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Summary

The Internet is playing an ever more important
role in our lives. Today, private individuals, busi-
nesses and organisations are dependent on the
Internet for numerous functions in both business
and private life. The need for infrastructure and
Internet services is rapidly growing. Among other
things, the Internet offers a multitude of opportu-
nities for companies and government agencies to
expand and improve their offerings. A determined
effort towards integrating information technol-
ogy in society is also helping to reduce the impact
on the climate by reducing the need for travel and
rendering transportation more efficient. In many
respects Sweden is already at the forefront of de-
velopment. If Sweden is to maintain its position,
it is vital that we as a nation play an active role in
influencing development in the area. Issues con-
cerning the future of the Internet affect many peo-
ple and organisations. Developing proposals for
steps to take so that Sweden can be a prominent
Internet nation in 2015 has been the goal of the
work presented in this report.

In IVA’s Internet Foresight project around 50
experts have worked intensively with issues con-
cerning the future of the Internet. They include
individuals who have built up the Internet in
Sweden, people from the private and public sec-
tors who are knowledgeable in this area and in-
dividuals who are well-informed about research
into the future of the Internet and Internet-based
services. Three expert panels have addressed the
issues from three different perspectives: the user
perspective, infrastructure requirements and se-
curity and legal aspects. The work of the expert
panels is presented in separate reports that can be
ordered or downloaded from IVA’s website: www.
iva.se/internetframsyn

The prospects for Sweden to strengthen its po-
sition within the Internet field are good. According
to the latest statistics from the Swedish Post and
Telecom Agency (PTS), Internet access in Sweden

is among the highest in the world. In 2007 de-
mand for mobile Internet grew significantly. Chil-
dren and teenagers regard the “Web” as a natural
and self-evident part of their everyday lives. But
the older generations are also getting more and
more from what the Internet has to offer.

Numerous players are focusing on securing a
strong position in the market. On the commercial
side, we see international corporations such as In-
tel, Google and Ericsson advancing their positions
through acquisitions. Fresh statistics from the In-
stitute for Advertising and Media Statistics (IRM)
show that advertising on the Internet increased by
230 per cent from 2005 to 2007, from SEK 1.7
billion to SEK 4.1 billion. The value of Internet
advertising is now almost equivalent to TV adver-
tising. More and more organisations are choosing
the Internet as a channel for marketing as well as
information and communication.

In reports from the World Economic Forum we
see that countries with a well-developed IT sector
tend to have greater growth. Other factors are,
of course, contributing to growth, but countries
such as the US, South Korea and Sweden have en-
joyed a long period of growth above the OECD
average. One explanation is that they have a high
percentage of IT-based companies, but also high
IT use within the private and public sectors.

The development of the Internet has been fast
and its emergence has not been accompanied by
any real control measures. This has resulted in a
number of negative consequences. We are all fa-
miliar with the existence of such phenomena as
spam, child pornography, chat forums where peo-
ple pose as someone else, bullying and illegal trade
with medicine and drugs, as well as illegal file
sharing. These crimes and behaviours themselves
are not new, but the Internet has made it easy to
be anonymous and to act in a lawless realm. For
some, the Internet has become a separate virtual
world where national and international regula-



tion and laws do not apply in the same way as
in the physical world. Criminal and unethical be-
haviour on the Internet often goes unpunished,
which is also part of the reason for its success and
popularity. Doing nothing about these negative
consequences could erode confidence in the Inter-
net. Loss of confidence will result in users turn-
ing their back on the Internet and ceasing to use
services that involve economic transactions and
personal information. Lack of trust also means
more manual work, instead of the simplification
of administrative tasks that the Internet otherwise
can offer. Efforts to promote trust in and ethical
behaviour on the Internet are therefore an impor-
tant concern for everyone in society.

For various reasons, Sweden should be and is
capable of being involved in leading development
in this field. The project has identified a number
of areas that are crucial to development. Below
are the project’s proposed measures to ensure that
Sweden will be a prominent Internet nation in
2015:

New opportunities for
businesses and the public sector

By building further in areas where we are already
strong, Sweden can, by 2015, be a leader in mobile
Internet, be best at e-administration and green [T, and
also be regarded as a pioneer within digital media
distribution. This requires determined and targeted
initiatives and investment.

Raise the level of trust
in the Internet

This can be achieved by generally increasing aware-
ness of the importance of information security among
users, businesses and the public sector. Internet
infrastructure needs to be robust, i.e. providing
uninterrupted and high-quality service. Introducing a
general and accepted national e-identification system
is another measure that could increase the level of
trust in the Internet.

A common service market

Internet users must be able get the services they
need independent of access and carrier networks.
This is not the case today. Steps should therefore be

taken to make it possible to create common services
such as e-mail addresses that follow the user and not
the operator, communication services such as video
conferencing or TV and music services that are not
dependent on which operator a user is connected to.

Infrastructure for future
Internet services

The capacity requirement for an average user is 100
Mbps — both via fixed and mobile connection.To
meet this need we must have long-term and predict-
able regulation that does not present an obstacle for
investment in the area by operators and other players.
Nor should there be any inappropriate competi-
tion through tax financed expansion of broadband
networks. A system involving buying services in a
competitive environment should ensure that even
individuals and businesses in areas where market
players are not investing fully will also have access to
broadband.

A business-friendly climate

The prospects for starting, expanding and operat-

ing businesses must be as good or better than in the
countries with which we are competing. This involves
everything from exploiting innovation to seed financ-
ing and having a simple set of rules. The rules need to
support foreign citizens and people with the neces-
sary skills with the desire to work and live in Sweden,
enabling them to do so.

The distance between steps
on the digital ladder will be
reduced through increased

competence

In the past we have talked about a digital gap be-
tween those within the information society and those
on the outside. Now we see a digital ladder where
new steps keep appearing — for all users. There are
many different levels of digital competence, and the
different levels (steps on the ladder) are not static,
but are instead constantly changing as the technology
is developed. In order for Sweden to take the lead

as a prominent Internet nation in 2015, we need a
conscious effort to help and inspire people to climb
the digital ladder.This needs to be a joint effort of
the public sector; schools, labour market players and
citizens' organisations.



A flexible working life

In 2015 there will be a strong demand for a new
order in the labour market. Distance work could be
a success factor for Swedish industry and the public
sector. New forms of communication are supporting
regional development. Systems and applications that
facilitate more personal contact from a distance via
the Internet are necessary if Swedes are to climb the
digital ladder: In order to attract competence, reduce
the need for physical meetings, free up resources,
reduce personal stress levels and help to reduce envi-
ronmental impact, it is important to promote a more
flexible working life using the Internet as a tool. The
various parties in the labour market need to develop
a new order for a flexible future working life.

Introduce computer studies and
IT-based teaching in schools

We need to develop teaching methods for all subjects
that make better use of the opportunities offered

by IT and the Internet. Investment in this area should
include resources for pedagogical research, teacher
training in technology use and development of the
appropriate tools. In this context, Swedish innovation
companies could play an important role, both nation-
ally and internationally. We would also like to see a
new compulsory subject — computer studies — intro-
duced into the school curriculum. Computer studies
should cover technology, ethics and media scrutiny, all
of which are important skills to possess in order to
climb the digital ladder.

Research and innovation that
places Sweden at the top

In Sweden we have teams of world class researchers
as well as numerous researchers with the potential to
become world-class experts. Maintaining and expand-
ing this research front is essential if Sweden is to be a
successful Internet nation.We propose the establish-
ment of an “Internet of the Future” committee tasked,
among other things, with producing the basis for a re-
search budget. Internet foresight must help to ensure
that Swedish industry is competitive and stimulate the
creation of new enterprises.

International profiling

Swedish players need to continue to actively par-
ticipate in international organisations that focus on
Internet use and standardisation, particularly within
mobile Internet, e-administration, green IT and digital
media distribution. Swedish players must actively
participate in important, tone-setting conferences.
The fact that both Swedish and foreign companies
have a positive view of being established in Sweden
reinforces our position. In order to achieve coordina-
tion at the national level and to be in concordance at
the international level, we propose the creation of a
network. The main purpose of the network would be
to work with initiatives that are structured, long-term
and predictable.

With the initiatives and measures

in the above-mentioned areas, we
believe that Sweden can achieve its
goal of being a leading Internet nation
in 2015. To ensure that this happens,
we would like to establish a pro-
gramme — Ambient Sweden — to realise
the proposals generated by Internet
Foresight. The Ambient Sweden pro-
gramme will drive the development
and implementation of the proposals.
IVA is an appropriate organisation to
continue to promote these efforts and
initiatives, which should be carried out
in cooperation with a broad range of
other players. The programme should
be launched in the first half of 2008 as
this could generate additional detailed
materials to use during Sweden's chair-
manship of the EU in autumn 2009.
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|. Ambient Sweden

In the future there will be a greater demand for a
“personal Internet” where every individual has ac-
cess to the Internet in every situation, for all of the
individual’s needs and with the requisite quality
and security for universal trust in the system. To
achieve a personal Internet, online services should
be easy to access and use. The services should en-
courage greater Internet use and the spawning of
new services and business opportunities. Services
should be able to be accessed regardless of which
service delivery network is used. To make this
possible we need a common service market.
Sweden and the rest of the Nordic region have
a unique opportunity to lead this development in

the EU. Within a decade we will see development
equivalent to the development we have seen in te-
lephony — from fixed to mobile — over the past
30 years. Mobile broadband took off in earnest
in 2007

Today most Swedes have the basic require-
ments for fixed and/or wireless access technolo-
gies. According to PTS (Swedish Post and Tele-
com Agency), 9.1 million Swedes have access to
broadband. Only 2,700 people today lack the ba-
sic requirements for broadband in Sweden. In the
future it will be important to sustain this level of
access.

This requires the expansion of fibre access, at

4500
4000
I Mobile broadband (3G and
3500 Turbo 3G)
3000 Bl Internet via local area net-
work, often fibre (LAN)
2500
Internet via cable TV
2000
I Fixed connection via copper
1500 network (DSL)
1000 Dial-up modem via fixed
telephone line (PSTN)
500
Hl Other (e.g. satellite)
0

2000
2001
2002
2003
2004
2005

2006
2007
2008

Figure 1. Internet services: Number of active customers in Sweden between 2000 and 2008,
per form of access (in thousands). Source: PTS and IDC, 2007.
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Figure 2. Growth of mobile and fixed Internet in the world and forecast up to 2012 in
millions of subscriptions. Source: Ovum RHK & Internal Ericsson

least in densely populated areas and suburbs in
order to provide at least 100 Mbit/s. A mobile
technology with a greater bandwidth is needed to
reach similar speeds where there is no access to
fibre connections.

As shown in figures 1 and 2, Sweden is in a
strong position with the high level of Internet ac-
cess in the country today. Ambient Sweden is the
programme that will advance Sweden’s position

more rapidly internationally. In this report we
provide background and analysis on why Sweden
needs to be a prominent Internet nation by 20135,
and proposals for how to achieve this.

By implementing and actively following up the
measures proposed in Ambient Sweden it will be
possible to realise the vision of a “personal Inter-
net,” and Sweden will be a role model in the EU
for others to follow.



2. Background, purpose and goals

What kind of Internet do we want? This was the
title of a seminar arranged by IVA in autumn
2006. It generated a lot of interest and the dis-
cussions led to the conclusion that more work is
needed at the national level in this area. To see if
there were others who shared the sense of urgency
and the need to highlight, in the form of a project,
the crucial issues concerning the future of the In-
ternet, IVA contacted most of the leading organi-
sations within the field. The response was strong.

After securing commitment and financing
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Infrastructure Panel

Security and Legal Panel

from central players, the project was named In-
ternet Foresight and work began in spring 2007.
The starting point of Internet Foresight was the
in-depth preliminary study work carried out by
three panels. Based on the current situation and
the most recent research discoveries, the panels
identified various options and, where necessary,
proposed measures to make Sweden a successful
Internet nation in 2015. Their assignment also in-
volved proposing who would be responsible for
implementing the measures.
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The better Sweden is posi-
tioned within the three areas
compared to the rest of the
world, the more prominent it

will be.

