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Abstract

Sweden was one of the first countries to adopt a policy for the introduction of broadband and Internet access for everybody. After many years of discussion and efforts for how the “information super highways” of the 1990’s should be implemented, Swedish national policy regarding the expansion of broadband infrastructure is today more or less centered on the build-up of urban networks. Following policy decisions from the last five years, the government today offers subsidies for municipalities that make an effort at developing community based broadband networks reaching out to the majority of citizens.

Studies of the build-up process show that municipalities in these efforts follow a rather similar trajectory for how the introduction of the new technology is administered, what parts that are primarily included in the build-up process, and what services that are offered. The central result from the research of Wihlborg and Johansson (2002) shows that in spite of the similar way to start the process, strategies as well as tempo vary enormously between municipalities, due to geographical, economic, social and cultural factors.

Tranås, a small municipality in the southern part of Sweden, some 300 kilometers south of Stockholm, is an example of an early and successful implementation of urban networks. To implement the broadband network as well as to develop services and applications to use this network for the best of the community, inhabitants and businesses have from the beginning been seen as part of the local administration’s strategy to become a “smart community”. This strategy involves not only politicians; it involves representatives from schools, local businesses and essentially all citizens of Tranås community. Tranås Municipal Area Network (acronym TRAMAN) is already well developed both regarding outreach and capacity and the next step – i.e. provision of content – is now more in focus.

This paper discusses how regulations and policy efforts are implemented in a small municipality in southern Sweden, and also point at some results from a full scale roll-out of an urban network, which will have consequences for the realization of broadband projects in Sweden.
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National policy on broadband in Sweden

The Swedish IT-commission, established in 1994 and headed by former Swedish Prime Minister Carl Bildt, issued recommendations for how the information super highways could be used to give “wings to human ability” (SOU 1994:118 “Vingar åt människans förmåga”). This report was quite similar to the European Bangemann-report and the US National Infrastructure Initiative Act (NII). The IT-commission designated one chapter to communication networks. But it also gave a vision on usage of IT for the best of the whole Swedish society; key elements being economic growth, health care, democracy, education and high-tech research.

In the national IT policy from 1996 (prop 1995/1996:125 “Åtgärder för att bredda och utveckla användningen av informationsteknik”) three main areas for the state initiatives were stated: regulations creating trust in the information society; education and competence within IT; accessibility and society’s information needs. The present national IT policy document has the title “An information society for all” (prop 1999/2000:85 “Ett informationssamhälle för alla”), well in line with the European action plan e-Europe 2005. In this, the three main areas trust, competence, and accessibility are repeated. There is also a clear statement regarding how the build-up of ICT infrastructure can be supported by changed regulations, and what special measures that should be taken by the state to stimulate infrastructure in rural areas. Also a governmental support to municipalities in order to make end-user connection with high capacity possible through local transport- and access networks is lined out. Finally, a tax reduction for individual subscribers is suggested.

In short, Swedish policy on broadband (BB) from 1995 to 2002 stresses the diversity of efforts. Two key elements of this policy are that the earlier policy discussions and decisions shall be effectuated on the local level, and that the competition model is chosen as driving force for technological development and implementation. The latter is contrary to Sweden’s long tradition of centralized public procurements for infrastructure development. As an outcome of the liberalization process in the 1980s and 90s, traditionally state owned monopolies – such as the telephone, postal and television services – have been the object for de-monopolization, deregulation and sometimes re-regulation. Sweden has come a long way in this. Today a variety of actors are operating in telecom and television, resulting in differences on national, regional, as well as local markets.

Broadband – a matter of definitions
The term “broadband” – which is today the most frequent term used to denominate the electronic super highways – is in everyday speech often used synonymously with Internet or the World Wide Web. But the terminology is unclear, and the definitions vary, depending on who the user is and the context. The term has by other words been bestowed with rhetorical qualities of political and policy implications, much wider than the “purely” technical aspect of bandwidth for signal transmission. In everyday use, the word stands for “Internet access with a decent speed for private, public and commercial users”, without being more precise than that as regards to social, economic or technical aspects.

Earlier attempts at defining “broadband” have been made in Sweden, one being e.g. the transfer of data at a speed of 2 Mbps in both directions. In 2001-2002 a functional definition has been widely used setting 0,5 Mbps as a norm (i.e. what the basic services for adsl provides). But the term has been used for both higher and lower capacity connections by different actors. 

