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D I G I TA L T V I S M U C H M O R E T H A N J U S T
WATC H I N G T H E B OX
The Science Ministry, the Ministry of Culture, the
consumer electronics trade association BFE, the
IT employers ITEK and the Teletechnical Society
arranged a conference in November 2004 at TDC,
Denmark’s former telecoms monopoly, at which the
focus was on digital television.
Digital TV, however, has to do with a lot more than
just TV and entertainment.
Denmark would have got hold of the wrong end of
the stick if its politicians allowed themselves to be
taken in by TV’s prominent role.
Instead, the focus should be on how Denmark can
get on the right wavelength with the future. Under
cover of the word ‘digitalisation’ lurks a far-reaching
technological revolution, which is the focus of this
report by Dansk Metal.
Our vision for digitalisation is that we as:
> users get greater choice
> users get better, more flexible communication with
the public sector
> a society aim to ensure that the digital network will
lead to and increase in the number of developers
and startup companies in Denmark
The building blocks of the next generation of networks are already being laid on several fronts: TDC
are establishing ADSL connections, the electricity utilities are laying fibre optic cables and the nation’s
major TV channels, TV2 and DR1, are deliberating
the transition to digital TV.
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In the meantime, the Danes have long since begun
to make use of available digital information channels:
People spend time on the Internet, they use e-mail,
send text messages from their mobiles, watch cable
TV or get their signals from satellite dishes.
The politicians should immediately announce a date
for the cut-off of the analogue signal and ensure that
digitalisation reaches every home, including those in
rural areas.
The next step is to build a digitalised network infrastructure that will secure:
>
>
>
>

provision of every kind of digital service
the flow of information to and from the public sector
access to search engines
access to knowledge in the same way as at public
libraries
> popular education
> specific training
> and much more.
In short:
The Danes must have access to all kinds of knowledge at any time anywhere. Access must be available to
anything, anywhere at anytime on any device.
This vision demands new thinking on behalf of TV
companies (broadcasters), phone companies and
other operators with electronic infrastructures. Above
all, this requires a commitment on the part of central
and local government to the development of the
public administration and a new kind of dialogue
with citizens.
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It demands thorough consideration of the influence
it will have on democracy, the impact it will have on
private and public communication and subsequently
also on the public sector’s service commitments in
relation to numerous areas such as education, learning and knowledge. The concept of public service
encompasses much more than just the Danish
Broadcasting Corporation.
Dansk Metal is prepared to provide up-to-date training. Members of Metal are the ones who build the
networks; they also help to develop, produce, install
and repair equipment.
In order to increase Danish companies’ competitive
edge there is now a need for a collective effort to
disseminate digitalisation to all homes, so that all
Danes and all companies can get in tune with the
future.

Per Påskesen
Head of Dansk Metal’s IT-Secretariat
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F RO M A N A LO G U E TO D I G I TA L

The accelerating pace of technological development
means there is an increasing need not just for information, but also for detailed knowledge of the farreaching changes digitalisation has to offer. Without
this understanding it is impossible to envisage the
tremendous potential the technology has in new and
different workplaces, in general terms as well as to
improve specific competences, encourage greater
creativity in Denmark and to put the nation at the
cutting edge of development in the global realignment to digital which to an increasing extent is
impacting our everyday lives.
Semi-conductor: The term
‘Semiconductor’ covers components manufactured from
materials such as silicon, silicon
germanium and gallium arsenide
– and which in future will also
be bio- and nano-materials.

The concept ‘digital’ is one of today’s most overinterpreted expressions of a change that began as far
back as the 1960s with the introduction of the first
computer chip as a product of the semiconductor
industry. Today, this industry is simply referred to
as the ‘chip industry’, designating an industry that
in reality is the beginning of the food chain of an
entirely different way of life.
This report looks at the relationships between numerous traditional trades and industries in which the
computer chip has radically altered traditional perceptions and created numerous new industries and
lines of business. The process is by no means complete. We are in the midst of the transition from the
traditional industrial and manufacturing society to
which many would call the information or knowledge society, but which in reality should perhaps be
called the Digital Society – and since radio waves
widely function as the transport groups in this new
world scheme, the report has been given the indicative title ‘In tune with the future’.
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IT has long been synonymous with the manufacture
of ‘boxes’: computers, routers, modems, terminals
and other electronic equipment that have been a
part of the telecommunications field’s transition to
that which not long ago was referred to in Denmark
as electronic data processing and has now all but
disappeared from day-to-day reference of the infrastructure that constitutes the backbone of our companies, the home and society. Instead, a little ‘e’ has
popped up in front of familiar concepts, so that we
now refer to e-learning, e-business, etc.
Although the mixture of Danish and English continues to be debatable, it indicates increasing internationalisation of concepts, products and services.
‘E-anything’ is the new synonym for future products
and services engendered by the Internet and the
fusion with wireless technology. Not just in the form
of wireless technology and the explosive growth in
the number of mobile handsets and terminals, but to
an even greater degree as manifested in wireless
access to the Internet and future wireless connections
to consumer electronics in the home, at work and
‘on the road’. Mobility in the way we live and the
way we communicate with each other is increasing
blurring the distinction between work and leisure time.

”e-anything’ is the new
synonym for future products
and services engendered by
the Internet and the fusion
with wireless technology

Digital technology and potential it gives us is not
simply a development of the way we live and work.
It represents a regular paradigm shift – even though
some people do not see it as a radical shift.

”Digital technology and
potential it gives us is not
simply a development of
the way we live and work.
It represents a regular paradigm shift – even though
some people do not see it
as a radical shift”

Denmark’s overall industrial policy is still primarily
focused on the old industries, which is why there is a
need for a new coherent policy, which to a higher
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degree takes into account digital technology and the
change to digital when decisions are being made
regarding the way we live and work in a new digital
societal model.
In this debate it is absolutely essential to realise
exactly what ‘digital’ is. Digital is more than just the
technological digitalisation of traditional infrastructures such as the phone network and radio and television broadcasting.
The technological switchover to digital is in itself
inescapable, and the financial argument in favour of
investing is obvious. However, no attempt has been
made in the current debate to find a correlation
between the traditional sectors and the public asset.
Instead, there is only talk of the automation of
sectors that are steered by the desire to maintain
the status quo in the original core businesses and
established markets positions.
The dot-com wave demonstrated, for better or worse,
that without the will to change and the mental capacity to think along new lines – and especially across
the existing sectors – others (from entirely expected
quarters) – will take over.
‘Digitalisation’ is the new heading, but this concept
is based on the same technology and the same mind
set as the dot-com wave: the will to change and readiness for it.
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The media value chain
The entertainment industry is only one facet of digital development and we ought perhaps to concentrate far more on education and the communication
of knowledge in order to ensure that we, in parallel
with the Asian countries, can participate in the
manufacture of electronic devices which can be used
for rather more than just entertainment, which is driving development just now.
The ‘media and entertainment’ business is based on
what is known as a media value chain:

In the classical delivery model, ‘Content is King’.
Distribution functions purely as a service node on the contents way to the consumer.
The customer relationship between the content provider and the consumer,
and distribution can be exploited politically/regulated in order to protect the customer.

Figure 1:
The classical simplified media value chain
´In many respects this is, of course, a conventional
consumer/market consideration, which is about both
‘owning the customer’ and – from a political/regulatory point of view – ‘protecting the customer’.
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”There is talk of a regular
shift in control.”

In the digital model, the most distinctive difference
between the transition from the industrial to the
information/knowledge-based society is that the
individual assumes a central role. There is talk of a
regular shift in control of ownership of the customer
and a more general one in the classical perception
of the relationship between supply and demand.

