Nordicom-Sverige
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PC usage among the Swedes 1998

Home office Surfing the Games Work Education Other
Internet

Home Work Games Training  Internet  Other

office: 2 B education applications
Totalt 36 22 32 21 34 6
Sex il o e :
Men 38 25 36 19 37 7
Women 33 18 25 24 29 3
‘Age ol et ‘.: b S ; 2
9-14 3 2 as 20 19 5
15-24 1" 6 19 42 42 4
25-44 47 29 33 17 37 4
45-64 35 35 12 14 35 7
85-79 - - - - - -
Education S = : :
Low 44 11 28 15 30 4
Medium 40 20 28 20 39 4
High 41 38 17 21 36 7

Figure 151: 36% of the population having computers at home use it most
frequently for home office purposes. 34% use it for Internet access, 32% for
games. Home office usage is most frequent among the middle aged, while the
young ones use the PC for games and schoolwork.

Source: MedieNotiser 1/99, Mediebarometern, Nordicom-Sverige
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Minutes of daily PC usage in Sweden 1998

76
7
| 5a

Total Men Women 914 1524

Total
Sex.
Men
Women

Age groups

9-14
15-24
2544

oo

25-44 45-64

1096 1997
74
62 77
58 70
43 60
62 82
57 75
74 71

45-84
65-79

Level of education . -

Low
Medium
High

67
58
70

70
72
79

1]

€5-79

1998

70

76
58

62
70
72
69

68
68
75

Low Medlum

High

Figure 152: Those Swedes using computers at home are connected one hour a

day on an average. The variations among the age groups are small.

Source: MedieNotiser 1/99, Mediebarometern, Nordicom-Sverige
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The Gothenburg researchers also mapped the availability of PC
peripherals. Printers and CD-ROM players are the most frequent
ones. Two thirds have a modem and 59% of all PC owners had
Internet access at home. Young users and those of academic
educaton process more peripherals than all other groups.

PC peripherals among Swedish users 1998

—;"ﬁ;inter .................
8CcDh Rom

OModem

@ Internat

CIE-mail

DOAccess to extemal database
B Portable computer

Total population PC ownars

Figure 153: The most common PC peripherals among Swedish PC users are
printers and CD-ROM piayers. Some two thirds have a modem and 59% have
Internet access. Young users and those of academic education own more
peripherals than other groups.

Source: MedieNotiser 1/99, Mediebarometern, Nordicom-Sverige

In June 1999, LO, the Swedish Trade Union Federation, seported that
51% of all their members have a computer at home. This means
more than one million members. During the last twelve months the
percentage of LO members owning computers have increased from
36% to 51% 26% of the computerowners have Interner access. 7 out
of 10 do not use computers at wotk. And — 49% do not have any
computer at all. Thesc figures should be compared to those of the
members of Saco, the Swedish Confederation of Professional
Associations — 53% of the compurer users also have Interner access.
The equivalent percentage for the members of TCO, the Swedish
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Confederation of Professional Employees, is 46%. Every fifth member
of LO is using Internet at least once a week. More information is
available in the LO report “Datorer och Internet” (Computers and the
Internet). Also see the web sites: hitp://www.lo.se and http://www.saco.se
and htitp://tco.se.

The following figures demonstrate clearly that young men with
an academic education living in cities were the most frequent users
of the information technology tools. Sweden followed the rest of the
industrialized world in this pattern. Low income earners living in
small communities, women and people with short education, many
of them LO members were using the IT tools less frequently. So
there is reason for a deep concern that the differences between IT
users and non-IT-users will deepen, not least so since more and
more of the public information is available via the Internet only. LO
has developed a personal computer for their members, because they
are also concerned about those without computer literacy and their
constrained opportunities for employment. By the beginning of 2000
several factors indicated a change in the Internet usage pattern. The
monthly SIFO/MMDX surveys of Internet usage showed that more
than half of all users were women — some are attracted by e-shop-
ping, it is said. The SeniorNet, an organization for taking computer
competence to the elderly (= 65+), is overrun by eager learners, a
number of whom are 80+.
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IT utilization related to annual income in Sweden

Regular usage of www and/or e-mail at least once a week

== Annual income over 200000 SEK
=== | jving in city with mora than 30 000 inhabitants
— Livingin with less than
Lyogi ogowinlssran
— Annual income 100 000-
199 000 SEK

30
== With academic education
20 = White collar trade unionists
— With low level education %
10 — Blue collar trade
_/// ety

+ t } —0
1896 1997 1998 1999

Jan'Feb Dic Decdan Fib ' 7
1996 1997 18688 1999
st °

+ t p——t—0
1986 1997 1998 1989

Figure 154: This figure confirms that the most frequent Swedish users of IT tools
are young men with an academic education, living in cities. Low-inccme takers
living in small communities and those having short education are the least
frequent users. The figure also stresses the fact that women are less frequent
users than men are, but this fact is contradicted by other surveys, according to
which women are as frequent users as men. The user patterns are changing
rapidly.

Sources: IFS/LO/Dagens Nyheter, Thursday, May 6th 1999

According to EITO 2000, European Information Technology Obser-
vatory 2000, more than 60% of the Swedish population were IT-
users, and 40% of these described as heavy users according to
EITO’s use classes for Europe. Denmark is the only other European
country having more than 50% of the population as IT users. The EU
average is some 26%. See page 356 figure 15 in the EITO publica-
tion.

One way of gaining computer literacy is to pass the tests for the
European Computer Driving License, ECDL. In Sweden this training
program is controlled by the Swedish Computer Association, Data-
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féreningen. 150 000 Swedes have so far applied for the program.
ECDL is becoming the standard certificate for computer competence
in Europe. A number of the very large private and public organiza-
tions in Sweden encourage their employees to get an ECDL. By the
beginning of 2000, some 45 000 Swedes had passed all seven stages
and received their ECDLs. In Denmark 60 000 employees have
started their training and in Norway 25 000. For further information
see: http://www.df.se.

In 1998 and 1999 information technology grew considerably
faster in Sweden as compared to the rest of Europe — the growth
was five percent higher than the one in the other countries, accor-
ding to IDC. For the next few years, it is estimated that the number
of personal computers sold will decline and stay at the same level as
in the rest of Europe, while the growth potential for servers and
software will be higher in Sweden. The following figure shows the
number of sold units per product area in Sweden 1996-2000
according to EITO and IDC.

IT hardware sold in Sweden 1996-2000

Number of units

Product coE 1088 1997 1998 1999 2000
Servers, all kinds 20585 26886 37245 42479 45075
Workstations: 13090 13455.. 11532 10634 9902
Portable PCs 126 120 138781 152027 169232 168 894
Stationary desktops: -~ - 586230 632559 - 739'292 802 478 - 898 306
PC printers v 476 217 559974 606452 624 039 635 896
Copying machines ©: 31:324° 31895 32469 .32988 33648
LAN insertion card 478 000 577000 628 930 696854 746 331

Figure 155: The data above shows that the Swedes have been purchasing
increasingly more hardware during the period 1996 to 2000. The only product line
decreasing is work stations, which is related to the fact that most modemn
personal computers are powerful enough to serve as workstations. The data for
1999 and 2000 are estimates.

Sources: Data from IDC and EITO

Palms and PDAs, sometimes combined with mobile telephones are
becoming the mobile generations work tools. WAP technology and
the fourth generation mobile networks will handle text as well as
voice. But so far the sales figures for pocket computers are relatively
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insignificant. In 1998 PDAs sold in Sweden amounted to 69 100. The
estimate for 1999 is 140 000. Source: Sveaska Dagbladet Thursday
March 25th 1999

Judging from the data presented in this chapter, it is reasonable
to assume that Sweden will hold its position as an IT nation with
high penetration rates for all kinds of hardware and services. How-
ever, quantity is only one side of rthe coin. The other one is qualicy,
that is, the most important is to what we use our computers. Playing
games does not generate anything new while creating new games
does. One such qualitative factor reported upon by several analysts
is that the Swedish industry in general has utilized information tech-
nology in order to run it more efficiently. One way of proving this is
by looking at the number of industrial robots installed.

Industrial robots in Swedish industry 1983-1998
In actual numbers

1983 1984 1985 1986 1987 1988 19RO 199D 1991 1982 1893 1994 1995 1998 1987 1998
B Automotive industry [1Others

Figure 156: The actual numbers of installed industrial robots in Sweden from 1983
to 1998. In 1899 the number of industrial robots sold worldwide increased by 20%
compared o the previous year. In North America the growth was 60%, in Europe
12 %. And in Sweden 12% as well. The automotive companies represent the
single industry investing most in robots. to most current research resulls, Asia is
the continent increasing IT investment-spending.

Sources: UN/ECE/IFR/Ny teknik 2000:9 del 3
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IT investment is, as already told, one important factor for the success
of the Information Society. According to the 1IDC report “World Times
Information Society Index” in 1998 based on data from 55 countries
Asia is the continent increasing IT investment-spending most. From
1997 to 1998, IT investments increased by 10% for Asia, while the
USA increased their spending by 7.9% during the same period. USA
is still leading the total investment league in real money. Europe
increased their IT spending by 7% and Latin America theirs by 5.5%.
On February 14th 2000, IDC declared Sweden as the globally
leading IT nation according to the same “Information society index’
for 1999. The IDC specialists had analyzed 23 variables from four
categories related to information availability, Internet penetration,
computer dissemination and social data, including education.

1

The IDC ranking of the leading IT nations,
February 2000

Country Ranking index 2000 Ranking in 1999
1. Sweden 5.06 2.
2. USA 5.04 1.
3. Finland 4.58 3.
4. Norway 4.48 5.
5. Denmark 4.34 6.
6. Canada 432 10.
7. The Netherlands 4.23 7.
8. Switzerland 417 —
9. Australia 4,13 8.

10. Japan 4.09 9. .

Figure 157: The IDC information society index ranking of 1999 placed Sweden at
the top among the world’s leading IT nations.

Sources: IDC/Computer Sweden April 12th 1999

In September 2000, the American consultants A.T. Kearney reported
that a majority, 78%, of the top executives of global corporations,
saw investement in information technology as extremely important
for the future.
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Ihe Surfing Swedes

Time frame
Sweden 1975-2000

1975  Electronic cash registers are infroduced in Sweden

1976  The AXE system for digital telephone switching is inaugurated

1978  The first Swedish ATM (Autometed Telling Machine) is
inaugurated

1980  Fax machines become generally accepted

1981  NMT, the Nordic mobile telephone system, becomes the first
platform for mobile telephony

1985  The Swedish parliament introduces the first PCs

1987  The first telephone bank opens

1990  TV4 starts broadcasting

1992  GSM, the first digital mobile telephone system, is introduced

1994  Aftonbladet, an evening paper, launches its first web site

1996  Two banks, Ostgdta Enskilda and SEB introduce their internet
Banks

1997  Interflora, NK and Bokus slart e-commerce via Intermet

1999  In August 1999, 3 179 000 Swedes surfed the Internet — 49%
of the population aged 12-79

2000 In July 2000, 3 752 000 Swedes surfed the Internet; they paid
1 484 000 visits fo web shops where they spent on an average
19 minutes per visit (Source: MMX! Nordic/Sifo Interactive
Media)

The breakchrough ot the Internet brought not only a new mass
medium for everything from business to entertainment. It also
brought “the new ecomomy”. Economists, journalists, and business
gurus started to develop their thoughts on “the wew economy”, often
in rather wage terms. By now, in September 2000, numerous books,
articles, seminars, etc. have treated this interesung subject, sall suffe-
ring from many and inexact definitions, specifically so when it is
compared to the “6/d economy”, which in turn s frequently defined
as the economy of the industry society. This is not the place for a
discussion of these fascinating topics, but as they are important ro
the Information Society, it is necessary to bring them into focus, just
ro recapitulate.

The “new ecomomy”, which is not the same as the “e-economy™,

has developed as a result of several factors converging in a bene-
ficiary way. Some of these factors are:
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globalization of trade, and ever increasing opportunities: of free movements
of people, goods, services and capital (although most obstacles still remain)

liberalization/deregulation of the formerly strictly regulated monopoly
industries such as telecom, electricity, water distribution, etc.

standardization of all the various infrastructures the Information Soclety
relies on ~ telecom.and data infrastructures; transportatron infrastructures;
utility infrastructures; financial infrastructures; leaming and educational
infrastructures; corporate, political and scientific infrastructures —~ these
intellectual ones probably more important than the phys:cal ones for the
future development of the Information Society .

distribution of IT to. more and more individuals — for instance, 3.4 billion of a
total of 6.1 billion inhabitants had access to television so that they could
watch the Sydney Olympic Summer Games in September 2000; 600 million
have mobile telephones; some 400 million have Intemet access, etc. —
Mass is the king o .

creativity in applying- IT to any kind of business, old as. well as new, and

activity to increase productivity.

A few American examples, borrowed from the Swedish IT consultant
Pir Strom will explain the importance of the last point:

The most successful-American PC manufacturer Dell generates more capital
than the company can recycle by exploiting IT in order to adapt its production
lines to 100% customization, to avoid storing goods and unwanted and
unneeded administration — you can follow your order by the hour on the
Internet;

The American Wingspan bank grants — or rejects — loans via its web site in
60 seconds, while keeping to its strict rules for future credit holders.
Wingspan achieved this by cutling away all “dead meat” administration;

The American cement distributor Cemex equipped all-ts large lorries with
GPS systems and centralized computer control — the number of lorries could
be cut by 35% and delivery time from three hours to 20 minutes. Needless to
say — the customers willingly paid more.

There are many more examples of old businesses putting on new IT
robes. In Sweden, some banks are closing most of their traditional
offices and providing their customers with all kinds of banking
services via the Internet. Some 2 million Swedes use the Internet
bank. There are more than 500 000 shareholders in Sweden trading
via the Internet. Large corporations like ABB, Ericsson, Volvo and
Scania may well be seen as the beacons of the new economy long
before the phrase was used thanks to their awareness of the possible
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productivity gains of IT implementation. So, to sum up, changes in
the way wealth is generated by increasing productivity based on IT
solutions have been on their way for some time. These changes are
now so visible that we all of a sudden see them as a new paradigm
which we call “the new economy”.

In a way “the new economy” got into focus thanks to the “-
economy”, the electronic economy, i.e. services based on IT solu-
tions. This ties in with — sometimes conflicting — concepts like e-
commerce, e-business, e-learning, e-competence development,
e-marketing, e-anything and Internet hype, young and smart e-
entrepreneurs, finding new areas of business activity, global market
activities, creativity, early IPOs, and “get-rich-quickly”. During spring
2000 Internet hubris, dot.com-companies and fast-talking e-people
shook the global financial society and most of the stock markets.
Internet consultancies like Swedish Spray and Framfab and some 70
more in Sweden only were valued in the order of size of billions of
SEK and USS$, in spite of the fact that they produced little or no
profit. In general, the Nordic e-companies were among the leading
ones along with the US-based ones. They have won many prizes
and trophies in the “e-world”, and it is assumed that they will be
very important for the development of the service industries of the
future. The amazing evaluation of the e-companies in spite of their
not very profitable businesses so far caused the British analysts at
Salomon Smith Barney to comment on their own analysis of the
British Internet service provider Freeserve in the following way:

— Our analysis is limited by bounded rationality.

By the beginning of 2000, one of the most respected manage-
ment consultants of the Boston Consulting Group predicted that
almost all of the present dot.com companies would disappear. One
reason was that they did not have effective business strategies.
Boo.com became the first dot.com operation to go under. Quite a
few have followed. In a way, the dot.coms mirror the minicomputer
boom companies of the 1970s, only the pace is much faster.

There are many aspects to the growing e-economy. One that
gives extra food for thought is the implication of the fact that the
Internet for the first time offers us an application before the
technology is fully there. The e-economy is now creating the ASPs,
Applications Software Providers, so badly needed to generate real
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business on the Internet. So we have to remember that we are just
seeing the start of the Internet technology — what we have today is
very primitive.

Whatever the e-future holds, the analysts of International Data
Corporation, IDC, estimate that the global market for Internet related
consultancy services will be worth some US$ 44 billion in 2002.
Cyber business is described and analyzed in great detail in “The
OECD Information Technology Outlock 2000”, visic: http://
www.oecd.org, and in the “Ewropean Information Technology
Observatory 2000”, web site: http://www.eito.com.

Those wanting detailed information about Internet Service Provid-
ers, ISPs, in Sweden are recommended to see the PTS report
“Internetmarknaden i Sverige” (The Internet Market in Sweden) of
October 2000, http://www.pts.se.

Note that “The Economist” had an interesting supplement on the
New Economy in the September 23rd 2000 issue.

Is the world ready for it, the brave new e-world? And is Sweden?
Let us have a look at some basic data and start with a look at the
number of Internet host computers per 1 000 persons in 1999 and
then at the worldwide Internet infrastructure investment by region.
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Internet hosts per 1 000 persons in 1999
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Figure 158: In 1999, there were 52 million Intemet host computers in the 29
OECD countries, which represents more than 90% of the world total. Finland had
the most hosts, 122.8 per 1 000 inhabitants, USA had 118.6, Iceland 108.4, and
Sweden 96.2. The OECD average was 47.3.

Source: OECD
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A few years ago, the Internet and surfing were seen as the toys of
wellpaid, young men of the upper middle classes, those we called
“yuppies” some ten years ago. Recent data show rhat women are the
most frequent web surfers, at least in two of the leading Net nations,
USA and Sweden.

The Net surfers per gender in USA and Sweden 2000
In percent of the Net inhabitants

49.6%

BUSA BElSweden |

Figure 159: In USA almost as many men, 49.6% of all surfers, as women surf the
Internet. In Sweden, considerably more women, 56.6% of alf surfers, than men
surf the Net.

Sources: MMXI Nordic/Ndringsliv, August 11, 2000

In January 2000, there were 72.4 million top-level domain names in
the world. 34.3% were .com, 23.2% were .nct, 8.4% were .edu, 3.6%
were .jp, while 30.4% had other types of domain names, this accor-
ding to the Internet Software Consortum.

Several interesting facts can be learnt from the following figure of
global Internert infrastrucrure investment and its distribution across
the regions of the world. Among other things, it explains why USA
and North America are leading the development. Without high capa-
city and effective infrastructure no successful Informaton Society.
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Europe as a region is a latecomer but has realized the need for
transnational infraserucrure investment. Asia is facing all the

problems, in a sense.

Global Internet infrastructure investment by region
in 1998 and 2003

Rest of World

Japan |
12003

b 1998
Asia Pacific |-

Figure 160: There are several interesting things to be learnt from this figure. The
most striking one in the difference between Intemet infrastructure investment in
the US, estimated at almost US$ 700 billion by 2003, Western Europe with some
US$ 400 billion, and the rest of the regions. In particular Asia has reason for
concern because of huge problems like a total lack of regional collaboration and
transnational infrastructures. Not even the backbones are regional — they all run
to Europe and the US. So there are no opportunities to build the critical mass
needed for e-commerce, for instance.

Sources: |IDC/info volume 2 number 3, June 2000

The distrtbution of c-commerce consumer revenue in 1998 confirms
that Asia is the true laggard when it comes o ¢-business, in spite of
the fact that sales figures of mobile telephones and PCs are very
high — see earlier chapters. Apart from the Jack of transborder, regio-
nal infraseructure, regionally accepted and functioning e-payment
systems is yet another complication.

The TELDOK Yearbook 2001 235



Global e-commerce consumer revenue distribution
in 1998

In percent per region

Latin America Asta
2% 1%

Australla/New Rast of the World
Zealand — 1%}
4% =

Europe
14%

Total=99%
due fo omission
of decimals

Figure 161: In 1998, the North Americans generated 77% of all e-commerce lo
consumers, while the Europeans generated 14%. Asia having the largest part of
the global population, generated 1%.