As a comparison, The US Federal Communications Commission (FCC) defines broadband as a new generation of high-speed transmission services, which allows users to access the Internet and Internet-related services at significantly higher speeds than traditional dial-up modems. Broadband is thus not a system or a technology, but rather refers to speed or capacity (bandwidth). The FCC uses the term "advanced telecommunications capability" to describe services and facilities with upstream (customer-to-provider) and downstream (provider-to-customer) transmission speeds exceeding 200 kilobits per second (kbps). "High-speed" denotes those services with over 200 kbps capabilities in at least one direction.

We will try to avoid a specific technical definition in this paper. Instead we will use “broadband” and ICT infrastructure with high capacity as more general terms, well aware of all the objections and rhetorical qualities these have, while it is the expansion of urban networks that we will use to give concretion of all the visions of “broadband”.

Depending on the context, the definition of “broadband" spans from purely technical ones, such as canalization and dark fiber, through all different technologies used for the build-up of infrastructure, to technologies used for “last mile access”; as e.g. telephone networks (xdsl), cable-TV, radio-link (wlan) or electrical grids (Power Line Communication, PLC) to the more content-related definitions. The content-based definitions also comprises a wide spectrum from data transmission, over Internet-access provision (ISP) to services that can be distributed using “broadband” by public as well as commercial actors. Together these could be called broadband services or, according to FCC "advanced telecommunications capability".

Since most of the presented broadband services are related to everyday life, broadband should rather be defined on a basis of how people will use the technology to cope with everyday-life problems. Key elements of such a functional definition for end-users (i.e. households) would be: “broadband is being always on, at a fixed and known rate, without interfering with other communication channels, such as the telephone, and with enough capacity for my present needs.” (See e.g. Hektor 2001.)

Of course it is not only the capacity the ISP:s can provide for their end-users (households and companies) that decides how efficient, attractive or useful the “broadband” will be. The underlying infrastructure in terms of distribution and transmission can be even more delimiting. In the Swedish ICT-infrastructure report (SOU 1999:85), the following scheme was used to describe the dependencies and kinds of technologies that make up the infrastructure for “broadband”. They also define in what areas the state, the municipalities as well as the commercial actors should be active.

Table 1: The different layers of broadband networks. In the bottom the physical infrastructure in the shape of ducts and masts, in the top the equipment needed by the user in order to be able to make use of “broadband”. Source: SOU 1999:85.

Function
Technology
Layer





user equipment
”interface towards user”
5

IP-layer
program enabling communication
4

transmission
equipment giving capacity
3

connection
cables and aerials
2

canalization
ducts and masts
1

From a broader, socio-technical perspective, broadband is part of the “information society” discourse, and its frequently used abbreviations IT and ICT, which stands for Information- and Communication Technology. The term ICT comprises the whole spectra from basic infrastructure to all types of content and services that the converged tele-, data-, and media networks are a carrier for. In this way, the term is used in Swedish policy texts from the later part of the 1990:s until today. In an arlier stage (1993-95), the term “information super highways” was the more common term, as for example in the first national IT-commission’s policy document “Wings to human ability!” (SOU 1994:118; see Johansson 1997 for a discussion of this). Within the EU, a new terminology is emerging, which clearly indicates a transgression from being on the verge of becoming an information society to already being one. On the European Commission’s official web site for IT-related issues – ”the Information Society Directorate-General Website” – the concept “technology for the information society” is used. Following this, the Directorate’s research programme the ”Information Society Technologies Programme (IST)” uses the phrase as its headline.

Community based networks – implementing the national policy on broadband
In Sweden today, the national broadband policy is to a large extent being effected by municipalities building so called urban or municipal area networks (“stadsnät”). Apart from national subsidies for building the national optical fiber network trunk net (cf. Svenska Kraftnät) and enabling all 289 Swedish municipalities to connect to this national grid, there are also subsidies for municipalities building networks within the community.

In a recently published report on small communities’ ICT implementation, Wihlborg & Johansson (2002) conclude that urban networks are often built by municipalities or municipality owned companies in order to provide the local authorities with high capacity networks for data communication and to make the administration more efficient, yes even to rationalize it. For many Swedish municipalities the build-up of urban networks was initiated in the early 1990s, and today some 90 % of Sweden’s municipalities have some kind of urban network. But the variations are vast as regards capacity, comprehensiveness and coverage, especially for the more rural parts.