Content is King?
The definition of electronic media is based on a
perception of a media chain in which the mantra
Content is King is crucial to the rest of the chain.
It is a perception of ownership of the customer as
an expression of who owns the value chains, and it
is also on this basis that business models of the
media field are defined. These business models,
however, are dependent on a multitude of factors,
e.g. political-regulatory influence, a judicious mixture
of culture- and commercial policy.
Building value chains of this kind involves entering
into numerous market alliances on conditions which
resemble isolated marriages of convenience of
business and societal character but which when is
said and done are international strategies, which
Denmark is perceived as a region and a market
segment of the greater whole (and of larger value
chains in which international ownership is actually
based on financial gain rather than social considerations.
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Figure 2:
The extended media and electronics
value chain
The digital value chain comprises to new feed chains
from the Internet and consumer electronics, which
from each their own sector appear as a threat to the
classical media chain – and then a new concept
appears, in the form of Metadata (data about data –
i.e. the essence or description of the contents) which
will become the fulcrum of the digital future.
Whereas a channel or programme’s identity or brand,
used to be a provider’s controlling offering and value
(known as flow TV, meaning an edited overall offering occupying e.g. one evening’s viewing), in future
it will be possible for individual users to select and

Multiplex: Is the digital version of
radio and TV channels. Whereas
analogue TV, for example, occupies
7-8 MHz i both the VHF and UHF
frequency ranges, the same
frequency can be used for digital
transmission, in which bandwidth
applies in the form of an number
of bits per second.
An analogue tv-channel can in
broadcast quality be compressed
to 4-6 Mbit/s, and in a digital TV
channel, several TV channels can
broadcast simultaneously on the
same frequency.
A variety of compression technologies and different bandwidths
are used, depending on whether
transmission is terrestrial, cable,
satellite or by the Internet.
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IPTV/IPDC: ”IP” stands for
Internet Protocol and”TV” ”DC”
signify that what is involved is
the transmission of images or services (datacast) over the Internet ,
which can be received on PCs,
mobile phones and other digital
devices.

put together their own ‘programme’ from among
the offerings of all available content providers – and
ultimately from any number of distribution platforms
and/or networks.
The Internet’s significance as a medium is obvious,
since with its mixture of new and old content (initially
as sound and images) it moves sizable market shares
from traditional radio listening and TV viewing to
other providers – and to other types of consumerelectronic devices.
The electronics trade, traditionally horizontal, following suit with content distribution by producing
equipment for reception via established infrastructures, has now become vertical. The major ‘brands’
in particular have begun to establish their own feed
and value chains across the classical media.
In addition to this, the networks, i.e. the phone companies, which traditionally have been neutral or dedicated transport channels, are providing their own
feed and value chains. They are buying content and
terminals in order to hold on to customers in a relationship based on a existing payment agreement
related to individual payment for the time they are
online or the amount of data they download.
Most striking, though, is that practically none of the
original elements of the food and delivery chains of
the so-called media value chain are of Danish origin.
The exception to this is obvious when it comes to
the content (in the Content is King sense). The public service broadcasters and regulated commercial
radio and TV stations are obliged to produce cultural
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and news programming in Danish, whereas the business is in reality all about packaging an offering that
secures viewer loyalty with a view to maintaining market position (share) – and with it advertising revenue.
The consumer electronics industry is all but non-existent in Denmark and was at the global level taken
over long ago by Japanese and other Asian producers. Networks and switches (telephone exchanges,
Internet routers, etc.) for the maintenance of the
infrastructure and enlargement of the new digital
infrastructure are also in multinational hands. The
Internet and computer industries – chip manufacture,
components, software and applications – have never
been established as visible players in this country.
So Denmark is not a high-tech nation. Sure, we use
advanced technology in relation to processes, but
only very little in actual production. And then only
really in relation to radio, TV and entertainment and
very little in education or preparing ourselves for
future technologies.

Convergence or competition?
It is the different types of technology and infrastructure which are now converging - or competing, if
one views it from a political standpoint. Broadcasting
is a highly regulated field, because of the concept of
public service and our definition of democracy and
cultural values in both the domestic context and that
of Western civilisation. Telecommunications, on the
other hand, has been both liberalised and privatised
as a sector for almost 25 years now (although it is
evident that regulation of the distribution of frequencies in connection with mobile telephony’s transition

”Denmark is not a hightech nation. Sure, we use
advanced technology in
relation to processes, but
only very little in actual
production…”
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to digital technology has given rise to new politicaleconomic considerations and models from new
supranational organisations and standardisation fora).
In this light it is vital for us to understand both technological and social development in the perspective
of politics and economics respectively – at both the
local and the global level – if we want to influence
the transition to digital.
It is neither simply a technological issue nor a political-regulatory economic issue. It is just as much a
social and psychological phenomenon. We are experiencing for the first time now how several regular
paradigm shifts are taking place in the same generation, unlike previously when it was only natural that
new technology had an influence on the next-generation. This forced rate of change will accelerate even
faster, even though we feel that the pace is already
too fast.
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Figure 3:
IP Datacast Forum statistics and forecast
This figure shows in all clarity that as far as both PCs
and mobile phones are concerned, there has been an
explosion both in terms of volume and access to the
Internet since developments began not 10 years ago.
And growth will continue - exponentially. In 2003
the number of mobile phones exceeded the number
of fixed line phones, and as the curves show, the
number of mobiles with Internet access also overtook
the number of PCs during the last year.
If this trend continues, the concept of IP Datacasting
will become pivotal to the way we use the Internet
because it will fulfil the users’ desire for anything,
anywhere and any time – and on any device.

IP Datacast: In this case the
designation of digital broadcast
based on MPEG4 (see page 32)
compression which be received by
hand-helds (mobile phones) with
small screens.
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T H E D I G I TA L I N F R A S T RU C T U R E
AND THE NEW MEDIA
The development over time of the individual infrastructural networks and vast array of consumer electronics is largely due to the nation states’ desire to
invest on the basis of the interests of society. There
is, however, also another historic perspective, related
to the concept ‘transport’. Customs and excise duties
on goods and services and their procurement (sea
routes, ports, highways, city gates etc.) have always
functioned as political variables in the regulation of
the nation states’ trade interests.
Based on deliberate economic and political financing,
licences and authorisation were issued on the very
first networks, including telecommunications, radio
and television. The investments were based on
security in the form of regulated monopolies, which
not until much later were replaced by the economic
model and free market forces - and with them commerce’s demand for the owners to make a profit.
An economic safety net to was created at the outset
for the use and development of own national resources and within the historical perspective of the trade
that has now developed into internationalisation and
globalisation of what most people still refer to as IT,
but which also includes telecommunication and electronic media (ICT).
Even if we view technology as an isolated phenomenon it has, for good reasons, also a social dimension
and has to be put into perspective in relation to the
political and cultural change which digitalisation
brings with it both locally and globally.
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It may with some justice be claimed that it is technology that provides the initiative for societal change;
that new technological advances decide how we live
and organise ourselves. Alternatively, one can argue
that technology is purely an aid, a tool that continuously streamlines the established social order and
improves the quality of life of the individual.
Regardless of which point of view we may find most
sympathetic, there is no escaping the fact that technology’s various paradigms have historically always
had a disruptive and destructive effect on the economy - and therefore also on political conditions and
the way in which we organise our lives.
One can also maintain, however, that although the
possibilities technology presents are primarily economic, it is in reality up to the politicians to decide a
secure framework which facilitates investment. It is
also social acceptance of a technology that decides
whether or not it goes into production.

Networks
The infrastructures which the telephone network and
radio and television networks constitute were soon
regulated into monopolies when the nation states
discovered that as far as society was concerned it was
important to secure rapid establishment of services
accessible to all - i.e. public service.
The monopolies also ensured that the ‘customer’ was
owned lock stock and barrel by the service providers,
and that efficient legislation, with the necessary
related sanctions, excluded all competition on the
part of other providers, even if they were offer lower
prices and better services. The model of ownership
of the customer was thus established.

Uplink: The point where radio and
television channels are coded for
transmission to the transponders
of satellites, which then send
them back to earth to be received
by satellite dishes.
HE: Head End (receiver /transmitter units) for the cable TV network.
CATV: Community Antenna TV,
now also applied to larger cable
TV networks.
MUX: See page 13.
POTS: Plain Old Telephone
System, the original analogue
network of twisted copper pairs
of wire connecting subscribers:
one for sending and one for
receiving.
Dial up: Analogue connection of
a computer via the telephone network using a modem limited to
speeds below 56Kbit/s.
ISDN: Integrated Services Digital
Network, the telephone companies’ own communications standard
used to provide digital connections over ordinary phone lines.
XDSL: Common designation for
the various types of Digital Subscriber Line technology (also
known as broadband).
WebTV: Originally Microsoft’s
designation for data (Internet) to
TV sets, now available in a version
for streaming TV (and IPTV) to its
Windows Media Player, called
MSNTV2. (Also referred to as
Webcast).
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Mobile: Mobile telephony and
wireless networks (regardless of
specific technology)
LEO: Low Earth Orbit Satellite.
Communication satellites which
orbit approx. 750 kilometres
above the earth and which, with
their very slight signal delay, are
ideal for the distribution of interactive communications services.

