Development of Satellite and Terrestrial
Digital Broadcasting Systems and
Services and Implications
for Education and Training

Final Report

A Study for the DGXIII C3
Telematics Applications Programme
Education and Training Sector

Prepared by

pjb Associates, UK

July 1999

European Commission
DirectorateGeneral Xl
Information Society: Telecommunications, Markets,
Technologies Innovation and Exploitation of Research
Information Society Technologies: Content, Multimedia Tools
and Marke$ Education and training applications



Legal Notice

Neither the Commission of the European Communities
nor any person acting on behalf of the Commission
is responsible for the use that might be made
of the information contained in this document

Written by

Peter J. Bates
pjb Associates,
Ely, Cambridgeshire,
United Kingdom

Email pjb@pjb.co.uk
Tel +44 1353 667973
Fax +44 1353 661475

Contract No. 25243

Copyright © 1999 by the European Commission



Executive Summary

Introduction

Thisisastud i nt o the “Devel opment of Satellit
Systems and Services and I mplications for
that will need to be addressed by all organisations involved in education and training
concerninghe developments of satellite, terrestrial and cable digital broadcasting

systems and services. The main focus of study is on the development of interactive

TV learning services to the home via consumer or low cost receivers. It primarily

covers developmés within the European Union but also considers developments in

other parts of the world.

Up until a few years ago most radio and television broadcasts made use of analogue
technologies. This has now changed and there are now over 1000 TV channels

accesdle to homes in Europe via satellite using digital technologies. Using suitable
equipment it is also possible to broadcast data via satellite directly to a computer. In
addition, it is increasingly possible for digital broadcasts to be sent via cableksetwo

and al so i n a di g-iterestrial froadcasting usihgoam existing he ai
aerial that was used for receiving analogue broadcasts.

As Europe along with the rest of the world is moving to an era of lifelong learning a
key issue for thoseffering learning services is to find the most effective way of
reaching their target audiences. This study reviews these technology developments
and explores the potential use of interactive digital TV learning services reaching
people in their homes. katactivity can enable a passive viewer to become an active
learner- thus increasing the potential for moredapth learning to take place.

Digital broadcasting technologies -state of the art

The study looked at the developments concerning data broadgakgital radio and
in particular it focused on interactive digital TV. (Chapter 2)

Data broadcasting

It was found that data broadcasting services primarily use a satellite to broadcast
multimedia data directly to a computer via a satellite dish atdpglkd. Although it is
possible for a home user to receive such a service at a relatively low cost, uptake has
mainly been by institutions and companies who subscribe to a specialist service. A
few educational applications are beginning to emerge focusedds schools or

medical centres.

Technically the technology is mature and a number of commercial suppliers offer
various delivery services.

Digital Radio

The study found that although a number of broadcasters are broadcasting in a digital
audio format amss a number of countries within the EU, there are very few listeners
utilising this format. This is mainly due to the high cost of digital radios. It was also
noted that some limited multimedia facility could be made available with the audio
signal which some people see as having a potential usage for education and training
(Chapter 2).



Digital TV

Digital TV is now in its third year in some parts of the European Union. However, in
some countries it has only just become available during the later d29&fA few
countries do not have any digital TV channels that originate from within the country.

The overall uptake of digital TV services across the European Union is still very low.
The latest figures available indicate that only about 2.2% of EU Tdtwlds were
accessing digital TV services in mid 1998. As Digital TV has started to take off in
many European countries from mid 1998 there will certainly have been an increase by
mid 1999 but it is still likely to be low.

Digital TV is now available \a satellite, cable networks and digital terrestrial

networks. However, access to any one of these services is not evenly spread across the
European Union. Most households within Europe are able to receive digital TV
broadcasts via either satellite cablalmital terrestrial delivery methods. Some

households are capable of receiving more than one of these services.

All these methods of reception require a digitalteptbox that converts the digital
signal into a suitable format for using with an exigtir\V set. Or it is possible to buy
a new TV which has the sa&ip box integrated within the system.

Early settop boxes had no capability for interactivity except for changing channels.
Later versions of sdabp boxes will have increased levels of intératy utilising a
connection to a normal telephone line or a cable network as the return channel. This
means that interactivity is possible in the form-of:

1 A En h an c-dhe viwer&elects additional information, views or
responds to questionnairetivgt watching an existing TV programme.

T Al nt er act i-acaessingeinformatore isdependent of a TV
channel through the TV set, including access to the Internet and other
online services.

Interactive services in various formats are only just begmto emerge and

consequently are only used by a very small number of users across Europe. However,
market analysts predict a significant increase in interactive services via TV in Europe
and the US over the next four years with 25% of households havaggs to them.

However, residential uptake of interactive services via computer will still be greater
due to the larger number of households having all the equipment to access such online
services.

The study explores in detail the technical issuesinglab the development of
interactive digital TV including key players and developments of other competitive
technologies (Chapter 2).

State of developments in Europe and other parts of the World

The study includes a country by country status report (Eh&pton the state of
developments of digital TV in Europe and the other parts of the World. It has been
found that there are wide variations in the state of implication for receiving the



different digital broadcasting technologiesatellite, cable andigital terrestrial
across the EU. The historical development of analogue reception technologies,
methods of paying for the channels resulting in the number otdrag channels is
influencing the development of digital broadcasting.

The European Uniois more diverse in terms of the technologies used for digital TV
than the United States. However, Japan seems to be following a similar pattern to the
EU but is lagging behind in digital TV developments. The interactive digital TV
market in the EU appeats be slightly more developed than the US, but is likely to

be overtaken by the US over the next few years. With the exception of Poland
generally Central and Eastern Europe is lagging behind the EU. Poland appears to
have approximately 6% of household&stribing to digital TV services.

Currently, the EU may just have the edge on the United States by leading
developments towards interactive digital TV learning services. But, strategies in the
US will lead to continentvide developments and could enaliie US to take the lead

if digital TV uptake is rapid. There is little evidence that there is much activity in
Japan or Central and Eastern Europe.