See also
wwuw.iva.se/internetframsyn.

Leader in international

organisations for usage. organisations for
standardisation. in successful businesses.

Advanced usage — usage aspect

High usage in companies, High user benefits.

government agencies and High level of integration
among private individuals. in applications.

Access to broadband

Access to broadband Efficient and
everywhere via fibre, radio balanced market.
or copper networks.

The nation’s collective leadership

Leader in international Research and product

development resulting

Definition of a prominent Internet nation

What does “prominent Internet nation” really mean?
The diagram above shows three areas where Sweden
needs to be as good or better than comparable nations,
i.e.in Internet usage and access and the nation’s collec-
tive leadership in the field.

There are two aspects to usage: To be prominent in this
area, usage must be generally high in the private and
public sectors and among private individuals. The ben-
efits of Internet use must also be substantial, i.e. services
that add value in the form of facilitated communication,
increased service or greater efficiency. The user defines
what “high user benefits” means.

By access to the Internet we mean that the Internet
should be available everywhere with adequate capacity,
security and quality. Here again, the user determines
what is “adequate” and needs will vary from occasion to
occasion and place to place. Also, access to the Internet
should be delivered in an efficient market with no obsta-
cles preventing investment in new capacity.

The nation’s collective leadership means that Sweden
needs to be “the gold standard” in international organisa-
tions for the way the Internet is organised, governed and
developed — in terms of both user and technical issues
(standardisation in particular). Also, Sweden needs to

be engaged in world-class research and entrepreneurial
activity.



3. Why should Sweden be a
leading Internet nation?

Why is it important for Sweden to be a successful
Internet nation? In the same way as the industrial
revolution helped increase prosperity in the 20%
century, information technology and the Internet
are helping to improve competitiveness in the 21%
century. Sweden is a good Internet nation today,
but can be better — or more prominent. For every
indicator for the prospects for industrialisation in
the 1900s, there are similar indicators for posi-
tive development of the Internet in this century.
And we should add that the Nordic region is driv-

ing development of mobile telephony. Thus, the
prospects for being a prominent Internet nation in
20135 are better for Sweden than for other EU na-
tions if we act wisely and in time, taking the right
steps and making the right investments.

Constructive use of the Internet throughout a
society will naturally support economic, demo-
cratic and climate-improving development. The
Internet can be seen as a tool to get what we want,
not a technology that sets limitations on our ac-
tions.

The Internet contributes to a nation’s development in various ways:

Securing welfare through growth and increased
international competitiveness

A high employment rate in advanced Internet-based
products and services. Those employed help to increase
competitiveness and growth in the following ways:

* High technology attracts significant investment

* Helping to improve the efficiency of work proc-
esses

*  Well-educated employees are required

» Significant export income from products and serv-
ices

A sustainable society through the use of mod-
ern Internet technology

By using the Internet, travel can be reduced thereby
reducing the impact on the environment

* The number of people involved in distance working
one or two days a week will increase with an Inter-
net with higher capacity between the home and the
workplace.

*  The number of overseas business trips will decline
when video conferences become increasingly similar
to personal meetings.

* Technological developments are leading to less
energy consumption for Internet infrastructure.

Effective industries and societal functions

» Logistics are becoming more efficient and increasingly
important in international trade. Wal Mart, H&M and
IKEA are good examples of companies with more
efficient processes.

* In the health care sector people are requiring more
care for their money.The Internet can help improve
and simplify communication between the health care
system and the care provider and between players in
the care chain.

* Refined and intelligent machine-to-machine commu-
nication is becoming more efficient in industry.

A better quality of life through easily accessible

Internet services

* Routine tasks carried out between private individuals,
businesses and the authorities are being simplified
and rendered more efficient.

*  Greater freedom of choice through more exposure
to different alternatives.

* |mproved general communication between people
who, for various reasons, cannot meet in person.
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The Internet was commercialised in 1993,
and in 2015 we will see a society where the vast
majority of people are connected to it. Develop-
ment in the area has been rapid, which means the
Internet is a relatively new phenomenon that in
many respects, like a new building, has not “set-
tled down” yet. Many of the questions that Inter-
net Foresight addresses bear witness to this. Such
rapid development, both in terms of usage and
technology, begs the question: Which inventions,
products, processes will be launched over the next
ten years? Can we predict this? Factors such as
the need to reduce environmental impact, an age-
ing population, the desire for more effective and
flexible work situations and the Internet as a tool
for education, will all impact development. So far,
development within media and entertainment has
been explosive and it is likely that media and en-
tertainment will continue to drive the economic
development of the Internet for the next decade.



4. A vision of Sweden in 2015

A “personal Internet” opens up new opportuni-
ties for private individuals and the public and pri-
vate sectors. When the Internet becomes a natural
part of our lives we will have a society with access
to the information people require and desire in
every context where they may need it. Imagine if
Sweden led the way by overcoming obstacles and
showing the other EU nations that we have the
strength and courage to position our country as
an Internet pioneer in 2015.

IVA’s independent networks have carried out
foresight projects in the past. Technology Fore-
sight launched in 1999/2000 and Energy Foresight
in 2000 are examples of major projects. Foresight
means looking forward and attempting to predict
important trends. The premise of the projects is
to start with a scientific foundation and have a
broad and firm footing in industry, academia and
the public sector.

In IVA’s Internet Foresight project about 50
well-informed individuals worked intensively on
issues concerning the future of the Internet. These
were people who had built up the Internet in Swe-
den, experts from the business community and the
public sector as well as individuals with a strong
background in research on the future of the In-
ternet and Internet-based services. Three expert
panels worked with issues from three different
perspectives: the user perspective, infrastructure
requirements, and security and legal aspects. Each
of the panels presented its work in a separate re-
port that can be ordered or downloaded from
IVA’s website: www.iva.se/internetframsyn.

The prospects for Sweden strengthening its
position within the Internet are good. Accord-
ing to the latest statistics from the Swedish Post
and Telecom Agency (PTS), access to the Internet
in Sweden is among the highest in the world. In
2007 demand for mobile Internet grew signifi-
cantly. For children and youth, the “Web” is an

entirely natural part of their everyday lives. But
the older generations are also getting more from
all that the Internet has to offer.

Numerous players are investing to secure a
strong position in the market. On the commercial
side, we are seeing international corporations such
as Intel, Google and Ericsson advancing their po-
sitions through acquisitions. Fresh statistics from
the Institute for Advertising and Media Statistics
(IRM) show that Internet advertising grew by 230
per cent from 2005 to 2007 from SEK 1.7 to 4.1
million and is now almost as valuable as TV ad-
vertising. More and more people are choosing the
Internet as a channel for marketing, information
and communication.

A series of reports from World Economic
Forum show that countries with a well-developed
IT sector tend to have better growth. There are of
course other factors contributing to this growth,
but the US, South Korea and Sweden have en-
joyed growth above the OECD average for a long
time. One explanation is the high percentage of
IT-based enterprises, another is high IT usage by
businesses and government authorities.

The Internet has also helped improve trans-
parency. When news is made available to every-
one around the world within a matter of seconds,
at the same time there is no longer a newspaper
editor filtering it. Countries that have tough re-
strictions on the Internet such as China and Saudi
Arabia are finding they cannot avoid using the in-
formation available on the Web. In the future the
Internet will help spread democracy and promote
a more open and tolerant world.

Internet development has been rapid and has
grown with no real controls, which has had cer-
tain negative consequences. We are all familiar
with spam, child pornography, chat forums where
people pretend to be someone else, bullying, ille-
gal selling of medicines and drugs and illegal file

15
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sharing. These crimes and behaviours are not new,
but the Internet has made it easy to be anony-
mous and act in a lawless realm.

For some the Internet has become a separate
virtual world where national and international
rules and laws do not apply in the same way as
in the physical world. Criminal or unethical be-
haviour on the Internet often goes unpunished,
which is one explanation for its success and pop-
ularity. Doing nothing to address the negative as-
pects may threaten trust in the Internet. If trust is
gone, users will turn their backs on the Internet
and stop using services involving financial trans-
actions and personal information. Lack of trust
also means more manual work, instead of the In-
ternet simplifying administrative tasks. Working
to maintain trust and ethical behaviour on the In-
ternet is therefore an issue for all of society.

If Sweden does not invest now, we will not
have the “personal Internet” that will be vital in
shaping the nation’s development. We will have
an Internet where we cannot influence and con-
trol development. We will be led into the future
instead of being involved in impacting develop-
ment. There are examples where Swedish players
have used access to and familiarity with the Inter-
net in a manner worthy of imitation. In the public
sector, the Tax Agency is a role model, providing
Internet services to make things easier for indi-
viduals and businesses, for example by improving
the efficiency of tax filing. The Swedish Motor Ve-
hicle Inspection Company also has a simple and
popular service for Sweden’s car owners. Compa-
nies like IKEA and H&M have benefited by using
the Internet to improve logistics efficiency. Inter-
nationally, Wal Mart is a shining example.

Who is driving development? We have al-
ready mentioned that the Internet has developed
without any formal control, but it is actually the
US that dominates the Internet, mainly through
strong companies on the distribution side (e.g.
Cisco) and on the service side (e.g. Google,
Microsoft). However, we are now seeing a par-
adigm shift; instead of an Internet where large
American corporations are delivering content,
we are seeing the need for a “personal Internet”
that needs to be available where people are. Nor-
dic leadership in mobile communication may be
crucial to this development. Demand for mobile
broadband has increased sharply over the past
year and is likely to continue to increase, espe-
cially since the technological development of

terminals and services that are better suited to
mobile Internet is providing users with new solu-
tions.

A strong IT sector and effective IT services are
key if Sweden is to maintain a higher growth rate
than other comparable countries. Without aggres-
sive investment Sweden will not be as competi-
tive. Again, we are seeing that countries invest-
ing long-term in creating opportunities for I'T use
among their citizens, businesses and authorities
have a higher growth rate.

How will the Internet be used in the future?
Internet Foresight has highlighted some areas
where we are likely to see change.

By 20135 the teaching of core subjects in schools
will be improved. The Web and podcasts will sup-
plement traditional maths instruction in the cur-
riculum. Most teachers will regard the Internet as
a tool and many will recognise the obvious ben-
efits of IT support-based teaching. In language in-
struction there will be interactive exercises using
sound and images to better teach pronunciation
and listening comprehension. The relationship
between schools and parents will be improved as
well as among teachers at their own and other
schools. School children will be in contact with
their class and their teachers online. In 2015 class-
room teaching will be the foundation with an In-
ternet that is trusted as a complement and instru-
ment to improve education. Some students that
have had difficulties with traditional classroom
teaching will be helped by Internet-based instruc-
tion.

In 2015 Sweden will be a pioneer in digital
media distribution. Sweden’s reputation as a ha-
ven for illegal file sharing will be history. Users
will have access to the entire global supply of
music, films and books and there will be an es-
tablished and accepted system for compensating
those holding the rights to their work. Web 3.0
and Mobile 2.0 will give many artists and authors
the opportunity to present their creations to the
world.

In 2015 investment in advancing Sweden’s po-
sition in mobile communication will have paid
off. Popular services will work just as well via a
mobile terminal as via a fibre connection at home.
More and more services will be offered in a com-
mon service market, independent of Internet op-
erator. A system for payment for services will have
been in place for a long time. In 20135 there will be
many popular mobile services based on position-



ing that encourages young people and adults to
engage in physical activity. Much of the content in
these services will be locally produced.

In 2015 healthcare will have been revolution-
ised using the Internet as a tool. Here too, more
resources will go to patients and less to admin-
istration. There will be a “walk through” system
providing a thorough physical exam in 15 min-
utes. This physical exam in combination with a
web-based health portal will help to keep people
fit by providing advice on diet and exercise. Some
insurance companies will provide discounts for
people who undergo regular “walk through” ex-
ams.