Figure 4:
Infrastructures and terminals
As the figure shows, a good many types of networks,
infrastructures and terminals are in use today.
The figure shows the various networks’ infrastructural
differences in the traditional value chains: content,
distribution and consumption.
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From left to right, the Internet’s content is illustrated
as a multitude of servers (IP), which represent the
myriads of databases and web sites full of information and knowledge that can be accessed using
different types of terminals via various networks.
Providers of radio and TV who produce their own
content as well as packaging a variety of offerings
from other producers which they then distribute via
their own transmissions on different networks.
From right to left is the context of the consumer,
who can choose between various types of terminals
(and situations) or simply accept reception on what
the network provides for the purpose.
Characteristically, all radio and TV reception over the
Internet requires a ‘box’ of some sort, either a set top
box (STB) or a modem (analog or digital).
Users can navigate between the many offerings available using an EPG or a browser. Another characteristic feature is that sound and images are presented
on a variety of platforms. I.e. users can both receive
‘radio and TV’ on dedicated platforms via a radio or
TV set and/or over the Internet using stationary or
handheld computers or mobile phones. It is also characteristic that the distinctions between the functions
of the various ‘boxes’ are melting away, functions
overlapping with regard to navigation and control of
what is on offer. The gatekeeper role, i.e. ownership
and control of the customer, is on its way out, with
new PVR functions helping users take over from the
traditional players of the media chain.
This does mean, however, that consumers must
know what the media value chain has to offer using
what is known as metadata.

FWA: Fixed Wireless Access.
Line-of-sight radio transmission
between stationary units.
El-net: Using the electrical grid
carry data and telecommunications.
HomeLAN: Home Local Area
Networks connect several computers, either by cable or wirelessly.
Also used to designate cabled or
wireless connection of electric
equipment in the home via ”gateway” or Home Server (a PC which
controls all the equipment and
communication).
EPG: Electronic Program Guide.
As the name suggests, it provides
an overview of the channels, programmes and data services found
on a digital platform.
STB: Set Top Box. Decodes
encrypted digital signals and on
payment networks enables identification of the individual customer.
Browser / player: A browser is the
graphic interface between the
World Wide Web of the Internet. A
player is a piece of software that
plays images and sounds on stationary or hand-held PCs, mobile
phones, etc.
PVR: See page 25.
Circuit switched: A two way link
over a fixed circuit or twisted pairs
in the telephone network.
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Packet switched: A form of communication in which packets of
data are transmitted through specially selected channels which are
only reserved for the individual
user for the time it takes for transfer the individual data packets.
CA: Conditional Access means
that the signal is payment-coded
and requires a physical CA module (and the customer will usually
have a smartcard).
PSB: Public Service Broadcast, is
broadcasting which is either prtly
or fully public-fundedt.
Must Carry: Radio and TV distribution network (including cable
and satellite-TV networks) which
are obliged to carry – without payment – national, regional Public
Service radio and TV channels

This shift in control is absolutely crucial to the future
of the electronic media.
It is evident, then, that the value chain can be seen
from both points of view. This will either be as an
expression of the traditional business model, in
which a provider ‘owns’ the customer by way ‘binding’ them to their network and terminal equipment
and incurring a subscription to receive a service or
services, traditionally on a flat fee basis. Or, as described a future business model, which can be referred
to as micropayment. Here, the customer is at the centre of things and does not wish to ‘owned’ by
either a content provider or network operator or be
bound to any specific terminal technology. Instead,
he expects to be able to choose services from different ‘shelves’ and only pay for what he actually uses.
This model has for some years been known as on
demand, although in reality it is still controlled by a
value chain, with the provider binding the customer
in a defined ownership relationship on a subscription
basis or a combination of this and individual payment.
This business model is familiar from both cable TV
and satellite and is often used in connection mobile
communications and telecom, and even though
competing platforms and actual competition between the platforms, both the content and ways of
fulfilling requirements are essentially the same.
Radio and TV are based on an offering of programmes and channels. Communication, on the other
hand, consists of a combination of telephony and
data, regardless of whether it goes by the fixed
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phone network or the mobile network. It is the combination of these context-determined consumer
situations that is the crux of digitalisation and socalled network convergence.
Basically, however, two very different network topologies are at play. One of them is a two-way, 1:1 telecommunications network, in which the connection
to the fixed phone network’s original hierarchical
network structure with exchanges and terminals connected by physical cables takes the form of a lineswitched circuit connecting two parties.
The same principle of a separate circuit also applies
to mobile telephony, although communication is
through the ether and the technology works rather
differently. In both instances a dialogue is involved,
as is a bi-directional circuit-switched connection between the parties, unlike the packet-switched communication form of the data network (Internet).
The other type of network is broadcasting, which is
based on the 1:many principle, the same (content)
being transmitted to everyone simultaneously in a
network structure with no return path for dialogue or
communication. It is, of course, possible to combine
the two network systems, which for a broadcaster
means that the phone is used as a return path in
connection with e.g. on-demand services. A pay-TV
film is also broadcast, and with the help of decoder
technology (an STB) it is only available to customers
who can be uniquely identified via the phone network.This makes the STB a fundamental business element to broadcasters and the electronic sector of the
entertainment industry, with the box both decoding
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the encrypted and making it possible to identify individual customers.
In addition to decoding the signals, which are
encrypted by means of compression algorithms, the
signal is also encoded in such a way that only subscribers with special rights can see the signal. It is,
among other things, this technology that is used by
satellite operators such as Viasat, Canal Digital or Sky.
The physical decoder box may well be a standard
product (so as to avoid having different STBs for
different providers) but access to the signal content
requires a special physical module only available to
customers (known as a CA)
Compare with this the public service broacasters’
open (PSB) standard. Although the signal is encoded
and licenced viewers must buy an STB, they do not
need to pay for a CA module since PSB is free to air,
in the same way as directly received analogue radio
and TV broadcasts.
Cable-TV also requires an STB is one want to view
more than the service provider provides in its standard packages, which must contain, among others,
the country’s national, regional and local public
servce TV and radio (in accordance with must carry
regulations). Pay-TV channels offering films and data
services also demand unique identification of the
user.
An STB is a standard component of digital transmission and development of this box, which digitalisation makes a crucial element of numerous commercial opportunities and business models.
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This makes the gatekeeper debate a political as well
as a commercial one.
One can say that the STB, from being a box of technology for decoding encrypted signals, becomes a
device which secures unique identification in the
same way as phone numbers do on telephone, data
and mobile networks. Combined with the return routes provided by a phone or the Internet, the STB has
become the communicator of dialogue between provider and subscriber.
From being a sort of TV-tuner the STB is also becoming a computer, which, in addition to providing
customer control and a special presentation of content via EPGs, can be in direct communication with
content data sources. A built-in hard drive can record
it and play it back in a far more advanced fashion
than a VCR.
In other words, the DVD and STB have combined to
become the PVR, enabling users, using programme
metadata, to be their own producers. And since
PVRs, by reason of their computer functionality and
more approachable graphic user interface (EPG and
browser) can more easily be programmed to exploit
what is know as time shift. This means, for example,
that it can be set to exclude the commercials.
In principle, the content distributed on the various
different platforms is identical, and the same - or
equivalent - STB/PVR, has to be acquired to receive
it. And with the competition there is in today’s market place, they can be had for more or less the same
price. In this situation, other factors, such as ‘brands’
and extra features in the form of metadata, in addition to basic content, will become attractive com-

DVD: Originally the acronym
Digital Video Disk, but now stands
for Digital Versatile Disk

PVR: Personal Video Recorder, or
as the Americans also call it DVR:
Digital Video Reorder (hard disk
recorder)
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”…the new wireless technologies first used by the digital phone networks will also
try to secure ownership of
the customer.”

petition parameters, especially in comparison to the
Internet, which offers metadata in all its content
(which is, of course, what the search engines are
based on).

Ownership of the customer
While content - that is to say information, knowledge, films, radio and television, etc - can be delivered
on any kind of platform via any networks, the roles
played by the various types of service provider are
defined by historical circumstances.
The past 20 years have presented many possible alliances and attempts to buy a way into the media
value chain. Over the past 5-10 years we have seen
how the Internet has taken over much of the delivery. In the next 5-10 years we shall see how the new
wireless technologies offered by mobile telephony
will in the same way, and using the same business
model, try to secure ownership of the customer.
Portals:
Access to the Internet which a
user has chosen on the basis of
their own criteria, e.g. MSN, BBC,
TV 2, DR, Google etc.
Streaming: Sound and picture
transmission over the Internet.
DRM:
Digital Rights Management.
Webcast: Broadcasts of programmes (typically content like TV and
radio) on the Internet.
Media player: Software, which
allows streamed sound and picture transmissions to be seen and
heard on a computer.