Sources: ITU/ info volume 2 number 3, June 2000

The Economist Intelligence Unit, a sister organization of “The Econo-
mst”, made a survey of the readiness for e-business during the first
half of 2000. America was at the head of the field. Sweden, Finland
and Nornway followed next. Switzerland was number 10. The bottom
ten natons out of 60 were China, Sri Lanka, Ecuador, Victnam,
Pakistan, Kazakhstan, Algeria, Iran, Nigeria and Iraq. The countries
were assessed by their general business enviconment and communi-
catons infrastructure.
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Top ten e-business readiness ranking in the world, 2000

Country Ranking
United States
Sweden
Finland

Norway

The Netherlands
Britain

Canada
Singapore
Hong Kong
Switzerland

SOOPNOG B WN =

Figure 162; United States headed the field of the nations most ready for e-
business in the world according to a survey made by the Economist Intelligence
Unit during the first half of 2000. Sweden was 2, Finland 3 and Norway 4.

Sources: Ebusinessforum.com/The Economist June 10th 2000

e-Sweden and the Internet

Sweden in e-Europe in 2000
Percent of populations with Internet access

Sweden N, <0.9
Norway - |
Finand | 2
Uk I 15
Swizerand | 6.2
Beigum | 5
Austria | 5-5
Hungary N 51
Czech Republic [ 49
Poland [l 3.2

Russia ] 0.9

Figure 163: In Sweden, Norway and Finland more than 30% of the total population
have direct Intemet access. The figure above compares these three Nordic coun-
tries to some of the leading western European nations and Eastem European
nations like Hungary, the Czech Republic, Poland and Russia.

Sources: NUA/CEEBICnet/Carnation Consulting
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For Sweden, specialists at The Swedish Agency for Public Manage-
ment, Statskontoret, regard the potential for qualified interactive
public service applications via the Internet as huge. Mobile
applications are also growing fast, even in the short term. Once
digital television is accepted by more than the 200 000 users it had
in September 2000, interactive public services may well be offered
via different access networks, such as CaTV. The specialists think
that the users will want more interactivity, more digital services and
more self-services in public as well as for commercial services. See
more below.

Several analysts’ reports show that about half of the Swedish
population of just below 9 million surfs the Internet on a regular
basis. By the end of March 2000, MMXI Nordic/Sifo Interactive Me-
dia reported that 3 794 000 Swedes surfed the web. 1 694 000 paid
visits to web shops and stayed on an average 26 minutes in the
shops — in 2000, during July, the traditional summer month in
Sweden, about the same number of people surfed but they stayed
only 19 minutes per visit in the e-shops.

By the end of 1999, data from Nordicom show that 47% of the
Swedish population had Internet access in their homes. The
equivalent figure for 1998 was 31%. The number of homes with
Internet access has trebled since 1997; the growth from 1998 to 1999
was 16%. Wide variations in Internet usage can be found between
the age groups and the educational backgrounds of the population.
Among the oldest group, those aged 65 to 79 years, 11% have Inter-
net access, while among the youngest group, from 9 to 17 years,
61% have Internet access at home. In blue-collar workers’ homes,
42% have Internet access, while in the homes of white-collar work-
ers with academic degrees 72% have Internet access. During an
average day 31% of the Swedish population used the Internet. This
represents a growth of 10% over 1998, For a summary of the Swedes
on the Internet, see the following figure.

Source: MedieNotiser 1/2000, Nordicom-Sweden

In April 2000 a survey presented by Temo reported that 200 000
Swedes found Internet too complicated and too boring so they
simply decided to refrain from further Internet access. That means
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that 6% of all Internet users in Sweden actively have taken steps to
avoid using the Net. Source: Svenska Dagbladet Niringsliv, Thursday
April 13th 2000

Swedes and the Internet in 1998 and 1999
In percent of the total population

Internet usage on
Internet access at home an average day

rkers/academics
DRG] 48

SRR

Figure 164 : This figure gives some of the data for Swedish Internet users in 1998
and 1999 as presented by Nordicom-Sweden in Mediebarometer 1999, which was
introduced on May 15, 2000. The youngest and the oldest age groups are
represented, as are two professional groups, workers and white-collar workers
and academics. Men and women are reported and people living in the countryside
and in Stockholm. Bo Persson, Dagens Nyheter, selected the data in this figure.

Sources: Mediebarometer 1999, Nordicom-Sweden/Dagens Nyheter May
15th 2000

The following figure shows the number of Internet users per month
from December 1998 to December 1999. The variations between the
months are fairly small, showing the largest differences for the
traditional summer vacation months in Sweden, July and August. It is
interesting to note that the numbers seem stable over the year.
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Internet surfers in Sweden from December 1998

to December 1999
In thousands, aged 12 to 79 years

1613 366 3664 3630
340 71 e T S e B
s - ‘ <
so2 [ - | s 3w —T
2981 — 1 7 ==
== 'L.;
& = : =
R
& * ¥ & W & &
PR R & & & &

Figure 165: By the end of December 1999, 51.7% of the Swedish population sur-
fed the Intemet. That meant that 3 666 000 persons used the Net. The majority
used the Intemet every day, just above 60% of the users. Women are almost as
frequent surfers as men are. These numbers have stayed stable with only
moderate changes until late 2000.

Sources: MMXI Nordic/Sifo Interactive Media

Data from the end of April 2000, showed that 54% of the Swedish
population surfed the Internet. 55% of the Swedish surfers were
men, 45% women.

The most comprehensive research project regarding PC owner-
ship and Interner usage was carried out by Staustics Sweden, SCB,
on behalf of The Swedish Agency for Public Management. The ana-
lysts interviewed 6 185 Swedes from 18 to 64 years and posed
questions regarding PC usage and Internet services, among other
things. Some of the results from this survey and other reports are
discussed in the following pages.

Those interested in comparisons of Internet usage in ten Euro-
pean countries should visit the ECaTT web site, see www.ecatt.com/
ecalt. “The EcaTT Benchmarking Program on Electronic Commerce
and New Methods of Work" is a research project within the EU
programs, concentrating on telework and electronic commerce. Data
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are collected on subjects like Internet usage, online shopping, online
banking, etc. from the following European countries: Denmark,
Finland, France, Germany, Ireland, Italy, the Netherlands, Spain,
Sweden and the United Kingdom.

According to a survey presented by MMXI Nordic in August 2000,
Swedes spent 9 hours and 44 minutes a month surfing from their
jobs, while they spent 5 hours and 53 minutes surfing the Internet
from home. Most of the job surfing was related to visits to business
and financial sites and news sites.

Yet another survey of the Swedish Internet market was made on
behalf of PTS, the National Swedish Post and Telecom Agency. PTS
presented the results in October 1998. According to this report 46%
of the Swedish population aged 18 to 74 years had Internet access
and 40% used it regularly. However, as is evident from above, much
has happened during the past 24 months.
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September 1998: 43% of all Swedes use
the Internet at work

| EAtwork
El1At home

19%

24%

A few timasiweek Sefdom

Figure 166: The figure gives the percentage of Swedish Internet users at work in
September 1998. 43% used the Intemet every day. Just above 23% used the Net
a few times a week and some 19% once a week.

Sources: PTS/Ohrlings Coopers & Lybrand/SIKA Kommunikationer no. 4
1998

The Nordicom research project at the Instdwute for media and com-
munications research of the University of Gothenburg, each year
taxes Internet usage among its regular mapping of media consump-
don in Sweden. The following figures contain more detailed data
about Internet usage mn1998.
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Internet usage in Sweden in 1998
As a percentage of the total population

26

.

Total Men Womon 8-14

15-24

Low Medium High
Gender Age group Education
Has used the Intermnet sometime
Total 55
Gender
Men 60
Women 50
Age group
9-14 61
15-24 87
25-44 70
45-64 45
65-79 10
Education -
Low 26
Medium 62
High 74

Figure 167: The percentage of Swedes who used the Intemet during an average
day in 1998 was 21% of the population aged 9 to 79 years. At this point of time
there were more men using the Intemet than women, more younger users than
older ones and more users having a high lavel of education than users of low level
education. The conventional picture is confirmed. But since then much has
changed.

Source: MedieNotiser 1/99: Mediebarometern 1988, Nordicom-Sweden
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Swedes on the Internet - this is what they did at work
and at school in 1998
As a percentage of the total population

Fix errends
6% Discussion

Raad newspapars - groups
PAD: &%

and magazines -
5%

Nows sorvices .
%

10%
Search for
information
67T%
E-mall
9%
Searched for E-mail  News Fixed Read pews-  Participated in a
dota and services  ermends paper and  discussion- o
i information ! megazines chalt group

Total 67 39 10 6 5 4
Gender ' i

Men 65 40 10 8 6 4
Women 71 38 11 5 5 3
‘Age group

9-14 62 19 2 5 - 10
15-24 73 37 10 5 3 7

25-44 69 42 11 8 6 2

45-64 61 44 13 6 9 -

65-79 - - - - - -
Education

Low 60 41 14 7 5 5
Medium 68 39 12 5 5 2

High 57 55 16 14 12 1

Figure 168: Most of the time spent on the Intemet by the Swedes at work and at
school is used for data retrieval and information search. In all, 67% of the internet
users looked for some kind of information. 39% handled e-mail. Between 4 and
10% of the poputation used other Internet services, Internet usage differs betwaeen
the age groups. which Is not surprising.

Source: MedieNotiser 1/99: Mediebarometern 1988, Nordicom-Sweden
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The Nordicom researchers also looked into whar the differences
berween Internet usage at work and at home might be, See follo-
wing figure.

Swedes on the Internet at home in 1998
On an average day, as a percentage of the total population

56%
49%
Searching for €-mail News services  Fixed srronds Reading a Participating in
data and poaperora adl fon ar
Information magazine chat group
Data and ‘Emands Newspaper/  Discussionor -
Information i magazine  chatgroup -
Total Bg a4y = 1 11 10 8
Sex . el
Men 59 52 13 x| 1 8
Women 49 41 7 1 9 7
Age group
9-14 63 37 5 - 5 26
15-24 44 56 9 3 3 12
25-44 58 45 16 13 11 7
45-64 60 50 8 18 18 -
65-79 - - - - - -
Education ; :
Low 54 42 - 8 4 17
Medium 53 47 11 11 1" 7
High 57 55 16 14 12 1

Figure 169: Inlernet usage at home did not differ very much from Internet usage at
work and at schoo! among the Swedish population in 1998. The most frequent
usage was information search and e-mail handling, 56% and 49%. Interesting {o
note is that 11% used the Intemet to fix errands, among those banking, invoice
payment, etc. Also note the differences between the age groups.

Source; MedieNotiser 1/99: Mediebarometern 1988, Nordicom-Sweden
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For 1999 the picture did not change a whole lot. Again, according to
the Nordicom researchers, the Swedes vsed the Internet most fre-
quently for information search and data retrieval. Searching for
information and e-mail handling are more frequent at work than at
home, while reading newspapers and exploring news sites are more
frequent at home than ar work.

Swedes on the Internet in 1999
As a percentage of total number of users

News sites

B At home
Reading newspapers

DAt work

E-mall

Information and data
search

Figure 170: As the Swedes become more accustomed to the Internet we may
start seeing new trends In the utilization pattemns and greater difference between
usage at work and at home. This figure may be the first to mark such a difference.

Source: MedieNotiser 1/2000: Mediebarometern 1999, Nordicom-Sweden
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Minutes spent on the Internet by the Swedes in 1998
On an average day

DOTotal @Men EWomen B9-14 R15-24 M25-44 [145-64 065-79 CiLow ElMedium BlHigh

Among internet users Total population
:  Atschooliat we
© Amonghe  Amongthe  Among -
o !&alpogu_—'_:'-' " total popu-- -lhl“e{r;gel-.;.;‘ e
e s S g Cjaion o users  afion
Total 36 22 21 34 6
Sex ; : s
Men 38 25 36 19 37 7
Women 33 18 25 24 29 3
Age group dehs S
914 3 2 35 20 19 5
15-24 11 6 19 42 42 4
25-44 47 29 33 i7 37 4
45-64 35 35 12 14 35 7
44 11 28 15 30
Medium 40 20 28 20 39
High 41 38 17 21 36

Figure 171: The total number of minutes spent aon the Internet by the Swedish
population, independent of usage area was 10 minutes on an average day in
1998. Persons aged 15 to 44 years spend the most number of minutes surfing the
Net. Counting only the Internet users the average time was 50 minutes on any
day. Once more, there were differences between the groups.

Source: MedieNotiser 1/99: Mediebarometern 1988, Nordicom-Sweden
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The surveys reported above are not the only ones about Internet
usage in Sweden in particular and in the world in general. In May
1999, the Swedish specialist magazine “Tnfernetworld” reported on a
project called “IT Fuinres” (“IT-Framtider”), which stated that more
than 51% of the total Swedish population had used the Internet.
According to the results Interner udlizadon had the following distri-
bution across the Swedish population during the first rwo quarters of
1999.

The Swedes on the Internet according to “IT Futures”,
first half of 1999

Sex Education

tow
21% |
Women Medlum
37% 41%

Living in...

A townshlp
with tess than
10 600
inhabitants

A cif years
18% "

A3%

A township

with more

than 10 000 ~

Inhabltants
9%

Figure 172: The figure shows the distribution of Swedish Internet users over sex,

age group, level of education and place of living according to the results of the "IT
Futures” project. The most frequent Swedish Intemet user was a man aged 30 to
49 years with a medium fevel education, living in a city. Once more the stereotype
was confirmeg!

Sources: Internetworld May 1999/SIFO
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Anyone wanting to watch the international Internet development will
find details about the global usage at the Irish IT knowledge site
http://www.nua.ie/surveys. Statistics as well as data are available on the
site. Other sources are the OECD, the ITU and EITO, all of which
publish interesting analyzes and reports regularly. The Californian
consultancy Network Wizards, which used to publish data on the
global number of Internet host computers, have passed on the ser-
vice to the Internet Consortium. According to Network Wizard data
there were 43 230 000 Internet host computers in the world by
January 1999. Six years earlier, in January 1993, there were

1313 000 host computers. Those wanting to know about Internet
servers are recommended to follow The Netcraft Web Server Survey
and the web site http://www.netcraft.co.uk.

Not only did “IT Futures” map Internet distribution and usage in
Sweden in 1998. Related analysts of SIFO mapped the attitudes of
the Swedish public towards information technology. In an extensive
survey carried out during the spring of 1999 the SIFO experts found
out that a broad majority among the Swedes is convinced that infor-
mation technology is important to the creation of new jobs. More-
over, most of the persons interviewed were going to learn how to
use information technology. 10% announced that they were scared
of the development and 20% found it too fast for their own abilities
to absorb new knowledge. 60% were convinced that there must be
some restrictions in the usage of mobile telephones in public places.
Among those already well equipped with information technology
devices, a CD burner was the next investment. The majority wanted
number displays in order to know who is calling.

The international research project called “The World Internet
Project” initiated by UCLA, has reported some initial results, stating
that netsurfers in the US, Sweden and Singapore watch TV less,
make fewer telephone calls and read fewer papers.
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Swedes’ attitudes to the Internet in 1999

~ 81% of all Swedes believe that school is important to Intemet Usage
77% agree that the Intemet means nmportant changes to Ieammg
- 74% of all Swedlsh Internst users: trust peopte in general but not people
on the Net : .
) 18% trust people they only met on the Internet
- 37% of the Intemet users: proﬁl from lhe Net by workmg ovemme '
.fmmhome i e :
_ 31% of the dally users of Internat walch ™ Iess
.'-"529% of the users got lhear ﬁrst Intemet access from home
24% had their first Intemnet access at work
: __20% got access 1o the Intemet for the first time at school
10% were introduced to the Intemet by a friend
~ 26% of all Swedish lntemet users have Visited the web sde of
 a political party o
16% have looked for |nfonnauon on an important subjecl
: : ,S% have pammpated ina Net achan :
2% have tried to influence other people over lhe Internet

Figure 173: The Swedish Internet users are made up of three types — those using
the Net for entertainment and social reasons, those using the Intemet for informa-
tion search and communication, and those using the Net in order to shop and visit
the bank.

Sources: “IT Futures”/Datateknik no 1, January 28th 1999

According to the magazine “Dataleknik”, # 1 January 28th 1999, the
SIFO general Internet survey of March 1999, reported that 1 161 000
Swedes participated in a chat site. About the same number visited a
web shop. During this very month women made up 80% of the total
growth over February 1999. 42% of all surfers were women. The
most popular web site in Sweden was Passagen having 1.6 million

VISItOrs.
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The Swedish Agency for Public Management in

May 1998: Adult Swedes and their Internet

usage

According to the survey made by Statistics Sweden on behalf of The

Swedish Agency for Public Management in May 1998, which we

introduced earlier in this chapter, 51% of all Swedes have Internet
access at work or/and at home. The 51% are equivalent to some 2.6

million persons aged 18 to 64 years. The difference in Internet
access among the age groups is important — 80% of the youngest

groups have Internet access while only 30% among the oldest have

the same facility. 53% of all adult men have Internet access and 48%

of all adult women.

Distribution of Internet access among adult Swedes,
men and women, at work and at home, in May 1998

Internet access at work or at school

Total number - "% having
havirg Internet - PC
access ,
Men 1310 69
Women 1072 61
Total 2 382 65
Internet access at home
Total number % having
having Intemet PC
access
Men 1015 58
Women 789 54
Total 1 804 56
Intermet access: total
Total number % of
having Internet total
access population
Men 1667 53
Women 1 465 - 48
Total 3132 51

Figure 174: The distribution of Intemet access among adult Swedes, men and

women, at work and at home, as it appeared in May 1998.

% of

total
population
46

40

41

% of

total
population
32

26

29

Sources: Statistics Sweden/The Swedish Agency for Public Management
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The Internet access facilities were used regularly among the res-
pondents. 40% of all men used the Internet regularly and some 27%
of the adult women. People living in the urban areas are dominant
among the Internet users. So are those living close to university
regions, for instance Visterbotten, having more than 38% of regular
Internet users among its total population. In comparison the per-
centage of users in Blekinge in Southern Sweden is only 23%. More
than 34% of all adult Swedes, i.e. 1.8 million persons, fetched
documents, searched for information in data bases and followed
issues of special interest on the Internet at least once a week. The
following figure shows the Internet applications used from Swedish
homes in May 1998.
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Internet applications used from Swedish homes,
May 1998

MEN Age group

’ 18-24 25-34 3549 50+ Total

%pop %acc %pop %acc %pop %acc %pop %acc % pop %ace

E-mail at home 30 79 26 81 27 76 16 68 25 76
Follows debates via
the Intemet (or similar) 34 88 27 83 28 76 16 67 25 79
Downlcading documents
and othermatgrials 26 68 22 69 23 62 12 53 20 63
Accessing public
service sites 1" 28 7 23 6 18 4 17 7 21
Databases, information
services 30 78 22 69 21 58 12 49 20 63
intemet banking 9 25 12 38 11 AN 7 30 10 3
Shopping goods and
services 17 12 38 10 29 25 1" k™)

45 6
Gambling and games 11 30 4 12 4 12 2 10 5 15
Ordering services 23 60 13 M 1" 32 4 18 12 37

WOMEN Aga group
18-24 2534 3549 50+ Total
%pop %acc %hpop %acc %pop %hacc %pop %acc %pop %bacc
E-mail at home 18 67 19 73 15 48 9 51 15 57
Follows dsbates via ’ : 3
the interet (or similar) 19 4! 18 70 17 52 8 46 15 58
Downloading documents
and other materials 15 56 12 47 12 35 5 33 " 41
Adcessing public o .
service sites 3 1 4 16 3 9 2 10 3 .1
Databases, information
services 15 57 13 49 12 35 6 33 1 42
Intemet banking 3 12 7 27 5 16 2 13 5 17
Shopping goods
and services 6 21 (] 25 7 22 3 16 6 21
Gambling and games 5 17 5 18 3 8 2 1 3 12
Ordering services 1 42 8 32 6 19 2 14 7 25

Figure 175: These two tables, one for men, and one for women, show the
percentage of users of information and communication applications at home in
Sweden in May 1998. The percentages are of the total population and of the
Internet users. This survey confirms earlier ones by stating that men more
frequently than women have more Intemet access and that men spend more time
surfing the Net.