Apart from the central government’s requirements for the municipalities to build IT infrastructure, Wihlborg & Johansson (2002) found two main arguments for why the urban networks are being built today. Firstly, to make the administration more efficient and to be able to offer better services to the inhabitants. Secondly, as a means for the municipality to compete economically and become an attractive place to live in and to locate businesses in. But underneath there is another argument of a wider socio-technical character, implying that broadband is one of the necessary steps in the modernization process, and a means to get on-board “the train bound for the future”. Access to broadband services can decide whether a municipality is seen as an attractive environment for development – what today is often called an innovation system – with a high, expected growth or not. In this year (2002), it seems like the expansion of infrastructure is picking up momentum again, after the latest IT bubble bursted. But it does not go on in the pace that was first anticipated, neither by government nor by commercial actors.

The central government’s support was directed almost exclusively to the municipalities, with a hint to make the process “market driven”, i.e. open up for third part actors. Implicitly, the build-up of infrastructure has not been prioritized in the expected degree, neither by the government nor the market. But the municipalities have acted in other ways in order to avoid the demands specified as condition for receiving the central government subsidies. Thanks to well-established local partnerships and a possibility of using e.g. EU structural funds where available, the process has developed slightly differently than expected.

Broadband as an infrastructure can still be open for interpretation (the technological frame is not closed). Depending on what market players that will take the initiative and the choice of organizational form, the infrastructure build-up can have different outcomes from technical, comprehensiveness, or coverage aspects. Silverstone et al (1992) identified four phases of households’ technology assimilation: 1) appropriation, 2) objectification, 3) incorporation and 4) conversion. But as Wihlborg & Johansson (2002) suggest, these can be used to analyze the processes going on regarding broadband expansion on a meso- or macro level as well. The phases can very shortly be described as: in the appropriation phase the user (actor) learns about the technology; in the objectification phase the user gets hold of it; in the incorporation phase the technology becomes a part of everyday life; and in the conversion phase the user manages to reinterpret the technology according to her own needs and preferences. How the technology is understood, is therefore context dependent.

An early adopter – or leading-edge municipality – always stays in the first, appropriation phase due to the constant flow of new applications and technical solutions. A move to the following phases requires a stability and maturity that is not always found. How IT-infrastructure in general and broadband in particular is interpreted by the local actors depends on what technology is being implemented and the uses of it. Based on this analysis Wihlborg & Johansson (2002) suggest that the critical phase of “closure” of the technological frame (cf. Bijker 1995) may remain in the incorporation phase as technology “sets itself” (as regards to services and content). At the same time, they conclude that few (if any) municipalities in the study had fully reached the fourth phase – conversion.

Wihlborg & Johansson (2002) in their analysis of who steers the development, ask if it is ever possible to control an organization in such detail that closure in interpretations and attitudes is ever reached? The simplest answer to this question is that it is possible to create a common understanding of a technology, its possibilities and shortcomings in a local setting by relying on personal networks, partnerships and agreements between different actors. But this only builds on the participating actors' shared understanding. As soon as individual citizens’ interpretations of a given technology must be taken into account, the process of reaching consensus becomes much more cumbersome. That is why democratic influence over the technological development and over decision-making processes is a breaking point, with clear implications for the “digital divide” discussed below.

In studies of national systems of innovation (cf. Nelson 1993, Edquist 1997), the differences in expansion pace, involvement of different actor categories, as well as connections between the local processes and regional, national or even international development become decisive for a local system of innovation. Many arguments for an effort for early building of broadband infrastructure take into account ideas of “being ahead” and proactive measures in order to take advantage of the growth potential offered by information technology. In these arguments geographical closeness, business structure, and exchange of knowledge would be central aspects. In other words, the local context regarding the computer literacy of the municipality’s inhabitants, the local infrastructure, number of companies, proximity to growth areas, co-operation on a local/regional level must be in balance with the surroundings. Also the capacity to compete is closely related to local circumstances. That is, in an early phase of the infrastructure build-up, the design of regional and municipal ICT-policies and the technical sophistication of the bigger and most competent companies are important. Further, it seems that local co-operation is more successful than “running your own race” or “setting up your own shop” – as company, municipality, or single actor – when it comes to taking advantage of the technological development.

Digital divide – infrastructure for the “whole” nation

In Sweden the broadband – and previous information super highways – development has for a long time focused on technical infrastructure and coverage aspects, rather than on content and services. Almost all subsidies were used for these mainly technical aspects of the expansion. Today, there is a general turn towards the “soft side” of computerization represented by user perspectives, trust, accessibility etc. A reason for this is that many actors have realized that only building of more and more infrastructure or technology will not create demand. The user must find something attractive in order to invest in access and other types of equipment.