Essentially, one can say, this is simply an expression
of competition, and that the politicians’ and regulators’ role remains the same: to make room for both
the public service offering and to lay down the rules
of the game for competition in the media to the
benefit of citizens. Digitalisation, however, is also presenting new opportunities and new players, which
means that the politicians and regulators will have
entirely new elements to consider.
As will be apparent from the new media value chain
and the networked context explained above, together with the Internet a rival platform technology has
emerged in the form of broadband, IPTV and IP
Datacasting, etc. However, a new form of content
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has also emerged, which one might call ‘People’s TV
(although this should not necessarily be compared
with ‘the telly’ as we have known it up till now),
and it also involves new media companies that take
it upon themselves to gather content and to categorise it with a view to selling it on demand to all
comers.
This is neither broadcasting nor telecommunications,
but rather something known as portals and which
can be combined with own search engines all those
generally available. This outlet is unique in this
sense that what is involved is a genuine one-to-one
relationship on the Internet, which can handle both
broadcasting and telecoms and which can handle
micropayment and digital rights management in the
digital universe.
On the Internet it is known as streaming or webcasting and requires a media player on a PC or mobile
phone. The player is basically a software decoder,
which Microsoft and others provide free of charge.
To these new providers, both radio and TV as new
fields of business, in which they, on the Internet’s
terms and using its technology, can deliver a product
which is both new and the same as that offered on
other platforms. If, that, is, customers have a good
enough broadband connection.
In this business model, copyright and jurisprudence
are crucial factors. The entertainment industry and
the established electronic media have a historic
economic business model based on copyright law
pertaining to broadcasting and copying. On the
Internet, however, the concept of broadcasting is

iPod: Origianally an MP3 player by
Apple which can store as many as
7,500 songs on its built-in hard
disk – now used to refer to any
portable GB-sized hard disk.
iTunes: Apple's version of a digital
juke box which allows users to
download music and create their
own playlists.
Podcasting: A new concept of
assembling/downloading readyto-play (sound) programmes.
”Vidcasting”: As "podcast” but
applies to video (now yet as widely used as for sound).
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not the same as for that of broadcast radio and TV,
which are governed by radio and TV law.
The music industry, as we have seen, is undergoing
change because of the Internet, with e.g. Apple
coming up with a future model in the form of its
iPod. The expression ‘podcasting’ is already being
used when various types of content are packed and
made ready personal download and time-shifted
listening. This means that many users can, and will,
download music (also for [individual] payment) and
put together their own content (radio programme, if
you will) which they can then play on portable devices in the their car, on the train, on their PC or home
Hi-fi or cinema.

Personalised media
The convergence of these technologies and the useroriented context also demands convergence of PCs
and traditional consumer technology in the home.
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Figure 5:
The digital home
Anyone with a PC with printer, loudspeakers, scanner, etc. attached will be familiar with the bird’s nest
of wiring lying on the floor below. Combine this with
broadband access from a phone company or Internet
provider, and then add radio, TV and speakers in the
rest of the house, the desire for a single provider is
pretty much bound to become topical, and this
could rapidly make phone companies important
players. However, new wireless network solutions will
easily be able to rid us of all those cables and connect up all our devices using WLAN and WiFi.

WLAN: Wireless Local Area
Network a wireless local data network connecting together computers and/or other equipment.
WiFi: Wireless Fidelity a manufacturers' organisation set up to
secure an approved version of the
IEEE 802.11b standard used in
wireless networks used over short
distances. Now also encompasses
other 802.11x standards.
PDA: Personal Digital Assistant a small hand-held device used
as personal calendar and more,
e.g. a PocketPC or PalmOne.
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MP3: A sound compression standard used on personal and portable players such as the earlier
Walkman, Discman, etc.
PocketPC: A version af PDA origianally introduced by Microsoft .

”… control of the way content is presented and the
supply of same”

However, only problems involving the actual physical
technology can be solved in this way. The need to
move content from one device to another greatly
complicates matters and will definitely require a
smart graphic interface. It would not only have to
give users control of their libraries, but would also
have to enable to receive specific content and knowledge, etc. from different providers, be they broadcast or electronic media.
The PVRs/EPGs now appearing are examples of the
new personalised media services. PVRs allow users to
define their own structure and can, like a PC, save
and index content of any kind as though it were
documents or other files used by Windows or other
operating systems. It may well prove to be the long
sought-after, a unique box, that can connect various
electronic devices in the home, as well as keeping
tabs on deliveries from all providers, thus performing
the so-called gatekeeper role. This means that control of the presentation of content and what is downloaded is moved to the consumer, and as already
mentioned, this is a crucial shift in control in the
switchover to digital it not only puts into perspective
control of content and the business model of
ownership of the customer, it also gives rise to
numerous judicial problems related to DRM.
Most important of all, however is that existing players
on traditional platforms will see new competitors
appearing on the Internet offering services that will
be extremely attractive to consumers. There will be
both entertainment, knowledge and information and this is when the concept of the information
society takes shape. It is no longer a question of
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maintaining and the artificial historical definitions of
broadcast or telecommunications, but of redefining
technology and the networks to match wishes and
needs in a new consumer-citizen context.

Digitalisation frees up frequencies
When radio was introduced in the 1920s and television in the 1950s, an infrastructure was established
according to the same model as the telecoms sector.
As in the case of both radio and TV radio waves were
involved, the task was to establish a number of transmitter masts to radiate the signal over a specific
geographic area and in parallel with this to start production of radio receivers capable of receiving the
frequencies on which the signals were being transmitted. Since radio waves are a natural phenomenon, certain frequencies are better suited to indoor
reception, although the technicians of the day still
had a lot to learn. Today we can therefore ascertain
that the frequency bands (i.e. spectrum, see figure 6
on page 35) chosen for radio and television and used
ever since wearing reality decided by history.
However, when digitalisation has been implemented
by switching off digital transmissions, a large attractive radio spectrum will be freed up to be re-used
digitally.
Whether it will be desirable to reuse the frequencies
for radio and television in the old sense or for new
forms of ‘ radio and TV’ such as personalised or individual on demand services is thus part of the discussion. In this connection it is therefore perhaps more
interesting to regard the screen as a generic device in other words the size of a screen (mobiles and
handhelds contra e.g. large domestic flat panel displays) will decide the purpose for which it will be used.
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The digital multiplexes which form the basis of digital transmission of sound and images is constructed
on the basis that radio waves carry the digital content. A typical analogue frequency used for television
occupies 7-8 MHz, which means that in the analogue
world one channel can be broadcast for each frequency of this width.
When the signal is digitalised, and new concept
comes into play known as bandwidth and the same
frequency will be able to carry many more channels.
Without getting too technical, we can say that an
airborne analogue frequency effectively occupies
approximately 20 Mbit/s, which, using current compression technology, will be able to carry 3-4-5 digital TV channels.
The conversion ratio, then, depends on how good a
quality the individual channels is to be. The broadcasters’ current assessment is that 4-6 Mbit/s are
needed for each digital channel. This conversion ratio
is under continuous discussion by technicians and
there are considerable differences in the utilisation of
bandwidth depending on whether the digital channel is broadcast through the ether, by satellite, cable
or Internet broadband connections.
The development of compression technologies is
moving very fast although the packaging of data in
inefficient and intelligent way is dependent on many
factors. The current de facto standard in the TV field
- or rather that of the video and moving pictures - is
global and called MPEG2. Behind this designation
lies partly some patented technology and partly a
model for an overall feed and distribution chain
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within the already-described media value chain,
which is pre-requisite for a digital TV system functioning at all.
New patents, MPEG4 for example, have already been
registered, and use of this standard will allow many
more channels to be broadcast than described
above. For example, using MPEG4 to distribute digital TV signals to small screens on mobile phones, 30
or 40 channels can be transmitted per channel.
Obviously, small screens do not have the same resolution as e.g. large domestic ones, nor do they present as much detail.
Similarly, an HDTV signal for presentation on a large
screen demands much more bandwidth than an
ordinary TV channel - 19-20 Mbits/s, equivalent to
an entire MUX, whereas an MPEG4 data stream for
HDTV only occupies 8-10 Mbit/s, providing room for
two channels.
So in the digital world, quality is a question of frequency, bandwidth and screen size. However, it also
has to do with the overall value chain, de facto market sizes and the electronics manufacturers’ ability to
produce and sell equipment for production as well as
distribution and consumption.
In the media-technological field, the concept of
broadcasting is currently under pressure from the
pervasive - and soon wireless - computing power
and access to any kind of information , anywhere, at
any time and on (practically) any type of consumerelectronic device. In practice this means that new
players from other trains and industries in the tradi-
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tional ones will want access to the underlying, fundamental resource: radio frequencies - or spectrum as it
is also called.
And this desire for access to spectrum will at the
same time open up for a showdown with the myth
that frequencies are a limited resource.
Broadcasting is traditionally placed in the lower end
of the spectrum used for radio frequencies.
It is this spectrum that has been described as a limited resource. This is a myth: it is a commodity.
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VLF: Very Low Frequency
LF: Low Frequency
MF: Medium Frequency
HF: High Frequency
VHF: Very High Frequency
UHF: Ultra High Frequency
SHF: Super High Frequency
EHF: Extremely High Frequency

Broadcasting is traditionally placed in the lower end of the
spectrum used for radio frequencies.
It is this spectrum that has been described as a limited resource.
This is a myth: it is a commodity.