Examples of digital broadcasting learning services

The study includes twelve case studies of current andi@iblearning services using
digital broadcasting technologies (Chapter 4). They can be categorised as:

Traditional educational channels who enhance their senbges
9 Utilising the extra capacity available by increasing the number of
programmes broadst
1 And possibly, providing some sort of interactivity via a separate web site

Data broadcasting servicealat provide:-
1 High speed access to the Internet enabling educational content to be
accessed
1 Delivery of specific learning resources

New Interactie TV Servicethat can be either:
1 Interactive services which enable the viewer to access information
independent of the TV channel
1 Enhanced TV services which enable the viewer to do more that passively
watch a TV programme

Understanding the market for interactive digital TV services to
the home

The development of the market for digital TV interactive learning services in Europe
is very much dependent upon the development of the broader market for interactive
services to the home. The study (Chapter 5Yyigdas some observations and trends

for the development of this broader market in terms of:

M Online Internet based interactive services
1 TV based Interactive Services



There is likely to be continuous growth in interactive TV enabled households over the
next decade. This second platform for interactive services to the home is becoming a
serious contender with the possibility of a quarter of European households capable of
receiving interactive TV services within four or five years. However, omdmabled
computer households will dominate for the foreseeable future providing another
means to enable interactivity to the home. (Figure 1)
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There will also be variations across Europe as to whether various interactive services
via the TV wil take off or not. In some countries access to online services using a
computer will be the most appropriate means. Whereas in other countries with a lower
penetration of computers to the home the TV may be more appropriate. The delivery
mechanisms usedsatellite, cable or digital terrestriaWill also vary across Europe
(Figure 2). There is also likely to be a demand for videalemand services.

Implications for Education and Training

The study looked at what implications this has for educationrairdrig (Chapter 6)
in terms of:-

1 what evidence exists to suggest a demand for interactive TV learning
services

1 the nature of education and training provision and how it is funded

It provides an:

1 analysis of service providers involved or likely ®ibvolved in offering

digital broadcasting learning services
1 assessment of the impact digital broadcasting systems are likely to have on
education and training, in terms of traditional and innovative services
analysis of the different ways of paying farch services
analysis of service providers involved or likely to be involved in offering
digital broadcasting learning services

= =

Where there is an awareness of interactive services via TV, there is some evidence to
show that there is interest in educaticservices and some indication that households
would be prepared to pay for such services.

Conclusions

Data broadcasting

1. The further development of learning services utilising data broadcasting
technologies is primarily dependent on content providersifglenf this
technology as an appropriate means of delivering the service they wish to offer.
Therefore commercial technology suppliers need to make learning service
suppliers more aware of their offerings.

Digital Audio

2. This study was unable to identifyyapotentially unique digital audio application
that could be utilised by education and training.

3. However, as with all technologies, the development of digital audio broadcasting
should be monitored in case any technical breakthrough offers new oppastunitie
for the delivery of education and training.



Digital TV

Interactive TV Services

4. Generally, there is currently little demand from home consumers for interactive
services via TV so a demand will need to be created before consumers will buy
the appropriatequiipment needed.

5. However, where public awareness has been raised, there is some interest in
interactive services and even a willingness to pay for such services.

Development of Interactive TV learning services

6. The uptake of interactive TV learning servieesoss the EU will be very uneven.
Prospects for the development of such services is high in only three countries and
prospects will be low in another six countries as indicated in the table below

(Figure 3).
Figure 3 Prospects for development of intéikee digital TV
learning services with EU Countries
(shaded area indicates the level of prospect)
Country Prospects
High Medium Low
Austria
Belgium
Denmark
Finland X
France
Germany
Greece X
Ireland X
Italy X
Luxembourg X
Netherlands X
Portugal X
Spain X
Sweden X
United Kingdom X

7. However, this may not necessarily put some European countries at a disadvantage to
others because other competitive technologies may be more appropriate and have a
moredominant role.

8. Most of these interactive TV learning services are likely to be in an informal or
“edutainment” for mat

9. Early developers of interactive TV learning services are likely be public service
educational broadcasters and commercial operators \agawsh to gain a
competitive advantage over their rivals like sports channels.

10.However, there does appear to be a demand for language learning, which may
encourage the uptake of interactive digital TV.

11.Interactive TV may offer some innovative approacloesctkling the problems of
basic skills in an informal and entertaining way.

12.Separate "TV channel independent” interactive services utilising the return channel
are starting to emerge in the form of:
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a) learning resources related to the national curricdtumschool children and
b) Online encyclopaedias involving new alliances with traditional publishers.

13.Unt il a critical mass of househol ds are
and training providers will be reluctant to consider offeringractve learning
services.

14.Broadcasters will continue to be the prime gatekeepers of interactive TV services to
the home. As they have done with television they will control what the user has access
to as well as the quality of the services on offer aeddfvelopment of these services.
Compared to the World Wide Web this may act as a barrier for traditional education
and training providers to offer interactive TV learning services.

15.Therefore it seems unlikely that interactive TV learning services wddneinated by
traditional education and training providers. However, they may find new market
opportunities for offering their learning services through local cable networks once
they are able to offer broadband accessibility.

16.1n some parts of Europe thasea strong affinity for a regional or national identity
linked closely with culture and education. If these areas have access to their own
digital TV channel there could be opportunities for developing interactive TV
learning services closely with locaaditional educational and training providers, as is
happening in Wales. However, they must be part of an education and training strategy
funded from mainstream public sector funding.

Internet-based learning services to the home

17.Most education and trainirgroviders will find it easier to utilise the Internet for
interactive learning services than for using interactive digital TV.

18.There will also be new opportunities for accessing good quality full screen video and
audio with further improvements to increag speed of access via ADSL
technologies, which would increase usage.

19. However, these technologies could still be used to access the Internet through a TV
set.

20.Low cost setop boxes linked to a TV for accessing only online services could
provide an alterative means of accessing such services without the need for a
computer. This may meet a socially important need to offer online learning services to
people who cannot afford to buy a home computer.

Digital TV Technology issues

21.The technologies to supportéractive TV services are developing fast.
Incompatibility issues relating to hardware and software are beginning to be
addressed by the industry, which is aware that these issues need to be solved.

22.Therefore, over the next few years the industry isyikelresolve problems like
different conditional access systems and different interactive software, through a
mixture of mutual cebperation and competition.

23.  As most households would generally only subscribe to one type of digital TV
service with its bouget of channels and interactive services, these incompatibility
issues are not really a problem to them.

24.But it can create additional costs for broadcasts that make their services available on a
number of different platforms. This would be due to the cbatlapting the
interactive software for the different platforms.
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Other Competitive Technologies

25.As the Internet is now relatively easily accessible from the home it will continue to
develop as the main technology for utilisation by remote learning services

26.As ADSL technologies develop it will be increasingly possible to distribute full
screen video with interactivity via the telephone to a computer orto a TV.