Sources: Statistics Sweden/The Swedish Agency for Public Management
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Internet applications used at work in Sweden, May 1998

MEN Age groups
18-24 25-34 3549 50+ Total
%pop %acc %pop %acc %pop %acc %pop %acc %pop % acc
E-mail at home 34 61 31 7 27 69 22 69 28 67
Follows debates via
the intemet (or simflar) 32 58 30 69 26 66 23 68 27 65
Downioading documents
and other materials 32 57 28 64 26 66 20 66 26 62
Accassing public
service sites ] 17 11 25 9 22 8 22 9 22
Databasas, information
services 6 10 8 18 7 18 4 18 6 15
Intemet banking 40 4| 32 2 28 68 21 68 29 69
Shopping goods
and services 15 26 14 31 10 25 5 25 10 25
WOMEN Ago groups
18-24 25-34 3549 50+ Total

%pop %acc %pop %acc %pop %
E-mail at home 26 46 19 53 19 56 12 52 15 52
Follows debates via
the Internet (or similar) 28 48 18 60 19 57 13 56 15 55
Downloading documents
and other material 23 40 12 47 17 50
23

Accessing public

service sites 8 14 4 17 8 6 28 3 20
Databases, information

services 2 3 13 6 3 8 2 8 1 6
Intemat banking 3 54 7 60 19 56 1 49 5 55
Shopping goods

and services 7 12 6 19 4 13 2 10 6 14

Figure 176: The Internet applications used at work are more or less the same as
the ones used by Swedish surfers at home. The differences between male and
female users are smaller at work than at home. The differences in utilization
between the age groups are also relatively seen small. Interesting enough there is
a tendency towards more intense usage for older women at work than at home.

Sources: Statistics Sweden/The Swedish Agency for Public Management

According to the SIFO Interactive studies of the web habits of the
Swedish people, web sites offering chat opportunities become ever
more popular. But web sites are volatile and so is the loyalty of their
visitors. The following ranking lists of the top 10 web sites in
Sweden are from two sources and from 1999 and 2000. It is rather
interesting to compare them and the changes over time.
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Top 10 web sites in Sweden in March 1999, SIFO

Ranking Name of web site Web adress
1 Passagen http://www.passagen.se
2 SEB http://www.seb.se
3 Aftonbladet http://www.aftonbladet.se
4 Dagens Nyheter _ hitp:/fwww.dn.se '
5 Evreka http://www.evreka.com
6 Buyonet “hitp://www.buyonet.com
7 Autobytel http://iwww.autobytel.se
8 Leknet *http:/lwww.leknet.se
9 Teletrade http://www.teletrade.se
10 Spray http://www.spray.se

Figure 177: SIFO did this ranking list over the Top 10 web sites in Sweden in
March 1999.

Sources: SIFO Interactive/Dagens IT, April 21st 1999

Top 10 web sites in Sweden in 1999 and 2000,
Internetworld

Ranking Ranking Web site Web address
2000 1999
1 10. Spray http://www.spray.se
2. 12. Gula sidomna http://www.gulasidorna.se
(Yellow pages) )

3. 4. Dagens Nyheter http://www.dn.se

4. 1. Passagen http://www.passagen.se

5. 1. Arbetsformedlingen hitp://www.amv.se

6. 13. Resfeber http:.//www.resfeber.se

7. New Pricerunner http://ww.pricerunner.com
8. New Bidlet http://www.bidlet.se

9. 2. SEB http://www.seb.se
10. New Blue Marx http://www.bluemix.se

Figure 178: In early 2000, the top 10 most popular web sites on the “Intemnet-
world” ranking list looked as above as compared to the ranking of 1999. It is
interesting to note that the Yellow pages of the telephone directory gets a second
ranking and that another member of the Swedish public service, the Swedish
Employment Service, which is part of the Swedish National Labour Market
Administration, is ranked as number 5.

Source: www.idg.se/iworld
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The success of the public administration agencies such as the Swe-
dish Employment Service on the Internet could be an implication
that the Swedish public cyber society may be on its way. But we ate
still very early in the process. True that more than half of the Swe-
dish population has Internet access and PCs at home, but now we
have to worry about those who do not have Internet access and are
without computer literacy.

Finns and Swedes trust the Internet bank

The Investment banker Merrill Lynch reports that the Finnish and the
Swedish banks are among the leaders when it comes to offering
their customers services on the Internet. Among the Swedish banks,
SEB was one of the early starters. In February 2000 25% of all
private customers, i.e. 380 000 individual clients, used the SEB
Internet Bank. The experiences from the Swedish market will be
used to develop a pan-European Internet model, tailored to the
customers. The objective of SEB is to have some 5 million e-bank
users in Europe by 2004.
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Swedish Internet Bank accounts, December 1996—

December 2000
Number of accounts in 1 000

2000
Estimate for 2000: 1,5-2 million accounts

1800 1.5-2 million §

1600

5

1200

Tota! accounts, thousands
-

Dec -98 May -97 Dec 97 Jun -98 Oct -98 2000

Figure 179: The Internet Bank has been a success in the Swedish banking
market. There will be close to 2 million accounts by the end of 2000, according to
this estimate presented in a KFB-TELDOK report from 1998.

Source: Sandén, Weje:“Néitet som marknadsplats”, Telematik 2001, KFB-
rapport 1998:35, TELDOK Rapport 123

In October 1998, there were some 517 000 Internet bank users in
Sweden. This means that 13% of the Swedish bank customers used
the Internet facility for their banking business.
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The Internet Banks in Sweden, October 1998
Number of clients using the internet Bank

.| Ostgéta Enskilda Bank

_}| FBreningssparbanken
140 000

5 | SE-banken
200 000

Figure 180: About 13% of the clients of the Swedish banks used the Intemet
banking facilities by October 1998, This means that 517 000 bank customers in
the banks above had chosen to use the Internet for their banking business.

Source: Sandén, Wejo: Nitet som marknadsplats, Tefematik 2001, KFB-
rapport 1998:35, TELDOK Rapport 123

Another leader in Internet banking is the Finnish-Swedish
MeritaNordbanken, the largest Nordic retail bank. 1t has created a
service called Solotorget, which is a e-commerce marker for the
bank’s private customers. By the end of 1999, more than 300 shops
from Finland and Sweden had signed up to join the Solo market.
The bank clients can shop and pay in realtime from their accounts in
the bank to the sellers’ accounts. In Finland 61% of all stock
transactions were made via Solo, 30% of all payments, 11% of all
applications for credits and 11% of trading with funds.
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The MeritaNordbanken Internet customers in Finland

and Sweden 1996-1999

1938 March [T__] 210000
dune ] 220000
September [ ] 230000
December 240 000
1897 March [ 250000
dune [ 270000
September [ ] 300000
December [___— ] 2340000
1998 March [[—— ] 400000

ane ] 450000
Septomber "7 520000

December | .. ] 570000
1989 March | FERIETR -] 650 000
June | __ ] 720000
September [ ] 820000
December | ] 1070 000

Figure 181: The Finnish-Swedish bank MeritaNordbanken has been very
successful in promoting their Internet banking services. During 1999 more than

1 million customers used the Internet Bank and the Solo market services.

Compare this to the data above for 1998.

Source: Verksamheten 1999 MeritaNordbanken
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Swedish banking specialists warn that there is a lot of hot air in the
Swedish Internet bank user data — about 150 000 registered clients
have never logged in. In March 2000 SEB, Handelsbanken, Fére-
ningssparbanken and Nordbanken reported in total 1 650 000
Internet Bank users in Sweden. SEB had 410 000, but the bank does
not tell how many of the registered users that never logged in. It is
known that although 30% of the total number of customers are
registered Internet Bank users, more than 40% still paid their bills
outside the Internet. Nordbanken had 455 000 users and 70% of
these are reported active on the Net. Researchers at the Stockholm
University report that many users find the Internet bank web sites
difficult to use and rather uninteresting which may be one reason
why so relatively many never get connected.

Sources: Merrill Lynch/Dagens Nyheter Sunday May 21st 2000/SEB Arsé-
versikt 1999/Verksamheten 1999 MeritaNordbanken/Dagens Nyheter
Wednesday May 10th 2000

During 2000, the MeritaNordbanken has merged with the most
important banks in Denmark and Norway as well, creating a Nordic
e-banking market with several million users. For more information
see: www.meritanordbanken.com.
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15. e-commerce,
e-trading,

e-sopping...

e bR

USA is the leading nation when it comes to the volume of e-com-
merce as quoted in the previous chapter. Sweden is number two
according to two reports presented in June 2000. The Economist
Intelligence Unit, EIU, published its analyzis of 60 countries from the
point of view of how well they are prepared for e-commerce. EIU
ranked factors like the percentage of the population having Internet
access, infrastructure for telecom and a number of economic factors.
USA, Sweden, Finland, Norway and Holland are the five leaders in
this report. UK, Canada, Singapore, Hongkong and Switzerland
follow next. EIU comes to the conclusion that infrastructure just as
important as a strong economic situation for e-commerce to take off.

Another issue important to the success of the “e-nations” is the
complications related to starting new businesses. ASPs (Application
Service Providers) are often creative individuals with ideas that they
want to capitalize on. In order for them to succeed they need to start
companies rapidly. The World Economic Forum surveyed the situa-
tion in some of the leading 1T-nations. Every nation got a score from
1=difficult to 7=easy. USA scored 6.06, Sweden 4.9, and Austria 3.96.
The EU Commission evaluated the member states in August 2000,
and presented Sweden, Finland, Denmark and Germany as having
the best climate for innovative businesses.
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Starting new businesses, a complexity index in 2000
1=difficuit
7= easy

Austria
Japan

italy

Spaln
Belgium
France
Germany
Denmark

I Sweden
Switzerland
Ireland
Norway
Australla E
Netherlands
Britain
Finland e ] 5.6
Canada e e e e 5.7
lceland
Now Zealand
USA

Figure 182: The World Economic Forum surveyed the complexities of starting new
businesses in the leading IT nations. Entrepreneurs should start their companies
in the US, scoring 6.06 out of 7. Sweden is somewhere in the middle, scoring 4.9.

Sources: World Economic Forum/The Economist June 10th 2000

B2B e-commerce The Swedish Internet economy, “the e-economy”,
also got a high ranking from the ‘Wired” magazine in its July 2000
issue. Silicon Valley, Boston and Stockholm are topping the list of 46
digital hotspots across the world. So how is e-commerce doing in
Sweden? Let us have a look back and forward and see what data can
tell us. But first, some definitions. B2B and B2C, business to business
and business to consumer, are common abbreviations in the context.
B2B e-commerce based on the Internet is already an important part
of most economies. In Sweden it is equivalent to 6% of GNP. There
are already some 1 200 international B2B portals, which will handle
some 30% of all trade between companies and organizations. In
Europe there are 200 B2B portals and in Sweden 20. In the US there
are 130 electronic markets for B2B. In the near future five will
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remain according to specialists. Companies within the same industry
tend to build common electronic markets, GM, Ford and Daimler
Chrysler have a common marker for all suppliers of pares. This is
according to 2 study undertaken by the Swedish Export Council. For
further informaton see www.emarketservices.com.

B2B e-commerce in Sweden in 2000 and 2004

[ e-commerce company 1o company
W e-commarce via corporate portals

2000 2004

Figure 183: In 2000, B2B e-commerce in Sweden will have a value of 10 billion
SEK. 1 billion SEK wil be generated via the B2B specialized portals. In 2004, B28
e-commerce will generate 410 billion SEK, 127 billion SEK via the portals.

Sources: Exportradet/Svenska Dagbladet Naringsliv Monday April 3rd 2000
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Among the B2B portals, there are for instance:

Accesspaper, www.accesspaper.com, for the paper trade
SteelScreen, www.steelscreen.com, for the metal trade
CargoNow, www.cargonow.se, for transportation
PhoneTrade, www.phonetrade.com, for mobile telephones
Endorsia, www.endorsia. oom. -for the steel business
Timmerbdrsen, www.timmerborsen.se, for timber
Mediway.net, www.mediway.net, for the health care industry .

Large corporations have understood the opportunities offered by e-
commerce and the Internet. This is not the case for the small and
medium sized enterprises, SMEs, in Sweden. Several studies show
that these companies are not considering the Internet at all. Only 6%
of the SMEs see the Internet as a very important tool for future
development. 56% say Internet is unimportant. It is true that as many
as 71% of the Swedish SMEs use the Internet on a daily basis, but
mainly for e-mail handling. Only 30% use the Internet for e-
commerce. Among the SMEs not using the Internet at all, half say
they have no plans to do so in the future. The data above are from a
study carried out by Féreningsbanken, Féretagarnas Riksorganisation
and LRF Konsult. A report from the US called “Value Strategy, Value
Webs and e-business — Tomorrow'’s Procurement Excellence” by the
analysts A.T. Kearney state that 61% of all business leaders in the
USA plan to make all their purchases electronically in 2001. That
means that Swedish smaller suppliers will not be even considered if
they are not on the Internet.

NUTEK, the Swedish Board for Industrial and Technical Develop-
ment, interviewed 3 500 SMEs about their attitudes to e-commerce.
Manufacturing companies find no or rather marginal advantages of e-
commerce via the Internet in spite of the fact that they have utilized
ED], in some cases during 30 years. SMEs in trade and service
industries are more positive. Those interested in more information
should see the NUTEK report “Nyttan av IT — i smdforetagarnas
dgon” (The usage of IT as seen by SMEs). The report was published
in April 1999. The following figure shows the attitudes of the diffe-
rent types of SMEs.
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Attitudes of SMEs to e-commerce

1.0 —
0.8

0.6
0.4
0.2
0
-0.2
-0.4
-0.6
-0.8
0=

1. Agriculture, hunting and forestry

2. Mining

3. Manufacturing

4. Construction

S. Retail, repairs

6. Hotels & restaurants

7. Transportation & communications

8. Financial services

9. Office rental, profession and services
10. Training
11. Health care, medical & social services, veterinary services
12. Other public and personal services

Figure 184: Different types of SMEs hold very varying attitudes to e-commerce.
Least interested are SMEs involved in agriculture and related activities. Most
positive are SMEs involved in traditional service industries like hotels and
restaurants, retailing and training.

Sources: IT-affdrer # 5 1999/NUTEK rapport: “Nyttan av IT - i
smaféretagarnas égon”

However, all is not darkness even for the Swedish SMEs. There are
several regional and local networks for e-commerce, and the Indu-
striférbundet, the Swedish Federation of Industry, is starting up a
benchmarking project over three years in order to entice some

100 000 small companies to learn about and try e-commerce. The
project is called Svea and more information is available on:
www.industriforbundet.se.
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B2B e-commerce via different types of networks in
Sweden 1998-2003

W1988 2000 ©@2003

2000

Extranets Intransts internet EDI

Figure 185: This figure shows the distribution of 828 e-commerce on different
types of networks in Sweden, from 1998 to 2003. in 1998 B2B e-commerce had a
value of 625 bilfion SEK. Estimates for 2003 are 8 000 billion SEK.

Sources: Computer Sweden # 30 Monday March 22nd 1999/Visa

Consumers on the Internet

By 2005, some 85 million Europeans, headed by the Germans, will
be mouseklicking their way around the Internet shops. Englishmen,
French, Italians, Spaniards, Dutch and Swedes will be sharing the e-
shoppers” Cyberspace with them. Although only 3.1 million Swedes
will be there, they represent 35% of the total population, while the
21.2 million Germans only represent 25% of the German populaton.
The following data are from a swudy presented by Jupiter Communi-
catons by mid-2000.
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Europeans in the e-shops in 2000
Total: 85 million

Greece
Portugal
Spaln
Italy

Franco EEB

Luxembourg

Belgium
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uK
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Austria

Germany [
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H212

Figure 186: By 2005, 85 million Europeans will spend 144 billion SEK in the e-
shops according to an estimate made by Jupiter Communications.

Sources: Jupiter Communications/Den Nya Ekonomin,

http:/iwww.dne.idg.se
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European e-shoppers 2005

In percent of total populations

Greece 19
Portugal "] 10

Spain [

Italy

Belglum [

Ireland [

Austria [

France [

Luxembourg [

Switzerland [

Finland [

125

Germany [

The Netherlands [

128

D rk |

J28

UK [

Norway [

130

Swedan [

135

Figure 187: 35% of the Swedish population will be e-shopping by 2005, according
to this estimate by Jupiter Communications.

Sources: Jupiter Communications/Den Nya Ekonomin, http://

www.dne.idg.se

According to the analysts at Datamonitor, e-shopping, i.e. B2C, in
Sweden will be worth some 3 200 million SEK by 2003. In 1997, it
had a total value of 32 million SEK. See the following figure.
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B2C, Swedes shopping on the Internet, 1997-2003
In million SEK

3200

2000

1300
400
1897 1998 1999 2000 2001 2002 2003

Figure 188: According to a report called “Smart Cards in European E-Commerce”
published in July 1999 by the analyst firm Datamanitor, Swedes will spend 3 200
million SEK shopping on the Net by the end of 2003.

Sources: Computer Sweden no. 65, June 24th 1999/Datamonitor: Smart
Cards in European E-commerce

Another report on e-shopping in Europe and Sweden, carried out by
Jupiter Communications, stated that the Swedes spent 2.5 billion SEK
shopping on the Internet in 1999. By 2005, the volume of e-shop-
ping generated by Swedes is estimated to have grown tenfold to
some 23 billion SEKL

The TELDOK Yearbook 2001 269



Swedes’ e-shopping to increase ten times in 2005
Total volume 1999 = 2.5 billion SEK
Tolal volume 2005 = 23 billion SEK {estimate)

HElBillion SEK

14,2

72
46
7 I

19989 2000 2001 2002 2003 2004 2005

Figure 189: Analysts Jupiter Communications estimate that Swedes will spend 23
bilfion SEK shopping over the Internet in 2005. The data should be compared to
data from HUI above.

Sources: Jupiter Communications/Den Nya Ekonomin,
http://www.dne.idg.se.

The Swedish Research Insdtute of Trade, HUI, reported in carly
September 2000 thar the prices of goods shopped on the Internet in
Sweden are sinking. In most cases it is cheaper to buy things via the
Internet than in the stores. E-shopping was estimated to a total value
of 5.6 billion SEK for the year. This is equivalent to 1.6% of the toral
consumer shopping.
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Cheaper to shop via the internet in Sweden,
September 2000

Toys

Consumaers electronics

Computer games

COs pon

Books

Food g

BShop EThe Intermnet

Figure 190: Intenet shopping is on an average 1.4% cheaper in Sweden
compared to buying the same tems in shops. The Swedish Research Institute of
Trade has compared shopping baskets containing goods from the six categories
in the figure. E-shopping in Sweden is growing stowly but steadily by about 1%
per year.

Sources: HUI/Naringsliv, September 7th 2000

The analysts at Jupiter Communications estimate thar e-shopping in
Europe will be worth 7.7 billion € by the end of 2000, and by 2005
it will total 64.4 billion €, equivalent to 144 billion SEK. On what
will the Europeans be spending all that money? Well, most of it on
travels, 27.3%. 14.9% will be spent on food, 12% on PCs, 6.1% on
fashion, another 6.1% on sofrware. See following figure.
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Europeans to spend 64.4 billion € e-shopping in 2005

Consumer
elactronies -
2%

Fashlon . PCs
&% 12%

Figure 191: The Europeans will spend 64.4 billion € e-shopping by 2005. Maost of
the money, 27.3%, will be spent on travels. The figure shows the percentual
distribution per type of goods.

Source: Jupiter Communications

E-commerce and e-shopping ate seen as the motors of the new
economy and thus some of the horttesr Internet topics. However,
analyzes, estimates and predictons about the e-commerce habits of
the Swedes, among others, have abounded for the past five vears, at
least. Thus we learn thar Swedes bought Christmas gifts on the
Internet in 1998 to a total value of 260 million SEK. The problem
was that three out of four gifts arrived after Christmas. For the whole
of 1998 the Swedes spent for something close to 600 million SEK on
e-shopping, which is equivalent to 0.2% of the total retail business in
Sweden. According to the Swedish Research Institute of Trade, HUI,
c-shopping had a moderate growth in 1999 and was equivalent to
0.7% of all rerail expenditure. In late 2000, it was equivalent to
1.6%. Several surveys rating the quality of the Swedish shopping
sites state that most of them are bad at delivery.
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Most popular shopping sites December 1998 and
January 1999

| & woo'aeids
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Figure 192: In December 1998 the most popular shopping sites among the

Swedes were Swedish ones. In January 1999 the most popular ones were
American.