Figure 6:
Frequency spectrum
When Marconi presented ‘radio’ 100 years ago, the
concept of broadcasting was defined as 1:many, or
as technicians put it, point-to-multipoint).
In reality, television is simply radio with pictures and
although it was invented in the 1930s it did not
become a commercial reality until the 1950s. Since
then, the concept of public service broadcasting has
been a conspicuously interesting topic of political
debate, for which reason the regulation of the physical frequencies and the issue of radio and TV licences

“In reality, TV is simply
radio with pictures…”
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have also been controlled by national politics and
co-ordinated by various international bodies.
Through the Single Market and the EU, Europe has
attempted to harmonise regulations and concepts
through numerous directives, in connection with
which industrial and cultural discussions have been
the subject of sectional interest, in that the global
electronics industry has been dominated by Japan in
particular and now the entire Asian region, led by
Korea and China. The Americans, on the other hand,
have dominated the space industry and thus been in
a position to occupy frequencies and spectrum in the
satellite range.
Several European industrial nations have built up
electronic industries, especially Germany and Italy and therefore have in the classical economic/political
sense had special interests in the current media
debate, and especially regarding the convergence of
telecommunications and the Internet in what in the
EU is known as the Information Society.
3G: General designation for third
generation mobile communications systems. First established in
Japan and introduced in Europe
in 2001-2002.

It is thus characteristic that the composition of the
most recent group of EU commissioners also involves
amalgamation of the media, telecommunications
and [digital] electronics, including the regulation of
fundamental frequency resources, tangible in relation
to the issue of 3G (UMTS) licences.

UMTS: Universal Mobile
Telephone System, is the ITU
(International Telecommunications Union) designation for a
global 3G standard.

The switchover to digital from analogue radio and
TV will free up numerous frequencies that will be
valuable to other fields. In terms of radio technology,
the frequencies involved are extremely well-suited to
mobility (i.e. images/video on small or large screens,
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both indoors and out) and the way can be paved for
the sale or issue of licences from which individual
national governments - or a supranational body like
the EU - can regulate and secure income.
As part of the move to digital, Denmark has initially
decided to introduce ‘digital TV’, even though a far
more complex problem presents itself than simply
which role public service broadcasting should play
in the media picture - or about the conditions for
competition with existing alternative platforms such
as cable and satellite TV. And as mentioned earlier,
both the telecomm sector and the consumer electronics business have become players with an interest in
participating much more directly in future.
Technological and commercial considerations collide
on one hand with political and regulatory rules and
on another with consumer interests and requirements. Internet, broadband and wireless communications are all alternative from a technological and
social point of view and although, as far as the technology is concerned, there is no real discussion as to
which platform or infrastructure is best or ideal, the
decision as to what the future will hold will be both a
political and commercial one.
The issue is to a high degree the extent to which
users will be secured access to content from different
providers over different networks on the device of
their choice - at any time in any place. This is technically possible in principle but in unfortunately not so
easy in practice.

”…the decision to introduce
”digital TV” is far more
complicated that just a
discussion about the role
public service broadcasting
should play n the media
picture…”
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Not only do the networks have different historical
and developmental significance and functions. They
also offer disparate functionality as a network, a
transmission and distribution platform respectively.
The economy of the phone companies’ worldwide
phone network was undermined by data communication. The alleged construction of a separate data
network was not genuine, the existing phone network was optimised, making use of the global infrastructure that was already in place. Only the final
cabling and the terminals were physically and
mechanically different.
This was what became the Internet, though not without an attempt on the part of the phone companies
to keep data communication regulated in the same
way as telecommunications (which did not happen,
as we know).
Parallel to this development, satellite communication
came into being because the investments required in
undersea cables and infrastructure in the telecomsunderdeveloped continents were enormous.
Numerous international consortia emerged from the
American telecom sector, which was not so heavily
regulated, and familiar international giants such as
AT&T had gained a dominant hold on traffic between the USA and Europe and - as a curiosity Denmark’s Great Nordic Telecom had the same role
in the Russian and continental Asian market.
Telecommunications satellites, despite the astronomical cost of their development, represented the dawn
of an entirely new industry. Although it was initiated
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by the Americans, they are far from alone in today’s
market. A number of other consortia from large
European and Asian countries are today major players in what one might call the ‘domestic market’ as
well as the global market. The use of satellites for
other purposes than telecommunications and data
initiated yet another development in the utilisation of
radio spectrum and radio frequencies, leading to the
development of mobile phones and in particular to
the digital distribution of radio and television.

”The utilisation of radio
spectrum and radio frequencies, leading to the
development of mobile
phones and in particular to
the digital distribution of
radio and television”

International frequency co-ordination
However, old-fashioned analogue terrestrial distribution of radio and television was also regulated by the
nature of radio waves, which meant that in this network it was also necessary to enter into a international agreements to limit transmission to specific frequencies and signal strengths (so as not to cause a
nuisance to neighbouring countries in the form of
noise and interference, which would reduce the quality of sound and pictures).
The first internationally agreed conditions fell into
place in 1961 in the form of what is known as the
Stockholm agreement, which still applies to the
international regulation of radio and television frequencies. Regulation of the frequencies used by
satellites and mobile phones was not, however, agreed until later and was therefore left to numerous
international standardisation bodies, such as the
International Telecommunication Union, the ITU.
This did not come about without a clashing of
swords and the protection of special interests, although it did result in a global set of rules to which
all countries adhere.

DVB:
Digital Video Broadcasting. The
European transmission standard
for digital broadcasting via satellite (DVB-S), cable (DVB-C) and
terrestrial networks (DVB-T,
known in Denmark as DTT)
DAB:
Digital Audio Broadasting.
European transmission standard
(Eureka 147) for digital radio
broadast. Used frequencies traditionally used by TV (VHF) and
the so-called L-band (a higher
frequency than VH F/U H F).
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Radio waves are, however, used for much more than
telecoms, data, sound and pictures. The aviation
industry, police and military, as well as numerous
types of consumer electronics are also dependent on
radio frequencies, which demands regulation at the
international level.

New unregulated frequency ranges
The use of radio waves in frequency ranges that are
not regulated (or which are exempted from regulation in a new radio spectrum has a result of improved knowledge of radio waves in ever-higher frequency ranges) is a development that has exploded
over the past 5-10 years. The US national telecom
agency, the FCC (Federal Communications
Commission) changed its stance on non-regulation
of frequencies in line with the development of the
Internet and wireless radio technology. The FCC
would thus thoroughly appreciate being given the
credit for having prepared the ground for the explosion of the WiFi concept and for the fact that continued development will create entirely new uses in a
future ‘seamless’ wireless society, in which humans
and machines [individuals versus cars, buildings, etc]
will become more intelligent.
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Figure 7:
The applicability of the networks
There is still a long way to go before ‘seamless’ convergence per se becomes a reality. Figure 7 illustrates
from a technological, practical and functional viewpoint that network convergence is also a question of
for which purposes the individual network technologies are most suitable.
1:1 technologies such as mobile telephony (GSM,
UMTS, DECT, etc), together with the broadcasting
technologies DAB and DVB are obviously extremely
useful if mobility is crucial [i.e. mobility and robust-
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GPRS: General Packet Radio
Service. A data transmission
system for mobile telephony
regarded as a provisional replacement for GSM data. GPRS allows
the user to be online all the time,
e.g. on the Internet.
EDGE: Enhanced Data Rates for
GSM Evolution. An enhancement
of the GSM network providing a
bandwidth of up to 384 kbits a
second. Regarded by some as an
alternative to UMTS and also
referred to a “2.5G”.
DECT: Digital European Cordless
Telecommunication.
Pan-European standard for cordless phones, usually used in
domestic terminals to connect to
a fixed line.
BRAN: Broadband Radio Access
Networks. Broadband radio network technology.
UWB: UltraWideBand. A short
range wireless technology that
requires less power and provides
higher speeds than 802.11 and
Bluetooth.
WIMAX: World Interoperability for
Microwave Access Inc., is an organisation established in 2001 with
the objective of promoting the
wireless broadband standard
802.16.
GSM: Groupe Speciale Mobile.
The original European mobile
phone system developed by the
pan-European standards organisation CEPT to replace the analogue
NMT (Nordic Mobile Telephone)
system. Now referred to as 2G,
GSM is used in most parts of the
world.