27.There are also developments towards personal TV where the viewer is able to decide
what programmethey want view and when they want to view them. They could
access them from a remote server or they could be stored in-eamgbity storage
device in the home.

Decisions for organisations supplying learning services

28. Organisations wishing to offer irctive learning services to the home will need to
make decisions on what is the most appropriate anekfiestive delivery
mechanism for their purpose. It could be broadcast or it could be accessible online.
Knowledge and knovihow in this area is onlytarting to emerge.

Process of Innovation transfer

29.As has been stated in a previous report to thkiH€very important to understand
the process of innovation transfer. This helps to determine what recommendations
should be made for the developmenirméractive digital TV learning services across
the European Union.

30.An innovation can involve the development of products, tools and devices. Or it can
involve a process with the development of new ideas, approaches or techniques.

31.The products tools and dees are already available and being further refined in the
case of interactive digital TV. But the new ideas and approaches in the context of
interactive digital TV learning Services are at a very immature stage and limited to
isolated pockets of developent across the EU.

32.Therefore, to ensure the even diffusion and transfer across the EU of new ideas and
approaches for the utilisation of interactive digital TV learning Services, human
networking of those involved in broadcasting, education and theckticsal.

33.This would also enable equality of opportunities for such services to develop and
would be an important ingredient in securing and increasing competitiveness across
the EU where there are clearly cultural and linguistic barriers within broaugastd
education. This is compared to the United States where a common language certainly
can encourage the rapid diffusion of ideas and approaches-nédien

Need for Intervention

34.The development of interactive digital TV learning services could benéfely to
market forces. This would eventually result in the development of some sort of
sustainable services but unevenly and slowly spread across the EU because of lack of
knowledge and knovinow.

35.The other approach could be to actively stimulate @steknowledge and knethwow
through the bringing together of education, broadcasting and the IT sectors. This
could result in some early solutions to laggmle training needs across regions or
countries and enable EU organisations with expertise iratbesto gain a competitive
advantage other rivals from other parts of the World.

! "Developing Teématicbased Learning Serviceshe Role of SME Networks" A Study for the
DGXIIl C3 Telematics Applications Programme Education and Training Sector 1995
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Recommendations

These following recommendations describe ways in which the European Commission
may intervene to stimulate developments in utilising new digital broadcasting
technologies for education and training without distorting existing market
developments.

A market for digital broadcasting technologies is already developing with a number of
suppliers already offering products and services for data broadcasting andldigital

In particular, digital TV with fledgling interactive services is emerging within a
consumer market. Other competitive technologies are also emerging rapidly, which
could provide alternative solutions. As previously stated the education and training
business has little control over these technology and market developments.

However educationalists and broadcasters need to aware of the continuing technical
developments and constantly review their potential utilisation. Manufacturers and
suppliers of digal broadcasting technologies need to be aware of the potential
education and training market for such services and actively exploit it.

Within this context the European Commi ssi O]
awareness, disseminating good practiog stimulating a body of research which will

ensure that the interactive TV learning services are utilising sound pedagogical

practices and are sustainable within the mainstream funding mechanisms which are

available. This will help education and trainimgviders make decisions as to

whether they should be utilising these technologies for their particular learning

offerings.

The recommendations are therefore:

1. As afirst stage this report could be made available to policy and denisikers in
broadcasng, education and training and the IT industry.

2. But, in order to further raise awareness, disseminate knowledge of technological
developments and encourageaperation, a series of workshops should be funded in
order to bring together key players fromass Europe to share knowledge and know
how.

3. With some assistance from the industry and from the EC asikekhould be
established in order to collate technological, pedagogical, managerial and costing
issues relating to using digital broadcasting ameiotechnologies for learning.

4. This should be linked to an information service consisting of a helpline where
organisations will be able to get further assistance and where knowledge and know
how can be disseminated via presentations and articles toubatieth and training
world.

5. This should lead to the establishment of a Europeide forum in order to bring
together all key players who are active or interested in using digital broadcasting
technologies to develop interactive TV learning services. fiticpéar it should be a
vehicle to encourage strategic alliances between pphirate partnerships and to
reduce the cultural differences that currently exist between broadcasters and those in
the telecommunications industry. It should take into accthntonvergence of the
technologies and should consider the impact of new developments in online
technologies. Although the Forum may initially have a particular technological focus,



this should always be in the context of the appropriate use of the legiesdor
enhancing learning.

6. Itis proposed that the Forum will identify specific areas of research where a greater
understanding of the learning process through interactive TV is still needed. Involving
the key players in this decision process will gaghat the research that is carried out
will be of value to them and will also be state of the art research not already covered
by the industry.

7. Areas of research may be:

i. Gaining better understanding of the various approaches for utilising
interactive TVlearning services where there is a need for a high impact
with a mass audience.

ii. Further market research into the types of interactive TV learning services
that home users really want and their effectiveness over traditional
education and training systems.

iii. To create a body of research into good design practice of user interfaces,
for interactive learning services, from a pedagogical perspective.

iv. As the market starts to develop, to conduct research, which gains a better
understanding of the costs of utiligimteractive TV, compared to other
online services for learning purposes.

v. A feasibility study into the potential usage of very lowst devices linked
to an ordinary TV set and an existing telephone line utilising ADSL
technology to access local learni@gources via an Intranet. This must
include the ability of people with computers to also access the same
resources.

vi. Exploring the potential of local or regional educational institutions utilising
local digital cable networks for interactive TV learningvéees.

vii. Exploring the potential of utilising interactive TV for tackling national or
regional skills shortages and basic skills deficiencies in an informal and
entertaining way.

8. Other activities undertaken by the Forum should be:

i. Monitoring developmentwwards interoperability of sébp boxes and
identifying whether there are any factors concerning the development of
interactive TV learning services.

ii. Addressing standardisation issues with particular reference to adopting a
standard encoding system oreling learning resources and interactive
components to be easily moved onto a number of different platforms and
delivery systems.
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Chapter 1
Introduction

1.1 Purpose of the study

This study dboks at the development of satellite, terrestrial and cable digital
broadcasting systems and services and the implications that this has for education and
training. It focuses on developments within Europe but also considers developments

in other parts othe world.