Sources: SIFO/Computer Sweden Friday February 26th 1999

In May 2000 there were some 5 000 dot.com companies in Sweden
involved in B2C, business to consumer, over the Internet. Specialists
predict that 5% of these will survive in the long run. Mergers are
likely in many cases. Boo.com was the first Swedish dotcom com-
pany to fail. This has caused problems for the whole e-commerce
industry finding financing and risk money much more scarce.
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Most popular e-shopping sites in April 2000
Number of unique visitors

‘ 329 000
Bidlet.se & 3

Letsburyit.com 175 000
Boxman.se 172 000
Toga.com 169 000
Amazon.com 145 Q00

Ibazar.se 125 000

Ginza.se P 113 000
Bokus.com 109 000
Paletten.se 77 000
Cdon.com 74 00D

Beo.com Lol 72000
Dressmart 5000 Fewer than 25 000

Figure 193: In April 2000 the most popular e-shopping site Bidlet got 328 000
unique Swedish visifors, “Unique Swedish visitors™ in this context simply means
people using the Swedish language to access the site. Most national sites in
Sweden are bifingual, also offering their services in English. The figure above
shows the most popular e-shopping sites for April. Boo.com folded in May.

Sources: MMXI Nordic/Svenska Dagbladet Naringsllv, Saturday May 20th
2000
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Top 10 e-shopping sites in Sweden, July 2000

Number of unique visitors

palottan.so (BT
cdoncom [
pokus.se [Rl
letsbuyit.com [IEIaRT -
amazon.com [ ] 125000

ginzase [0 7] 142000
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boxmanse [0
yatackse [
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Figure 194: In August 2000, Bidlet was stilt the most popular e-shopping site in
Sweden, but its number of unique visitors was down to 271 000 as compared to

325 000 in May, 2000. Number 2, yatack.se, is the Swedish version of a

Norwegian site, and amazon.com of America ranks number 6.

Sources: MMXI Nordic/Naringsliv August 11th, 2000
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Most popular e-shopping sites in May 1999
Number of unique visitors

Company Products/ . Country of # of visits
. services origin - g
1. Boxman CDs Sweden 213 000
2. Amazon books . USA 193 000
3. H&M fashion Sweden 1569 000
4. Reseguiden travels Sweden 110 000
5. SAS travels Sweden 110 000
6. Resfeber travels " Sweden 104 000
7. Bokus books Sweden 100 00O
8. Fritidsresor travels : Sweden 88 000
9. Apollo travels Sweden 89 000
10. Ving travels " Sweden 88 000
11. Travellink travels Sweden 88 000
12, Always travels - Sweden . 79 000
13. Cdnow CDs USA 78 000
14. Pc express complter equip- Sweden 67 600
. - ment & software: . -

Figure 195: The listing above shows the most popular e-shopping sites in May
1999, to be compared to the sites in figure 181.

Source: Dagens Nyheter Monday July 26th 1999
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This is what Swedes bought over the Internet

Mus | | 38 %
Books | 36 %
Software I 35 %
Computer equipm. I 26 %
Clothes/jewelry I 2 1 %
Films I 13%
Electronics MEEEG———— 12%
Food & bevarages mEEEEEEEEE———— 11%
Travels ENEEEEEENENNNNN 11%
Flowers/gifi mE—— 11%
Sports equipment I 5%
Office equipment mEE——— 6%
Toys NN 5%
House & garden prod. NEEEEN 4%
Health & beauty prod. I 3%
Other services I 5%
Other products IIEEEEEEGEG—— 11%

Figure 196: During Q1 and Q2 of 1999 the Swedes bought music, books,
computer software and hardware most frequently over the Net. 12 months later,
by the end of Q2 2000, travels are the single product area most frequently bought
by the Sweden over the Internet.

Sources: Dagens Nyheter Monday July 26th 1999/intelligence Web Survey
February 1999
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Swedish shoppers and their expenditure on the
Internet, February 1999

How much do they spend?
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Software a—— 1%
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Office producis mam
Toys mm
Home and garden mm
Health and beauty w
Other services
Other products m
I N Y Y OO Y O |
[} 10 20 30 40 % 82%
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Once a wesk
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. once amonth
- CIMads 8 purchase once

Figure 187: The figure shows the results of a survey made in February 1999 of
what the Swedes bought and for how much over the Internet. Also the frequency
was measured. Since then e-shopping has become more secure, there are more
shops o visit and more products and services offered, as described above. And
there are more people having tried it once successfully.

Sources: [T-affarer # 5 1999/Intelligence Web Survey February 1999

Retailing over the Internet as a complement to traditional shops is
growing rapidly in Sweden. In April 2000 some 7 000 traditional
retailers had an active shopping site. 42% of these were generating
money via their e-shopping sites. All the same, only 1.6% of the toral
retailing value was generated via the Interner according ro HUI, the
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Swedish Research Institute of Trade. The total retail market in
Sweden for Q1 in 2000 had 2 valae of 81 billion SEK. 1.3 billion
SEK were generated by e-shopping during the same period. Accor-
ding to the American analysts firm A.T. Kearney, e-retailing will
generate 7 billion SEK in Sweden in 2000, compared to 3 billion SEK
in 1999.

Swedish retail business on the Internet, 1999

Mazil order

Department stores
and super/hyper markets

13%

Figure 198: The large mail order companies in Sweden have an imporiant
presence on the Internet as well. Some of them make a profit also of their e-
business. Many of the dotcom companies fail because they have not understood
what business they are in — e-mail order.

Sources: IT-affarer # 5 1999/HUI, http://www.hui.se,

In April 2000 there were just 60 food markets offering shopping
services via the Internet in all of Sweden. Less than 1% of the Swe-
dish population buys food via the Internet. Handling and transport
services are too expensive, and the shopping sites not just yet user-
friendly enough. The Boston Consuldng Group showed in a study
carlier this year thar 28% of all those who try 10 buy something over
the Internet failed o buy what they wanted.
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According to the analysts at Jupiter Research 16% of the Swedes
have shopped on the Internet once. In 2005 they believe that 35% of
all Swedes will have experience from e-shopping. In 2000 they
predict that the Swedes will spend US$584 million and US$2.7 bil-
lion in 2005. Travels make up the fastest growing single market
followed by hardware, CDs and books.

e-trading

There are 12 e-brokers active in the Swedish financial markets.
These have approximately 1 million customers. Most of the brokers
have had several problems with their sites and the Swedish Financial
Supervisory Board, Finansinspektionen, has received complaints
about the bad service. But the systems are improving and problems
solved as they appear.

Trading stocks on the Internet is a popular occupation in Sweden.
About 51% of the total population are stock owners. The stock is
kept in some 250 000 individual accounts managed by banks and
brokerage firms. The number of individual accounts are expected to
double during 2000. The figure shows the percentage of stockhold-
ers in the populations in five European countries, based on data
from JP Motgan.

280 The TELDOK Yearbook 2001



Stockholders in five industrialized countries
In percent of the total population

The Natherlands |

Switzerland 14%

3%

USA |

Sweden

Figure 199: About 51% of the Swedish population are stockholders. The figure
comnpares the percentage of the population in five European countries.

Sources: JP Morgan/Dagens Nyheter, Sunday August 20th 2000
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Number of Internet stock accounts in Sweden,
June 2000

Aktiedirekt [EEIEEERE 10 000
E4rade R 15 000
Matteus online [BS
Skandlabanken [EREEEEE 10 000
Edrade [FREEIENTEE 15 000
HQ online [T 18 000

Avanza 2 S 20 000

Teletrade [
Aktiesparonliing
Nettrade [

Nordnet [

SHB |

i 55 000

& 160000

Figure 200: The figure shows the number of Internet stock accounts per institution
in Sweden in June 2000. The total number was 318 000 accounts. By the end of
2000, there will be the double amount, due fo the new pension fund system.

Sources: TT/ Dagens Nyheter, Sunday August 20th 2000

e-advertising

The Scandinavian advertising specialists believe that Internet adverti-
sing will grow by 100% during 2000. The total volume of Internet
advertising in 1999 reached 510 million SEK. By the end of 2001, it
should be equivalent to 1 180 million SEK. The equivalent figures
for Europe are 4 120 million SEK for 1999 and 14 520 million SEK
for 2001. This means, thar Europe will not see a backlash similar to
the one the US Internet adverdsers are seeing. In the US, the
dot.com-companies relied to a large extent on Internet advertising,
These companies are now in deep financial trouble. In Europe, more
traditional companies have tried out the Internet as a complementary
advertising medium to the tradidonal TV, film, magazine and
newspaper advertising. The experiences so far have been positive.
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Internet advertising in Europe and Scandinavia

1999 and 2001
In million SEK
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Figure 201: The total volume of Internet advertising in Sweden in 1999 reached
510 million SEK. By the end of 2001, it should be equivalent to 1 180 million SEK.
The equivalent numbers for Europe are 4 120 million SEK for 1899 and 14 520

million SEK for 2001.

Sources: Juplter Communications/Néaringsliv August 31st, 2000
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Banner advertising by Scandinavians 1998-2003
Billion SEK

2003

2002
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‘@Billion SEK
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Figure 202: One of the web income generators is banner advertising, In 2000,
some 1.4 billion SEK will be spent in the Scandinavian countries on banner
advertsing. By 2003 the volume will be worth 4 billion SEK, at least according to
Jupiter Communications.

Sources: Jupiter Communications/Den Nya Ekonomin,
http:/iwww.dne.idg.se

Some analysts see an increase in ¢-mail advertising by more than 40
times the present volume over the coming years. In 1999, the global
value of e-mail-adverusing was 1.5 billion SEK. By the end of 2005
it is esamated to 66 billion SEK. One reason for the interest in ¢-mail
marketing is that the adverdsers hope to open a dialogue with pros-
pective customers.
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Global e-mail marketing 1999 and 2005
In billion SEK

BBition SEX

1999 2005

Figure 203; E-mail marketing is a rapidly growing market in the e-world. The figure
shows the global volume in SEK in 1999 and an estimate for 2005.

Sources: Jupiter Communications/ComputerSweden, July 28th 2000

e-learning

e-learning together with e-commerce is a rapidly growing markert in
Sweden. Presently it is rather insignificant — there are only some ten
companies specializing in e-learning acrive in the Swedish market
But the potential is enormous according to all gurus and analysts and
more players will enter the marker. Forecasts made by IDC for the
US market tell us that e-learning will have a rotal value of 61 billion
SEK in 2002.
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Swedish companies having used interactive training

Not at all
23%
Frequently -
55%
Once
22%

Figure 204: So far 55% of all Swedish companies have used interactive media in
their training programs according to 1DC.

Sources: IDC/Svenska Dagbladet Naringsliv Wednesday April 5th 2000

According to IDC 75% of the Swedish companies believe that less
than 10% of all training will be e-based. 25% are convinced that 10
to 40% of all training is e-based. Within three years 32% of the
companies believe that less than 10% of all training is e-based, while
46% believe that 10 to 40% of all training will be e-based, while 2%
of the companies believe that more than 40% of all training will be
e-based.
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E-learning gains market in Sweden 1999 and 2003

1999

a-learning

20% 2003

a~leaming
40%

Traditional class
room taining
§0%

Traditions! class
room trainlng
80%

Figure 205: in 1999 20% of all corporate lraining was e-based, e-fearning, while
80% was traditional classroom training. Estimates for 2003 predict that 40% will
be e-learning, while 60% still will be classroom lraining.

Sources: IDC/Svenska Dagbladet Naringsliv Wednesday April 5th 2000
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Internet based training in the USA 1998-2003
All values in billion SEK

52.8

355

236

2000 1147

1T training

Hl Personnel and corporata devalopment

Figure 2086: In 1998 Internet based training in the US had a value of 4.4 billion
SEK. In 2003 the value will be equivalent to 98.6 billion SEK. IT training will pass
personnel and corporate development training.

Sources: IDC/Svenska Dagbladet Naringsliv Wednesday April S§th 2000

Public e-services 24 hours

Statskontoret, The Swedish Agency for Public Management, which
has been running continuously since 1680, is busily working to
realize a vision of creating public services that are up and running
24 hours, seven days a week, all Internetr based. Part of the vision is
that each administrative problem should be solved through one
single contact with the authoriges even when a single errand in-
volves several different agencies. This huge task is already well on
its way. There are some 500 public agencies in roral in Sweden
handling all kinds of public administration on behalf of more than 9
million inhabitants. First to market, i.e. to the Swedish citizens, are
the tax authorides, several school and childcare authorities and
medical services as well as social support services. In the near future
all authorities can be reached via 2 public porral. You will be able to

288 The TELDOK Yearbook 2001



find solutions to your problems via the mousepad and the keyboard
on your electronic devices. The public portal is based on so called
SHS technology, which is a traditional system for information trans-
mission, containing a large number of readymade solutions. The SHS
system will be able to translate and understand all generally accep-
ted Internet languages such as TCP/IP, htp, SSL, MIME, XML and
LDAP, to mention a few. The new Internet protocol Ipv6 will be
used as it contains solutions for electronic signatures and encryption.
SET, the existing banking system, will also be part of the electronic
public service. All public sites in Sweden are in Swedish of course
but many are also multilingual. English versions of the sites are a
must. Local authorities also produce their sites in languages used by
minorities. Several local communities already have electronic public
services available to everyone. One objective of the project is to
save a lot of the taxpayers’ money. Another one is to improve public
services — as is well known you have to take time off from your job
whenever you need to contact any public agency. More information?
Either you call Statskontoret or you follow the development via the
Internet sites of the public agencies mentioned in this book. Most
public agencies have home pages in English and other languages.
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Time frame

1642-2000

Blaise Pascal builds the first mechanical calculator

Claude Chappe constructs the optical telegraph

The Swedish teenager Edvard Scheutz builds the world’s first
programme-controlled mechanical computer with a printer after
the Babbage model

The Swede Odhner constructs a compact, mechanical calculator
Guglielmo Marconi develops the wireless telegraph, the radio
Nikola Tesla secures a patent for logical electronic circuits

Lee De Forest invents the triod

The automatic cross bar switch, a Swedish invention, s
impemented in the Swedish telecom network

Alan Turing describes the Universal Turing Machine

The first installation of a base station for land mobile telephony
is installed

Two commercial mobile telephony systems are operating in
Sweden, one in Stockholm, another one in Gothenburg

The Soviet Union launches the first Sputnik

Cobol, the first user friendly programming language, is created
Telstar | is the first telecom satellite connecting Sweden and the US
The Nordic Mobile Telephone system, NMT, an analog system,
is created. Development starts

The digital AXE switch is introduced by Ericsson

The NMT system is fully implemented in the Nordic countries
The first specifications for a digital GSM system are presented
Commercial GSM-systems for mobile telephony are introduced
Bluetooth development work starts with Ericsson, Nokia, Intel,
Toshiba and 1BM

57% of the Swedish population have a mobile telephone
February — The first order for a 3G mobile system goes to
Ericsson

June — The first Java 2 system on a chip is introduced by a
Swedish team in the US

The TELDOK Yearbook 2001



16. IT Research
and Development
in Swede

Time frame
R&D 2000

“Over the past years, R&D has ... become more market-oriented,
and overall business funding of R&D has grown in many OECD
countries, including the United States. Growth in business-funded
R&D has been particularly rapid in a number of small OECD
economies, such as Australia, Denmark, Finland, Iceland, Ireland,
Korea and Sweden, where R&D intensity has risen significantly.
In many OECD countries, business funding has gained in
importance in overall R&D expenditure. Countries with large
increases in the intensity of business R&D to GDP and in the
share of business R&D in total R&D, including Australia, Den-
mark, Finland, Ireland and Sweden, appear to have experienced a
pick-up in MFP (Multi-Factor Productivity) growth in the 1990s.
Increased spending on knowledge and innovation goes consid-
erably beyond spending on R&D, however, and includes spending
on education and software.”

Source: OECD 2000: A New Economy? The Changing Role of
Innovation and Information Technology in Growth. Informa-
tion Society

Research and development and its expenditure on a national level
cannot be described without relating it to the general environment
that will benefit from the results. Thus, in this chapter we will try to
describe at least some of the factors that influence the development
of Information Society R&D in the Swedish context. We have made
an effort to provide you with facts that somehow influence the gene-
ral direction of R&D in Sweden. However, the relations between
taxation, education and innovation are not discussed here.
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Those interested in these important issues are recommended to
consult a doctoral thesis by economist Asa Hansson called “Limits of
tax policy”, Lund University 2000.

We will start out with a rough description of the global back-
ground to Sweden’s investment in research and development in
general and in information technology research and development in
particular. For those with a specific interest in this subject, we also
recommed a booklet printed by NUTEK, The Swedish National
Board for Industrial and Technical Development, called “Swedish
Information Technology in Figures 2000”. The booklet is one of the
sources for some of the data presented below.

In 1999, the world export of goods amounted to US§ 5 610 bil-
lion. This represented a growth by 3% over 1998, when the value of
world exports fell by 2%. United States exported goods at a value of
US$695 billion, equivalent to 12.4% of the total value, the European
Union exported goods at a value of US$798.6 billion, or 18.9% of the
total. The value of goods exported by Sweden in 1999 amounted to
some US$95 billion according to WTO. The OECD reported that
GDP per person in US$ at purchasing-power parity for Sweden in
1999 was about US$23 000, which places the country as number 14
among the OECD countries. USA, Canada, Norway, Switzerland,
Iceland, Denmark, Ireland, the Netherlands, Austria, Japan, Australia,
Belgium and Germany had larger GDPs per capita than Sweden. IMF
estimates that the Swedish GDP will increase by 4.2% in 2000 and
by 3.6% in 2001. Much of the goods exported is the result of the

nations’ investments in research and development.
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Trends in the intensity of business-funded R&D relative
to GPD, 1990 and 1998
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Figure 207: This figure shows that the larger part of Sweden’s total R&D
expenditure was business-funded, more so in 1998 than in 1930.

Sources: OECD, MSTI database, November 1999/ OECD 2000: A New
Economy? The Changing Role of Innovation and Information Technology
in Growth. Information Society
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R&D spending in percent of GDP in the OECD countries
in 1998
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Figure 208: In 1998, Sweden spent 3.8% of GNP on research and development,
and kept its leading position among the OECD countries. The EU average
expanditure was 1.9% of GNP.

Source: OECD

Information and communication technologies are seen as some of the
important factors for the future development of the world economy,
the Swedish one included. The expansion of the Internet, mobile as
well as fixed, e- and m-services, mobile communications and virtual
networks are thus in the focus of interest of important research and
development institudons in Sweden. Broadband expansion, the de-
velopment of muldmedia tools, content development and the role of
small firms and start-ups are likely 10 become fumre research areas
just as telemedicine and public e-services. Particularly important as-
pects of Swedish IT research are foci areas such as technology users
and utilizadon, user interfaces and product adaptation.

The reasons for these pardcular areas of interest are to be found in
factors such as the growth rate of the global populaton, which was by
213 188 new individuals per day during the period 1998 to 1999,
During the same period the number of web pages grew by 1917 183
per day, and 147 671 pew Internet users went online per day. 4 422
unique web services were added to the Internet per day. The follo-
wing figure shows the dynamism of the Internet and the WorldWide-
Web.
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Daily growth rate of the Internet 1998-1999

Total global
number

Web pages _
1,500 000 000
. 1917 188
Glow_! 213 188
S| o
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Internet hosts
72 308 002 | [l 79913

Domains
8_100 000 | | 12 981

Unique web services
3 649 000 | | 4 422

Figure 209: The figure shows the daily growth rate of the Internet during 1998 and
1999 related to the growth rate of the global population. The number of web pages
is growing faster than the global population but the number of new Internet users
are lower.

Sources: Industry Standard/ComputerSweden April 7th, 2000

55% of all web sites are American ones, while Sweden stands for 1%
of the global number of web sites according to Online Computer
Library Center. Germany has 6%, Canada 5%, UK 5%, Japan 3%,
Australia 3%, Australia, Brazil, France and Italy 2% each.