The digital divide is often addressed from two aspects; one being access to technology (computers) and to the networks (infrastructure), and the other being knowledge and socio-economic factors. Both these aspects can be analyzed from a structural or actor perspective. The structural perspective deals mostly with regulations and technology. The actor perspective in its turn can be studied from a top-down or bottom-up perspective. For example, discussing the broadband expansion from a democracy perspective focuses on the individual (bottom-up) perspective including the everyday life “needs” for different services provided through the network and the ability to take advantage of these. From a state/government or local authority (top-down) perspective it can be seen as a universal service obligation. A legitimate claim from citizens is to take part and interact with the 24/7-administration, to e-vote or to use e-bank services and to be provided with the adequate interface to access these services. This also has structural implications, i.e. the government or local authority must provide the regulations for handling these interactions (trust in the systems, personal integrity, etc).

It is easy to build highways. Large technical systems can always find an argument and a proponent. And once you get on the highway it takes you there. It is much more difficult to get to the right place (home, school or office) when you are out off the highway, with only small roads or cut-off (separate/stand alone) systems to help you along. This “image” of how broadband infrastructure is developed and accessed has implications for national policy, as well as the “last mile access” discussion.

In the case of the Swedish broadband expansion we can se a clear inclination towards building highways, but forgetting the ones who are supposed to use them. Sweden has a long tradition of building infrastructures such as railways, electricity, telephone and TV in a combined effort from the state and commercial actors such as Ericsson and ASEA. These big infrastructures have had a long time to become commercially sustainable, and only with the liberalization processes of the 1980s and 90s have they been fully exposed to the market; i.e. demand for services from customers. They have also been regulated under the universal service obligation. This means that they have been able to grow slowly, but finally reaching almost complete coverage (eg. appr. 100 % of all Swedish households have electricity, telephone and TV). This technology driven model has worked well.

In the very beginning, both telephone and electricity distribution systems were built by small operators and corporations, but these were soon absorbed by the big actors and the highly integrated networks with high coverage could begin to expand (Kaijser 1994). Slowly, the bodies responsible for these services became natural monopolies and only a decade ago became open for competition.

When the Internet was introduced, the concept was almost a total reverse. Apart from its early, radical “information wants to be free” and liberal “everybody can be an important actor” philosophy, the search for “business cases” has been paramount from the mid 1990s and onwards (see e.g. Castells 2001). The attempts at making broadband expansion demand driven have been many, and for example web-portals with advertisements and video-on-demand services has been launched with a clear argument that “when everybody wants it then we can build the highways”. Eventually, many of these have shown to follow a much slower expansion curve or demand side than first anticipated.

What we can see, is two different approaches, one drawing on the old “technology driven” infrastructure expansion model, and the other (more and more desperate) searching for the “killer application” – the service or content that will (finally) make (or force) “everybody” to buy high-speed Internet connections immediately! The argument for the government on laying low on stimulation to individuals being that this business is best handled by the market forces.


Figure 1: The interchange between technology and demand driven approaches.

These two ways of handling broadband (or in fact all infrastructure) expansion – the technology and the demand-services-content driven approaches – results in two different lines of development. Sweden has typically chosen the technical way, preferring to focus on building infrastructure with long investment plans and equally long pay-off periods. On the other hand, policies for reaching all households and accomplishing the universal service obligation approach can be quite costly especially when the demand for the broadband services is not evident or visible for users.

Rhetorical powers at work

 The content/service, or rather demand driven way of building infrastructure is of course a more risky undertaking for all actors, since they will then act upon market conditions, without really knowing what the market will ask for. In the case of ICT development (cf Johansson 1997) the rhetoric of what will become the key attraction factor for a specific technology is often built on perceived anticipation rather than facts (in the form of users asking for a certain function or feature). In the case of “last mile access” this will have consequences for how fast the smallest roads of the information super highways will be built. And a market driven strategy for “last mile access” does not necessarily end in a “reaching out to all” solution, since these connections may not be commercially defendable in a shorter perspective.