In 2015 there will be a lively discussion on
personal integrity. More and more personal data
will be available online, and the combination of
this data with prevailing phenomena will make
many people uncomfortable. Many people will,
however, understand how data provided online is
handled. A personal negotiator — a kind of virtual
integrity ombudsman — will be a much appreci-
ated service. The personal negotiator will help
classify and keep track of a user’s online contacts.
Everything will be possible, from being complete-
ly anonymous in certain circumstances to full
transparency in others.

In 20135 there will be strong Internet security. A
system of electronic identification will have been
introduced within the EU. e-ID will be used in fi-
nancial transactions, as well as, where appropri-
ate, to reveal a person’s identity in social contexts.
To protect individuals from online crime there
will be a minimum security requirement with re-

Governing the Internet

Since 1998 ICANN (Internet Corporation for Assigned
Names and Numbers) has been responsible for all
names and numbers on the Internet.

Responsibility for domains has, however; been
decentralised and in Sweden the Internet Infrastructure
Foundation (ll-stiftelsen) is responsible for allocating
domain names.

IP addresses are allocated by Internet operators
who in turn receive them from a regional Internet
registry (RIR) associated with IANA (Internet Assigned
Numbers Authority). IANA handles the operational

spect to firewalls and virus protection, as well as
standards for how users behave online. The Swed-
ish Data Inspection Board will have a stronger en-
forcement role and will ensure that users, i.e. in-
dividuals, companies and government authorities,
maintain the required security levels.

In 2015 Sweden will be experiencing strong
growth. A contributing factor will be that more
and more SMEs will be using IT to improve their
competitiveness. New, successful ventures and
established businesses will be better at using the
Internet for both internal and external commu-
nication.

In 2015 the Internet will have helped reduce
travel. There will be an efficient model and agree-
ments between parties in the job market regulat-
ing distance work. More and more meetings will
take place online in the form of audio or video
conferences that feel like real meetings. Commut-
ing to and from the office will be reduced and
many air-polluting plane trips will have been re-
placed by high quality video conferences.

The Ambient Sweden programme will make
the “personal Internet” — which by 2015 will be a
natural part of people’s everyday lives — a reality,
and this will happen in a way that utilises Swe-
den’s strengths and opportunities to make Swe-
den more competitive. Through Ambient Sweden
negative phenomena such as spam, phishing and
other undesirable behaviour will be dealt with ef-
fectively. In particular, Ambient Sweden will make
Sweden a role model within the EU. This is where
we want to be in 2015 and why the programme
needs to get underway immediately.

side of address allocation through agreements with the
governing body, ICANN.

The Internet Society (ISOC) is a member organisa-
tion consisting of both companies and private individuals.
ISOC is behind IETF (Internet Engineering Task Force)
which develops standards for the Internet, as does IRTF
(Internet Research Task Force) which conducts research
in technology and new functionality.

The Internet cannot function without the physical
infrastructure that is financed, built, operated, supervised
and maintained by the network operators.
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5. All eyes on the horizon

and 2015

How will the Internet be used in 2015? We can-
not know for sure? However, certain trends are
so powerful that we can point to areas that must
be dealt with sensibly in order to have a say in
the development of Internet. In this section we
will address areas where Internet Foresight sees a
strong need for Sweden to have a unified national
approach and implement powerful measures.

Trust and integrity

Both now and in the future it is important for
people to be mature Internet users. This is true re-
gardless of how the technology develops and what
the existing security mechanisms are in the form,
for example, of legislation, identification options
and software etc. that help users make the right
choices, protect their identity, safeguard their in-
tegrity, or simply avoid certain phenomena and
content. Mature Internet users are responsible for
their own actions, have a media-critical approach
and respect for their own integrity and that of
others. Integrity protection is based on trust in the
technology as well as the content and communi-
cation on the Web. Trust can be good and bad. It
is possible for users to place too much trust in the
technology, its protective mechanisms and other
people they meet on the Web. On the other hand,
users may have too little confidence in who and
what they encounter, which creates unnecessary
limitations to Internet use.

Regardless of whether someone is using the In-
ternet as a consumer or a producer, it is important
to pay attention to both personal and legal/com-
mercial integrity. A consumer’s need for and access
to protection may be very significantly different
from that of a producer. There is often a mutual
need for and interest in integrity protection and
technical security when sending important docu-
ments or executing financial transactions. Often

people are not aware of this when communicat-
ing in social, digital meeting places such as Face-
book or when surfing Google. What happens to
my information and my images? How is personal
information spread, altered, distorted or perhaps
abused? Who owns my information and my im-
ages? How do I know the people 'm communi-
cating with are who they say they are? What is
needed here is a high level of awareness among
both old and young generations. Irrespective of
access to technical solutions for people to protect
themselves, their identity and the information they
want to share via the Web, they need to be aware
and be media critical. This places a big responsi-
bility on current and future Internet users.

Strengthen integrity for data made
available online
The Internet is increasingly used as a source of
information. Consequently, we are becoming in-
creasingly dependent on being able to trust the
information we find there to be “authentic.” This
means, for example, being sure that the informa-
tion actually comes from the source given and
that it was created at the time stated. Often we
want to and should be able to trust the party con-
firming the data is “authentic” even if the party
sending or publishing the data has a reason to be
anonymous, we still want to be able to trust the
content. A suitable comparison is when someone
pays for something in a shop, we trust their money
even though we don’t know the person paying.
We need a simple method for “branding” data,
even from ordinary users, to be sure the data actu-
ally comes from the right source and has not been
tampered with along the way. Data in this context
might be everything from e-mail, chat and blog
entries to the publication of data on websites, the
transfer of files or other formats that may emerge
in future. Today many experienced users and or-
ganisations have access to methods to confirm
their identity and that the data they are sending
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has not been changed without this being noticed.
It is not always easy for ordinary Internet users
to understand these methods and to what extent
they can be trusted. The majority of people accept
the methods used by banks and government au-
thorities, but many find it difficult to know what
to do when a “normal” website suddenly says it
has a “certificate.” In those situations we are often
forced to trust something vague in order to use
the service.

More and more ordinary users are becoming
producers of data that is openly published or sent
to other users. It is not just data from government
authorities, companies and other organisations we
want to be able to trust. Today we usually place
our faith in the fact that we are communicating
with a central system, e.g. a website we log on to,
and we expect it to give us some form of guaran-
tee when we use it to communicate with others. In
the future we will increasingly communicate di-
rectly peer to peer (p2p) and we will want to feel
secure in the forum where we will interact.

The foundation for building this trust is hav-
ing a generally accepted e-identity supported by
an ID document issued by a body we can trust.
We should be able to use this e-identity in all con-
texts and in all equipment that users may need
now and in the future. This is especially impor-
tant in mobile applications, although this may be
technically challenging. Today there are different
identification methods: A great number of issuers
can also verify everything from whether a send-
er’s e-mail address is correct to whether the right
person has signed a document. But to what extent
can we trust these issuers? If it goes as far as a dis-
pute in court, what is the evidential value of such
a document?

The Internet has given individuals and small
companies the opportunity and freedom to access
information and to communicate in a way that
used to be reserved for government authorities
and large organisations. Private individuals are
now executing their own financial transactions
(banking, stock trading, commercial etc.), which
was not possible in the past.

A roadmap for development of e-identities
has been produced by Verva at the request of the
Swedish Government (Verva 2007). The roadmap
contains activities that need to be implemented to
spread the use of e-identities. The focus is on the
public sector, but should be developed to cover
society as a whole.

With a general e-identity that has evidential value

in disputes, private individuals will be able to access

services e.g. to:

+  Certify that they created the data

+  Certify that they created or transferred the data
at a certain time

+  Verify that they themselves or their data have
certain characteristics

Such services give individual citizens a better chance
of asserting their rights in disputes with “stronger
parties” such as government authorities or other
large organisations.

When users communicate with other people on-
line there are situations when they only want to
communicate with people who identify themsel-
ves. In some contexts I only want to receive in-
formation from people I already know. In other
situations I, as a user, may want to be anonymous.
Identification solutions should meet the user’s
control needs — ranging from being fully identi-
fied to anonymous. The services offered also need
to set balanced standards for how well identified I
need to be as a user in order to use the service.

Available routines for increased informa-
tion security

Information security at the appropriate level pre-
vents the corruption of information and threats
to personal integrity. SUSEC (Swedish University
Information SECurity Group) has produced an
example of how information security work can
be organised. It is mainly intended for IT units
at universities, but also applies to other organisa-
tions. The IT security handbook was updated in
2007 and is available at http://itsakhandbok.irt.
kth.se/susec/.

Working life in the future

Working life in 2015 will be characterised by great
flexibility and constant learning. People will work
in different ways depending on whether they are
teenagers, young people with or without children,
singles, parents with teenagers or who are empty
nesters.



What will the new working life require?

A flexible working life for all age groups will be a
generally accepted concept in 2015. Virtual teams,
i.e. groups working on joint projects but at diffe-
rent locations around the world, will need new
tools to support a new kind of management. A
work day in 2015 will be characterised by many
people being able to move, relatively unimpeded,
between physical, virtual and video media-enab-
led spaces. This will mean new requirements for
the working environment, design of support sys-
tems and job market rules.

Two new concepts will be key factors for
working life in 20135: time shift and location shift,
i.e. working independent of time and place.

A modernisation of the work culture using
new technology and new standards will mean that
people to a greater extent will work independent
of work hours and work places. The work culture
focus will be shifted from hours worked and pres-
ence at a workplace to an individual’s productiv-
ity and collaboration capacity.

The intention is not to force people into dis-
tance work as we know it today, but instead to
develop new methods and techniques that allow
for better and more personal communication in-
dependent of time and space, and thereby increase
productivity and reduce stress and environmental
impact.

For the concepts of time shift and location
shift to work optimally, we need a new work cul-
ture involving cooperation between the various
parties in the labour market. It is time for “Taylor
2.0”! A century ago we had “Taylor 1.0” which
improved work efficiency through routines and
reduced individual freedom. In 2015 individuals
who are constantly evolving and employers who
value initiative and communication skills will be
in demand. By demonstrating the flexibility and
improved quality of life afforded by these new
working methods, the necessary updating of em-
ployment conditions, contracts and laws will be
perceived as both reasonable and desirable.

What do we have to gain in the future? Dis-
tance work will feel much more rewarding and
will be a success factor for Swedish industry and
the public sector. Web-based and video media com-
munication can affect how metropolitan areas are
developed and may also strengthen regional de-
velopment in sparsely populated and rural areas,
e.g. by making it easier for people in these areas to
find skilled work. New forms of communication

are expanding regional job markets and people
are able to live further from their workplace.

What will we lose by not acting? We will expe-
rience growing problems with technology stress, a
drop in population in areas outside regional cen-
tres and deteriorating service for citizens.

The public sector should be a catalyst for
this development by allowing services to be de-
veloped and implemented in a dialogue with the
various parties in the labour market, working life
researchers, organisation consultants and archi-
tects. One important issue is cooperation between
government agencies (e.g. Swedish Post and Tel-
ecom Agency, National Board of Housing, Build-
ing and Planning and the National Rail Admin-
istration), since community planning issues have
gone beyond physical conditions to include dig-
ital ones. This revolutionary effort opens the door
for Sweden to stand out as a leader in developing
a modern working life and influencing the EU to
embark on joint projects in areas such as stand-
ardisation and open source development.

The digital ladder

In the media and the political debate we often
hear the term digital gap used to describe the dif-
ferences between those with access to and know-
ledge of digital technology and those without it.
In certain contexts the gap is believed to be as sig-
nificant and crucial as other gaps in society, such
as class, or that is corresponds to the gap between
educated and uneducated people in the last cen-
tury. This is because those with access to digital
technology are also the ones who can make the
system work for them; they are well-educated
and are empowered by access to information and
services. The gap is described both as a problem
within Sweden as well as a difference between in-
dustrial and developing nations.

But the world is not usually black and white.
There is an entire grey scale in the differences in
access to digital technology, from no access to the
Internet at all to taking advantage of the most
complex opportunities the Internet has to offer.
The risk in describing the problem as a gap is
that we are directing the political powers towards
an imaginary problem that can easily become a
simplified binary problem around the question:
“How can we bridge the gap?” If we instead try
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to describe the problem in a more nuanced way, a
different fix-it package will emerge.