ness in connection with both indoor and outdoor
reception]
A number of new technologies, such as Bluetooth,
WLAN, UWB, etc., while able to transport content at
high speed, only work over short distances, which is
why they are used e.g. by hot spots at airports and
cafes, in offices and the home, etc). These technologies are mainly used as wireless replacements for e.g.
cabling between computers, printers, modems providing Internet access, etc.
Although individual users are able to fulfil their requirements using different networks, they may not be
able to do so using the same terminal.
Although individual users are able to fulfil their requirements using different networks, they may not be
able to do so using the same terminal.
It is, therefore, also possible to express user needs in
terms of context-specific variables:
> ‘On the road’, when travelling by car, train, plane cycling or walking, for that matter, and you want
to listen to music, hear or read news, make a
phone call, send an e-mail/ check if you have received any, check train times, flight departures, etc.
> Lean-forward is a context in which one is working,
bent over or sitting in front of a PC or other type
of screen-based terminal and needs to fulfil exactly
the same requirements although predominantly
with the use of graphics.
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> Lean-back is when one is relaxing, in your sofa, for
example, watching TV or listening to music. And
finally, the context of:
> do-something-else designates special user situations
such as gardening, cleaning, doing homework, etc.
– when music or some other form of audio would
be rather nice.
As far as content providers and consumer electronics
manufacturers are concerned, the above activities
represent quite different requirements and desires, for
which reason the historical characteristics sound &
pictures, text & data, as well as the related transport
and transmission systems, are facing rearrangement.
The circles in figure 7 also illustrate the interested
parties involved: the mobile phone operators and
telephone companies, the traditional broadcasters
(both commercial satellite operators and future terrestrial PSB and commercial radio and TV stations)
and the combination of the old firm companies and
the new Internet companies as well as a new player,
the consumer electronics manufacturers.
We have already begun to see the convergence of
mobile telephony, data transfer and wireless access
to the Internet - and a burgeoning market for the
connection of home computers, television and other
consumer electronics. One issue in connection with
open standards and the same formats in the vision of
a seamless, wireless society is how all the terminals
can be defined with their own unique and universal
‘phone numbers’ in the form of a URL address on the
Internet.

UMTS: See page 36.
Bluetooth: Originally developed
by Ericsson as a wireless technology to connect mobile phones,
computers, printers, digital cameras over short distances witout
the use of cables.
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Seen in another way there is talk of convergence of
the technologies in the direction of a seamless wireless society also referred to as 4G.
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Figure 8:
The seamless, wireless network
The same technologies (as shown in figure 7) are to
be found in figure 8 (and for the sake of completeness only, these have been supplemented with other
radio technologies and networks that will not be
explained here) which simultaneously show the relationship to the overall integration with the Internet.
It has been pointed out that mobile telephony and
the wireless networks in the home (and in the workplace) are becoming increasingly personalised - and
that they are being grouped together on the Internet, which is becoming the paramount global infrastructure and common denominator of all future

4G: Designation for the 4th generation of wireless mobile communications networks.
IPv6: Internet Protocol version 6,
designed to solve the shortcomings of the existing IPv4 system
re. data security and the number
of URL addresses.
URL: Uniform Resource Locator
is the Internet equivalent of
the phone number. www.something.country-code is in reality a
numeric string, used to uniquely
identify web sites, servers, databases, etc.
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communication of both speech and, sound and images, information and knowledge.
4G involves expansion/upgrade of the Internet to
IPv6. The Internet’s current structure with URLs in the
present version - known as IPv4 - can only accommodate 4 billion addresses, which is far too few if all
devices (servers, PCs, mobile phones, cars, buildings,
fridges, etc.) are to be identified.
The need for more addresses is becoming even more
urgent. There is already talk of e.g. radio control of
goods [RFiD] for the transport sector, spare parts,
sensors and car alarms, electricity meters, etc - and it
is therefore obvious that the Internet needs to be
expanded and have a new address and registration
system.
The upgrade to IPv6 will, in its final form, secure 128
billion URL addresses. However, because the Internet
is not owned by any specific organisation and investments in the network primarily concerned routers
and servers, the quality of service [QoS] also needs to
handle speech traffic [VoIP] and increased amounts
of data because of surveillance and hidden mobile
communication, this is not an orchestrated, planned
expansion but a development determined by
demand.
One could be forgiven for believing that this will
happen in the far distant future - cf. the fact that
3G has taken so long to implement and that radio
and TV are still largely analogue, which ought to put
4G at the head of the hype curve (see figure 10 on
page 61). This would be a mistake, though.
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Same content, different formats
4G has to do with more than mobile telephony, even
though it is the players in the field that are currently
driving development. The world mobile phone market is led by Nokia, Sony-Ericsson, Samsung and
Motorola, but they each have very different approaches to the market.
Nokia, the world’s largest terminal manufacturer, has
a declared strategy of conquering the market fro
‘images’ on small screens. This is an example of a
reversed value chain-consideration, in which the
point of departure is the customer’s loyalty towards
the terminal’s brand and functionality. In order to
enable people to watch ‘television’ or listen the
‘radio’ [i.e. sound, video and moving pictures on a
handheld terminal] Nokia has introduced the concept DVB-H, in which the ‘H’ stands for handheld.
Nokia, together with the DVB project group, has
introduced a method of using the traditional digital
TV-platform for the delivery of video to devices with
small screens. Although the same terrestrial distribution platform is used as for traditional TV, as we mentioned before far more channels will be available,
and another form of compression will also be used.

DVB-H: A standard Nokia expects
will become de facto for the transmission of video to mobiles via TV
networks using MPEG4 compression.

The entertainment business will be the driving force
behind the delivery of sound and pictures to mobile
terminals and it is, for example, Samsung’s declared
strategy is to back the convergence of entertainment
and mobile telephony in what is known as DMB, in
principle a combination of DAB and DVB. Japan and
Korea have already started implementing this and
expect it to be introduced commercially very soon.

DMB: Digital Multimedia Broadcast. A Japanese/Korean standard for video to mobiles; a combination of DVB and DAB.
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Although Ericsson has joined forces with Sony in the
production of terminals, it is still the leading supplier
of network and switching equipment, providing the
equipment needed to secure transmission on the
mobile networks. This kind of equipment is pivotal.
Although it is possible to broadcast sound and pictures by the digital radio and TV networks according
to the 1:many principal, the return route for interactivity and transactions familiar in the telephone network’s 1:1 dialogue form is lacking. The combination
of these fundamentally different technologies is
therefore vital.
Motorola has just announced its new strategy as ‘The
technology formerly known as the cellphone’, thus
emphasising its stake in the creation of in the infrastructure for 4G.
So both mobile operators and terminal manufacturers have obvious interests in the new digital forms of
transmission and thus also competing with the conventional broadcasters for the spectrum and frequencies needed for the move from analogue to digital.

A new frequency conference
On the basis of an assessment of the this similarity
between technologies it is possible to see the digital
convergence in relation to the regulators’ and politicians’ roles in connection with both the allocation
and used the frequencies. This will be done that an
international frequency conference in 2006.
This conference will continue to ensure that the radio
spectrum used does not cause cross-border interfe-
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rence and at the same time a number of new players
have appeared on the filed which do not have national ties, but whose interests have to be considered
nonetheless.
As far as the EU is concerned, radio spectrum is
regarded as something that can be sold, and that
this should be unified according to directives issued
on the basis of a desire to create a pan-European
digital media and communications industry according to the vision of a 4G information society of the
future to replace the region’s old, familiar agricultural-industrial society.
Denmark is represented by the IT and Telecom
Agency, which comes under the Ministry of Science’s
technology and innovation department. It is therefore closely related to the Ministry of Commerce, and
the Ministry of Culture, which has cultural content
and media under its wing.
This division of interests causes e.g. the public service
broadcasters DR and TV 2 - without consideration of
any other societal interests - to draw up wish-lists to
secure frequencies for more digital channels. This
applies not only to traditional TV programming, but
also to datacast and transmission of information on
the web to supplementary data and information services, better sound and picture quality in the shape
of HDTV and surround sound facilities, more radio
channels, etc.
These wish-lists are thus not an expression of a clarification of the question as to what extent they should
deliver full scale public service TV or whether flow TV

”It gives DR and TV 2 occasion to ponder wish-lists
which are primarily about
securing enough frequencies
for more digital channels.”
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is the condition for fulfilling their PSB obligation with
a view to culture, knowledge and information. It is a
wish-list based primarily on technical considerations.
The reality as far as the digitalisation of the concepts
radio, TV, and especially broadcast are concerned, is
that they are disappearing as a yardstick and definition of radio and TV, because the content of both
media can be delivered on other platforms using
other terminals than traditional radio and TV appliances.