The likelyhood for broadband to become a central future re-
search area in Sweden is confirmed by the following facts. According
to a report by Forrester Research, 40% of all households in Sweden
will be connected to broadband by 2005. According to this report the
two main players are Telia and Bredbandsbolaget. But for Sweden to
become a true leader in broadband technology, more R&D resources
are needed. A broadband competence center is being implemented
in Kista North of Stockholm, and there is a proposal for an R&D
consortium proposed to the government. There may be an embryo
for such a new broadband consortium in a project called Internet 42,
initiated by the S Lab of Telia and the Ericsson Medialab.
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The objective is to look for cheap high speed infrastructure
alternatives. The researchers are busy constructing a high speed
transmission infrastructure operating at at least 100 Mps based on the
communications standard Gigabit Ethernet and which can be
operated at low costs. It gives users of Internet 42 access to
communication speeds some 3 000 times faster than the usual 56.6
kb/s modems used today. Now, why Internet 42? See “The
Hitchhiker's guide to the Galaxy”™— 42 is the answer to the question
“what is the meaning of life?”

In 1999, 0.2% of all European households were connected to
broadband — in 2005 the equivalent number will be 18%. Consult the
following figure for broadband distribution in households in 2005.

Broadband in households in Europe and the US
by 2005

In percent of total number of households per nation

| Sweden —_40%|
Denmark 1 — 3 7 %o
Norway | — 3 6 %0
USA s 3 3 %
The Netherands ma————— 28 %
Luxembourg m——— 2 5%,
Germany masssssssssssssssss— 25 %
Belgium me———————————— 0 2 %
Switzerland ——— 2 2 %
Austria me—————————————— 20 %
UK s 20%
Finland m————— 19 %
France e 11%
Ireland e———10%
Italy o———10%
Spain  E—— 9%
Portugal s 5%
Greece mm2%

Figure 210: According to a Forrester Research analysis of the European market
for broadband connections to households, 40% of all Swedish households will
have such access by 2005. Sweden is predicted to become the leader in
broadband in the world.

Sources: Forrester Research/Dagens Nyheter, August 1, 2000
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Mobility already is at the center of interest for a2 number of Swedish
researchers, many of them based at what proudly is called Mobile
Valley in Kista, North of Stockholm. CIC, the Center for lnformaton
and Communication Research at the Stockholm School of Economics,
is one of the competence centers, the Mobile Informarcs group at
the Viktoria Institute in Gothenburg is another. CIC is pursuing busi-
ness research relating mobility to flexible work, communication and
coordination, organization, security and efficiency. The Mobile
Informatics group in concentratng on applied research related o
new IT services for the ‘nomadic necworker’ of the furture,

The focus on mobility has several reasons. Mobile business is
defined as the integration of mobility, IP platforms and electronic
commerce. Thus mobile business is expected to become the working
environment of the 21st century. Several studies indicate that mobile
devices will consttute the foundation for furure growth of the Infor-
maton Society. Some dara: 1.5 billion individuals will own a mobile
telephone by 2006. 648 million of these mobile telephones will be
equipped with microbrowsers for the Internet. 33% of the global
mobile phone users will Jive in Europe. According to the Arc Group,
m-commerce will take the lead in number of users by 2003, when
there will be more mobile e-commerce users than fixed ones.

Active mobile Internet users by region 2006

North America
20%

Near East and Africa
5?.

South and Central
America incl
Caribbean
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Central and Eastern -
Europa i
3% _Asla-Pacific
24%
Contral Asla
7%

Figure 211: The figure shows the global distribution of active mobile Internet users
by region in 2006. More than half of the users, 57%, will live in Westem Europe
and the Asia-Pacific region, at least according to estimates made by Ovum.

Sources; Ovum/Slemens
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Ovum, a British consultancy, estimates that the number of users of
mobile phones with mobile Internet browsers will be some 648
million worldwide by 2006. The global number of mobile telephone
users is estimated at almost 1.5 billion. Europe and Asia-Pacific will
have 57% of the active mobile Internet users.

Mobile telephones with mobile Internet browsers
in the world 2000-2006
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1200 Mobile phones with
1000 Microbrowser

80
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0 1 1 1 1 1
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Figure 212: By 2006, some 80% of the mobile telephone owners in the world will
posess a device with a microbrowser. Half of the owners is estimated to be active
users of these mobile Intemet browsers by 20086.

Sources: Ovum/Siemens

A recent international study by the Consumers International
organization, “dAn International Comparative Study of Electronic
Commerce”, looks closely into the details of e-commerce. Evidently
there is room for improvement. In spite of this, the Arc group
believes that m-commerce will take the lead over traditional e-
commerce.
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m-commerce takes the lead by 2004
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Figure 213: In 2003 there will be more mobile Intermnet users than fixed line
Intemet users in the wortd. Mobile enterprises are seen as the model of the
fulure. Thus m-commerce and other m-services will be important to the majority of
users.

Sources: The Arc Group/Siemens

So the rapid growth of the Internet, broadband, mobile devices, etc.
encourage the need for 1T research. Moreover, the growth of infor-
mation available to anyone in the on-line society is also an impor-
tant background factor, along with new life styles, The mobile gene-
rations of the furure will need and want access to the global in-
formation and data banks from anywhere.

Creativity is a basic prerequisite rather important to national and
international economic growth, also in the Information Society R&D.
Thus, the World Economic Forum has created an economic creativity
index, attempting to estimate countries’ involvement in ipnovaton.
The index is based on observed data and survey results, and it
measures the level of technology and the conditions favoring busi-
ness start-ups. The most creative countries are also among the fastest
growing over the past decade. USA owes its top ranking to rapid
innovation, challenged only by Finland, and to the world’s best start-
up environment. The figure below describes the most innovatve
countries in the world — and some of the least innovative as well.
For some reason Sweden was not included.
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The World Economic Forum’s Economic
Creativity Index 2000
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Figure 214: The World Economic Forum’s Economic Creativity Index measures
the level of technology and the conditions favoring business start-ups. USA has
the most rapid innovation cycles and the world's best start-up environment,
followed by Finland and Singapore. Sweden was not included.

Sources: World Economic Forum/The Economist, September 23rd 2000
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Sweden is one of the great spenders on public education. The results
related to the costs are much under debate at the present ume. In
spite of the nadon’s high spending on a public schooling system,
reladvely few Swedes are attracted to academic education, as dara
presented in the following demonstrate.

Investment in knowledge, 1995 % of GDP
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Figure 215: Investment in knowledge has grown faster than GDP in the OECD
countries since the middie of the 1980s. Its value is almost equivalent to that of
investment in equipment. The figure is based on data available for the OECD
countries. Were the data to include investment in business training, about 1% of
GDP, innovation, and private spending on education, for instance, the OECD
overall investment in knowledge would be considerably higher than 10% of GDP.

Source: OECD
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The figure above should be compared to the estimated intellectual
capital of some of the world’s leading telecommunications
companies in the following figure.

Top 10 ranking of telcos and their intellectual capital
according to “Technology Review” in 2000

_ Ranking  Company index
1 Lucent Technologies 2502
2 . Mowmla o 2320
3 Ericsson Telephone 1758
4 AT&T - . 1551
5 BCE 754
6 Nokia =~ & Jie 629
7 Qualcomm 541

-8 MC, Worldcom . ol 445
g Alcatel 33
10 Cabsltron - Systems oo 2M

Figure 216: MIT's magazine ‘Technology Review' has ranked the strength in
technology of the telecommunications suppliers of this world. Lucent
Technologies, Motorola and Ericsson Telephone are the strongest one according
to this evaluation. The ranking is an index based on number of US patents and
citations in other patent applications + citations in scientific journals.

Sources: Technology Review/Forskning & Framsteg 4/00

In 1999, 7.88% of all people employed in Western Europe, were
employed in high tech manufacturing. Among the 15 EU member
nations, 7.72% of all employed persons worked in high tech manu-
facturing, 1.27% of all employed worked in research and develop-
ment in Western Europe and 1.28% in the EU member states. The
average spending on R&D in percent of GDP was 1.81% for Western
Europe and 1.85% for the EU 15 nations in 1999. The data are from
Eurostat.

Sweden has increased its investments in research and develop-
ment from 3.3% of GNP in 1993, to 3.7% of GNP in 1997, to 3.8% in
1998, and to 4.1% of GNP in 1999. In 1997, total expenditure for
R&D was almost 67 billion SEK. The business sector accounted for
just over 50 billion SEK. The electronics products industry spent 11
billion SEK, the IT-related service companies spent anopther 3 bil-
lion SEK, and academic research spent roughly 4.4 billion SEK, all
according to NUTEK and Statistics Sweden.
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According to statistics from the European Union, Sweden was
leading the R&D spending league in 1995, and has kept its position
since then. In that year the nation spent 3%, which is slightly lower
than the1993 expenditure, but all the same it held the first position.
The leading position is partly due to the fact that the large Swedish
corporations in pharmaceuticals, telecommunications and information
technology have important in-house departments for product
development based on research, as we have seen above.

Scientific articles make up a part of the new information. Such
articles are important since the findings and innovations resulting
from research often are presented as scientific articles. Thus the
number of articles published becomes one way of measuring R&D
output as well as innovation. The Science Citation Index keeps track
of articles published in the important scientific publications.
According to a study carried out by the Department for library and
information’ science at the University of Ume4 in Northern Sweden,
Swedish researchers are among the most prolific in the world
measured in number of articles published per capita. The
corporations are particularly successful. Only Swiss corporations are
more successful than the Swedish ones when it comes to number of
articles published. However, it is important to remember that the
pharmaceutical companies, which often have important research
organizations inhouse, use publication as part of the research
method. This is not always the case for the IT researchers. Part of
their research results is programming code and algorithms.
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Scientific articles originating from Swedish
corporations in 1996 and 1997

Company Number of articles
1. Aslra Zeneca 465
2. Pharmacia' & Upjohn . 334
3. ABB o 77
4. Ericsson 55
5. Studsvik 37
6. Nobel Industries 23
7. Karo Bio AB 20
.8, Perstorp : 19
9. Gambro 17
" 10. Vattenfall 16

Figure 217: Compared to Ericsson, the Astra Zeneca researchers publish almost
ten times as many articles per year according to the database the Science
Citation Index.

Source: Ny Teknik 1999:18

The Swedish share of articles on IT-related subjects is not as high as
on subjects related to other industries. The number has increased
during the period 1994-1998 according to the database National
Science Indicators on Diskette, NSIOD.
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Number of articles in IT-related fields per million
inhabitants, 1994—-1998
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Figure 218: The figure compares the number of scientific articles in IT-related
fields per million inhabitants produced in some of the leading countries during the
period 1994-1998. Sweden produced 27 articles on computer science and
engineering per 1 000 000 inhabitants, and 21 articles on information technology
and communications systems. Finland is among the countries producing a higher
oulpuf.

Sources: Institute for Sclentific Information, ISUNUTEK; Swedish Informa-
tion Technology In Figures 2000
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Swedish scientific articies in IT-related fields in relation
to total world publication, 1984-1998
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Figure 219: During the period 1984-1988, Sweden produced 0.6% of all published
scientific articles on computer science and engineering. During 1994-1898, the
output from Sweden was 1.1% of all articles published in the area. Swedish
articles on information technology and communications systems were slightly
more prolific.

Sources: Institute for Scientific Information, ISINUTEK: Swedish Informa-
tion Technology in Figures 2080

Patents, another way of measuring R&D

A second way of measuring the R&D productivity is by number of
patents applied for by an institudon or an organization. According to
a status report from the OECD in 1998, Sweden is holding forth in
this area as well. Sweden was ranked number 3 in the global
patents’ league, following the US and Japan. The measurement used
in this specific report was the number of patents per capira.
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Patents resulting from R&D in Sweden per industry,
1989-1998
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Figure 220: The figure shows the number of patent applications per research area
as defined by IPC. The applications were registered by the Swedish patent bureau
PRV from 1989 to 1998. Electronics was the strongest growing area until 1997.

Sources: PRV/Ny Teknik, week 11 1999, Ingemar Franzén

According to NUTEK, the Swedish share of patenting in the US is
about 1%. However, the share is generally lower in the IT-related
industries, with the exception of telecommunications. Only Finland,
USA and Japan featured more US patents per capita.
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Number of patents granted in USA per million
inhabitants, 1994-1998
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Figure 221: The figure shows the number of patents per million inhabitants
granted some leading nations in the US from 1994 to 1998. The category “other
IT" includes all fields except telecommunications.

Sources: CHI Research, International Technology Indicators Database/
NUTEK: Swedish Information Technology in Figures 2060

Ericsson is the leading Swedish company when it comes to patent
applications in the US. NUTEK, The Swedish National Board for
Industrial and Technical Development, has analyzed the
development of Swedish technology in a report called "The Swedish
National Innovation System”. According to this report, Swedes are
doing well in areas like non-electrical machinery, merallurgy, mortors
and medical equipment as well as in electronics and components.
The following figure shows the number of patent applications that
some important countries made to the Europcan Patent Office in

1999.

310 The TELDOK Yearbook 2001



Patent applications in Europe 1999
In % of total applications = 89 360, per nation
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Figure 222: In 1999, Sweden had 2.21% of the 89 360 patents registered with the
European Patent Office in 1993. USA had 28.3%, Japan 16.4% and Germany
20.4%. The rest of the countries had less than 10%.

Sources: European Patent Office/Ndringsiiv Thursday September 28th 2000

Europcean inventors and developers have long seen the lack of a
pan-European patent procedure as a disadvantage. They have to
send onc application to each country where they want their
inventions protected. The European Commission launched a
proposal for such a pan-European patent in September 2000. Once
implemented, it should offer more effective patent protection as well
as lower patent costs and, maybe, help innovation.

Put in simple terms for the sake of context, patents protect
mnnovations, innovations are the basis for new products, generating
companies, generating jobs, generating revenue... In the kind of
world based on global trade we have built, company carnings matter
to most of us. In perspective of the very recent havoc among the
Internet and c-businesses and the substandal losses of the “new
economy” companies, there is reason to ponder the profitability of
high technology based companies.
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The fact is that many of the technology firms with the largest
market capitalizations are very profitable and becoming more so.
The fastest growth in corporate profits is expected from wireless
telecoms, according to the London-based financial group HSBC. A
rise of an average 45% in profitability a year for 2000 and 2001 is
expected for these companies. Internet companies that survive will
generate profits of 37%, computer hardware firms 23%, software
firms 20% and 17% for computer-services providers. In comparison,
the forecast for pharamceudcal is 14.5% while the profits of the
paper and pulp industry will increase their profits by 28%.

Global company earnings, forecast 2000-2001
Average expected increase in %

145%

Telecom wireless EEEE

Internet EEETETEEETE

Telecom equipment EEEES i 28%

Computer hardware EiEEENERETEEEENNE 23%
Semiconductors EENEMEIESSNIEENNN 22 %
Eleclronics IEERTRESSEINSRN 2 1%
Telecom fixed line RTINS 21%
Software EEEEEEEIEEIERENEE 20%
Computer services [EEEREERIINNEE 17%
Media & photography IEENEIEEEINEE 16%
Pharmaceuticals ERIIREEESIEEESE 14.5%

Figure 223: Forecast for high {echnology companies and their profitability in 2000
and 2001, The wireless telecommunications companies are expected to show the
highest growth in profitability in the next few years.

Sources: HSBC/The Economist, August 19th 2000

In 1998, the Swedish IT industry had some 203 000 employees and
a turnover of 448 billion SEK. The Swedish electronics products
industry had 64 000 employees and a turnover of 162 billion SEK.
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Swedish 1T-related service companies had 140 000 employees and a
turnover of 286 billion SEK. The value added by the IT indusery was
123 billion SEK, and the value added by the electronics products
industry was 39 billion SEK. The value added by the IT-related
service companies was 84 billion SEK. In 1998, the exports of
electronics products amounted to 112 billion SEK, while imports
were equivalent to 91 billion SEK. In international terms, the Swe-
dish IT industries are large in telatvon to the population, which is
shown in the figure below. The dawa are from NUTEK and Stadstics
Sweden.

Production of IT goods per 10 000 inhabitants in
selected countries in 1997
Million US$ per 10 000 inhabitants

Dol AC

Figure 224: The IT industry is farge in relation to the popuiation in Sweden and
Finland in an international comparison. In particular, the telecommunications
industry is dominating.

Sources: OECD: Information Technology Outlook 2000/NUTEK

The Information Society is churning out a mass of paper, some 15
trillion pages per year. So the paper manufacturers are forecast to
increase their profits by 28%, largely thanks to IT. This is not what
we once thought. In the early 1970s, we had this dream of the
paperless society. The Information Society would deliver us from
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our burdens of paper and save the trees and forests in the process.
Copying machines were less proliferate at the time. By the end of
the 1970s some of us hoped for the less paper society. Our dreams
were futile. The Information Society consumes more paper than
ever. See the increase of paper consumption in Western Europe
alone from 1950 to 1998 described in the figure below.

The Information Society in Western Europe increases
paper consumption 1950-1998
In billion metric tons per year

Metric Metric
tons tons
40 40

Expansion of

Internet//_‘/www
D-ROM
30 c : 30

Laser Printers

Satellite
PCs

o Cable TV

Minj e
o Computers VCR 20
Colour

Printing paper

10 Mainframe
Radio Compule
Cinema

10

0
1950 1955 1960 1965 1970 1875 1980 1985 1890 1995

Figure 225: The paperless society was a myth. The more the devices of the
Information Society proliferate, the more paper is consumed. Sales of paper for
use in office equipment has doubled from 19390 to 1998.

Sources: Jaakko P3yry/IVA Aktuelit # 2, 2000

The annual production of two exabytes of new informadon requires
storage media. According to IDC, storage cost US$22 billion in 1999
and will grow to USS29 billion by 2001, For instance, the National

Acchives of Sweden contain 450 000 meters of shelved informaton.
However, the National Archival Darabase, NAD, is nowadays avail-
able on CD-ROMs but much background informaton is considered

lost, partly due to aging media such as magnetic tapes.
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European telecommunications operators, their
capital needs and the bond market

The telecommunications operators of Europe are big spenders on
R&D. New technologies and innovations, improved services and
better infrastructures are some of their most important competitive
advantages. R&D as well as having to finance the introduction of the
3G mobile systems, require cash. Most European telecom operators
are looking to the European stock markets for capital. New stock
emissions worth 18 billion €, equivalent to 154 billion SEK, are to be
expected in the near future. Acounting for around 23% of cotrporate
financial insurance policies in 1999, telecommunications operators
also make up an important industry sector of the European bond
market, which we have seen from above. However, a report from -
Chase suggests that many European high-grade telecom operators
are greatly exposed to so called “event risk”, the risk that an
unpredictable or unanticipated event could alter credit quality. The
figure below shows the tendencies of event risks for a number of
European telecoms. Telia is in the middle regarding risk but is
judged to show a negative trend.
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European telecom operators and their event risk,
October 2000

Event risk
HIGH RISK
Tecnast (ltaly)
!
KPN (Netherlands) Cable &

France Télécom (France)  Wireless (UK)
Deutsche Telekom (Germany) |

BT (UK) Vodafone
Airtouch (UK) TPSA
Sonera (Poland)
(Finland)
Telenor (Norway)
Telia Cesky Telecom
(Sweden) (Czech Republic)
Telefénica
(Spain)
i Portugal Telecom
Belgacom (Belgium)
Tele Danmark (Portugal)
(Denmark)
A\
LOW RISK
NEGATIVE ( ) POSITIVE DIRECTION
DIRECTION

Figure 226: A core question for the European telecommunications operators, most
of them ex-monopolies, is “build or buy?”In either case, credit is needed in order
to finance the decisions taken. Chase has mapped the event risks, the risk that
an unpredictable event can alter the credit quality of the European operators.