We feel it is appropriate to use a different
metaphor for the problem, i.e. the digital ladder.
A multidimensional approach to the problem is
warranted because the differences are not just re-
lated to education or financial resources. We need
to understand that the rungs on the digital lad-
der relate to fundamental differences in society. It
cannot merely be seen as an education issue. The
differences i.e. spaces between the rungs are sig-
nificantly smaller in Sweden than in many other
countries, but the problem still remains, and we
need to understand the differences if we are to
create the conditions for all of Sweden to be a
prominent Internet nation in 2015.

The dimensions of the ladder
Access to and use of digital technology depends
on age, skills, financial circumstances, geographi-

In Ambient Sweden the Internet is available in all
contexts and for all of the functions that users desire.
For users, the Internet is a natural aspect of their working
life and leisure time, often without them being directly
aware of its presence and functions.

Users are almost always connected and create their own
content (blogs, images, video, etc.). They use mobile Internet,
watch IP-TV or play games online.

People are active in social communities and they
consume music, radio, video clips, newsletters online.

People use instant messaging and telephone services
such as Skype.

People use advanced Internet services such as online
banking and e-trading services.

People use simple Internet services, such as e-mail
and registering for events.

People visit websites for information, e.g. community
information or train times.

1

cal location and cultural background. We define
the rungs on the ladder according to the situation
that people are in.

Here are some examples: Members of the old-
er generation, retirees, are not usually involved
in further education nor do they have any reason
to learn about new technology. It is a myth that
older people are hostile towards technology. But
what you don’t have, you don’t miss. The reasons
for embracing new technology may be unclear.
What can you actually gain from embracing new
technology? A consequence of this may be that
the older generation does not have access to the
cheaper alternatives that digital technology offers.
For example, online banking is less expensive and
train tickets are cheaper purchased online than
over the phone.

People without access to computers or the
Internet have to go to a library or Internet café.
They can never decide what to install on their



own computers. Certain groups are excluded
from the services that government authorities
are only offering electronically, such as the mu-
nicipal child day care queue, or services that are
only offered in certain languages. In general they
are shut out from many opportunities to exercise
their democratic rights if they cannot (for lan-
guage reasons) take part in various forums on
the Internet.

If Sweden is to take the lead as a prominent
Internet nation in 2015 we need a conscious and
joint effort to inspire all citizens to climb the dig-
ital ladder. This needs to be done as a collabo-
ration between the public sector, schools, labour
market players and citizens organisations.

The Internet and the good life

The Internet undeniably brings new opportunities
for many people, at home, at school and at work.
In particular, it facilitates long-distance communi-
cation, which has positive effects both for human
contact and the environment.

The Internet also allows ordinary people to
become content producers, to make their voices
heard in different forums and debate on their own
terms.

The new Web

More and more services on the Internet are being
embedded in Web formats or displayed in a brow-
set, e.g. streaming audio and video, interactive ga-
mes and learning tools. Mobile Web services are
also rapidly advancing. A possible future scenario
is that everything offered online will be packaged
for access via tools with Web functionality, in our
PCs, mobile phones, built into cars etc. Platform
independent services will thus be easier to deve-
lop, which encourages innovation. But there are
also signs to the contrary: digital gadgets with
specific functionality, where the Internet’s infor-
mation resources and services are used by more
and more programs and digital gadgets without
us even noticing it — the Internet as invisible in-
frastructure.

We are already seeing signs that the traditional
PC metaphor with programs that we install our-

selves is disappearing. Instead, the programs are
on the Web accessed by a browser. An obvious
example is word processing, spread sheets, e-mail,
etc. which can be run in a browser instead of be-
ing installed on a computer.

Another effect of resources being on the Web
is that users can access more computer capacity
than their PC can provide. There is an interest-
ing strategy here with mobile access to the Inter-
net where network-based processing compensates
for the mobile unit’s shortcomings in terms of
processing, data storage etc. We will soon see the
Web not only as providing information and serv-
ices, but as a full resource system ensuring we get
access to what we need.

In recent years we have seen an interesting
change in how the Web is perceived. During the
Web’s first fifteen years it was a framework for
delivering information. “Content is King” was the
motto — to be successful you need the best and
most well-constructed information on your web-
site.

In the first few years of this century new types
of websites emerged, filled with content created
by the users themselves. Early precursors were
blogs where blog owners constantly added actual
material which was then selected and presented
with a personalised tone.

The Web’s search engines still fill an extremely
important function. Interesting complements have
emerged, e.g. in the form of websites where users
can highlight things they think others should be
made aware of.

The driving forces for the Web’s development
have shifted from industrial players to the rank
and file. It is not careful analysis and engineering
developments that are driving the creation of new
services. Instead the needs of individuals have
been the seeds for new functionality. The service
for “tagging” Web content originated from small
tools to organise personal Web bookmarks or
photo collections.

The flow of information on the Internet is huge
and it has become difficult to follow up what may
be interesting news in cyberspace. News channels
— based on RSS technology — provide newsbill-like
information about various types of news.

Social networking websites have been very
successful. By linking up with certain people
within a social website, people are building social
networks in which they can interact and integrate
with other users.
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The conclusion of all this is that we are see-
ing how the user’s Web and the user’s Internet are
increasingly being shaped by the users themselves
with dynamic content and new forms of interac-
tion. The development has only just begun and by
highlighting some ways in which the Web has de-
veloped in recent years, we can understand what
will be important in the future.

Green IT

Climate change and the need to reduce fossil fuel
use are more or less established truths today. The
debate is about the options we have to solve the
problems. Which options and means do we have
to improve the situation? High up on the agenda
in both the public and private sectors today is how
to improve energy efficiency and reduce travel.

IT in this context is not only an enabling
technology for better, faster and more structured
communication, production and action. IT is also
enabling technology for dematerialisation in so-
ciety, visualising and improving the efficiency of
processes and transportation or perhaps even re-
placing them entirely. We can conduct our daily
business, shopping and perhaps taking care of our
health without necessarily moving. We can use in-
novative IT to ensure safety, security, predictabil-
ity and planning within the framework of a sus-
tainable society. The examples are both numerous
and exciting.

We cannot ignore the fact that IT is to an extent
a drain on society’s resources. Statistics from the
Swedish Energy Agency show that the use of PCs,
copiers, computer rooms, servers etc. accounts for
around 25 per cent of all energy consumption in
our office environments. The statistics are similar
in other countries.

By building visual environments we can moni-
tor the environment and avoid flooding, control
transportation and make it more efficient and plan
construction to make the sustainable society a re-
ality in the near future. We not only save energy
and reduce carbon emissions, we also save mon-
ey and increase security in various ways through
mobile services, positioning and geographic IT.
This is a development that we have so far only
glimpsed at. The potential is almost endless. Tra-
ditionally, we have been a prominent nation in IT
and telecoms. Now we have geographical IT (an

industry growing by 30 per cent a year) bringing
new, innovative and cost-effective solutions for
society, e.g. smarter transport and logistics solu-
tions.

Digital media distribution

File sharing is controversial, but strictly from a
user perspective, the possibility of sharing digital
information is desirable for many. Most would
certainly do it legally if there were sensible, reaso-
nably priced business models.

Today’s dominant solutions for digital music
purchasing are not that effective because it is easy
for a person to pass on a song he has purchased to
a friend. We need solutions that make it possible
to give music away, play a song a few times before
paying for it etc.

Today’s proposed solutions for the file shar-
ing problem are about locking in the users and
taking legal action against illegal file sharing. A
holistic approach to digital media distribution is
needed with solutions that do not lock in users
and thereby tempt them to seek out illegal alter-
natives again.

Work on finding such solutions should include
an interdisciplinary study of user behaviour, cre-
ating innovative business and payment models
and investing resources in companies that create
good solutions.

Games and entertainment

For many the Internet is mainly a source of ex-
periences. We play games online, communicate
with friends, play through social networks and
services, watch TV and films, listen to music and
take virtual trips. There are thousands of websites
describing destinations, hotels and sights to see.
But we not only consume what others provide, we
also produce content and share it with others.

What we need from our politicians is a strong
vision of what changes to society we are going to
accomplish by not only looking at social struc-
ture as infrastructure for trains and good building
standards, but also the side of life we call “the
good life.”

Media consumption behaviour among today’s
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youth is an indicator for the importance of the In-
ternet. The young generation today is the first one
since TV was invented to watch less TV that their
parents. Instead they pick and choose from an on-
line offering: they listen to the news at the same
time as they play and chat with their friends.

Pervasive games, i.e. games played in urban
contexts, integrated into everyday life, will grow
into a new genre in the gaming world. These
games may involve going to a certain place to find
a treasure, or getting props like magic wands that
send secret messages wirelessly and that add a di-
mension to the game.

Gaming consoles and mobile phones will have
physical interfaces that will add another dimen-
sion to the experience — a physical one. This in
turn means that we will not be fettered to our
desk when we take virtual trips, play games or
communicate on a social and emotional level with
others. We will be able to express ourselves physi-
cally.

But the future is not only rosy. Pervasive tech-
nology will make us easy targets for those who
want to make money by making us dependent on
kicks and quick adventures. Parents and schools
have a big responsibility to educate young people
to be critical of media and sources.

Mobile 2.0

In 2007 we have seen how the Internet in mobile
devices has reached not only early adopters but
broad user groups as well. It has become easier to
go online from mobile phones, more people have
3G subscriptions, many use electronic calendars
and e-mail from their phones. Today a mobile de-
vice is an attractive platform that can be used by
anyone who wants to create multimedia. We can
take pictures, send video, write text and compose
multimedia messages (MMS).

Mobile technology gives us access to entirely
new ways of expressing ourselves.

Mobile phones “know” where they are — both
geographically and by identifying which other
units (mobile phones and other wireless commu-
nication units) are close by. The combination of
multimedia functions in mobile phones and ac-
cess to local context information means we can
create tools to support local communities and ex-
change photos, share music, blog together or cre-

ate video on the spot at a sporting event.

But to do all this we need to think beyond how
we see the Internet today. We need to think in
terms of services that have both local and global
context. We need to see all of the services we have
on our computers and phones, e.g. a calendar, as
things that accompany us through different net-
works and with access to different platforms (mo-
bile phone, computer, someone else’s computer).
We also need to solve the interaction problem for
mobile phones (so-called baby interfaces — small
screens, small buttons).

An interesting development that we believe
will be a success by 2015 is experiences that are
delivered in platforms other than computers, e.g.
through mobile phones, gaming consoles or inte-
grated — ambient — with the world. Just as for the
internet, the strong drivers are from the entertain-
ment side of life — games and social communica-
tion. Just as Web 2.0 has made it possible for users
to create content and functionality, a Mobile 2.0
will emerge where position and other local data
are used as part of the services. To take a simple
example: photos we take can be tagged with the
location where they were taken and which other
mobile devices were there. The photos can then
be left at the location so that others can see them
when they pass by. People who were at the loca-
tion can also look for photos of themselves online
by searching for photos taken at locations where
their mobile phone was present.

Infrastructure for future
Internet services

Infrastructure is not only cables and fibre. The
word infrastructure makes us think about sys-
tems of physical equipment or structures that are
necessary for a society to function, such as roads,
power grids, water and draining and networks
transporting data. In this report we use the broad
definition of the Internet: IP-based services and
networks, both fixed and mobile. Access to the In-
ternet with a certain quality and connection speed
has in everyday terms been labelled broadband.

Internet access is ‘“‘everywhere” — but at
different speeds

The Swedish Post and Telecom Agency (PTS) has
set goals aimed at having broadband infrastruc-



ture in place for all Swedish households, busi-
nesses and the public sector by 2010. The goal is
broadband which at the access level can at least
be upgraded to downstream transfer speeds of 2
Mbit/s. Fixed access with higher speeds are avai-
lable everywhere today in cities, densely popula-
ted areas and in newly constructed buildings. In
sparsely populated areas and some older subur-
ban areas there is sporadic coverage with speeds
over 10 Mbit/s. Here and there in these areas
we find wireless, close-range access with similar
speeds as fixed assess. Data speeds for mobile ac-
cess essentially depend on population density and
vary between more than 10 Mbit/s in population
centres to 0.2 Mbit/s (NMT) in sparely populated
areas.