A major focus of this study is on the potential for interactive learning services to the
home via digital television (TV) using consumer or fo@st receivers. However, it is
also possible using the same or similar equipment to receive interisetrning

services to the office or a learning institution. This study does not deal with digital
broadcasting technologies that require more expensive equipment to be available in
institutions and companies. Therefore, the types of services thatadedbbe/to the

home or the office via consumer devices are likely to be of the same types.

Issues that are addressed by this study include:

Technologies

Services

Key Players

Implications for Learning

Accessibility

Regional differences

Barriers to develament

Regional versus European developments
Competitive and Future Developments

=42 =428 _-9_-9_-9_-9_-45_-°

1.2 Overview of Developments of Digital Broadcasting Services

Up until a few years ago most radio and television broadcasts made use of analogue
technologies. This has now chadgand there are now over 1000 TV channels

accessible to homes in Europe via satellite using digital technologies. Using suitable
equipment it is also possible to broadcast data via satellite directly to a computer in

the home. In addition, it is increagiy possible for digital broadcasts to be sent via

cabl e networks and al s o-terrestrial brdadcgstitgal f or ma:
using an existing aerial that was used for receiving analogue broadcasts.

In order to receive digital broadcasts, bimeme user has to have a suitable device
known as a sdbp box- for receiving and converting the digital signal into a suitable
format for using with an existing TV set. This is in addition to the equipment needed
to receive the signalwhether it is va satellite, cable or terrestrial means.

Receiving a digital broadcast means that the quality of sound and picture is improved.

It also means that the broadcaster can transmit more programmes over the same
amount of bandwidth than it can do for analogteatcasts. For the broadcaster this
means it is cheaper to broadcast each channel and more channels can be offered to the
consumer giving them a wider variety of choice. This has been a major advantage for

15



the commercial broadcasters who charge a subserifir a bouquet of channels and
can also charge extra for additional premium channels on-pgrayew basis. With
extra channels available they can also stagger the start of films enabling people to
have some choice as to what time they wish to wafitma

The most rapid developments of digital broadcasting have been via satellite. However,
in some countriesthe United Kingdom and Sweden in particu#&errestrial digital
broadcasting has started. The driving forces for these developments lteettebe
national governments who:

1 are keen to encourage competition amongst broadcasters
1 want to stimulate the development of the Information Society
{1 are able to gain extra revenue from selling off bandwidth.

The more rapid the conversion from analoguedigital, the more bandwidth is
available for digital services.

At the end of 1997 no more than 50% of European homes passed by cable (but not
necessarily connected) had been digitfseldwever, competition is now also driving
the cable companies tdfer digital services. For older cable networks this involves
considerable expense for upgradirgut this also means that they can both offer
telephony and also meet demand for ksgleed access to the Internet.

Digital broadcasting is in effect the ladcasting of data in a variety of multiple media

formats- video, sound, text and graphics a similar way that a computer receives

data when it is connected to an online service. For households with digital cable

networks it is possible to request infwation from the broadcaster via the cable
network’s “return channel”. This is also p
broadcasting by using a normal telephone line connected to ttapdmix containing

an internal modem. Thus it is then possiblefter sacalled interactive services,

changing the TV from a passive viewing device to an active device which can receive
information requested by the viewer.

1.3 Implications for Education and Training Providers

As Europe along with the rest of the worlddnoving into an era of lifelong learning a

key issue for those offering learning services is to find the most effective way of
reaching their target audiences. It is also in the interest of many governments to make
learning more widely available and assible to their citizens. Access to knowledge

and learning is now seen as a means of enabling a region to remain competitive in
what is now becoming a global economy. The reskilling and upskilling of large
numbers of people is now being considered as hwitigally important in particular

for those who may not have had any education or training since leaving school.

The traditional providers of education and training are failing to satisfy all these needs
particularly when there is an increasing demardatcess to learning at any time and
any place. Flexible and distance learning methods are being seen as one way of
meeting some of these needs, particularly with the use of new technologies. The use
of the Internet with the World Wide Web is startingoecome a useful way of

“pDevel opment of DTV in Europe Reference Report/ 19
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providing learning services including the opportunities for interactivity. TV and radio
broadcasting has for many years been a very appropriate means of providing

knowledge and specific learning experiences ranging from univergélytte primary

school level, from basic skills to vocational courses for small businesses. However,

the availability of such specific programmes does vary across Europe. In addition,
increasingly “specific | earningbcialprogramme
hours requiring the viewer to record the pi

Digital broadcasting technologies have the potential to offer new ways of providing
learning experiences to the home as well as the office. More digital charméls ca
broadcast than was possible with analogue channels. Potentially the programmes
could be cheaper to produce and broadcast. Interactive services of various types are
possible. Interactivity is seen to be of particular importance in the process afigearni
The combination of these two factors means that learning through a TV set could be
made more accessible and interesting and has the potential to reach most households
in Europe who are already used to watchinga TV.

Interactive digital broadcastingdening services do have the potential of reaching
millions of people in their own home or office whenever they have a need for such
services and possibly in a cogtffective way. However, there are still a large number
of issues that need to be addredseidre such services could become widely
available. This report explores the possibilities of what might become a reality in the
near future. It also explores the implications of developments of other competitive
technologies that are beginning to emdmmeffer highspeed delivery of information

to the home. In addition it looks at current ways that data broadcasting can also
provide multimedia learning resources.
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Chapter 2
Digital Satellite, Terrestrial and Cable Broadcasting
Technologies — the State of the Art

It is possible to divide digital broadcasting technology into three types according to
how it is utilised:

71 Data Broadcasting
71 Digital Radio
1 Digital TV

They are all delivered in the same way as digital data as distinct from an analogue
signal.They can also be broadcast via satellite, cable and terrestrial means. However,
the method of receiving this signal will vary.

2.1 Data Broadcasting

Generally, data broadcasting involves the delivery of multimedia content directly to a

computer. This inveles installing a specific data card into the computer for receiving

the data and converting it into a format that can be utilised by the computer. As most
commercial data broadcasting services deliver via satellite this data card will need to
beconnectetdt 0 a satellite dish. Requests for spe
currently involving a modem connected to a computer generally via a normal

telephone line. However, a new generation of-tvay satellite links using 96m

dishes is planned to beailable towards the end of 1999. It will also be possible for

higherspeed return channel links to be available via cable modems if connected to

cable networks.