Sources: CMIL/CSL/ICFO Europe October 2000

So it all ties together. R&D cannot do without profitability, compe-
tition, the market, the users... The users cannot do without the
results of R&D.
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More IT experts needed

As the information technology based industries grow, they need
more skilled personnel, mostly university graduates. Although the
Swedish government has run several programs in order to entice
young people to select a future career in telecommunications
technology, electronics, software design, computer science, etc,
Sweden like most other countries is faced with a shortage of skilled
people in the short and medium range. Sweden ranked number 10
among the OECD countries when it comes to share of population
with university education in 1998.

Share of population with university education
in the OECD, 1998

Percent of total population

USA &
Norway &
Canada e

Germany
Switzerland &
Finland &
New Zealand &
| Sweden
Belgium &
Greece &
Poland e=
Ireland e
France
Portugal &
Austria
Denmark c

Figure 227: 26% of the US population had a university degree in 1998. In
Sweden, 12.5% of the population held a university degree at that time. The figure
compares the shares of the population with university exams in 19 of the OECD
countries in 1998.

Source: OECD
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Several special programs have attracted young people to the science
and technology programs of the Swedish universities, and speci-
alized programs for graduate students and postgraduate students
arebeing filled, so there is an influx of talent, although there are not
many enough for the needs calculated for the future. New univer-
sities like the University College of Karlskrona/Ronneby concentrate
their curricula in IT and telecommunications. For more information
see: http://www.telecomcity.org. More than 700 students were enrolled
for IT curricula in the academic year 2000/2001. At Chalmers Lind-
holmen in Gothenburg some 2 200 students follow engineering
curricula in mobile communications, vehicle and transportation
technologies or art and media. These are just two examples of many
new opportunities offered to the Swedes to obtain an IT-related
education. The number of graduates from university education in
electronics and IT is shown in the following figure.
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Number of graduates in electronics and IT from
universities in Sweden, 1997-1999

o

500 1000 1500 2000 2500 3000 3500

1977-78
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1986-87
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1988-89
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1990-91
1891-92
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1993-94
1994-95
1995-96
1996-97
1997-98
1998-99

I remale
Male

Figure 228: The figure shows the number of graduates from university education
in electronics and information technology from 1977 to 1998. The share of female
students is indicaled. Generally, the share of female students In the IT fields is
decreasing, which is causing concem as well as action.

Sources: Statistics Sweden/NUTEK
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Share of population with university education

in the OECD, 1998
In percent of age groups 25-64 years

USA
Norway
Canada 18

Australia S (5
UK ese—— 1 5 5
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Switzerland T ————— { 4
Finland = ————————— 3
New Zealand HEE— 1 3
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Greece mEEEEEEEEEE——————{{ 5
Poland —— {1
Ireland wes———————— 10 5
France NEmGuG—mmm—————— 10 5
Portugal I 7
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Denmark ms—— G
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24

Figure 229: The figure shows the share of the population groups aged 25-64
years, having university education in some of the OECD countries in 1998. USA
had the best educated population on an average.

Source: OECD

Sweden also is lacking of doctoral students. This is a fact that has
been discussed in several reports of late. According to data from the
OECD from 1995, Sweden had 670 new university graduates in
science and technology per 100 000 persons in the age group 25-34
years. The OECD average was 831 per 100 000 persons. The fol-
lowing figure gives the rate of university graduates in some OECD
countries.
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Number of graduates per 100 000 persons with degrees
in science and technology in 1995

‘Country e 1995
1. Ireland - 1436
20 UK B = 1296
3. Japan ' 1196
‘4. Finland 991
5. Norway 981
6. USA : 938
7. Denmark 924
-8. Germany 813
9. Sweden 670
QECD 831

Figure 230: In spite of the fact that 87% of the total Swedish population had a
college degree in 1995, only 11% among those in the age group 25-34 years held
a university degree. This is equivalent to 670 individuals in 100 000 inhabitants.
The reasons for this are some of the important political issues in Sweden by the
end of 2000.

Sources: OECD/Ny teknik, 6 2000/l. Franzén

The Swedish government has initiated and run a special program for
unemployed people called the national SWIT program, which aimed
at training jobless persons with old or no basic knowledge in infor-

mation technology for jobs in the Information Society. Some 11 000

persons have successfully completed the program.

Sweden to restructure the public organizations
for research and industrial policies

The Swedish public organizations responsible for research and
industrial policies are being restructured. This means that the present
government agencies KFB, The Swedish Transport & Communi-
cations Research Board, NUTEK, the Swedish National Board for
Industrial and Technical Development, STATT, the Swedish Office
of Science and Technology and RALF, The Swedish Council of
Work Life Research, will merge into the following new agencies:
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KFB, part of NUTEK and one half of RALF will make up the
new R&D agency Vinnova, Verket f6r [nnovanonss;stem
(directly translated to the Agc_ncy er_ Innovative Systems, which
is not the official name in English). The task of Vinnova will be
to contribute to the &e;v;(_é_lopmcnt of an internationally leading
national innovation s}rs_tem'_fqr:-s'usm'inablé development
according to the ‘definitions made by the OECD. No web site
available by ’\:ovcmbcr 2000.

The other half of RALF will mal\e up the new research agency
for social and work life issues;

The department for industrial policy of NUTEK and ALMI
Foretagspartner AB will form a new agency for industrial sup-
port and policies;

STATT will be parc of Analysinstitutet, a new insttee for
analyzis, global watch and evaluation.

Several other changes involving the research councils are planned as
well. We have seported only on those directly influencing 1T and 1T
R&D. The new organizations are planned to be in place by Japuary
2001.

Swedish R&D is generally funded by public and private founda-
tions and the public research councils. Public foundations are for
instance Strategiska Forskningsstiftelsen and KK-stiftelsen. The most
important private foundation in Sweden is Knur och Alice Wallen-
bergs stiftelse. Moreover, as repeated several times, R&D also s
funded by the Swedish corporations to a large extent.

Anvone interested in finding out more about publicly funded
R&D in any subjecr in Sweden should explore the SAFARI web sice.
SAFARI is an exciting new linking system for disseminating Swedish
research information on the Interner. It was inidated by the govern-
ment and is run by the Swedish Nadonal Agency for Higher Edu-
cation, Hogskoleverket. The overall objective 15 to make research
available to the general public. Each university has its own SAFARI
database of research and development. The site is not completed but
sdll bas a lot to offer. For search and more informaton sec: hitp://
safari.hsv.se
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Research on Information Society Technology

in Sweden

Research on information technology is not necessarily an easily
defined area. However, some studies of the subject have mapped
ongoing research projects, at least partly. One of the areas of
specific interest in Sweden is research about the utilization and
distribution of information technology. KFB, the Swedish Transport &
Communications Research Board, which is financing a number of
user-orientated reseach projects, has mapped ongoing technical
research and research on technology, humans and society. The
report called “Svensk forskning om anvindning av informations- och
kommunikationsteknik” was carried out late 1999 by dr. Britt Ost-
lund.

The result is that publicly funded Swedish research on IT
utilization is multidisciplinary and interdisciplinary. However, the
majority of the research projects are technologically driven. Few are
academic in the sense that they have their origins in theoretical
hypotheses that should be verified. The conclusion is that there is a
need for methodological development in this research area, as well
in areas presently not being studied at all, such as the categorization
of user groups, the impact of mobile communications and the role of
users in the design process, to mention just a few.

An earlier report from 1998 called “Finansiering av IT-FoU -
Forskningsrid, sektorsorgan och stiftelser” made by Christina johan-
nesson and Peter Kempinski, mapped how NUTEK, KFB, Strategiska
Forskningsstiftelsen, KK-stiftelsen and KFB distributed 85% of all
public resources, a total of 3.2 billion SEK from 1995 to 1997, to
2100 research projects, most of them based at the prestigious uni-
versities like RIT in Stockholm, Chalmers in Gothenburg, and the
universities of Link6ping, Lund and Uppsala. They used 53% of all
money allocated to the research area. During 1997, 1.2 billion SEK
of public money were assigned to 1 600 projects.

Since the public R&D control and financing organizations are
being restructured, those interested are recommended to look for
current information on the Internet. Web addresses to the present
organizations can be found in the following chapter.
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Corporate R&D in Sweden

In 1998, NUTEK and Statistjcs Sweden reported on the size of R&D
in Informarion Society technologies in “Elektronikindustri och I1T-
relalerade tfansteforelag | Sverige 1998, R 1998:25. According to this
repore, total expenditure for R&D in Sweden was 59.3 billion SEK,
equivalent to 3.5% of GNP. Corporate R&D made up three fourth of
the sum, some 44 billion SEK.

Manufacturing, in the Statistics Sweden classification, was respon-
sible for 85% of the ol industry R&D expenditure. The clectronics
industry spent some 11 billion SEK in 1995, equivalent to one fifth of
the nation’s total R&D expenditure, or one fourth of industry’s R&D,
or not quite one third of the manufacturing R&D expenditure.

Corporate R&D expenditures for electronic and other
products in 1995
In % of total R&D expenses

Corporate sector

Manufacturing industry

Electronics industry

Figure 231: 85% of R&D expenses were related to electronic products in 1995.
Three quarters of this was in turn related to telecommunications and one fifih to
measurement. In manufacturing 30% are related to etectronic products and the
rest used for other purposes.

Sources: SCBs forskningsstatistik/NUTEK and SCB: "Elektronikindustri
och iT-relaterade tjinsteféretag i Sverige 1988”, R 1998:25
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In 1995, 10 240 person-years were invested in electronics R&D,
equivalent to 30% of the total. In 1997, a total of 44 000 person-
years were invested in R&D in the business sector. 7 500 of these
were dedicated to research, the rest to development.

The Top 10 companies in R&D expenditure in Sweden were
mostly involved in product and hardware development, such as
electronics and closely related and industry specific goods.

Top 10 R&D spenders in Sweden in 1999

Ranking Company R&D expendi- R&D based R&D in %
ture, in Sweden, of total

Million SEK % of total turnover
1. Ericsson 28 300 50% 13.1%
2. Astra Zeneca 22 761 50% 15.6%
3. ABB 17 198 17% 8.4%
4, Pharmacia 12 182 16% 19.8%
5. Volvo 4 525 90% 3.6%
6. Saab 3081 Almost 100% 34.0%
7. Celsius 1714 Almost 100% 14.6%
8.  Autoliv 1644 15% 2.2%
9. Telia 1570 100% 3.0%
10. Scania 1267 100% 2.7%

Figure 232: In 1998, Ericsson became the largest spender on R&D in actual
money in Sweden. The figure ranks the top 10 R&D companies in 1999. The
pharmaceutical company AstraZeneca followed Ericsson as the second most
R&D intensive corporation. Telia, the “other"company in Sweden in the IT industry,
ranked number 9.

Source: Ny teknik, 2000:16, I. Franzén

Systematic system development, i.e. software development, has its
own ranking list in Swedish industrial R&D. Product development is
of great importance to the companies in this league, but research is
becoming more important and gets more money as the years pass.
The research programs are about subjects like industrial and organi-
zational change, the forces behind productivity, and efficiency. The
following figure shows the growth of R&D spending in 1999 in
percent over 1998.
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Growth of R&D spending in the softWare industry

1999 over 1998
Growth in percent of 1998 value

Ranking Company Change in % over 1998
1. IFS 85%
2. Saab 45%
3. IBS 45%
4, Allgon 33%
5. Pharmacia 26%
6. AstraZeneca 20%
7. Haldex 20%
8. Hbganés 19%
9. Intentia 18%

10. Autoliv : 17%

Figure 233: The Swedish software industry increased R&D spending by almost
33% on an average from 1998 to 1999. The table lists the top 10 spenders in the
industry.

Source: Ny teknik, 2000:16, I. Franzén

In international comparisons made by OECD Sweden together with
Japan, Germany and France make up the very bottom of the league
when it comes to R&D spending on services and the service indust-
ry. Canada, Norway, Denmark and Australia are the leaders.

Ericsson is the one company spending most money in R&D
among the Swedish corporations. In 1999, Ericsson sur passed ABB
and took the lead in the Swedish R&D ranking list.
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R&D expenses for Ericsson, 1994-1998
In billion SEK

1984 19935 1396 1997 1898

ER&D @ Other technical costs

Figure 234: This figure shows Ericsson’s R&D expenditures for the period 1994 -
1998, and the distribution per R&D and other technical costs.

Source: Ericsson

Some Swedish Research Institutions

R&D related to the Information Society and its technologies in
Sweden is carded out at a2 number of public and private universities
and university institutions, at more ot less independent research
tnstitates, often industry related, and at corporate R&D units. In the
following we will describe R&D institutes and institutions directly
dedicated to the Informarion Society technologies. By “independent”
is most often meant that a research institute is not a direct part of a
university, and that it is financed by the industry as well as by public
means.

The most imporrant Swedish R&D organizadon in the informaton
and communication areas is withour a doubt Ericsson as can be seen
from the figures above. The company is involved in all kinds of
research, from internal product development to the most advanced
fundamental research like that at most of the universities. This is the
only credit Ericsson gets in this description of the Swedish R&D
environment, but the reader should always bear in mind thar Erics-
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son and its researchers are omnipresent — almost. Moreover, the
company keeps developing interesting research methods and
environments, which set the standard for the rest of the industry.
Some exciting projects emerging from the Ericsson laboratories of
recent are the Jalda and the Bluetooth systems. Jalda, 2 system for
payment of small sums over the Internet, is under development by
EHPT, Ericsson Hewlett Packard Technology, in Kista, Stockholm.
The ambition is to make Jalda a global standard for cyber cash.
Bluetooth is the standard for wireless devices.

Since information and communication technology nowadays is of
importance to almost all R&D — not least so as tools — this
description of the Swedish R&D landscape is far from complete.
Science parks, incubators, academies and national resource centers
are not described in any detail, although they constitute important
parts of the picture. One example of a national resource center open
to all researchers is the National Supercomputer Centre in Sweden,
NSC, at the University of Linkdping. The center is equipped with 2a
number of supercomputers offering researchers calculating capacity
in the gigaflop-area. Among the users are Saab and SMHI, Swedish
Meteorological and Hydrological Institute. Most Swedish universities,
not least the polytechnical ones, have good access to computer
power. For more information about NSC, see: http://www.nsc.liu.se

Among the independent Swedish research institutes are — in
alphabetical order:

CHACH, Chalmers centrum for hoghastighetsteknologi, the Chal-
mers Center for High Speed Technology, is a competence center
dedicated to the convergence of digital high speed technology and
analog microwave technology by utilizing the latest research results
of materials research and component technology. The objective of
the research program is to create components for high speed and
high frequency computing. The results will serve in future electro-
magnetical communications and sensor systems for radio communi-
cation, optical fiber systems and space applications. To obtain trans-
mission speeds of 1 000 Gbit/s in optical systems is one of the
goals. Students, researchers and industry participate in the programs.
Several Ericsson companies are involved as are Saab Ericsson Space,
Allgon Systems and Celcius. Note that this is just one example of
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many of R&D carried out at the Chalmers Polytechnical University of
Gothenburg. More information is available at the Chalmers web site:
http:/iwww.chalmers.se

CIC, The Center for Information and Communications Research at
the Stockholm School of Economics, is an information and
competence center coordinating and pursuing business research
regarding the use of communications and information technology.
The main research areas are e-commerce/e-business; e-management
and learning, and e-markets along with the new mobile services.
CIC is running a curriculum in collaboration with the Royal Institute
of Technology covering business development and media tech-
nology, the so called AFM programme. See http://iwww.hhs.se/cic

CID, Centrum for anvindarorienterad IT-design, Center for User
Oriented IT Design, at the Royal Institute of Technology in Stock-
holm, is a multidisciplinary competence center for the IT industry,
users’ organizations and academic researchers. Some exaples of
research projects are “the digital worlds of the WorldWideWeb”, and
“design for digital network media”. See: http://www.cid@nada.kth.se

Framkom Research Corporation for Media & Communications
Technology, is a relatively new research institute made up from the
former SISU, Swedish Institute of System Development, and IMT, the
Institute for Media Technology. The Swedish graphic and printing
industries own 60% of the corporation and IRECO 40%. For more
information see: http://www.framkom.se

The Interactive Institue is a multidisciplinary reseach and de-
velopment institute, working on the improvement of the interaction
and communication between individuals, groups and organizations
through innovative use of art and technology. The basic reseach field
is digital media. Academia, industry and government support the
institute, which also collaborates with the MIT Al Lab. See: http:/f
www.interactiveinstitute.se

Nordic Interactive — the Nordic equivalent to MIT MediaLab, Nordic
Interactive is a joint effort made by the governments of Denmark,
Finland, Norway and Sweden in close collaboration with corpora-
tions and organizations. The objective is to create an important
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research organization which can provide outstanding researchers
with an interesting working development. The goal is to create a hot
alternative to the MIT MediaLab. In 2002 some 800 to 1 000
researchers will be active at the institute, having a budget of some
100 million SEK. Nordic Interactive is represented by the Interactive
Institute in Sweden, see: hitp://www.interactiveinstitute.se . This is an
independent research center for arts, communication and technology.
The institute collaborates with the research group called PLAY at the
Viktoria Institute in Gothenburg — see http://www.viktoria.informatics.gu.se.
The PLAY group is looking into subjects like “wearable computers”,
“active narratives”, "amplified reality” and “information

visualisation”. For more information see: http://www.interactiveinstitute.se
och http://www.viktoria.informatics.gu.se.

Nordicom, the Nordic Information Centre for Media and
Communication Research at the University of Gothenburg regularly
produces several reports on the status of the Swedish media industry
and its users. The following are the most current publications
confaining facts and data:

Media Trends 1997 in Denmark, Finland, Iceland, Norway
and Sweden B '
Nordic Baltic Media Statistics 1998

‘Mediebarometer 1998

MedieSverige 1999/2000

The Nordic Media Market 2000, Denmark, Finland, Iceland,
Norway, Sweden

For more information, see: http://www.nordicom.gu.se

The Royal Institute of Technology in Stockholm is running a large
number of research programs under various departments. ”4GW?” is
the acronym for one, interpreted as “4th Generation Wireless Infra-
structures”, which in turn is part of the research school ”Personal
Computing and Communications”. The objective is to create tech-
nological opportunities to merge all networks, from the Internet, the
mobile networks right to the television networks in order to offer the
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user the possibility to use just any terminal for communication. The
project is only one example out of many on-going at RIT. The reader
is advised to explore the RIT web site at: http://www.kth.se

SICS, Swedish Institute of Computer Science, is another heavy-
weight IT research laboratory, running research programs in the
Kista Science Park to the North of Stockholm and in Uppsala. SICS is
closely related to the Royal Institute of Technology, RIT. The institute
is financed by industry and the public funds for R&D, NUTEK and
KFB. Research areas are:

Computer and Network Architectures

Formal Design Methods »

Intelligent Systems Laboratory

Neural Networks and Real-time Computing

Interactive Collaborative Environments

Human Computer Interaction and Language Engineering

For more information see: http://iwww.sics.se.

SITI, The Swedish Research Institute for Information Technology,
is responsible for publicly funded national research programs in
mobile informatics, Internet3, IT in energy, e-society and virtual
information technology. See http://iwww.siti.se

The Super-IT-institute at the Uppsala University is part of the
institute for information technology. It is the result of a merger of all
Information Society related research and development institutions at
the university, including among other research areas computer sci-
ence, computer technology, man-computer interaction, systems
technology, scientific computing and the centre of imaging. It is one
of the most important IT research institutes in Sweden. For more
information, see: hitp://www.it.uu.se/.