Access to the Internet these days is often pro-
vided by wireless terminals. Both local hotspots
and telephony networks are contributing to this
development. Usage is already on the increase,
for example, over 430,000 mobile broadband 3G
cards for laptops were sold in Sweden in 2007 - a
380 per cent increase from 2006.

Infrastructure market situation

There is little competition and the rules are un-
clear in the infrastructure market for fixed access,
which results in less willingness to invest. A di-
scussion is under way on the best way to create
long-term infrastructure competition. Is functio-
nal separation the right model for all access net-
works? If the same standards are introduced for
all access media (fibre, cable etc.), will this impede
investment?

Broadband subsidies have been aimed at ex-
pansion in sparsely populated areas and contracts
for this expansion have gone to various players.
Telia, Terra.com and the city network operators
were the main recipients of this broadband sub-
sidy. The idea was to expand broadband where
the market has not been able to meet the demand,
and thereby even out broadband penetration be-
tween sparse areas with high connection costs and
population centres with low connection costs.

The emergence of city networks has proba-
bly been a good thing for Internet development
in Sweden. Unfortunately, there are cases where
competition problems have arisen due to lack of
transparency in networks built with broadband
subsidies (PTS 2007a), whether they are private
or municipal networks. Today we have a large,
heterogeneous infrastructure owned by many

small and large network owners. Variations can
be found both within and between networks. A
heterogeneous infrastructure may make it hard to
deliver quality services to many users, but it may
help to develop a local market. The problem is
networks where there is competition at only one
or a few levels in the value chain and where cus-
tomers are locked into long contracts to access
broadband infrastructure. To increase the use and
value of the Internet to the desired extent, more
diversity of services is what should be the general
goal.

We can distinguish two types of business mod-
els: The open Internet based on “best effort,”
where people mainly pay for access. Alongside
this is the closed operator-controlled network that
aims to provide a high quality of service (QoS) to
handle more demanding services such as IP-TV.
Closed networks and domains make it more dif-
ficult for the service market to flourish. One prob-
lem is how to achieve peering — i.e. coordinated
traffic between operators — of infrastructure with
QoS. Today there is little interest in this and no
standard contracts or business models exist that
could drive development.

Viewing the current infrastructure from a serv-
ice perspective, we see there is no service-inde-
pendent platform for future online services. Right
now, simple IP based services can be provided
online, for example, text-based services such as
web applications or simple video services without
guaranteed quality (Youtube). But VoIP (Voice-
over-IP) and similar services do not work with
guaranteed quality and functionality between us-
ers with different service providers and network
operators. Click-to-call (automatic online calls)
and co-surfing (e.g. for fast and direct online sup-
port for problems with website functionality)
should be very useful for many government au-
thorities to offer citizens who would receive inter-
active help filling out forms or discussing options
(child day care placement, education, job offers)
online. If the Internet is to be considered a funda-
mental service infrastructure, full interoperability
is needed for the services.

Competition with significantly higher bit
speeds is needed in the networks

Since the beginning of this century, when Sweden
started investing in broadband, access to IT has
become increasingly important for businesses,
the public sector and individuals. According to
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the PTS proposal in the 2007 broadband strate-
gy, in order to ensure transparency in expanding
networks based on different links in the value
chain, PTS should, in consultation with the Swe-
dish Competition Authority, the market’s players
and other affected government authorities, work
to set reasonable and non-discriminatory terms.
We see this proposal as a minimum and believe
that competition is needed all the way out into
the networks with significantly higher bit speeds
if we are to ensure that as many people in Sweden
as possible have competitive and attractive broad-
band services.

Efforts to make the Internet more robust
are important
Both the physical and the logical infrastructure
are constantly facing new threats. A function that
is developed and implemented at a fast pace in
the NTSG (Nationella TeleSamverkansgruppen
— a forum to support the national infrastructure
for electronic communications) under the project
management of PTS is a system for shared situa-
tion perception when there are disruptions and
interruptions in telecommunication and Internet
traffic. The system could be under great strain, for
example, in the event of a major power outage
caused by a storm. To be able to convey reliable
and current information on the situation to the
affected parties and users, the system would be
able to report on the status of the Internet and
telephony area by area for the whole of Sweden.
It is vital for network owners to implement
coordinated preventative measures. Today this is
done within NTSG which is under PTS and which
acts as a neutral forum for these types of meas-
ures. Traffic exchange between operators is an ex-
ample of an area to look at in this context. One
important aspect is stopping security problems in
used protocol to raise confidence in the routing
information that is spread from operator to op-
erator over the entire Internet.

A new market takes shape

Internet use self-evident

If Sweden is to be an Internet nation to be recko-
ned with in 2015 the Swedish people, and the pu-
blic and private sectors should be able to regard
the Internet as something that is self-evident. The

knowledge-based economy will continue to deve-
lop, and demand for infrastructure for commu-
nication will continue to increase. For example,
government services need to be more robust and
accessible than they are today. Users need both
the technology and skills to access and use these
services. Government authorities and citizens are
expected to be able to use the Internet for servi-
ces and information in multiple contexts, which
requires an expansion of what is now included in
the concept of the “24 hour authority.”

Robust infrastructure with good coverage
leads to a sustainable society

Robust infrastructure with good coverage of
both fixed and mobile broadband is of utmost
importance to achieve a sustainable society — es-
pecially from an environmental perspective. Ro-
bust infrastructure reduces the need for physical
transportation, optimises logistics for physical
transportation, makes companies and governme-
nt authorities throughout the country more effi-
cient and facilitates contacts between citizens, the
authorities and businesses. Travel can increasingly
be replaced by telecom and Internet services. In-
creased distance work and distance learning may
help reduce energy consumption. But if these
things are to become more widespread, we need
both cooperation and competition between the
various players in the market.

Our dependence on the Internet is in-
creasing

Society’s dependence on effective Internet in-
frastructure will be even greater in 2015. The
Internet will, for many organisations and compa-
nies, have become a crucial resource, and disrup-
tions could therefore have dire consequences. The
Internet will also be an increasingly important
source of information in the case of a crisis or
catastrophic event. For individuals too, technolo-
gical development has led to new services that are
perceived as increasingly indispensable. Govern-
ment agencies’ Internet-based services that are
available 24/7, like other social and commercial
services, will require high accessibility. The Inter-
net will have become an increasingly important
channel for information, social services, social in-
tercourse and increased efficiency. For Sweden’s
ageing population the Internet will be used in new
ways and in application areas such as care and
lifestyle adjusted services for new user groups. As
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the Internet becomes more mobile, our dependen-
ce on it will increase further. A concrete example
is mobile sensors in “near-body networks” that set
off alarms in realtime if a person becomes ill. All
this indicates that the need for and requirements
of the infrastructure will be greater in 20135, parti-
cularly in the case of wireless applications.

Internet citizens - in a realm without
physical borders

We are still not used to a place where we are not
sure who is setting the rules and monitoring com-
pliance — even if this place is virtual. It is also hard
to regulate something with an international con-
nection. Unclear jurisdictions, both from a crimi-
nal perspective and in terms of a forum for con-
flict resolution, make it more difficult to present
evidence or prove a claim. Globalisation is conti-
nuing while international harmonisation of laws
is still a problem. The laws are difficult to adapt
to the constant and rapid technical development.
International cooperation will increase. Sweden
will need to adapt to foreign conventions, and
will need to influence international issues when
directives are reviewed. The problems that can-
not be solved through legislation will require in-
creased self-regulation from the market’s players.
Information to users, for example, on operational
security, quality and integrity protection, as well
as increasing demand for availability and reliable
information from government agencies will there-
fore be increasingly important.

Exorbitant costs for high quality access
‘“everywhere”

Is “the same for everyone” a reasonable expecta-
tion? This is a question we often hear in economic
and political debate. Regarding infrastructure, this
question should be seen in the light of investment
in relation to population density. Perhaps not eve-
ryone needs to watch TV on the Internet. The cost
of having high-quality access “everywhere” is ex-
orbitant. And what is even more troubling is that
in order to have “the same for everyone,” we have
to define a minimum level, which limits develop-
ment of new services that require more than this
minimal level. Future access will continue to vary
in quality, but future applications will be able to
handle this better than today.

Effective use of the spectrum critical for
access to inexpensive wireless access
Offering flexible wireless access with high data
speeds requires access to significantly more radio
spectrum than is available today. Greater availa-
ble broadband enables both cheaper and more
energy efficient technical solutions for access. It
is mainly in population centres where the rapid
growth of mobile Internet access will soon lead
to capacity problems (more spectrum is, however,
no solution for the problem in sparsely populated
areas). A change is already on the way in the form
of new frequency ranges where the 3G successor,
LTE (Long Term Evolution) can be used. But we
need much more spectrum and new technology to
drastically reduce costs and energy consumption
for wireless high speed access (>10 Mbit/s). Spec-
trum use is low today, even in densely populated
industrial nations. New technology with radio
equipment that is flexible over large frequency
areas will lead to more dynamic use of spectrum.
Effective market mechanisms will be an incen-
tive for spectrum licencees to share resources on
a commercial basis that they do not need at the
moment. The potential of such methods is great
since more than half (in Sweden even more) of
spectrum is fallow and waiting for sporadic, fu-
ture use.

The technical problems (capacity pro-

blems) will be more storage-oriented

There are indications of a paradigm shift in the
capacity problem from a connection paradigm to
a storage paradigm. The new storage paradigm,
which partially replaces the connection paradigm,
is a result of the rapidly growing storage capa-
city in mobile devices etc. creating new links bet-
ween access and services. The storage capacity in
a user’s equipment such as a laptop, media player,
mobile terminal will have increased dramatically
by 2015 (>100 GB for flash memory, >1 Tb for
small hard discs). This in turn will change behavi-
oural patterns and mobile broadband use. Instead
of constant connection and downloading in con-
nection with consumption, many applications will
download when given the opportunity and when
bandwidth is essentially free. This will happen in
combination with more updates and if necessary
when there is less bandwidth. Memory synchro-
nization will also take place via near field com-
munication (NFC) with higher data speeds (more
Gb/s). New media industry business models will



emerge when the industry goes from program ta-
bles that lock users into consuming at a certain
time to “window displays” where users (or their
electronic agents) at a certain location download
the information they want for consumption later
on. Since users want to download huge amounts
of data (Gb) in a matter of seconds, storage caches
are needed close to the user. The question for the
future is to what extent “public” caches will be
needed or if the home network will fill this func-
tion instead.

Services that are independent of access
platforms are essential for a flourishing
Swedish Internet service market

The Internet will be the carrier of a large por-
tion of all media (TV, radio, video, newspapers)
and communication (telephony, chat, e-mail) in
society. Users will increasingly want to purchase
their services regardless of who delivers the access
service. Today many services are only available in
a few networks, e.g. music services or IP-TV. By
2015 the service market will have developed so
that the same service will from a purely technical
point of view be available from many network
owners. At the same time more and more diffe-
rent types of terminals will be able to connect to
the Internet. With technical development and eco-
nomies of scale as drivers, most services should
technically be able to be accessed from several
types of terminals. The user’s terminal must, ho-
wever, meet the basic requirements, for a number
of services etc. Government agencies and publicly
funded networks are key players in this context
and can set a good example.

Trusting the infrastructure
is key

Trust and accessibility go hand in hand

For people to trust the Internet they need to have
adequate access to it. Both service providers and
users play a part in ensuring functionality and ac-
cessibility of different services. They can improve
their skills through training and information so
that they can make the appropriate demands. Bu-
siness users can require that an SLA (Service Level
Agreement) is signed. This also applies to govern-
ment procurement, which can also be supported

by Verva’s guidelines and recommendations. Con-
sumer needs should also be met by setting clear
expectations and having uniform SLAs.