Various European satellite operators including Astra, Eutelsat and Hispasat have
implementedsatellite data broadcasting networks (DBNs). The wide area coverage of

a single satellite footprint and the possible bit rates of more than 30 Mbit/sec per
transponder could enable a typical ®DM to be transmitted to a whole continent in
under three mirtes. With more than 16 million PCs bought in Europe in 1996, and

more than 30 million households having direct access to satellite transmissions, the
potential for utilising this technology is huge. A number of commercial services are
now available acrodsurope. However, they have tended not to focus towards the

home market at present. This report does include a number of examples of educational
use to schools (See Chapter 4)

2.2 Digital Radio

There are a number of broadcasters broadcasting in a digi@afoamat in various
countries of Europe including the UK and Germany. However, currently the main
obstacle to this development is the high cost of radio receivers (about 700 euro). It is
also possible to plug in a data card into a computer to receival deglio. Digital

radio not only offers high quality sound particularly when on the move but it can also
offer some limited multimedia.

This study did investigate the potential for utilising digital radio for education and
training purposes but it wagfficult to see any unique opportunities which were not
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already becoming available via digital TV or via the Internet. The multimedia
component of digital radio is very limited due to the limited bandwidth. Better
multimedia content is already accessilkethe Internet. There is the potential for
broadcasting learning resources in the form of data to a local community via a local
radio station, but this could be done without digital radio. Digital radio is in fact just
the broadcasting of data.

The tranmission of data through local terrestrial transmitters in a similar way that
local radio is broadcast does offer some interesting opportunities for education and
training and should be investigated further once digital radio starts to take off.
Predictionsare that this will not be until 2003 when digital radio receivers start to be
installed in cars, thus bringing down the cost of the receivers and encouraging more
listeners. In turn this will encourage more radio stations to broadcast in a digital
formatand will enable a better assessment of what bandwidth could be utilised for
localised terrestrial data broadcasting.

Due to its limited opportunities for education and training the study did not investigate
digital radio any further. However, it is notdtht many radio stations also broadcast
using streaming audio via the web and this is increasing wode access to many

local radio stations previously unheard of outside their local areas. Low cost access to
learning programmes via the web does offat @f potential.

2.3 Digital TV

Digital TV is seen as offering the biggest potential for education and training purposes
as most European households already have a television and digital TV broadcasting is
already widespread across Europe particuladysaitellite. It is also starting to be
broadcast via cable and also via terrestrial means. However, the latest figures
available indicate that only about 2.2% EU TV households were accessing digital

TV services in mid 1998.

Set-top Box

For all deliverymechanisms a digital s&ip box has to be connected between a
normal TV and the incoming signal. The-tgh box serves a number of purposes:

It converts the digital signal into a format that can be viewed on the TV.

It usually provides the means by whionly registered users can access the
digital broadcaststhis is known as conditional access.

It also contains the software to enable the utilisation of interactive services.
The box may also have an internal modem that can be connected to a
telephond i ne, both for the “return path” fo
sending user statistics back to the service operator.

1 There is also currently limited memory in the box for holding updated versions
of the electronic programme guide and other data thditrbgydownloaded

into the box. Later generations of-$ep boxes are likely to have considerably
more memory.

T
T

= =4

% Information proviekd byGilles Fontaine, IDATE, 25 May 1999
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According to a Datamonitbreport, the installed base of digital-$ep boxes in

Europe will grow rapidly from 1997 to 2003, enabling consuwerreceive

interactive services via their television sets, not just their PCs. The report predicts that
in 2003 there will be 29 million digital sébp boxes in Europe enabled with a modem
for interactive services. Modems are fast becoming standardital dettop boxes in
Europe, already extending the reach of interactive services beyond the PC user base.
The number of sebp boxes enabled with a modem for interactive services will
increase from 1 million in 1997 to 29 million in 2003, in Europee Wajority of the
installed base of s¢ébp box modems will be PSTN ones, used by satellite and
terrestrial operators. Firgieneration digital cable s&ip boxes are also using PSTN
modems, although in the long term many cable operators will change tabig

modems to make use of upgraded networks. It is predicted that not all of the homes
with modems in their sébp boxes will enable them by plugging them into a

telephone socket. However, this may change itg@boxes are configured to work

only if they are connected to a telephone line.

There is no standard specification for ategtbox as this is determined by the service
broadcaster, who may sell, rent or give away thédartbox when a household

subscribes to a particular service.-ggtlo x es f or r-tecaer Vi sgt éfreee
broadcasts can also be purchased independently, but they can cost twice the amount

than those provided by the service broadcaster, as they would not be subsidised.

There are many different types of-$ep boxesavailable across Europe. They vary
according to two particular features:

1 Conditional access system
1 Application Programme Interface software (API)

Conditional access

Conditional access is the method by which the service broadcaster can control access
to the bouquet of channels that are subscribed to by the viewer. When a viewer
subscribes to a service they are usually provided with a smartcard that is inserted into
the settop box. It is also a useful way of controlling which regions of Europe are
allowed &cess to particular programmes, allowing fees for intellectual property rights
to be more finely tuned, thus perhaps reducing costs. The table (Figure 2.1) below
lists the different types of systems available.

““Sepbp box markets in Europe and the US: profit opp
January 1999t aken from press release “Digital television
acrossEur ope’”, 11 January 1999
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Figure 2.1 Conditional access systems in Raro

Systems Designers
Viaccess France Télécom
Mediaguard Seca
nd Beta-Research-Irdeto
Nagravision Kudelski
Videoguard News Data System
Digicipher Il General Instrument
Conax CAS3 Conax Telenor

Source IDATE

It is debatable as to whether the numtifedifferent conditional access systems causes
problems or not. For the minority of households with more expensive steerable
satellite dishes and receivers who wish to subscribe to more than one bouquet of
offerings, across a range of satellites, diffeartditional access systems can cause
difficulties. But for majority of households it is not a problem, as they will tend to
only subscribe to one bouquet of offerings delivered via satellite, cable or digital
terrestrial. If they decided to subscribe tormthan one bouquet of offerings via
different delivery systems they would still need a different type etiogebox.

Where more than one bouquet of offerings is available via the same platform, e.g.
satellite, simulcrypt agreements have usually beached allowing seibp boxes

with different methods of conditional access to receive both bouquets of offerings.
However, there is one notable excepti@@anal Satellite and TPS in Franocehere

no agreement has been reached for various commercial se&soountries where a
number of bouquets of offerings are available, the operators have also tended to
broadcast from the same satellite making it unnecessary to require a steerable dish.