This has resulted in excess capacity in big cities and urban growth areas, while rural areas with little short-term commercial value are left white on the map. Therefore the high-tech proponents tend to gain results in advanced infrastructure for some, but depreciated technology level for many. That is, “fiber for all” – which has been suggested as the only way to secure commercial take off – lies very far ahead. Instead solutions with less capacity has been presented, such as xdsl, cable-TV and PLC, securing the “always on” need, but not necessarily the 2 Mbps plus criteria which has been suggested as the “only” way to obtain massive demand.

Our analysis suggests that an interaction between the two ways may be the most relevant or even most efficient way of handling the build-up of broadband infrastructure. Thus relying on a long-term economical model borrowed from the older infrastructures, but with a close coupling to users and their needs and wants. This would eventually lead to coverage of both urban and rural areas (without cream-skimming only the best markets and leaving the rest in oblivion).

When addressing the issues of the “digital divide” the development process is very different depending on what perspectives that are chosen. While inequalities and irregularities as regarding access and knowledge can be found within a highly computerized country as Sweden, these are on a completely different level if we compare with less computerized countries. Or, if we look at the global north-south dichotomy, the developing countries are very far from “total coverage”. In a long-term perspective there will eventually be a global service obligation; but for the time being there are other, more pressing needs to meet, such as clean water, food, electricity, roads or basic telephony. But third-world economies are taking giant leaps in infrastructure development, using e.g. wireless distribution systems.

The case of Tranås

The empirical part of this paper presents Tranås municipality's way to introduce broadband in a local community with some 18 000 inhabitants. The example shows Tranås' early effort to build a municipal area network in order to enhance and make the local administration more efficient as well as to include the local industry in a co-operative project. The vision was that broadband was a means to support Tranås to become more competitive for future developments.

Tranås’ strategy for change

Traditionally, Tranås most important business was the fur industry. For several reasons, the fur industry declined, and in the late 1980s, Tranås lost the industrial base of prosperity. The leading politicians decided to look for new industries that could be established. The conditions necessary to attract new market players were analyzed. A survey was done and contacts with high-level representatives from different industries were established. As a result of these investigations, Tranås community leadership decided to convert the old industrial part of the town into a hyper-modern building complex for companies with all facilities, including a lot of fiber and broadband connections. The same building was prepared to facilitate for students to participate in higher education in co-operation with Jönköping University.

TRAMAN history

The next step in 1996 was the decisions to build a municipality-owned infrastructure based on broadband technology, and in a first phase connect public authorities, larger businesses and schools, then gradually to connect all SME:s and inhabitants. In order to achieve this goal the Tranås Municipal Area Network (abbr. TRAMAN) project was started. TRAMAN was specified, procured and installed in-house by the local authority. The local authority controls TRAMAN fully. All the same, TRAMAN is an open IP based network that offers broadband up to 100 Mbps to the local administration, health care services, schools, enterprises, corporations and households.

Already in the autumn of 1997, some 50 companies were connected and in November 2001, a little more than 200 companies and 1.700 households were connected with optical fiber. The goal is that 92 % of all companies and households should have access to broadband connection.

The "Smart Community" concept 

In the year 2000 a decision was made to adopt a strategy based on the “Smart Community” concept for the usage of broadband infrastructure for applications and services for the best of the community inhabitants and businesses in all their activities including contacts with authorities, other businesses, schools or any other activity. 

Tranås is already on the way to become a 24/7-authority providing services and information to the inhabitants over the Internet.

Tranås municipality developed a plan for action with several projects. One of these projects is Tranås Optimal Portal – abbr. TOP – with a special focus on secure transmission of data. Another is a community emergency center based on co-operation between different public safety representatives such as police, fire brigade and ambulances, as well as security companies and others.

TOP runs as a pilot project between October 2002 and March 2003. Today all local politicians, staff of the local authotity, a teacher with students and their parents can log into separate areas of the portal in order to share information, documents and communicate. A local industry with worldwide production and marketing of office furniture also uses a specific section of TOP for their customer transactions. The goal is to let all inhabitants and businesses use defined parts of TOP logging on with secure methods, in order to take advantage of the services offered. 

As by January 2003, the pilot project has given very positive responses and the build-up plans are now being effectuated. There are three types of users that the pilot aims at:

· local politicians (distance communication and work) 

· local authority employees (Intranet for home working)

· inhabitants (preparation for registration with individual accounts and referendums)

50 people from all three groups are chosen to be involved in this test.

In its full implementation, TOP’s main applications as planned today are:

· file handling

· e-mail

· referendums

· enquieries

· home pages for each political party

· announcements

· bookings 

· chat.