Traceability and identification (e-id) are
key functions in crime prevention and
protection

To raise confidence in the Internet, factors such
as encryption, traceability and digital signatures
are important. Traceability helps prevent criminal
activity but drives up costs. Despite the increasing
costs, work on e-identity has high commercial po-
tential in several areas. The problem with a gene-
ral personal electronic identity may be solved in
20135 if the authorities can decide on a standard.

The “war” will continue in 2015 -

the spread to mobile terminals is unavoi-

dable

When individuals and the society individuals live
in become more and more dependent on IT in ge-
neral and the Internet in particular, the risk of at-
tacks increases. Criminals as well as more radical
groups can attack society using technical means
instead of the more traditional ones. These attacks
are no longer carried out by individual hackers
who want to test their abilities, but by more or-
ganised groups with extortion or terror attacks in
mind. Even “unorganised” crime that has plagued
users for some time, such as spam, viruses and
spyware, will continue, as will the counteractions.
This “warfare” will continue to be independent of
which terminal is used for access; even personal
mobile terminals will be exposed.

Competition is a driver for preparedness
Much of the responsibility for Internet infrastruc-
ture being robust rests with the Internet operators
who, within the framework of what is commerci-
ally viable in a competitive market, take steps to
protect their respective parts of the infrastructure
against disruptive or damaging incidents. Compe-
tition motivates operators to be well prepared to
fix problems that arise.

The need for transition to IPvé

Today’s Internet communication is built on IPv4
(Internet Protocol version 4) which will continue
to dominate for several years. The next version is
called IPv6 and will primarily provide a greater
number of addresses. We have differing opinions
on the need for transition to IPv6 before 2015.
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These opinions reflect the discussions within aca-
demia and industry on future IP address requi-
rements. Some feel that IPv4 addresses will soon
run out. With an imminent shortage of IPv4 add-
resses, demand can be expected to increase. This
may increase the price of IPv4 connections which
may be an obstacle to development in Sweden
and other countries. The other point of view is
that it is possible that an IP address will be the
unique identifier of things or people, which puts
the need for IPv6 into question. Sweden therefore
has a reason to wait and see, rather than drive
development. According to this approach, IPv6
will not solve any actual problems that have not
already been solved. In any case, it is important to
highlight the fact that it is neither a question of an
immediate nor a comprehensive transition to IPv6
where the new protocol replaces the old. Rather,
it is about another protocol being introduced gra-
dually alongside the existing one.

A common service market

Services that work independent of access
are essential for a flourishing Swedish
Internet service market

The Internet will be the carrier of a large por-
tion of all media (TV, radio, video, newspapers)
and communication (telephony, chat, e-mail) in
society. Users will increasingly want to purchase
their services regardless of who delivers the access
service. Today many services are only available
in a few networks, e.g. music services or IP-TV.
By 2015 the service market will have developed
so that the same service from a purely technical
point of view will be available from many net-
work owners. At the same time more and more
different types of terminals will be able to con-
nect to the Internet. With technical development
and economies of scale as drivers, most services
should technically be able to be accessed from
several types of terminals. The user’s terminal
must, however, meet the basic requirements for a
number of services etc. Government agencies and
publicly funded networks are key players in this
context and can set a good example.

The problem of today’s fractured service
market

Viewing the current infrastructure from a service
perspective, we see there is no service-indepen-
dent platform for future online services. Right
now simple IP based services can be provided on-
line, for example text-based services such as web
applications or simple video services without gua-
ranteed quality (Youtube). But VoIP (Voice-over-
IP) and similar services do not work with gua-
ranteed quality and functionality between users
with different service providers and network ope-
rators. Click-to-call (automatic online calls) and
co-surfing (e.g. for fast and direct online support
for problems with website functionality) should
be very useful for many government authorities to
offer citizens who would receive interactive help
filling out forms or discussing options (child day
care placement, education, job offers) online. If
the Internet is to be considered a fundamental ser-
vice infrastructure, full interoperability is needed
for the services.

The boundary between the Internet and
the physical world is erased

In 2015 the embedded systems in the devices and
technical equipment we have around us will be in-
creasingly connected to the Internet. If the revolu-
tion of the first decade of this century is that more
and more objects in our everyday lives, such as car
keys, credit cards and packaging are fitted with
cheap microprocessors, the second decade will
connect these to the Internet. A whole new group
of services, such as the positioning of tiny objects
and micropayments, will emerge to accompany
this development. If to this we add small inexpen-
sive connected sensors, a series of location-spe-
cific services will take off, with applications that
are particularly useful in the care sector. We are
talking about volume services that do not require
large amounts of data. These volume services will
probably not cause capacity problems, although
issues such as access, reliability and cost will con-
tinue to be bottlenecks. There are several strong
candidates (U-Code and RFID) for identification
of everything around us from food packaging to
vehicle parts.



Business-friendly climate

Companies producing digital services belong to
a growth industry. They provide new jobs, help
make business more efficient and facilitate the use
of e-services within the public sector. At the same
time it is hard for small business to expand. To
succeed globally a national base is needed as a
starting point. We need action on the service mar-
ket and more national players. Otherwise there is
a risk that the service market will be dominated
by international players.

What do we mean by “business-friendly cli-
mate”? In such a climate, innovations will emerge
with professional support. Innovators who want
to realise an idea by starting a business in some
cases need a support structure to take the first
step to become an entrepreneur. Seed capital is
needed in the early phases so that innovators can
test their ideas. The innovators need access to a
constructive network of experienced industrial-
ists. Such networks help the innovator build a
support structure to govern and manage the en-
terprise before it becomes more robust.

Education - schools and learning
are the foundation

In 2015 education in schools will look different
and technology will be integrated into instruction.
This makes sense because the Internet offers in-
formation, communication and creativity, which
are also vital aspects of learning.

Information

The Internet is a gigantic textbook. In some sub-
jects it may replace traditional textbooks. The In-
ternet has been used as source of knowledge for
a long time. It is like a growing, searchable, col-
lective memory. Teachers usually use the Internet
to find source texts they then pass on to students
for analysis and revision. Copyright laws prevent
a lot of information from being used.

It is becoming increasingly common for more
and more Internet users, such as teachers and their
pupils, to build their own knowledge base and
make it available on the Web. According to The
Horizon Report 2008, so-called collective intel-
ligence, where everyone contributes content, will
be one of the strongest trends in a few years. This

could involve a group of people creating teaching
materials together, or information being changed
dynamically.

Communication

All learning requires interactivity and communi-
cation. A teacher needs to be prepared to quickly
adjust a teaching method to the students. How
well does the Internet meet this need?

The World Internet Institute’s report Swedes
and the Internet Year 2007 states that e-mail,
which is a relatively slow form of communication,
is still the most common Internet activity. A full
98 per cent of active users who were asked, main-
ly older users, responded that e-mail was the func-
tion they used the most. Chat rooms, IP telephony
and video conferences were not nearly as com-
mon. In schools the last-named method would en-
able communication in realtime and thereby also
a faster adjustment to the students’ situation.

Many young people experience a sense of be-
longing through these communication channels
and this can be useful in a learning situation. In
mathematics to aid comprehension it is impor-
tant to discuss the subject in different “languag-
es:” verbal, formal or visual. But a slower form
of communication may sometimes be beneficial,
e.g. to have time to reflect on a situation. This
could be in the form of a recorded discussion in a
social sciences subject or a maths review session
that students can subscribe to and see through an
MP3 - so-called podmaths.

Creativity

Activities in schools where students are co-pro-
ducers of online content, Web 2.0 and Mobile 2.0
will be used more in education in 2015. Students
will be involved in creating videos, homepages
and blogs, or constructing their own games.

Reflections on Internet use, e.g. playing games,
should be included in social studies, addressing,
for example, the issue of media criticism, how
game providers can manipulate us, or an exami-
nation of the gaming industry and economic de-
velopment.

Schools have a vital mission in developing in-
dividual consciousness and critical thinking. This
is important for Internet use. We need mature and
self-assured people using the technology in an
ethical way, for example, not infringing upon oth-
ers. In schools this can translate into bullying, but
bullies today can be anonymous.
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An outsider at school
Schools are different from other places in that
what happens there subsequently has repercus-
sions throughout society. This relates both to In-
ternet technology and other important subjects
where the Internet is used as a tool to achieve
goals. According to the Swedish National Agency
for Education, more than 10 per cent of children
in compulsory school do not reach the required
standard in the core subjects by the time they
leave after the ninth grade. Widespread lack of
knowledge in the core subjects of maths and Swe-
dish has negative consequences for the individual
and society. It is clear that schools need to reach
more children. Internet technology can help.
Being an outsider also means not having ac-
cess to information or being able to communicate
with others effectively. It is therefore vital to im-
prove the statistic of one in three Swedish citizens
who are basically without an Internet connection.
A situation where school children are without
access to the Internet at school or at home will
be unacceptable in 2015. Nor will it be accept-
able for children, their parents or their teachers to
lack the skills to use the technology in a practical
way.

School children

Internet technology is useful in schools because
children embrace it right from the start. New tech-
nology is “cool” and makes lessons more exciting
because attractive gadgets such as MP3 players or
PDAs are used.

Although many young people are seasoned
technology and Internet users, there are those
who are not. No one should have to feel like an
outsider in society because they lack the skills to
use technology. We therefore propose introducing
a new subject, Computer Studies, in compulsory
school education where children can explore the
latest technology and learn about ethics and how
to be media-critical.

The Internet also offers a broader range of
learning styles to meet the needs of more school
children. In 2015 the Internet will be a natural
and integrated teaching tool for all subjects in all
Swedish schools.

Children and teenagers with a foreign back-
ground sometimes become outsiders. They need
to have contact with their native country and
knowledge about their new country in order to be
integrated into society.

The Internet opens up the world in a global
perspective. School children with a foreign back-
ground are able to keep up with what is going on
in their native country and keep in touch with old
friends. International cooperation is made easier.
There is also a market here where Sweden could
develop Internet-based teacher training for other
countries.

Teachers
Since 2015 will soon be here, it is time to create
the necessary conditions in terms of equipment
and staff for broader Internet use in schools. Ear-
marked investments are needed for this purpose.
Technical development puts new pressure on
school faculty and staff. The role of the teacher
should be reviewed in light of the accelerated In-
ternet development. New professional categories
are needed in all schools, e.g. IT educators.
Teachers should also be in the forefront in
terms of IT skills in general and Internet skills in
particular, both to use as educational tools and
to teach their students about them. The knowl-
edge teachers have today represents the average
level within the population. Education degrees by
2015 should include an educational and subject-
oriented IT course for all teachers. But that is not
enough. Teachers should also be offered continu-
ous training in the field.

Parents

Parental participation is a key factor for a child’s
success. We need to remember to involve the pa-
rents in the school’s teaching network. Support
programmes aimed at different parent categories
can be linked to such a network; programmes,
for example, focusing on translating portions of
lessons aimed at multilingual children and their
parents.

By 20135 every school child should have access
to the Internet at home and in school. Here there
is a largely untapped opportunity to use the Inter-
net through a mobile phone. Mobile phone serv-
ices will be developed further by 2015. In Sweden
93 per cent of people have a mobile phone, which
is another argument for using the mobile phone
as a platform.

Finally, we should mention that motivation is
an essential aspect of learning. Japan’s most re-
cent technology venture contains, in addition to
the technology strategy goals, a vision whereby
80 per cent of the population should be satisfied



and motivated to use the Internet. We measure up
well in comparison. A full 83 per cent of Swedes
are satisfied or very satisfied with the Internet,
which should translate into great potential for de-
velopment in schools and lifelong learning.

Research and innovation

Competence is needed in Sweden

In the complex infrastructure environment that
is emerging as we approach 2015, it is vital for
Sweden to remain at the forefront of technology
research to benefit from and impact development.
Swedish research, financed by both the private
and public sectors has great potential to help im-
prove infrastructure over the next decade. Much
of the framework created by the Internet today
and in the future is being created from the bot-
tom up, i.e. with substantial decentralisation and
without an overall plan or legislation.