C A B LE D D E N M A R K
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So what, in reality, is the point of investing our
money in a new digital, mast-based transmission
platform for radio and television instead of in broadband? Why do we not simply extend the cable television network and rekindle the old 1990s debate
about the broadband, so-called hybrid network?
It seems rational and would made economic sense to
cable the entire country. But it also seems rational
and certainly worthy of renewed political consideration to have a combination of true broadband - a
GBit network - for the sake of education and general
efficiency as well as a genuinely Danish entertainment solution.
That is not to say that it does not seem rational to
stake on an antenna-based digital network for radio
and TV alone and it seems, all things being equal,
entirely unreasonable (from the point of view of
technology) that people e.g. should have to own a
physically visible antenna or dish and invest in an
STB in order to receive classical TV and radio, when
they are already able - without a visible antenna - to
talk on mobile phones, for example in lifts and in
places one otherwise frequents.
The production of radio and TV content is now also
being digitalised and it is, of course, far cheaper to
operate a digital network and an analogue one, so
the discussion about a terrestrial transmission network and a technology shift for the concept of public
service broadcasting seems to be relevant on the
basis of the premise of ‘access for everyone, everywhere’ - although it ought to be possible without
being forced to play for anything else. And at a terrestrial transmission network does not, for example,

GBit: Giga –in other words 1,000
Mbit/s – not possible over ordinary phone lines and therefre
requires fibre optic cabling to e.g.
homes and office"...power the
development towards e-anything"s.

“…it seems entirely unreasonable that people should
have a dish and invest in
an STB in order to receive
classical TV and radio…”
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provide access to the Internet on the same conditions as e.g. cable TV or broadband.
The construction of a new broadband network offering considerably faster Internet access, e.g. by
means of optical fibre technology; one which has all
the elements of communication and broadcast builtin from the start seems, therefore, like an attractive
alternative. However, if and when this [fibre optic]
technology is established - as is the case at the
moment by individual enterprising electricity utilities
or other ‘broadband companies’ - we will get yet
another platform that can compete with existing and
other future platforms.
”It appears that the incentive for each and every new
transmission technology
has been based on entertainment's terms...”

It seems as though the incentive for each and every
new transmission technology has been based on
entertainment’s terms, which is also the case when it
comes to new infrastructures such as the Internet
and broadband, although it does not necessarily a
respect the interests or wishes of society. If one instead assesses communication, knowledge and education as prerequisites of society, the importance of
the infrastructures assumes an entirely new dimensions.
In this case it is all about having decent, well-organised access to a network and the services that form
the cornerstones of public service
So, what is it exactly that fuels development, and
what needs to be done to encourage citizens/consumers to secure themselves faster access to the
Internet in preference to a digital-TV decoder or a
new digital radio?
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Scenarios old and new
One fundamental view is that advertising should be
regulated: It is, however, also a widely shared and
absolutely obvious truth that there is no difference,
all things considered, between advertising and information. Sometimes, advertising will be pure misinformation or plain bad information, while on other
occasions it will take the form of informative and rather entertaining consumer information.
The dividing line is as fine as a hair, and in the real
world we can ascertain that regulation and control
are still necessary in order to protect the consumer.
The line of separation between good and bad advertising is determined by society and the age, and
since it is one of the world’s oldest professions - sales,
that is - it has as a tool been developed to perfection
by marketeers who are paid to inform consumers of
the delights of product while totally disregarding any
socially related consequences.
When the dot-com wave and expectations of what
the Internet could offer were at their peak hype-level
in the late 1990s the following scenarios were presented:
> That the telecoms sector would take over the entire infrastructure and become the new de facto
monopoly, delivering all content (news, entertainment, film, music, etc” by means of powerful
broadband connections to each and every home
and every company - and with it every single office
and worker.
> That a new industry, the Internet Service Providers
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(ISPs) would emerge as a service industry for access
to the Internet. Each with their own portal (search
engines, mail, etc.) they would endeavour to hold
on to both private consumers and the commercial
sector in a customer-loyalty relationship based on
tailored solutions adapted to supply and demand.
> That the entertainment industry would take over
the Internet as a distribution apparatus for film and
music – as well as offering free telephony. The payment model for entertainment would be based on
a combination of the cinema and the video store
combined with subscription schemes and DRM.
Telephony would be an added benefit and since
capacity and access to the Internet already existed,
collecting individual payment for calls would be
unprofitable.
These three scenarios, all of which could, in principle,
have been realised, reflect extremely different mental
conceptions, different business models and disparate
conceptions of technological (and social) development.
There is no doubt that the telecomm sector after a
hundred years of monopoly thinking imagined that
their scenario model could succeed, but as we know,
the large international and global companies fell foul
of overheating and a lack of focus (for example in
the mobile telephony business). In the same way the
video on demand concept failed as a result of a lack
of focus and an arrogant attitude to the rights issue.
There is no doubt, either, that the many new flexible
ISPs and dot-com entrepreneurs, such as Google,
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eBay, Amazon, A9.com would have liked to be in a
situation in which they were middlemen and wholesalers. 1:1 individualism was technologically feasible,
but was premature and too theoretical: Merchants
are, after all, opportunists, and not strategists or social thinkers.

“1:1 individualism was
technologically feasible, but
was premature and too
theoretical: Merchants are,
after all, opportunists…”

The entertainment industry was, of course, with its
perception of ‘Content is King’ an eminently qualified player, and it saw itself dominate an entirely new
and digital copyright-based distribution network.
Telecoms traffic, on the other hand, was something
very few understood or wanted to understand, so it
was fine for them to give it away. Nor did Hollywood
have any particular understanding of consumer electronics (perhaps with the exception of Sony, which
had, and still has, its own agenda as regards world
domination based on a vertical business model of
proprietary technology) and totally underestimated
the overall development of DVD, PVR and HDTV (in
the same way as the music business has underestimated the Internet’s peer-to-peer - P2P - technology).
The dot-com industry became ‘dot-death’, and only
more long-term business plans survived ‘dot-comagain’. It is, among others, these players that today
power the development towards e-anything, but
which are also hamstrung by the old industries’ fear
of a new dot-death scenario, which has meant that
development has been voluntarily been slow and too
conservative.

“…that power the development towards e-anything”

T H E T I M E I T TA K E S

In a development perspective of time it is interesting
to see how rapid development has actually been. No
more than 5-10 years ago, the large classical players
and sectors were still convinced that they would be
able to control the technology of the future - and
several of them in reality staked, and lost, their fortunes in an attempt to achieve global monopoly.
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”No more than 5-10 years
ago, the large classical
players and sectors were
still convinced that they
would be able to control the
technology of the future...

It is equally as interesting to ascertain that e.g.
Microsoft, IBM and Intel have managed to build and
maintain domination of the basic technology in what
we must call the food chain of digital realignment.
The development of software has undergone one
numerous paradigms. The first programming language was pure machine code - i.e. manually programmed - which in the course of a few development
generations within 20 years has now reached the
fifth generation of object programming the equivalent of the ‘Lego brick’ principle. And in the future,
programming will become even more advanced,
approaching the level of artificial intelligence, at
which we will be able to using expert systems, intelligent buildings and a fully automated transport
industry. In other words: that part of society that will
continue physically to exist and which is not yet on
the agenda - but which perhaps should be instead
of ‘entertainment and sport’ in the world of digital
pictures.
As a matter of curiosity regarding development of
the Internet, software in PCs it is interesting that Bill
Gates and Microsoft did not realise until relatively
recently the potential and dimensions of the global
network the Internet so quickly became.

”... the development of
software [has also] undergone numerous paradigms”
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Today, however, it is obvious that he and Microsoft
drive much of the development on the Internet and
are therefore reaching out in the open IP-world,
where telecommunications, radio and TV are the
next obvious areas of development.
IBM, actually responsible for the PC wave, has had to
admit that it, too, was also mistaken when it did not
believe that development would be so explosive.
They thus gave Microsoft the leading role in the form
of - according to many politicians and regulators - an
oversized, overbearing monopoly.
Conversely, the world must also ascertain that without Microsoft Windows we are unlikely to have got
as far as we have. In the same way, the electronics
industry has not realised until now that the profusion
of devices is related to the social user context, just as
the automotive and construction industries have only
recently realised the potential of sensors and domestic robots. The health sector, for its part, is finally
realising that electronics and digitalisation will allow
them to focus on treatment itself.
It is also a question of the complex technological
world being made more simple - and there is a big
difference between that which is technically feasible
and that which is desirable for the consumer.