The people responsible for TOP, are planning for the system to be up and running within one year. Experiences from the pilot and the bigger roll-out are being documented by researches at the department of technology and social change, Linköping University.
Broadband infrastructure in Sweden 2002

We would like to present some figures on broadband development and coverage in Sweden today. Following the imperative of “an information society for all”, the Swedish broadband situation is favourable compared with the USA, Canada, and Korea when it comes to the standard measures of ICT development, as for example ratios of computers per inhabitants, numbers of households with broadband connection, schools with Internet access, etc. In order to make any comparisons, it should be noted that Sweden’s total population was a mere 8.937.119 per September 30, 2002 (Statistics Sweden 2002). Since development is fast, the figures presented here may not be completely up to date, but they are still reflecting the general trend.

As an example, the number of private customers with Internet access with advanced telecommunications capability amounted to somewhere between 510 000 and 540 000 by March 2002 (PTS 2002). Representing a broadband penetration of 12 per cent. The most common broadband access technology is adsl – amounting to 9 % of the total market for Internet access, compared to 4-5 % each for cable-TV and Ethernet-LAN. Thanks to the so-called “PC procurement reform” (a tax subsidy for employees to lease a home computer) the number of households with computers is high. In September 2001, about 80 percent of Sweden’s population had access to a computer in their homes. There is almost no difference between men and women. The proportion of men who had access to a computer was 81 percent and the proportion of women was 79 percent (SIKA 2002). Statistics Sweden (2001) has reported that 76 % of the total population in the age 17-64 used Internet at home or other place; in the ages 16-19 almost everyone (95 %) used Internet. For ages 55-64 the amount was 56 %. Computer use at work is also well developed. More than half of all employees use computers in their work.
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Figure 4: Pace of expansion of backbone, period 1999-2002 (in kilometers).

Source: All tables from SIKA (2002) and PTS (2002).

The Swedish backbone IT-infrastructure connecting different regions is also developing fast. The Swedish National Post and Telecom Agency (PTS 2002) has reported that a little more than 90 % of all Swedish municipalities have an urban network in at least some part of the municipality (comprising all different access technologies discussed in this paper). 38 % of all population centres with more than 200 inhabitants have urban area networks. Only some 20 municipalities' lack urban area networks.

Conclusions

We would like to make some concluding remarks on our empirical findings, which will have implications for the continued development of broadband infrastructure.

The rhetoric of “broadband” – being the lastest turn in a computerization process that has been going on for the last 50 years – has resulted in a number of policy decisions on national, regional, and local level. Today Swedish municipalities are major effectuators of these decisions as they build urban networks. The build-up processes should be analysed on a micro-, meso-, or macro level, implying that actors on all levels are important for how how the infrastructure is being expanded, as well as what content and services that are being requested and taken into use.

In an early phase of the infrastructure build-up, the design of regional and municipal ICT-policies as well as the position of the bigger and most competent companies are important. In line with the development in Tranås, it seems that local co-operation is more successful than “running your own race” or “setting up your own shop” strategies – as company, municipality, or single actor – when it comes to taking advantage of the technological development.

It is also important to create an interaction between the technology driven vs. demand/services driven principles for infrastructure development in order to handle the build-up in an efficient way. This can be achieved by relying on a long-term economical model borrowed from the older infrastructures such as telephone and electricity services, but with a close coupling to users and their needs and wants. This may eventually lead to coverage of both urban and rural areas.

As a way of meeting the diverse needs for broadband connections in different ccontexts, we suggest a functional definition of broadband rather than a technical one. Since most of the efforts regarding broadband services are related to everyday life, broadband should be defined on a basis of how people will use the technology to cope with everyday-life problems. Key elements of such a functional definition for end-users (i.e. households) would be: “broadband is being always on, at a fixed and known rate, without interfering with other communication channels, such as the telephone, and with enough capacity for my present needs.”

Even in a highly computerized country such as Sweden, a “digital divide” is a fact, since inequalities regarding access to technology, knowledge, geographical and socio-economic factors are stering peoples’ abilities to make use of broadband services. When addressing the issues of the digital divide the development process is very different depending on what perspectives that are chosen, even though the inequalities in Sweden are on a completely different level compared to less computerized countries. Many developing countries have more pressing needs such as clean water, electricity, food, roads or basic telephony, than access to broadband services to deal with. Still questions of “cathing up” and being able to skip stages in technological development are highly adequate and necessary to resolve.

***
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