The increasing complexity of the Internet
means that only a few individuals understand the
overall picture and no one has overall responsibil-
ity. The complexity is growing so fast that people
cannot keep up in terms of having the relevant
skills. The development of Internet security is not
driven by a uniform underlying plan either, but in
many respects by solutions such as patches and
add-ons. The result is that both intentional and
unintentional problems arise when users and leg-
islators fall behind. The fact that only a few indi-
viduals have an overall grasp may lead to a situa-

tion where it is hard to identify and fix problems.
These individuals will also become weak links in
the system.

International profiling

Almost all Internet issues have an international
connection. Several issues are being addressed
within the EU to harmonise rules and attitudes
within EU member nations. During their EU Pre-
sidencies, countries have periodically put forward
proposals for joint initiatives within the Union,
for example eEurope and i2010.

When Sweden takes over the Presidency in the
second half of 2009, this could be an opportunity
for a further European initiative within ICT.

Today there is a national order where differ-
ent organisations take responsibility for differ-
ent functions of the Internet. This is described by
ISOC-SE in a report on the theme: Who is doing
what in Internet Sweden? There are also some or-
ganisations and groups working together to cre-
ate the conditions to act internationally.

Sweden has a long tradition of cooperation
between organisations and the public and private
sectors. This tradition will be developed to get the
best possible effects from the Internet, both na-
tionally and internationally. A new coordinated
effort nationally within the areas described in this
report for powerful international action would be
valuable.
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6. Proposals

The proposals below are based on the work described in detail in the following three reports:

Ambient Sweden — Internetframsyn ur ett anvindarperspektiv
Ambient Sweden — Internetframsyn ur ett infrastrukturperspektiv
Ambient Sweden — Internetframsyn ur ett sikerhets- och juridikperspektiv

All reports in Swedish with English summarys.

Exploit new opportunities for enterprise and

the public sector

By building on strengths, Sweden will be a leader
in 2015 in mobile Internet, set an example in e-
administration and green IT and be seen as a pio-
neer in digital media distribution.

Mobile 2.0: Just as Web 2.0 has made it pos-
sible for users to create content and functionality,
we will see a Mobile 2.0 emerge where position
and other local data is used as an integrated part
of the services. Sweden has a unique opportunity
to be a pioneer through conscious efforts by the
telecom industry. The Government can speed up
the progress of Mobile 2.0 by providing research
and development grants as well as being a cus-
tomer and ordering the technology for its own
activities. Swedish innovation companies and re-
searchers can also help drive the market.

Mobile phones today are multimedia plat-
forms that allow us to take pictures, shoot video,
write text and send multimedia messages. Mobile
phones also “know” where they are — both geo-
graphically as well as by identifying other units
(mobile phones and other wireless communica-
tion devices) in the vicinity. The combination of
multimedia functions in mobiles and access to lo-
cal context information enables us to create tools
that support local “communities” in exchanging
photos, sharing music, blogging at a festival or
creating video “on the fly” at a sporting event.
The Mobile 2.0 tool has the potential to join peo-
ple together locally.

Create a Mobile 2.0 landscape that allows Swe-
den to be a pioneer.

The telecom industry in Sweden should take the
lead to exploit Sweden's position as a pioneer

in the field and create a world-class Mobile 2.0
landscape. Researchers and innovation com-
panies should also take an active part in this
initiative.

e-administration: The public sector should take
responsibility for society’s information resources.
If forest and rock were the raw materials that
built industrial Sweden, digital information is the
raw material that is building e-Sweden. There is a
lot to accomplish within e-administration. Access
to government services and public information
for citizens should be transparent with a common
point of entry. Swedish government authorities
should be pioneers in attaining confidence-inspi-
ring levels of information security.

Focus on the role of the authorities and informa-
tion security within e-administration. Effective
e-administration is a necessary step towards
being a prominent Internet nation. Access to
government authorities should be transparent
with a common point of entry for all users. The
authorities need to implement the 24-hour Web.
Trust in the authorities’ information security is
crucial for the development of e-administration.
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A special structure needs to be put in place for
oversight of the information security work of
government authorities.

Green IT: Sweden can be a leader in green IT
showing how IT can be used to reduce climatic
impact. Internet-based meetings to replace travel
need to be more efficient both in terms of the In-
ternet and terminal technology and from a work
method perspective ensuring, for example, chair-
man support, shared documents or multi-party
conferences. This may be a question of education
and information about what the technology can
offer. The big challenge is to change the meeting
culture in society, so that the use of telecommu-
nication and Internet-based services becomes an
obvious option.

Let the Internet be a tool for sustainable devel-
opment through increased investment in green
IT. Ensure that the public sector makes better
use of the alternatives to physical travel that the
Internet offers. Ensure that new infrastructure
contains higher societal sustainability standards.

Increased trust in the Internet

Trust is achieved by increasing general knowledge
on the importance of information security for
users and the public and private sectors. Trust in
the internet would increase by having a general
and accepted e-identification solution. The inter-
net also needs to be robust, i.e. free from inter-
ruptions and of high quality to meet video and
TV needs without delays and interruptions. This
proposal has four components.

Firstly, a basic level of information security
must be accepted by users, providers, businesses
and government agencies. This involves both an
overall greater understanding among users of the
risks of reckless internet use, and requiring higher
standards of providers and product developers.
Security measures must be actively integrated into
the development of new services and functions.

Digital media distribution: The message from
users about file sharing is clear: people want to be
able to share music and film with each other. The
digital media format is easy to use and modern
and users want to share music and film with their
friends. The vast majority would probably do this
legally if sensible, reasonably priced business mo-
dels existed. Sweden has up to now been a leading
nation in developing digital media distribution
technology. Sweden should exploit this to be a
pioneer in finding an efficient overall solution for
regulation, legislation, innovative business mo-
dels and effective IT infrastructure. Such a solu-
tion could spread throughout the world. It requi-
res, however, the cooperation of several agencies,
companies, researchers and representatives from
other public institutions and interest groups.

Create overall solutions for digital media distri-
bution to make Sweden a pioneer in the field.
We need initiatives for interdisciplinary studies of
user behaviour to ensure we do not lock users
into solutions that force them to resort to illegal
options.

Secondly, the legislation must be adapted
over time to changes in society, involving devel-
oping or abolishing existing regulation. New phe-
nomena are often regulated by law over time as
circumstances require.

We propose that fundamental freedoms and
rights as protection for personal integrity must
be adequately protected in the electronic envi-
ronment as well. An inventory and evaluation of
existing constitutional legislation must be carried
out based on the changed conditions in society.
Societal changes have been so fast and radical as
a result of IT technology in combination with the
emergence of the Internet that a comprehensive
overhaul of the collective civil and criminal legisla-
tion is called for. Combating IT crime should be



prioritised by raising the level of competence in
the same way as has been done for environmen-
tal and economic crime.

Thirdly, we need to create the necessary condi-
tions for a widespread and generally accepted
e-identity for all situations. We need more ways
for users to identify themselves online, including
via mobile applications. We need solutions that
allow users to choose how much of their iden-
tity they expose in order to use an online service.
A simple method is needed to “brand” data from
ordinary users as well so that we can be sure the
data comes from the right source and that it has
not been changed by anyone.

The Swedish Administrative Development
Agency (Verva) has, at the request of the Govern-
ment, produced a plan for e-identification (Verva
2007). The plan is mainly aimed at public admin-
istration and should therefore be expanded to
cover other parts of society.

The Ministry of Enterprise, Energy and Com-
munications should assign the relevant depart-
ments to drive the e-identification plan so that it
covers the needs of the entire Swedish society.
e-identification should be platform and terminal
independent. A first step is for those providing e-
identification to offer commercial solutions based
on the WPKI Non-Profit Association’s specifica-
tions (WPKI, 2007).

A common and open service

Internet users in the future need to be able to use
services regardless of access and carrier network.
Examples of common services are e-mail addres-
ses that follow the user and not the operator, com-
munication services such as video conferences,
and TV and music services independent of opera-
tors. To initiate user-driven development towards
a common service market, a number of steps need
to be taken.

Services that are independent of access and
carrier network. This proposal aims to stimulate
development whereby Internet users can access
services independent of access and carrier network.

Fourthly, there is a need for a general quality
guide for Internet connections in the form of
“colour coding.” Today’s consumers are offered
Internet connections with uneven quality. It can
often be difficult for an individual consumer to
judge capacity needs and the quality of an Inter-
net connection. Through a system of colour cod-
ing, consumers would be made aware of the qual-
ity required for the services they need.

Up to now the market has been unsuccessful
with technology solutions and business models.
A system of colour coding would provide guid-
ance — if you want service X you need a “yellow”
connection. In this way the Internet could become
“service transparent;” it will be possible to easily
deliver a service from one point to everyone on
the Internet who wants it.

KTIB (Swedish Consumer Bureau for Telecom
and Internet) will be assigned to establish the
standards that should apply for various kinds of
Internet connections taking into account differ-
ent consumer needs. The standards should be
formulated in consultation with PTS (Swedish
Post and Telecom Agency), industry players and
Internet research and consumer representatives.

market

Giving users the ability to keep their e-mail address
when they switch network operator can be com-
pared to number portability for mobile networks
which is an option for mobile phone users.

The national and local government, in its role
as a procurer of Internet access, can be a com-
petent customer and, for example, proactively re-
quire fully redundant name servers and DNSSEC
from Internet providers. The public sector should
set a good example. Government authorities and
publicly financed networks should meet the basic
standards required to stimulate development and
use of services on the Internet. Requiring govern-
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ment authorities to meet these standards is an im-
portant factor in achieving this.

The proposal aims for all public services by 2015
to be open and accessible and independent of
access and carrier network. The public sector
must prioritise purchasing services that can be
accessed by all. All Swedish online public services
must be perceived as secure, robust and easy to
access and use. The proposal is aimed at govern-
ment authorities and network operators operat-
ing in Sweden. To choose services, we suggest
cooperation between players, e.g. in the form of
a sector council for Internet Sweden.

Establish a meeting place for players in the
service market. This proposal aims at establis-
hing an organised “meeting place” for all players
in a maturing service market where services, plat-
forms and networks can be developed, tested and
prepared for commercialisation through industry
agreements. This would help increase the variety
of services and make the services more accessible
to users. At this meeting place the parties could
develop solutions for a robust service market on
the Internet in Sweden, e.g. by testing different bu-
siness models, products and technologies. Today
there are several service providers and developers
who are finding it hard to reach a larger audience
because the necessary technology is lacking. For
users with a basic level of Internet access this can
be done using open interfaces for operator servi-
ces. The proposal would help third-party service
providers gain access to services such as user ID,
payment and positioning without the need for a
large investment. By lowering the threshold for
players to contribute value creating solutions,
more players are given the opportunity to enter
the service market. This would lead to a maturing
market where players can operate internationally
as well. Internet players in Sweden are given more
opportunities than today to create, without com-
pulsion, common solutions and partnerships.
One option is to use existing test beds. It is
important that the tests are designed based on the
users’ circumstances regardless of networks and
with all the relevant components. The test will
make it easier for small businesses and help pro-
mote the growth of more dynamic ecosystems.

We propose that the threshold for introducing
new Internet services be lowered significantly

for new Swedish players, especially for small and
medium-sized businesses, so that they can reach
a larger group of end customers. This will grow
the service market. The users should feel that
the Internet offers a significantly larger range of
attractive Swedish services.

Work towards advanced traffic exchange be-
tween operators. This proposal’s overall aim is
to allow users to choose advanced services from
providers other than their existing network op-
erator. Certain services, such as mobile operators’
music services and IP-TV over broadband, are
currently only available from the particular op-
erator. More and more of these services should
also be available e.g. in open city networks and
building networks. A likely development is that
commercial network operators will become more
interested in filling their networks with attractive
services as the differences between operators’ ac-
cess services diminishe and the access market be-
comes saturated. Swedish operators may possibly
also see the benefits of working with each other
as this would strengthen their competitiveness in
comparison to large multinational service compa-
nies such as Google and Yahoo. This would per-
haps result in them offering to exchange services
to make them available for each others’ access
customers. Such a move would require coopera-
tion, e.g. with respect to Quality of Service, in-
cluding at the network level.