The SOM Institute of the University of Gothenburg is a research and
conference center dedicated to studying society, opinions and media.
SOM, an acronym for Society, Opinion, Media, carries out regular
nationwide surveys about politics, society, media utilization, public
service, environment, risks, new media technology and leisure-
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time activities. The results are presented in comprehensive reports,
the SOM reports. The surveys provide important information about
IT users. For more information see: http://www.som.gu.se

The Viktoria Institute in Gothenburg was initated in August 1997 by
the Swedish Computer Association in Western Sweden, the Univer-
sity of Gothenburg and the Chalmers University of Technology. The
research area of the institute is applied information technology.
Some of the current projects are:

Mobile Informatics
IT & Organization
Interactive learning
PLAY, which is also involved
in Nordic Interactive — see above

For more information see: http://www.viktoria.informatics.gu.se

The IST program of EU: "The Information So-
ciety Technologies Programme”

NUTEK and KFB are the Swedish intermediaries of "The Information
Society Technologies Programme”, 1ST , of the European Parliament,
the EU Commission and the European Council, which was decided
upon by the end of 1998. The research program was allocated 14
960 million € and will run untl 2002. The program has a number of
sub-programs with a budget allocated to each. The sub-programs
have the following objectives:

Developing systems and setvices for the citizens — 612 million €
Multimedia contents and tools — 612 million €
New methods for work and é:commerce — 612 million €
Fundamental technologies and infrastructures — 1 296 million €
‘Future and growing technologies — 360 million €
Research networks — 180 million €

More information is available at the EU Commission, Information
Society Project Office, ISPO: http:/iwww.ispo.cec.be
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Embryonic research projects
So far we have described what is actually going on in Information
Society R&D in Sweden. There are a couple of embryonic projects
going on that have the potential of becoming important to the Swe-
dish R&D landscape. One such project maps and explores innovation
on the Internet with the objective to better understand the innovation
processes as these are influenced by a new medium like the
Internet. More information is available at: www.teldok.org/innova.

Another research area well worth keeping an eye on is related to
e-democracy and e-Sweden. For the time being the Swedish ICT
Commission and its Observatories are trying to entice researchers to
get involved with these projects. More information can be found at:
hitp://www.itkommissionen.se

Part of eSweden is a development project in telemedicine called
SJUNET. This is a virtual private network, including IP telephony, e-
mail servers, e directories, video conferencing, and a private and
specialized web for medicine, among other things. Seven county
councils are involved in the development of the SJUNET by using it
in their hospitals and care centers. There are plans to add further
services such as e-commerce, connections to pharmacies and the
local social security offices. Further information may be had from
Landstingsférbundet, the association of Swedish county councils.

The Information Society creates a mountain

of information

How much information is the world producing each year? Some
researchers at the School for Information Systems and Management
at the University of California, Berkeley, are trying to find out. They
have estimated that the world currently produces two exabytes
(roughly a billion times a billion bytes) every year. 80 billion photo-
graphs are taken each year, 4 250 movies are produced annually,
and 2 billion x-rays. Individuals create and store 740 000 terabytes
(thousand billion bytes) a year. Published information amounts to
285 terabytes. Information generated by telephone calls globally
adds up to 576 000 terabytes. Copiers, printers and similar machines
churn out about 15 trillion pages annually — so much for our dream
of the paperless society! — and 2.5 billion CDs were shipped in 1999.
The entire report (200 pages) can be downloaded from: http://
www.sims.berkeley.edu/how-much-info/index.html
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World production of data, in terabytes 1999 estimates
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Figure 235: The diagram shows the amount of information produced by the world
in 1999, in total 2 120 000 terabytes, distributed per medium. The calculations
were made by researchers at the School for Information Systems and Manage-
ment at the University of California, Berkeley.

Sources: University of California, Berkeley/The Economist, October 21st,

2000

Entertainment has long been predicted to make up the majority of
the content. Music is an important part of this. But so far researchers
have not been very good at understanding what exactly users find

entertaining.
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World music sales, 1999
In US$, per capita

Brazil w4
Mexico mummmm6
Italy e—10
Hong Kong exss— 15
Spain — 16
Finland m— 25
New Zealand ses—— 2 6

Canada e 29
Ireland 30
Netherlands 33
Belgium 33

France mae————————— 33
Germany s———— 34

Australia me— 35
Switzerian_d e 38
[ Sweden — 40
Denmark me——— 50
UK ——— 50
Japan seses— 51
USA m— —— 52
Norway — 59
Iceland e—— 66

Figure 236: Global recorded music sales — CDs, cassettes, records — were worth
US$ 38.5 billion in 1999. Swedes spent on an average US$ 40 on music, while
the Americans spent US$ 53 per head. In 1999, Sweden exported music at a
value of 4 billion SEK.

Sources: International Federation of the Phonographic Industry/The
Economist, April 29th 2000

The Berkeley researchers also calculated that the American house-
holds on an average spend 3 380 hours a year reading, watching
television and listening to music, inhaling 3 344 783 megabytes of
information in the process. The average Swede consumes media
during 2 190 hours a year. Based on the amount of information used
by the average American, the average Swede inhales only 2 167 182
megabytes of information per year, using data about Swedish media
consumption from Nordicom. Note that the US data relate to house-
holds while the Swedish ones relate to individuals.

An interactive Internet will require broadband. Broadband is also
required by anyone wanting to download movies. A Swedish re-
searcher made the following calculations over how much time is
required to download one regular movie of approximately 90 minu-
tes via technology available today, i.e. by the end of 2000.
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Time required to download movies via present
technology

Today's systems: bps

Mobile telephony (GSM) ; 9 600 = 15 days

Today's modem (v90) " 50 000 = 2 days 18 hours
- Telia Duocom (ISDN) 128000 = 1 day 2 hours
 GATV (slow) o 512000 = 6 hours 30 minutes

Electrical power grid (tests) 1 000 000! = -3 hotrs 15 minutes

Telia Flexicom (ADSL) 1500000 @ = 2 hours 10 minutes

Breaking point = faster than playing the film:

Fixed connection 2:000:000. = T 1 hour 40 minutes

_Radio (old analog system) 4000000 = 50 minutes
Swedish university network. 10000000 = = 20 minutes
Radio (new digilal sys!em) 11000000 = 18 minutes
Sunet 34000000 = 6 minutes
CATV (fast) W 40 000 000 = 5 minutes
Sunet (new system) 155:000 0000 = - 1 minute 17 seconds
Future systams, aﬂer year 2000:

- Fibers - 2500000000 = - 4.8 seconds
Rainbow 21600 000000000 = All Bond films in 1 second

Figure 237: 2 hours 10 minutes would be required to download a movie of 90
minutes using the ASDL technology offered to Swedish Internet users by Telia.

Sources: Claes Magnusson, AcadeMedia AB/On demand # 13, 5 1999

Some more dara about data quantity — the ten largest libraries in
the world contain 136.9 million volumes, distributed as shown in
the following table.
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The world’s largest libraries

Rank Library .

COoPNOOHWN=

-

Library of Congress
National Library of China

National Library of Canada

Deutsche Bibliothek
British Library

Harvard University Library
Russian State Library
National Diet Library

New York Public Library
Yale University Library

“Location

Wa_shingtoh, DC, USA

" Befjing, China
~ Ottowa, Canada

Frankfurt, Germany
London, UK

Cambridge, Mass., USA
Moscow, Russia

Tokyo, Japan

New York, USA

New Haven, Conn., USA

No of

million
23.0
16.0
14.5
14.4
13.0
129
1.8
13
10.5
9.5

Figure 238: The ten largest libraries in the world contain a total of 136.9 million

volumes.

Sources: The Economist, April 8th 2080/Russell Ash: The Top 10 of
Everything

The TELDOK Yearbook 2001

‘volumes,

337



17. Organizations
shaping the Swedish
Cyber World

The following is a listing of important organizations and associations,
directly influencing the formation of the Swedish Information So-
ciety. Research organizationss are described in the previous chapter
16 and only exceptionally included here.

BitoS, Branschféreningen f6r innehdlls- och tjinsteleverantérer pa
onlinemarknaden, is a Swedish organization for content providers
and media distributors. See: http://bitos.org

CIC, The Center for Information and Communications Research at
the Stockholm School of Economics, is an information and
competence center coordinating and pursuing business research
regarding the use of communications and information technology.
The main research areas are e-commerce/e-business; e-management
and -learning, and e-markets. See: http://www.hhs.se/cic

CID, Centrum for anvindarorienterad IT-design, at the Royal Insti-
tute of Technology in Stockholm, is a multidisciplinary competence
center for the IT industry, users’ organizations and academic
researchers. See: hitp://www.cid@nada.kth.se

Dataforeningen i Sverige, The Swedish Computer Association, is
organizing all computer professionals in Sweden. It has some 35 000
individual members and about 200 organizations are affiliated. Data-
féreningen is responsible for the training and quality of the Euro-
pean Computer Driving License, ECDL, an idea, which once
originated in the association. For further information, see
http://www/dfs.se
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Datainspektionen, the Swedish Data Inspection Board, is a state
agency surveying privacy matters related to information technology,
see: http://www.datainspektionen.se

Distansforum, the Swedish Teleworking Association, is an
organization for those interested in and working with teleworking,
distance education and distance commerce. See:
http://www.distansforum.se

GEA, Gemenskapen for elektroniska affirer, (The community for
electronic business) was founded in 1999 by a number of business
associations and public agencies in order to advance Sweden in the
e-business area. See: http://www.gea.se

The Interactive Institute is a multidisciplinary research institute in
the field of digital media. It is supported by academia, industry and
the goverment, and is a partner of the Nordic Interactive network.
The institute collaborates with the MIT Al Lab. See: http://
www.interactiveinstitute.se

ISA, the Invest in Sweden Agency, is a state agency responsible for
attracting foreign investment to Sweden. See hitp://www.isa.se

IT-foretagen, the Association of the Swedish IT and Telecom
Industry, is an industry association for companies in the IT and
telecom businesses. It is an important lobbying group and represents
the Swedish IT-industry in several international organizations. For
more information, see: http://www.sito.se, which is in the process of
changing to: http://www.itforetagen.se

IT-kommissionen, The Swedish ICT Commission, is an advisory
board on information technology and its impact on society to the

government. See: http://www.itkommissionen.se

ITS, The Standardization of Information Technology, is the Swe-
dish agency for standardization matters, see: http://www.its.se
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KFB, Kommunikationsforskningsberedningen, The Swedish Trans-
port & Communications Research Board, is a government agency
responsible for the planning, initiation, coordination and support to
Swedish transportation and communications research. KFB sponsors
ongoing research programs in transportation vehicle, movement,
postal services and telecommunications and information technology.
For more information see: http://www.kfb.se

NTK, Niringslivets Telekommitté, was founded in 1973 in order to
support Swedish companies in their ambition to create more efficient
and effective telecommunications networks and telecom services in
Sweden. This interest group has some 40 members. For more infor-
mation see http://www.ntk.a.se

NUTEK, the Swedish National Board for Industrial and Technical
Development, is Sweden’s central public authority for industrial
policy issues. NUTEK will be part of a new organization affecting
several public agencies and boards, effective of January 2001. For
more information see: http://www.nutek.se

PROMISE, Producers of Interactive Media in Sweden, is an associa-
tion of multimedia producers in Sweden, founded in 1996. Some 130
companies working with multimedia productions belong. PROMISE

belongs to the Swedish Industry Association. See: http://www.promise.se -

PTS, the Swedish National Post and Telecom Agency, is the
regulatory body for radio, telecommunications and data
communications in Sweden. It is the Swedish representative of the
Independent Regulators Group, IRG. See: http://www.pts.se

RALF, The Swedish Council of Work Life Research, is a central
government agency for the long-term planning and funding of re-
search and development. It is the major source of funding Swedish
research on subjects related to the effects of information technology,
among other things. RALF will be subject to a new organization as
off January 2001. For more information see: hitp://www.ralf.se
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SEIS, Siker Information i Samhillet, Secured Electronic Informa-
tion in Society, is an association working on implementing a com-
mon and open infrastructure for making communication via
networks such as the Internet secure. See: http://www.seis.se

SI, The Swedish Institute, is a public agency charged with dis-
seminating knowledge abroad about Sweden regarding in particular
culture, education, research and general public life. See:
http://www.se.si

SIKA, the Swedish Institute for Transport and Communication
Analysis, is a government agency responsible for carrying out
studies for the government, developing forecasts and planning
methods. It is the authority responsible for official statistics. See:
http://sika-institute.se

SINF, Svensk Industriférening, The Swedish Industry Association,
is 2 national organization for small and medium enterprises. 1 700
companies are members, organized in 20 industry associations, such
as PROMISE and SweSI. For more information, see: http://www.sinf.se

SICS, Swedish Institute of Computer Science, is a research institute
working in the following areas:

Computer and Network Architectures

Formal Design Methods

Intelligent Systems Laboratory

Neural Networks and Real-time Computing

Interactive Collaborative Environments

Human Computer Interaction and Language Engmcctmg

For more information see: http://www.sics.se
SITI, The Swedish Research Institute for Information Technology,
is responsible for publicly funded national research programs in

mobile informatics, Internet3, IT in energy, e-society and virtual
information technology. See http://www.siti.se
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SSNF, Svenska stadsnitsféreningen, is an interest organization for
county councils involved in constructing their own metropolitan
networks. See: http://www.ssnf.se

Statskontoret, The Swedish Agency for Public Management, prov-
ides support to the government and the government offices and
conducts studies and evaluations at the request of the government.
One of the tasks is to modernize public administration with the
assistance of IT. The agency is the Swedish representative in the
GOL International Group, OECD’s Committee on Public Manage-
ment, the European Evaluation Society, the International Council for
IT in Government Administration. See: http://www.statskontoret.se

STATT, the Swedish Office of Science and Technology, provides
Swedish institutions and organizations with information about
technology developments from seven countries. The office is plan-
ned to be part of a new agency called Analysinstitutet. See:
http://statt.se

SweSI, the Swedish Software Initiative, is an industry association
for software producers, belonging to SINF. See: http:/swesi.se

TELDOK is a foundation initiated by the Board of Telia, Sweden’s
largest telecom operator, in order to facilitate early documentation
on new IT applications. See: http://www.teldok.org

Zedir is a web site for IT businesses and their agents — and for
anyone interested in getting involved in the Swedish Information
Society. It is sponsored by ALMEGA, and the employers’ organization
of IT companies, ITA. See http:/www.zedir.se
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IT standardization in Sweden

The organizations for standardization in Sweden are in the process of
adapting to their international counterparts and thus in a state of
reorganization. The new standard organization is planned to have
three independent standardization bodies:

one for the ISO/CEN sector
one for the IEC/ CENELEC sector
one for the TTU/ETSI sector.

The new organization is to be implemented by the beginning of
2001. For more information see SIS, Standardiseringen i Sverige,
the Swedish Institute for Standards, at http://www.sis.se.

New standardization bodies

3GPP, Third Generation Partnership Project, is a new global
standardization organization for system suppliers, network operators

and standardization organizations supporting mobile standards like
GSM, American TDMA/IS136 and Japanese PDC. Is an ITU partner.

3GPP2, Third Generation Partnership Project2, is also a new global
standardization organization for system suppliers, network operators
and standardization organizations supporting the American mobile
standard 1S95, known as CDMA One. Is an ITU partner.
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18. Whither Sweden’s
pole position?

SR L,

IR

by Bengt-Arne Vedin

*Sweden is the most wired and most wireless country in the world.”

Newsweek, February 7th, 2000

Sweden has figured prominently in a number of international compa-
risons, ranking countries on various measures of [T levels. Thus there
is the claim, e g, that the world’s "wireless valley” can be found in
Kista in northern Stockholm. The Stockholm region is number two
after Silicon Valley, Stockholm-Kariskrona-Gtiteborg are mentioned as
Europe’s hot spot, and the Oresund region is also seen as a leading
contender. What is the sustainability of this Swedish or possibly Scan-
dinavian wonder, if we take into consideration also the southern shore
of the Oresund straits and the dynamic Finnish regions?

The answer should be 'pretty good', since the phenomena conside-
red go back in time and represent structural features. Already in the
1880's, Stackholm featured the wordd’s highest telephane penetration
levsl, surpassing that of New York, for example. One reason was
healthy competition between the Bell company, operating as a mono-
paly in most national markets, and several local Swedish competitors.
In most countries, Bell enjoyed its monopoly by virtue of its control of
patents, equipment production, and operations. In Sweden, however,
the Ericsson company provided for equipment to those operators who
would otherwise have been locked out by the Bell Monopoly. Likewise,
in Finland operators were — and still are - 'subscribers' associations’
providing competition for features and experimentation.

Only after several decades did the governmental telecommunica-
tions administration become a de facto monopoly in Sweden; many
years later, it became, as Telia Inc., one of the first in Eurape (after
Britain) to be subject to competition again. In equipment production,

The TELDOK Yearbook 2001 345



it kept up activities competing with Ericsson’s, forcing this company to
expand abroad, all the while obtaining breakthrough ideas from the
administration (crossbar switching) and, later, collaborating in deve-
loping what turned out to be the world's best-selling switch of all time,
the AXE system. It was thanks to the inherent flexibility of this swit-
ching system that Ericsson gained its strong pasition in mabile tele-
phony systems.

In mobile telephony, the government telecommunications adminis-
tration, together with its counterparts in the other Scandinavian
countries, played another critical role in that it provided much of the
impetus for the creation of an early state-of-the-art standard for
mobile telephony, the NMT standard. Equipment producers like Erics-
son were initially rather reluctant and did not think much of the pros-
pects for such a service, but since the customer, the government
administration, wanted it... The importance of first mover advantage
is demonstrated both by the fact that there are NMT systems
scattered in countries throughout the globe and that the momentum
gained from this first generation system served Ericsson and athers
well into the second generation. In Europe, this is represented by a
joint standard for digital mobile telephony, the GSM (Groupe Speciale
Mobile/Global System for Mobile communication).

So we have an almost classical example of the effects of increas-
ing marginal returns, much like the Silicon Valley phenomenon. Where
there is a hot spot, it attracts attention and investment, and it
regenerates almost automatically. ‘Almost’ is of course an important
qualifier since taxation, international capital flows, and educational
levels are important in the long run. The greater Boston area may not
exactly be suffering but there is less talk about the Route 128
phenomenon now that minicomputers have all but vanished and
defense budgets have been pared down.

The head start in mobile telephony might have been helped by the
fact that the Scandinavian countries are relatively sparsely populated
but also in a slightly weird way by the heavy taxation. Cellular phones
allowed a great many people in small companies, or selfemployed, to
do without expensive suppart personnel, otherwise a very heavy cost
indeed. Cellular phones were also tax deductible and if paying a salary
is seen as costing a lot the search for attractive substitutes is on.
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A similar mechanism is behind the fact that Sweden sports the
world's prabably highest penetration of PCs, investments that were
actually actively supported through tax mechanisms. In addition, in the
latter case the Swedish Association of Computer Professionals has
developed a formula for a "PC driver's license” which implies a
certification. The actual training and education is left to training com-
panies competing in the market place but then with the positive
effects for the pupil and education provider in a standardized cer-
tification model. This certification later became the ‘European Com-
puter Driving License’, running in eighteen countries and suppaorted by
the EU. Every country gained from this joint standard but with the
highest PC penetration initially, Sweden stand to gain most by having
many more competent computer users in the other European coun-
tries to communicate with.

There can still be concerns about taxation, on companies but
especially on individuals. Stock options are very unfavorably taxed,
bath for the firm and the individual, in an international comparisan
more unfavorably than in any other country. The availability of people
with higher education degrees is also a problem. On the paositive side,
Sweden features a population with good proficiency in the English
language, of course behind the UK but on a par with Denmark and the
Netherlands, certainly ahead of Germany and Finland.

So this is the scenario of the self-reinforcing powers of increasing
marginal returns. There have been a number of spin-off companies
started with a pedigree in Ericsson or the telecommunications admi-
nistration. A number of those spin-offs have been acquired by interna-
tional giants such as Microsoft or Cisco but many are growing on their
own. Such giants have also started joint ventures with Ericsson and
some have started affiliations specializing in cellular telephony, mobile
Internet, WAP etc. at Stockholm/Kista and Lund. Kista now features
a specialized T high school and the departments of the Royal Institute
of Technology located there together constitute what is called an IT
university.

In addition, Sweden has seen an almost explosive growth in ven-
ture capital in the last few years. Such but lesser spurts have happen-
ed before, only to be replaced by gloom and withdrawal at the next
downturn. The impartant point, however, is that a mindset fixed
singularly on large existing firms in mature industries has been re-
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placed by a love affair with new IT companies. The pendulum may
swing but it wilt not return to the outright hostility to new company
formation that held sway for almost half a century.