Simulcrypt allows different decoders with different conditioraess methods to
decode different bouquets of channels from different service providers if the
appropriate smartcard is present. However, this adds complexity to the service
provider's equipment, as they will have to send more than one type of decodadg sig
But it does allow the use of existing receivers without modification.

Another method is multicrypt transmissions that allow two different encryption
systems to c@xist in the same receiver. The signal is sent sequentially through
different conditioal access modules that are in theteptbox. If the appropriate
smartcard is present the viewer will be able to receive that bouquet of programmes.
However, setop boxes that are capable of using a number of different conditional
access systems tendide more expensive.

For the mass market most-4¢ep boxes are generally rented or free to households
who subscribe to a specific service operator but they are sometimes only capable of
using the conditional access system of the service provider. Thigasla off" for

getting a cheaper but a proprietary-tegt box. However, it does have an important
impact of increasing the overall number of subscribers to digital services that could
eventually reduce costs for both the subscriber and the servicéoopera

**Devel opment of digital TV in Europe: Reference
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There have been early fears that proprietaryageboxes with their own conditional
access would cause restricted access to digital TV offerings. However these fears do
not appear to have materiali§eMlarket forces are likely to drive service og@rs to

sort out any interoperability problems as they are more likely to have to bear the cost
of replacing future generations of 4ep boxes at no cost to the household. Future
generations of sé¢bp boxes will provide the more advanced interactergises that

will become available.

Broadcasters also have the option of transmitting their channels on more than one
platform depending on their target audience. Public service broadcasters will tend to
offer their channels on a number of different delivsystems. For example, BBC
Knowledge is available via satellite and terrestrial digital. Commercial operators
would have to make a commercial decision as to whether they would offer an
educational service on a number of different platforms.

It should éso0 be noted that the vast majority of learning services are regional or
national, but rarely, TrarBuropean in nature. The exception is specialised
professional services that would be of high value thus the cost of buying any
additional receiving equipméwould be very small compared to the overall cost of

the learning service. Therefore, any organisation wishing to offer a digital TV
learning service for the mass market in the future needs use service operators who
reach the majority of households theigh to target even though it may involve a
number of different platforms. The costs of conditional access are already being born
by each service operator.

Application Programme Interface

The application programme interface (API) is essentially the scftoaerating
system for the seébp box- in particular it controls the types of interactivity that are
possible. A number of different systems are available in Europe as detailed in the
table (Figure 2.2) below:

Figure 2.2 API systems in Europe

Systems Designers
Open TV Thomson Multimédia
Mediahighway Seca
Sun Chorus Sun Microsystem
Power TV Scientific Atlanta
DTV Navigator Network Computer Inc.

Source IDATE

Two APIs currently dominate the European market: Mediahighway, developed by
Canal+, and Op€l'V. These are proprietary systems that are not interoperable with
each other or the Internet. Mediahighway
dominant digital payelevision services in France, Spain, Italy, Belgium, the

Netherlands and Scandinavia.dontrast, OpenT¥has been adopted by British Sky
Broadcasting and Open in the United Kingdom; Television Par Satellite, France

®"Development of digital TV in Europe, Reference report/ 1998" P69 Draft December 1998 IDATE

“Devel opment of digrndealr &@p/ortn/ Eug D", IRRARE eDr aft

8 OpenTv Web sitehttp://www.opentv.com
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Telecom Cable and Lyonnaise Cable in France; Telia in Sweden; TeleDanmark Kabel
in Denmark; ViaDigital/Telefonica in Spain;r8am in Italy; and Multichoice in
Greece, South Africa and the Middle East.

These designs of s&ip box are being joined by new entrants including PowerTV
from Scientific Atlanta and Navigator from NCI which are making modest progress in
the cable sectoMicrosoft also has aspirations to have its Windows CE operating
system incorporated within a range of-s8®i boxes. There is also the MHEGS5 design
that is being developed under the auspices of MHE® Multimedia and

Hypermedia Experts Group. Some dxoasters appear to be interested in using
MHEGS5 but most of the industry appears to want to move towards ahkse

standard.

The various APIs for sé¢bp boxes are generally not an issue for a particular home
user, as each tends to subscribe to onbyservice. However, the current-8gi box
installed base across Europe is fragmented between the differentakflshese

have differing levels of interoperability. Potential interactive television content
providers are likely to be deterred from guaing services if they have to develop
them for a number of different software platforms even within one national market.

This is a very important issue for those planning to develop interactive learning
services. They will be keen to offer their sergiterough as many platforms as their
target audience will use. This would result in additional costs and as new generations
of setup boxes become available there may also be additional costs for repurposing
older courseware.

However, it is believed thalhe industry is aware of this particular problem and is
starting to address it. It is likely that the differing APIs will migrate towards
interoperability in line with the path set out by the Digital Video Broadcasting Group
(DVB) Multimedia Home PlatfornfMHP) standard, which appears to be moving
towards a Javhased standard. This will include Internet standards, making different
APIs compatible with each other and the Internet. Software interoperability will lead
to increased development of interactservices on digital television platforms.

Recommendation

The development towards interoperability needs to be monitored carefully. If there are
signs that lack of interoperability is acting as a deterrent to the development of
interactive services, thenmse sort of intervention may be needed by the European
Commission.

Digital Satellite

For those households receiving digital satellite broadcasts, a satellite dish is also
required. This could be a fixed dish pointing to the appropriate satellite trangmittin

the digital broadcasts they want to receive. Alternatively, it could be a steerable dish
however, some satellite broadcasters claim that if the dish is not permanently pointing
to their satellite, software upgrades to thetsptbox may not be possélThe

satellite towards which the dish needs to point varies from country to country. For
example in Italy the two commercial digital satellite broadcasters Streaifetemu

® DVB web site:http://www.dvb.org
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plus the public service operat &dsa RAI al
contrast, in the United Kingdom Sky Digital and the BBC use one of the Astra
satellites.

Digital Cable

Digital TV broadcasts via cable are only possible if the house is in a area that can be
connected to a cable network which is broadcasting in tabiigrmat. The cable

operator would usually provide the 4ep box and would also make a simple
connection to the cable network.