Concretely, this proposal aims to create incen-
tives for Internet operators to collaborate on in-
frastructure and services. Successful solutions are
based on combinations of technology and techni-
cal solutions. IT is therefore important to demon-
strate that there are business models and technol-
ogy that work. Regulation of natural monopoly
situations may be needed, including for access
networks. Incentives are needed for collaboration
on infrastructure and services. A concrete propos-
al is to develop standard contracts that operators
can use for advanced traffic exchange.

Most Internet services will be network independ-
ent in 2015 because the services' access network
needs will be met by the various operators. The
proposal is aimed at network operators operat-
ing in Sweden. The incentive structure for this
type of national collaboration in a climate of
global competition may require Government
involvement.



Infrastructure for future Internet services

We believe that the infrastructure in Sweden in
2015 should be able to be described as follows:

® Open and in a competitive environment

e Reliable

e Secure

¢ Supporting a flourishing service offering

We see the need for user capacity of up to 100

Mbit/s — both fixed and mobile connections. The

main diver is video and TV. The following condi-

tions are required to realise this:

e Long-term and predictable regulation that
stimulates investment

e Procurement in a competitive environment
that ensures that individuals and businesses
have access to broadband in areas where mar-
ket players are not investing fully

e Secure access, functionality and quality of traf-
fic between operators

¢ A modern spectrum policy

Also, inappropriate competition due to tax-finan-
ced expansion of broadband networks should
not be allowed to occur. The future infrastructure

needs to be more resource-efficient and use less
energy — an issue that must be solved internatio-
nally.

Sweden should also lead development towards
a modern spectrum policy, encompassing tech-
nology and service neutrality, effective spectrum
management and spectrum trading. This would
help Sweden be an industrial leader in the area of
dynamic/spectrum access, which facilitates cheap
and energy-efficient wireless high-speed access.
Sweden has strong potential to be a test bed for
this.

This proposal has two parts: A modern spec-
trum market and a research investment, and it
applies not only to commercial players, but also
to government agencies such as PTS and VIN-
NOVA.

Our aim is for openness and competition to be
guiding principles in the 2015 infrastructure. The
industry should also guarantee the accessibil-
ity, functionality and quality of traffic between
operators.

Promote a business and entrepreneur friendly climate

The prospects for starting, expanding and opera-
ting a business must be better in Sweden than in
our competitor nations. This applies to everyth-
ing from exploiting innovation to seed financing
and having simple regulatory frameworks. The
regulations must allow Swedish and foreign citi-
zens with families and the type of expertise that
is in demand to work and live in Sweden. A busi-
ness-friendly climate is vital for the entire private
sector, but since the IT sector is over-represented

among start-ups, it is particularly important for
Internet-related enterprise.

Companies producing digital services need
help. They belong to a growth industry. They
provide jobs, help improve efficiency, e.g. in the
public sector where e-services are used. From this
perspective, the market today is not working. If
we do not act on the service market in Sweden,
it will be taken over by international players. It is
already dominated by a few big players.

Gl
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We need an innovation-friendly climate with
professional support for innovators who want
to start a business to realise their ideas. Seed
capital is needed in the early phases, followed by
venture capital. It is also essential to create ac-

cess to good networks of experienced industrial-
ists to support the innovators, such as Connect
and IVA's mentor program. VINNOVA has an
important role in developing structures to test
the viability of innovators’ ideas.

From digrtal gap to digrtal ladder

In the past we talked about a digital gap between
those in the information society and those outsi-
de. In the future we will see a digital ladder where
each rung is important and which everyone can
climb. There are various levels of digital compe-
tence and the different levels (rungs on the lad-
der) are not static but constantly changing as the
technology develops. For Sweden to be a leading
Internet nation in 20135, a conscious and joint ef-
fort is needed to help and inspire all citizens to
climb the digital ladder. The public sector, schools,

A flexible working life

In 2015 the expectations of the job market will be
great, especially among young people. Distance
work may be a success factor for Swedish industry
and the public sector. New forms of communica-
tion will help regional development. Systems and
applications that facilitate a more personal form
of contact at a distance via the Internet are also
necessary for Swedes to climb the digital ladder.
To attract expertise, free up resources, manage
personal stress levels and reduce the need for phy-
sical meetings and thereby also climatic impact, a
more flexible working life needs to be developed
using the Internet as a tool. The various parties in
the labour market need to develop a new order
for the working life of the future where 9 to 5 of-
fice jobs are not the norm.

various parties in the labour market and citizens’
organisations need to work together to achieve
this.

For Sweden to be a leading Internet nation in
2015 a conscious and joint effort is needed to
help and inspire all citizens to climb the digital
ladder. The public sector, schools, parties in the
labour market and citizens' organisations need to
work together to achieve this.

Many Swedish government authorities have
offices in different locations. They should lead the
way, creating a plan of action and acting as cata-
lysts for a work culture which, with the help of
the Internet, promotes a flexible working life in-
dependent of time and place.

The Government should require the Swedish
authorities to create action plans and act as cata-
lysts for development that promotes a flexible
working life independent of time and place. The
Government Offices should have a department
responsible for coordinating these efforts which
should involve a dialogue between job market
players, working life researchers, organisation
consultants and architects.
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Introduce [T-based teaching and computer studies

In schools

Develop teaching methods for all subjects that
make better use of IT and the Internet. An in-
vestment in this area should include resources
for educational research, teacher training in tech-
nology use and the development of appropriate
tools. Swedish innovation companies can play an
important role, both nationally and internatio-
nally. We would also like to see a new compul-
sory subject — Computer Studies — introduced in
schools. Computer Studies should include tech-
nology, ethics, information security and how to
be media-critical, which are also skills needed to
climb the digital ladder.

Swedish schools need to work on reach-
ing more school children. A recent study shows
that just over 10 per cent of Swedish compulsory
school children are failing in the core subjects.
The Internet could be an important tool in adding
more learning styles. One prerequisite for using
the Internet in school classes is to have sufficient
IT personnel and technical equipment resources.

The United States has led Internet development,
both technically and economically. Europe and the
Nordic region in particular have played the same
role in telecommunication. Now that the number
of mobile phone users is exceeding fixed users, it
is vital to safeguard Europe’s and Sweden’s posi-
tion and tradition in mobile communication.

In Sweden we have world-class research teams
and more researchers with the potential to join
them. Maintaining and expanding this research
front is essential if Sweden is to be a leading In-
ternet nation. But this will not happen by itself.
To be successful, we need a national Internet re-

The Minister for Education should initiate an
investment in education to help all subjects
make better use of IT and the Internet, including
resources for educational research, teacher train-
ing in technology use and the development of
appropriate tools. Swedish innovation companies
could play an important role, both nationally and
internationally.

We would also like to see a new compulsory
subject — Computer Studies — introduced in
schools. Computer Studies should include tech-
nology, ethics, information security and how to
be media-critical, which are also skills needed to
climb the digital ladder.

Starting in the fourth grade, every child should
have access to his/her personal online terminal at
school.

All of Sweden's universities should set up an
“Internet experiment workshop” where upper
secondary level school children could participate.

W3 Research and innovation that places Sweden at the top

search initiative. Like in the EU, we need to create
a national programme for Internet research that
will make Sweden one of the leading nations in
the EU. Industry and academia need to work to-
gether so that successful research can be convert-
ed into products and services. During its work the
panel has highlighted several important research
areas, including network architecture, system ar-
chitecture, operation and maintenance, security,
routing and distributed storage.

This proposal is aimed at Swedish ICT Re-
search which is assigned the task of establish-
ing an “Internet of the Future” sector council.



A structure for this already exists within Swed-
ish ICT, e.g. through existing councils on motor
vehicles and security. Now we need stakeholders
— researchers, financiers and industry — at the ini-
tiative of Swedish ICT, to step up and take part in
the sector council.

Before the end of 2008 an “Internet of the
Future” sector council will be established and a
strategic plan will be prepared as a basis for the
2009 research budget for the sector council. The
goal will be that in 2015 there will be at least
three Swedish world-class Internet research
teams.

International profiling

Swedish players must continue to be active in
international organisations for Internet use and
standardisation, particularly in the areas of mo-
bile Internet, e-administration, green IT and di-
gital media distribution. Swedish players should
be active at important conferences. Swedish and
foreign companies should have a positive view
of setting up a business in Sweden. For national
coordination and to act with unanimity inter-
nationally, we propose forming a network. The
main purpose of the network is to work in a more
structured, long-term and consistent way. Today’s
efforts are good, but from time to time they have
tended to involve ad hoc solutions.

The network should produce a description of
the processes and activities that exist and are un-
der way in Sweden, the EU and internationally
within the area of the Internet. It should work
on describing objectives, planning and resource
allocation. Researches will be recruited to the
network to describe the administration of the In-
ternet and how this information is spread to the

Research provides the prerequisites for ensur-
ing the competitiveness of Swedish industry and
encouraging new enterprise (start-ups).

Within the European research community the EIT
(European Institute of Innovation and Technolo-
gy) is expected to be an important player in the
next few years. EIT will be organised in the form
KIC - Knowledge and Innovation Centres — with
different areas of focus.

Sweden should work hard to ensure that an ICT
targeted KIC has one if its main hubs in Stock-
holm to ensure that we, from both an academic
and industrial perspective, can continue to be at
the frontline of international research into the
Internet of the future.

users. One task will be to monitor important in-
ternational conferences and work to ensure high
quality Swedish participation.

Organisations such as the IT policy section of
the Ministry of Enterprise, Energy and Communi-
cations, ISOC-SE, PTS, .SE, DFS and others that
work with Internet issues should be part of the
network. ISOC-SE (Swedish Chapter of the Inter-
net Society) is an appropriate organisation to act
as the convenor for the network.

We suggest forming a network of organisa-
tions that plan and work together for Sweden
to address issues nationally and assess how

and in what way to get involved internationally.
This may involve coordination between public
authorities, the private sector and organisations
to achieve a specific result. The network should
also propose an overall strategy for how Swedish
players can act in the best way nationally, within
the EU and internationally, and which geographi-
cal regions are of particular interest

Ox>—
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We suggest that the proposals prepared by Inter-
net Sweden now be implemented through Am-
bient Sweden, a programme to start in 2008 that
will focus on further development and implemen-
tation of the proposals that have been presented
with the aim of making Sweden a prominent In-
ternet nation by 2015. IVA is an appropriate or-

€3 mplement the proposals through Ambient Sweden

ganisation to coordinate this initiative through
Ambient Sweden. TVA is also, through Ambient
Sweden, willing to assist by providing the Mi-
nistry with background materials and arranging
conferences during Sweden’s EU Presidency in au-
tumn 2009.
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The Internet is playing an increasingly important role in our lives. Today private individuals, compa-
nies and organisations depend on the Internet for a multitude of functions for both business and
personal needs. The need for Internet infrastructure and services is growing rapidly. In many ways,
Sweden is already at the forefront of this development. If Sweden is to maintain its position it is
essential that we as a nation play an active role in influencing development in this area.

This report is a synthesis of the work carried out within the framework of [IVA's Internet
Foresight project. The project has focused on the goal of ensuring that Sweden is a leading Internet
nation in 2015. Around fifty experts have worked intensely in three panels to analyse the current
status, look into the future and formulate proposals for a course of action.The panels’ analysis and
proposals are presented in separate reports which can be ordered or downloaded on [VA's
website: www.iva.se/internetframsyn.

In this report we explain why we believe it is important for Sweden to be a successful and
leading Internet nation and we give our definition of means, measurers and actions for a ""a promi-
nent Internet nation”. To ensure that development corresponds to the project’s proposals, we
have started a programme called Ambient Sweden. This programme will enable the proposals to
be implemented.
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