The S-curve
Numerous fundamental concepts and especially certain universal rules of the game can help us understand the way technology develops.
First and foremost we have the S-curve, which is
used universally to estimate and analyse the speed at
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which an idea or product can be implemented. The
S-curve has two decisive points: 5% and 20%.
The first of these means that if approximately 5% of
a given gathering (or market) has heard of an idea or
product it is likely that the ground can be prepared
for further promotion, sale, etc. This 5% means that
acceptance has been achieved, but that success will
demand hard work both before and after.
When the idea, product or whatever has achieved an
actual market share or acceptance equivalent to a
share of 20% it is [almost] guaranteed to succeed in
a regular mass-market.
In other words, if it is possible to achieve acceptance
and/or sales of 20% the idea or product is assured
success.
The time it takes to implement something new has
become of more vital significance, and it turns out
that all substantial infrastructures, railways, motorways, airports, electricity grids, phone networks,
radio and TV follow the same curves for acceptance
and penetration - both at the early stage and
towards maturaration of the market. On a time axis,
one can also see the historical development of the
infrastructure technologies.

”...an actual market share
or acceptance equivalent to
a share of 20% [almost]
guarantees success in a
regular mass-market.”
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Figure 9:
S-curves illustrating the pace of implementation in relation to the market
GNR:
Genetics and biotechnology,
Nanotechnology, involving e.g.
molecular production of e.g. new,
faster chips and even smaller,
more capacious hard drives and
new screens for pictures, as well
as Robotics. Robots have long
been used in manufacturing and
will soon be used in the home and
as sensors and improved software
will primarily influence the motor,
aviation and transport sectors
(helped well on the way by terrorrelated safety concerns , etc.

It is thus interesting to note how rapid the implementation of ‘digital’ has been as an overall expression of the introduction and development of e.g.
chips, the PC, software, the Internet, new wireless
technology, etc. It has a shorter, steeper curve and
thus points to the speed at which GNR technologies
will be accepted and implemented.

The hype-curve
The S-curve and exponential growth are frequently
neglected in political debate and media coverage of
new technologies, and this is because of the hypecurve, used to express the idea that every novelty is
interesting per definition. At the time it is discovered

61

or invented, something new attracts far too much
attention and causes the majority of people immediately to extrapolate this or that as though the
novelty was already on the market and would soon
become something everybody owned.

Figure 10:
The hype-curve, originated by Gartner,
is shown here with estimates based on
the year 2000
In reality, however, it usually takes new technology
several years to pass the critical survival point and to
achieve the kind of penetration that will ensure its
success in the mass market. Digital technologies,
however, show that this can come about much
faster, in fact quite explosively in comparison with
previous technologies.
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It can be seen from the graph (with reference to the
given timeframes) that basic technologies and equipment in relation to the Internet’s use as a network,
have penetrated fully, whereas applications and services related to e.g. the online society have not yet
reached maturity.
It is also interesting to see which technologies and
applications are not on the graph. P2P technology,
for example (used for exchanging e.g. MP3s among
anonymous users) and small hard disks (MP3-players,
iPods, etc.) used for storing and playing personally
selected music or other content, have developed far
more rapidly than expected. Developments in connection with recording digital movies to, and playing
them from, the hard drive of a PVR, will be even
more rapid.
One emerging phenomenon is personalisation,
which is both a social and the technical phenomenon. Today’s younger generation has totally adopted
the Internet as a media and with it the possibility to
access providers and content whenever it suits them.
This characterises the mobile element and development of the instant communication concept.

"One emerging phenomenon is personalisation...
[and] ... instant communication."

The older generation (which in socio-demographic
terms can naturally be divided into even more
groups) has until now stayed with mainstream
media. However, with the emergence of new domestic entertainment-related consumer electronics such
as digital flat screens, DVD players and PVRs, they
have become interested in combining PCs and TVs
precisely as the hype-curves of the 1980s said they
would, but which the electronics industry and phone
companies of the day were unable to provide.
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The hype-curve concept also reveals how many technologies (and especially new announcements), made
a tremendous splash in the media but came to nothing all the same. This can happen for any number
of reasons. One of these is that the idea actually was
nothing but hype - i.e. unfeasible - or because the
necessary funding was not forthcoming, that it was
before its time or was overtaken on the inside by
newer (though not necessarily better) technologies
which enjoyed more favourable conditions or better
matched the political/social context of the day.
The history of technology and invention is packed
with examples of this. There are also examples of
technology being exposed to over- or under-promotion, lobbying or PR on the part of special interest
groups, which with diligence and perhaps financial
strength could have steam-rolled all obstacles out of
the way.
This means we can also take a ‘universal’ view of the
influence the media has when it comes to the provision of information - as well the media’s importance
and it role in education and knowledge in contrast to
the entertainment the majority are convinced the
electronic media represent. To this naturally belongs
the debate about public service contra the commercial market. Although both parties are concerned
with entertainment, information and knowledge in
the form of international news, documentaries, debate, etc. it is the particular responsibility of the public
services broadcasters’ also to take care of education.
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”Moore's law has become
synonymous with the computer industry”

Moore’s Law
Yet another universal technology-related concept is
Moore’s law, which is used to express exponential
growth. Moore’s law has become synonymous with
the computer industry, although as an exponential
curve it has actually been through its own five paradigm shifts or generations of ‘calculators’ from the
first mechanical model of the early 18th century,
over radio tubes, electrical relays and transistors to
the now ubiquitous silicon chip, first produced by
Gordon Moore in the mid-1960s.
Moore wrote that the number of transistors (calculating power) that could be fitted on a computer chip
for the same price would be doubled every 12 to 18
months. Today’s popular version is that a computer’s
calculating power doubles as the price halves every
1 1/2 years.
Until now, Moore’s law has been right, and most
people assume that this will continue for another
15-20 years. Even now, however, molecular bio- and
nano-technology is extending that time frame by
several decades.
The law of exponential growth has also proved to
apply to hard drives, network routers, developments
in mobile and wireless technology (as well as numerous other digital technologies) with even shorter
time frames. So it is also interesting to illustrate the
concept of the ‘paradigms’ in a more explicit way.

Shumpeter’s waves
The concept of the paradigm shift was defined by
the Austrian economist Joseph Schumpeter as a new
technology that disrupts the existing world order,
but at the same time builds a new.
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This can be illustrated by taking a look at several
technological inventions, from hydroelectric power,
the use of iron and the manufacture of textiles in the
middle of the 18th century to the subsequent waves
and what is now known as the ‘5th wave’, which
consists of the digital networks, software and new
media during the period 1990 - 2020.

Figure 11
Schumpeter’s waves
This means that the next wave is expected to start
with a destructive effect on the current one, and
according to the model it is expected to take place
between 2020 - 2040.
We already know that this 6th wave will be dominated by GNR technologies, although development
does not take place in the form of something suddenly occurring in the middle of the night to specific
people in one of several specific countries. On the
contrary, it often) happens when routine research
into existing technology takes a quantum leap.
In connection with the existing technologies, double
S-curves can come into play, with the two curves

“A paradigm shift is a new
technology that disrupts the
existing “world order” but
at the same time builds a
new one”
JOSEPH SCHUMPETER
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occurring one after the other as an expression of product development. If, on the other hand, to decisively different technologies are involved there is talk of
different paradigms, even if one of the technologies
is in principle rooted in the other at the inspiration
level, for which creativity is always an expression.
It was and in counter of this kind that was observed
by Nicholas Negroponte as early as the 1970s,
causing him to predict that spoken communication
would become wireless and wireless communication
- i.e. radio and television - ending up in cables under
the ground.
“Spoken communication
will become wireless and
radio and television will end
up in cables under the
ground”
NICOLAS NEGROPONTE

30 years later we can now ascertain that Negroponte’s Switch, as his prediction is popularly known,
has come to fruition within the period he specified,
as well as coinciding with Schumpeter’s 5th wave
and Moore’s Law - as well as following the universal
S-curve.
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- In tune with the future

The accelerating rate of techological development means there is an
increasing need not just for information, but also for a detailed knowledge of digital technology. Without this understanding it is impossible
to envisage the many new possibilities that will emerge for the use of
the technology in a new and different workplaces, in general as well as
specific *kompetenceudvidelse, greater creativity in Denmark and not
least allow us to be at the cutting edge of development in the global
realignment to digital that is more topical now than ever before.
The next step is to build a digitalised network infrastructure that will
secure:
> provision of every kind of digital service
> the flow of information to and from the public sector
> access to search engines
> access to knowledge in the same way as at public libraries
> popular education
> specific training
> and much more.
In short:
The Danes must have access to all kinds of knowledge at any time
anywhere. Access must be available to anything, anywhere at anytime
on any device.
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