Most of the newer cable systems installed in Europe during the 1990s do transmit
digital signals for example, most cableetworks established in the United Kingdom
and Italy. However, some older cable systems available across most other parts of
Europe may only currently be capable of transmitting analogue signals. Note that
recently it has become possible to upgrade oldaeystems to receive digital
signals through a technique known as Hybrid Fibre Coax (HFC) as is happening in
parts of Belgium and The Netherlandsut it must be noted that the main reason for
upgrading the cable network from analogue to digital is¢@ige the home user with
telephony and higlspeed access to the Internet.

With the support of the European Cable Communications Association (E€&A),
number of cable operators from across Europe have developed the Eurobox
Platform!! This concept is baseon a common sebp box and a common API and
Conditional access method. The box specification is used as a reference model by the
cable industry and manufacturers. Viaccess has been selected as the conditional
access system, whereas Open TV is the ssle&PI|, Application Programme

Interface. The Eurobox Platform has been successfully implemented in France,
Sweden and Denmark and is due to be implemented in the Netherlands during 1999.
However, some cable operators, notably in the UK, do not appeafdthdveng this
platform in its entirety.

Digital Terrestrial

It is only possible to receive terrestrial digital signals to the home in the United
Kingdom and Sweden at presemtithough other countries in Europe, notably

Denmark and Spain, will soon staransmitting signals. These systems use an

existing aerial, which has to be connected to théogebox. The setop box may be

also connected to a telephone line to provide a return channel for interactive services.

In the USA the transition from arggue to digital TV is linked with the move from
Standard Definition TV (SDTV) to High Definition TV (HDTV). This started in late
1998, with SDTV and HDTV being broadcast simultaneously. It is planned that all
major cities will have terrestrial digital brd@asting by 2000 and by 2006 all stations
are scheduled to be running-digital services.

Field trials have also started in Japat Singapore has started experiments this year.

0 ECCA Web Sitehttp://www.ecca.be
1 Web site for further detailstttp://www.ecca.be/eurobox/eurobox.htm
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Standardisation issues

Digital Broadcasting offers the potential for hayimore channels using SDFV
multi-channel Standard Definition TVand/or for improving the resolution of
pictures through HDTV High Definition TV, using for pictures the global MPEG
digital compression standard. Unfortunately there is currentlyaibmbsound coding
systems standard, resulting in a number of different digital television standards
emerging from Europe, Japan and North America

Europe plus several other areas of the world have chosen to adopt thelyfal

Video Broadcasting standard. This is available in a number of compatible versions:

including DVB-S - for satellite transmission, the de facto global standard; {0VB

its cable equivalent; and DVB-Eur ope’ s chosen digital terre
system with services whichiasted in the later part of 1998. The digital SMATV

(Satellite Master Antenna TV) versie®VB-CS- has been adapted from DMWB

and DVBS to serve community antenna installations such as for blocks of flats.

Singapore has been conducting experiments BNB-T and Australia has plans to

adopt this standard.

The databroadcasting version of the standaidVB-Data- allows a wide variety of
different, fully interoperable data services to be implemented.-S\4atellite
transmission of data is much fastean traditional telecommunication methods.

Figure 2.3 Worldwide adoption of DTV standards, September 1998

¥
{4

DVB-S

DVB-S, DVB-C

VB-S, DVB-C « /B-
[ lr B-5, DVB-C and DVB-1 DSS - Hughes proprietary digital satellite system
- DVB-S, ISDB ISDB-T - Japanese DiBEG standard for Terrestrial TV.

DVB-S, DVB-C, DSS, OpenCable, AISC D1V OpenCable - Digital cable standard developed by US CableLabs
2Source: *‘World DTV Adoption’ [online], September 1

http://www.dvb.org/dvb_framer.htm
Please note that Argentina has meanwhile adopted ATSC as standard for digital terrestrial TV.
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Standards used in other parts of the world include:

1 DSS- the proprietary digital satellite standard developed by Hughes, used by their
DirecTV service in the United States and Japan.

1 ISDB - the variant of the DVBT system developed by the Japanese Digital
Broadcasting Experts Group (DIBEG). It differs in one key respect only, the use
of an intermediate (softwaigriven) data segmentation systenhereby services
such as radio, SDTV, HDTV and Mobile TV can be flexibly allocated pieces of
the overall service bandwidth. The Japanese ISDB system is anticipated to launch
in Japan no earlier than 2003.

1 CableLabs also known as OpenCabl¢he digitalcable system developed in
the US by the CableLabs project.

1 ATSC- also known as DTV the US Digital Terrestrial Broadcasting System,
developed bythesoal | ed “ Grand Al liance”.

Although both the ATSC DTV and the DVB systems use MPE@, they are
different in a number of respedts.

There is no interoperability between the CableLabs and ATSC and DSS standards, in
other words MPE& streams must be decoded andaded for jumps from one of

these systems into another. Europe therefore has the key apvahthe

interoperability that is featured as standard on all DVB systems for any delivery
medium**

Integrated TV Sets

An alternative to the separate-s@p box is currently an expensive integrated TV set
that incorporates the stip box. This integrate TV will also be a high definition TV
(HDTV) in a 16:9 format “ p i -b & xrhaking it possible to view pictures in a

wider format which is more natural for the eye, when that format is broadcast.
However not all HDTV sets sold in Europe have integragttbp boxes, because the
16:9 format has been broadcast in some countries over an analogue signal. However,
in the USA HDTYV sets were not introduced until the end of 1998 and do have
integrated setop boxes.

A number of manufacturers are now offermgpreparing to launch Integrated Digital
TV (IDTV) in the US or European markets, including Mitsubishi, Philips, Panasonic
and Sony. So far, sales have been measured in thousands, while sales of digfal set
boxes last year reached over 8 million units

3 RF Modulation: ATSC uses the single carrie¥ 8B modulation technology where DVB uses the
multiple-carrier COFDM systenMobileTV using the 8/SB system is impossible, and 4ep antenna
reception highly problematic. DV is not only capable of both applications, but supports HDTV just
as well as the US standard does.

Audio: The surroungsound audio system used by ATSGhis proprietary Dolby AC3 system, which
offers no performance advantages over the DVB MPEG Layer Il Audio system, which has the
advantage of being an open standard.

Service Information: The ATSC system also makes use of a unique Service Information system,
making interoperability between ATSC and DMBas infeasible as interoperability between ATSC
and US cable and satellite standards.