Building upon strengths in radio telephony, congquering new avenu-
es such as WAR, Bluetooth and other potential future vistas makes
for a basis far forays into the intelligent home (where the strengths of
mature businesses like Electrolux may come to the fore) and mobile
Internet. Sweden'’s for a small country abnormally large number of
large corporations in mature industries may be one reasaon behind the
booming Internet economy in the country. There are a number of
internationally active consultancies as well as firms launching parti-
cular Internet business ideas, like Jalda for payment systems (an
internal venture of Ericssan’s, later a joint venture with Hewlett-
Packard), “the Counter” (the software counting the number of visitors
to a web site - the Swedish startup company was acquired by an
American one), and others.

Success breeds success, that is the simple formula suggested
here. Network effects imply that in many win-win-situations, the first
mover advantage prevails, like with the European Computer Driving
License. Proximity is still of importance. Kista may be the capital of
cellular telephony - those Internet companies are mostly found within
a few blocks in downtown Stockholm, something like New York's
Silicon Alley. There is no particular secret behind - just the combi-
nation of some very early roots with dedicated efforts to do something
worth while like the NMT though with no views towards world impact,
and then chance. You cannot be sure to achieve critical mass.and
increasing marginal returns, you can hope for it. And, like Bill Gates,
on a company level, you can actively strive for it. That insight is one
reason why you find Microsoft in several guises in Kista. Stay tuned,
more will come. Sweden will, thanks to those virtuous circles,
continue to hold forth in wireless. As to the Internet businesses, the
verdict is less certain.
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19. References and
mformatlon sources

Time frame

— When will the next edition of the TELDOK Yearbook appear?
— Whenever time is overdue.

Statistical information sources

in English and Swedish

EITO: European Information Technology Observatory 99
EITO: European Information Technology Observatory 2000
Eurostat Yearbook 2000

ITU: Yearbook of Statistics, Telecommunication Services 1988—
1997, January 1999

ITU: World Telecommunication Development Report 1998,
Genéve, mars 1998

Nordicom: Media Trends 1997 in Denmark, Finland, Iceland,
Norway and Sweden, Nordicom 1997

Nordicom: Mediebarometer 1998, Nordicom 1999

Nordicom: Nordic Baltic Media Statistics 1998, Nordicom 1999
Nordicom: TV i Norden, Europa och Virlden, En statistisk 6versikt,
Nordicom 1999

Nordicom: MedieSverige 1999/2000

Nordiska Ministerrddet: Nordisk statistisk arsbok 1998

NUTEK: Swedish Information Technology in Figures 2000
OECD: Basic Science and Technology Statistics, 1999 edition
OECD: Communications Outlook 1999

OECD: OECD Information Technology Outlook, ICTs, E-commerce
and the Information Economy 2000

OECD: A New Economy? The Changing Role of Innovation and
Information Technology in Growth — Information Society 2000
OECD: Education at a Glance 2000
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OECD: Mobile Phone, Pricing Structures and Trend, November 2000
PTS: The Swedish Telecommunications Market, 1998, June 1999
PTS: Svensk telemarknad 1999, June 2000

PTS: Internet marknaden i Sverige, October 2000

SCB & SIKA: Telekommunikation 1997

SCB: Statistisk Arsbok 1999

SCB: Statistisk Arsbok 2000

SIKA: Informations- och kommunikationsteknik i Sverige. En
ligesanalys 2000, SIKA Rapport 2000:8

Selected references in English and Swedish
Andersson, Karl-Erik & Ortman Leif: Omsorg med IT pa ildre da’s,
TELDOK Rapport 102

Bergman, Lars, Doyle, Chris, Gual, Jordi, Hultkrantz, Lars, Neven,
Damien, Réller, Lars-Hendrik, Waverman, Leonard: Europas
nitverksindustrier — Telekommunikationer — Avregleringen i Eu-
ropa, SNS forlag 1999

Bergstr6m, Annika: Internet i medielandskapet, Arbetsrapport nr.
95, Institutionen fér journalistik och masskommunikation, Géteborgs
universitet

Blomkvist, Par & Kaijser, Arne (ed.): Den konstruerade virlden —
Tekniska system i historiskt perspektiv, Brutus Ostlings Bokférlag
Symposion 1998

Carleheden, Sten-Ake: Telemonopolens strategier, Lund University,
Lund 1999

Ceruzzi, Paul: A History of Modern Computing, MIT Press 1999,
ISBN 0262032554

Demokratiutredningen: P4 marginalen — En intervjubok frin
Socialtjanstutredningen, SOU 1998:161

Demokratiutredningen: Elektronisk demokrati, SOU 1999:12
Demokratiutredningen: En uthiéllig demokrati, SOU 2000:1
Eliasson, Gunnar: Firm Objectives, Controls and Organization,
Kluwer Academic Publishers Dordrecht 1996

Eliasson, Gunnar and Johansson, Dan: Dynamik och flexibilitet i
svensk IT-industri, City University Press, ISBN 91-7562-099-5

350 The TELDOK Yearbook 2001



European Commission: En vil fungerande inre marknad - kom-
mentarer till direktiv 83/189/EEG. Anvisningar fér informations-
férfaranden betriffande nationella tekniska standarder och fére-
skrifter, Generaldirektorat III, Luxemburg 1998

Fredholm, Peter: Elektronisk handel: Status och trender, Telematik
2001, KFB-rapport 1998:21, TELDOK Rapport 121

Forsebick, Lennart: Cybershoppare, intermediirer & digitala han-
delsmiin — elektronisk handel i ett hushallsperspektiv, Telematik
2000, KFB-rapport 1998:22, TELDOK Rapport 120

Félster, Stefan: Foretagarens dterkomst. Den nya ekonomin och
det entreprenanta samhallet, SNS Forlag 2000

Graham, John: The Penguin Dictionary of Telecommunications,
Penguin Reference 1983, updated 1991

Harrie, Eva, ed.: The Nordic Media Market 2000, Media companies
and Business Activities, Nordicom 2000

Hedqvist, Maria: Utbildning for att skapa tillvixt, Sveriges Tekniska
Attachéer, Utlandsrapport, 9814

Holmberg, Soren & Weibull, Lennart (eds): Ljusnande framtid, SOM
Institutet, Gothenburg 1999

Holmberg, Séren & Weibull, Lennart (eds): Det nya samhallet, SOM
Institutet, Gothenburg 2000

Holst, G-M, and others: Telematikens Arsbok 1987, TELDOK Rap-
port 30, maj 1987

Holst, G-M, and others: Telematikens/TELDOKs Arsbok — Supple-
ment 1998, TELDOK Rapport 44

Holst, G-M, and others: TELDOKs Arsbok 1989/90, TELDOK Rap-
port 50

Holst, G-M, ed.: TELDOKSs Arsbok 1992, TELDOK Rapport 70
Holst, G-M, ed.: TELDOKSs Arsbok 1994, TELDOK Rapport 86
Holst, G-M, ed.: The TELDOK Yearbook 1994, TELDOK Report 86E
Holst, G-M, ed.: The TELDOK Yearbook 1997, TELDOK Rapport 116
Holst, G-M, ed.: TELDOKSs Arsbok 2000, TELDOK Rapport 130
Holst, Gull-May: Interaktivt i riksdagen, TELDOK Rapport 127
IT-kommissionen: IT och nationalstaten — Fyra framtidsscenarier,
IT-kommissionens rapport 6/98, SOU 1998:58

IT-kommissionen: Hur skall man finansiera vilfirden i det
globaliserade IT-samhillet? IT-kommissionens rapport 12/98, SOU
1998:153
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IT-kommissionen: IT och regional utveckling — erfarenheter frin
tre hearingar, rapport frin den 28 september 1998

IT-kommissionen: God etik pa nitet. Rapport frin en hearing, IT-
kommissionens rapport 11/98

Jemdal, Randi: Kvinnor och informationsteknik, KFB-Rapport
2000:52

Junghagen, Sven: Strategiska forhdllanden till informationsteknik i
sma foretag, rapport i forskningsprogrammet Nyttoskapande IT,
Telia och Handelshogskolan vid Umea Universitet 1999

Kaijser, Arne: I fidrens spar... ”Den svenska infrastrukturens histo-
riska utveckling och framtida utmaningar, Carlssons 1994
Konkurrensverket: Avreglerade marknader i Sverige — en uppf6lj-
ning, Konkurrensverkets rapportserie 1998:3

Kurzweil, Ray: The Age of Spiritual Machines: When Computers
Exceed Human Intelligence, Viking, ISBN 0-670-88217-8

Lindgren, Michael: A Tribute to the Memory of Two Pioneers in the
History of computing, Pehr Georg Scheutz and Edvard Gerog
Raphael Scheutz, Royal Swedish Academy of Engineering Sciences,
IVA, 2000

Ljunggren, Stig-Bjorn: Demokratin i det hogfrekventa samhillet.
Frian en ATP-friga pa tio ar till do ATP-frigor pa ett ar, Telematik
2001, KFB & TELDOK, KFB-rapport 1998:20 and Via TELDOK 33
Kensington Publications Ltd. & INTUG: International Telecommuni-
cations Update 1999/2000

Marcussen, Carl H.: Mobile Phones, WAP and the Internet ~ the
European Market and Usage Rates in a Global Perspective,
October 2000, Research Centre of Bornholm

Minsky, Marvin: The Society of Mind, Simon and Schuster 1985
Mossberg, Maja-Brita: En bok i sinder — Print on Demand, TELDOK
Rapport 122

Molleryd, Bengt G: Entrepreneurship in Technological Systems —
The Development of Mobile Telephony in Sweden, Stockholm
School of Economics, EF], The Economic Research Institute, 1999
Nyman, Johan: Nya affirsmoéjligheter med intelligenta hus, Sveriges
Tekniska Attachéer, Utlandsrapport 9802

Norretranders, Tor: Platsen som inte finns — en bok om Internet,
Bokforlaget DN 1997

Olim, Jason: The CD now Story: Rags to Riches on the Internet,
Top Floor, ISBN 0 -966 1032-6-2
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Olsson, Anders R.: Elektronisk demokrati, Demokratiutredningens
skrift nr. 16, SOU 1999:12

Pineda, Michelle: Internet Unplugged, Sveriges Tekniska Atrachéer,
Utlandsrapport USA 9812

Productivity Commission 1999: International Benchmarking of
Australian Telecommunications Services, Research Report, Ausinfo,
Melbourne, Australia, March 1999

Regeringskansliet, Utbildningsdepartementet: E-plikt — Att sikra det
elektroniska kulturarvet, SOU 1998:111

Regeringens proposition 1999/2000:86: Ett informationssamhalle for
alla

Regeringens proposition 1999/2000:84: Bérsintroduktion av Telia AB
Rognes, Jon: Telecommuting, Organisational Impact of Home-
based Telecommuting, Stockholm School of Economics, EFI, The
Economic Research Institute, 1999

Sandberg, Ake: New Media in Sweden. The Swedish New Media
and Internet Industry Survey, Arbetslivsinstitutet 1998,

via TELDOK 34E

Sandén, Weje: Nitet som marknadsplats, Telematik 2001, KFB-
rapport 1998:35, TELDOK Rapport 123

SCB and NUTEK: Elektronikindustri och I'T-relaterade tjinste-
foretag i Sverige 1998, R 1998:25

SCB and NUTEK: Elektronikindustri och IT-relaterade tjinste-
foretag i Sverige 1999, R 1999:15

Skiold, Amit: Video pa Internet — tekniken, aktérerna och affirs-
modellerna, Sveriges Tekniska Attachéer, utlandsrapport nr:

USA 9813

Statens offentliga utredningar, forskarvolym VII: IT i demokratins
tjinst, SOU 1999:117

Statskontoret: Offentlig forvaltning och demokrati i informations-
samhillet, Statskontoret rapport, 1998

Statskontoret: Informationstjdnster i fokus, (including four special
reports within the EU INFO2000 program,) 1999:40

Sturesson, Lennart: Distransarbete, teknik, retorik, praktik,
Carlssons 2000

Telia: IT och telekom som drivkraft — Telia i en forinderlig tid, nr.
4, Telia AB 1998
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Saginger, Jonny & Utbult, Mats: Virdkedjan och informations-
tekniken — Erfarenheter av datorstéd for sjukvirdens
informationsfloden, TELDOK Rapport 119

Sorlin, Sverker & Tornqgvist, Gunnar: Kunskap fér vilstind, Univer-
siteten och omvandlingen av Sverige, SNS Férlag 2000

Thelin, Krister (ed.), Olsson, Anders R., Seipel, Peter: Klarar den
svenska offentlighetsprincipen métet med Cyberrymden?
Telematik 2001, KFB & TELDOK, KFB-rapport 1998:3, ISBN 91-
88868-74-5, TELDOK Rapport nr. 118, ISSN 0281-8574

Turkle, Sherry: Life on the Screen — Identity in the Age of the
Internet, Simon & Schuster 1995

Wahlstrém, Bengt: Efter Sverige — frdn nationalstat till nitverks-
sambhille, Liber Ekonomi 1998

Watson Jr., Thomas, . & Petre, Peter: IBM & Son - Familjen och
Foretaget, Svenska Dagbladet 1990, Swedish translation:
Margareta Eklof

Vedin, Bengt-Arne: Myter om IT, TELDOK Rapport 94, 1995
Vedin, Bengt-Arne, ed.: IT, Innovation - Israel,

TELDOK Report 135 E

Vedin, Bengt-Arne: The Long Now of Information,

Via TELDOK 40, 2000

Ostlund, Britt: Svensk forskning om anvindning av informations-
och kommunikationsteknik. En kunskapséversikt,
KFB-meddelande 2000:2

Websites and web sources

EITO: http:/iwww.eito.com

EU Commission, Information Society Project Office, ISPO:
http://www.ispo.cec.be

ITU: http:/iwww.itu.int

KFB: http:/iwww.kfb.se

Nordicom: http://www.nordicom.gu.se

NUTEK: http://iwww.nutek.se
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OECD: http://iwww.oecd.org
SCB med Sveriges statistiska databaser: http://www.scb.se
TELDOK: http:/fwww.teldok.org

Stock, trading, and business information

Stock exchanges in Stockholm, London, Paris, Frankfurt, Oslo and
Milan in Swedish: http:/finans.yahoo.se

Dagens Industri: hitp://www.di.se

Stockholm Stock Exchange: http:/iwww.xsse.se

Swedish stocks: http://www.aktieinfo.com

Telecom Operators in Sweden:
Banverket: http://www.banverket.se

Europolitan: http://www.europolitan.se

Glocalnet: http://www.glocalnet.se

MSC: http://www.msc.se

Netcom AB: http://iwww.netcom.se

NETnet International: http://www.netnet.se
Nordiska Tele8 AB: http://www.tele8.se
RSLCOM Sweden AB: http:/iwww.rsicom.se
Rymdbolaget AB: http://www.ssc.se

Stokab: http://www.stokab.se

Tele2 AB: http://www.tele2.se

Telia AB: http://www.telia.se

Telenordia AB: http://iwww.telenordia.se

TeliTel: hitp:/iwww.telitel.se

Teracom AB: http://www.teracom.se

Utfors Datakommunikation: http://www.utfors.se

Some IT companies in Sweden
ABB Communications: http://www.abb.com

Axis Communications: http://www.se.axis.com
Bokus.com: http://www.bokus.com

DORO AB: http://www.se.axis.com
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Ellemtel Utvecklings AB: http:/iwww.ellemtel.se
Framtidsfabriken Netsolutions: http://www.netsolutions.se
Icon Medialab: http://www.iconmedialab.se
Industri-Matematik: http:/fim.se

Intentia: hitp://www.intentia.se

L.M. Ericsson: http://www.ericsson.se

MTG: htip://www.mtg.se

Prevas AB: http://www.prevas.se

Spray: http://www.spray.se

WM-data: http://www.wmdata.se

Publishers and culture on the Internet

Beeoff, an artists’ collective: http://www.beeoff.se
Books-on-demand: http://www.bccks-on-demand.com

Libris (register of all publications in Sweden): http://www.libris.kb.se
Serum: http://www.serum.nu

Swedish culture in general: hitp://www.kulturnat.se

Jazz via the Net: http://www.jazzcentralstation.com

The politicians’ web sites

The Swedish parliament: http://www.riksdagen.se
The Swedish government: http://www.regeringen.se
Rixlex, the Swedish database of parliamentary decisions:
http://rixlex.riksdagen.se

The Center party: http://www.centerpartiet.se

The Liberal party: http:/fwww.folkpartiet.se

The Christian democrats: http://www.kristdemokrat.se
The Green party: http://www.mp.se

The Conservatives: http://www.moderat.se

The Social Democrats: http://www.sap.se

The Left Party: http://iwww.vansterpartiet

Schools, educational authorities, universities
CIC, Stockholm Business School: http://www.hhs.se/cic/

CID: http:/iwww.cid@nada.kth.se

The Stockholm Business School: http://iwww.hhs.se
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Nada, KTH: http://www.nada.kth.se

Nordicom: http://www.nordicom.gu.se

Rinkebyskolan: http://iwww.rink.stockholm.se

SICS: http:/f/www.sics.se

Siti: http://www.siti.se

Skolverket: http://www.skolverket.se

Super-IT-institutionen vid Uppsala Universitet: http://www.it.uu.se/
SweSI, Swedish Software Initiative: http://www.sinf.se

The Interactive Institute: http://www.interactiveinstitute.se
Viktoriainstitutet: http://www.viktoria.informatics.gu.se

Want to know more about IT in Sweden?
- For:those Who want to know more about IT and the Informa-
tion Society in Sweden, there are several web sites that may
help. Below follows a select few. ISA, Invest in Sweden, is the
state agency : for attractlng investment to Sweden. Its web
- addtess is: hitpi//www.Isa. se. The Swedish Ministry of foreign
affairs, the Swedish Trade Council, the Association of the Swe-
dish IT and Telecom Industry, Invest in Sweden, and the Swe-
"dish Office of Science and Technology are presenting part of
the Information Society at the web site http:/iwww.itsweden.com.
General information about Sweden is available at the Swedish
Institute, hitp://www.si.se, and at the VirtualSweden.net — the
Official Gateway to Sweden, http://www.itsweden.com. Information
about trade and business is provided by the Swedish Trade
" Council, http:/iwww.swedishtrade.se. For information about exports,
pay a visit to the Swedish Export Council,
http://www.swedishexport.se. For specnahzed mformauon see the
references above

More information about the development

of the Information Society

For those who want to know about the general, historical
development of IT, telecommunications, computers and the rest of
the Information Society technology, there are several sites on the
web. An interesting place to start is a visit to Jones Telecommuni-
cations & Multimedia Encyclopedia at http://www.digitalcentury.com
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telemedicine, 296

Telenor, 64, 129

Telenordia, 172

Telephone Tower in Stockholm,
the, 36
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Leading Swedish daily Dagens Nyheter hailed che
previous TELDOK Yearbook (dated 1997) as “the
most complete gathering of facts on telecommun-
ications and IT in Sweden™.

Yearbook editor Ms Gull-May Holst has
gathered on, to arrive at these 370 pages bulging
with facts and insights, graphs and tables, regarding
states and crends in the turbulent IT, telecom &
media ("TIME”) markets, in Sweden and the
world, all of it inside this book and on the web
(www.teldok.org).

IT, Innovation - Israel
A new IT company is formed every
thirtysix hours in Israel; the country is
surpassed only by Silicon Valley in terms
of new business startup; and there are
more Israel-based companies listed on the
NASDAQ than there are European ones.
TELDOKX Report 135E: IT,
Innovation — Isracl reports on an intense

What are the most fundamental pawerns in
human information handling? And how do we
know when these really are changing?

The basic idea of Via TELDOK 40: The
Long Now of Information is to pinpoint really
fundamental patterns in human information

study tour to Israel in January 2000; the
pages come alive with bustling young IT
companies as well as venture capitalists
and (state or private) incubators and
industrial parks.

handling — some cognitive and percepeual, some
social and organizational, others physical,

teldok Report- ISSN 0281-8574 - 2001 « Price SEK 150 (USD 17)
Order reports from Ture’s cowshed in e-mail to: teldok@ett.se
Or order, and get more info, at: http:/fwww.teldok.org/
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