14 European Public Policy for Digital Television, University of Hull, December 1998
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However, there appear to be a mismatch in the consumer replacement rates fora TV,
which typically is 1015 years, compared to a-4ep box, which is likely to have a 3

5 year time span as it is based on computer technology. This appears to be packed u
by a report from Strategy Analytics which forecasts that by 2005, only 6% of US
households will own an IDTV set compared to 63% with digitatgetoxes. In

Europe, IDTV will hardly gain a footholtf. The report considers that regular

upgrades in techmhagy and services, such as new software, devices and modems,
mean that buyers of IDTV sets may be left with expensive but obsolete products.
They consider a more prudent option is to buy ag@box that can be replaced at
minimal cost when upgraded s&®s arrive. Service providers need to build

audiences quickly, without waiting for consumers to replace their old TV sets, and are
therefore likely to encourage sales oftegt boxes.

Development of Interactive TV

Television is consideréficentraltomos peopl e’ s domestic |ife a
social, political and consumer awareness for billions of people throughout the world.

“Tel eisé v & oyd d Butil hasfbeen primarily a medium that is passively

viewed when the broadcaster wishesake the programmes available. However, the

videotape recorder has enabled viewers to record programmes and watch them when

they wish to do so.

There have been many attempts over the years to develop interactive tefévision.
There were some attempts pfaractivity during the 1970s with systems such as
QUBE but they appeared to fail to offer a sufficient return on cagiteie

development of videotext or teletext services enabled viewers to have some form of
interaction by choosing what information theish to see. Although it is claimed by
Teletext in the UK that 50% of TV viewers are also teletext users, some people have
been put off by the poorer graphics, compared to what is on offer through the web.
The development of digital teletext with its etquality graphics may redress this
imbalance.

During the early to mid 1990s, the term “i
feedback from the viewers during live TV programmes notably those of an

educational nature. These have tended to be pibjegis partially funded by the

European Space Agency or the European Commission. Interactivity has been in the

form of email, telephone calls or video lhlps via ISDN to presenters in the studio.

It is commonly believed that Europeans have tended tleas@ng as primarily an

interactive process. This is in contrast to viewers of educational programmes in the

15« S_gop boxes and dumb monitorsThe @ mpact of | DTV on the TV receive
Analytics-t aken from ptegpsbopekeawel!l t Sdbmi nate the home”,
¥Stewart, James. “lnteractive tel-Anrewmrioemionat home: T
environmen f or interactive television”, Research Centre
United Kingdom, August 1998.

YsSilverstone, R. (1994). “Television is everyday |i
BCarey, J. (1996). “An ETelvsomg IMAa9s Edimburghtunpeblshed f | nt er a
and Carey, J. (1996). “Winky Dink to -BYa®9@azE€Ehe Fiv

Superhighway through the home?, University of Edunburgh. Both cited Stewart, James (1998).
St ewar t , terdciveelsvision“al hame: Television meets the InterAatew innovation

environment for interactive television”, Research C
United Kingdom, August 1998.
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USA, and to viewers of distance learning programmes from open universities, who
have found the “talking heabtk” approach

Unfortunately, those offering live interactive learning programmes have yet to show
that they can produce sustainable services, particularly for home users. The number of
interactions that are possible during a live TV programme is no more than, and
perhaps less than, what can be offered during a face to face learning situation.
However, the techniques utilised do offer the remote learner the potential ability to
interact with the experts. Despite there being many experiments in this area a formula
still has to be found as to what is the most appropriate learning experience for utilising
these techniques in a sustainable way. The use of cheaper bandwidth through digital
broadcasting is claimed to offer new possibilities but the case still has toves pro

The mid 1990s have seen many expensive proprietary interactive television projects

which itis claime®’“ wer e set wup, or at |l east publicis

companies anxious to realise long standing science fiction dreams, bolsterslesre p

and generate new revenue streams”. Althoug!

birth to huge numbers of other sqff business opportunities that are only now

starting to become commercially available. For example, wisledemand services
through existing telephone lines to the home have been proven to be uneconomic due
to the lack of demand for the limited number of videos that could be offered. But it
has been realised that the same underlying technekig$L - could be used to

provide uses with higher speed access to the Intefraet area where there is a pent

up demand. In fact this development could run in parallel and is very likely to
compete with the next stage in the development of interactive TV.

Internet access via TV set

The lak 1990s have seen developments towards accessing the web via the TV set,
either using a sdbp box or using a dedicated terminal. Although currently using an
analogue setiop box, NTI?! in the UK provide access to the Internet and other
interactive service NTL are currently testing the technology and market before they
move to a digital platform.

A number of manufacturers have developed and are planning to market a device that
provides access to the Internet directly via an ordinary television set. cionns

usually through a SCART socket on the TV set and also to an existing telephone line.
The main thrust has initially been through WeBT#om Microsoft- still at a pilot

stage in Europe but widely used in the W&h over 800,000 subscribers. Balso

from those that can provide a terminal, like the NetBox in France and SlipStiram

the UK.

The NetBox has been specially developed to offer Internet access via an ordinary TV
set. It is based on software and hardware architecture developed byri¥et@e
privatelyowned company founded in 1996 in Courbevoie, near Paris. It is claimed
that the NetBox can be easily adapted to the needs of major telecoms operators,

2 Stewart, James, (August 1998)

ZANTLPressR |l ease “NTL |l aunches UK's first Interactive

22\WebTV web sitehttp://www.webtv.net/
2 \Web Site for Slipstreantittp://www.msu.co.uk
2 NetGem Web Sitenttp://www.netgem.com
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retailers, banks and media groups in Europe. In partnership with these corporations,
theNetBox is currently being marketed across 15 countries in Europe, in conjuction
with Alcatef® and France Telecom.

Slipstream has been developed by MSU (UKff.tased in Milton Keynes, UK.

MSU develops consumer electronic products and reference piatfor itself and

other companies. The SlipStreBfrinternet access technology enables anyone with a
television and regular telephone line to access the Internet and send and receive email.
When it is wused with MSU’' s cvieesatloosnusessed, pr o]
to access and interact with foreign web sites in their native language. The company
appears to have reached a deal with a Chinese manufacturer and distributor for
production and sales to China and the rest of the world. Although pecsomgaiiter
penetration into Chinese households is low, it appears that China has an installed base
of 320 million television sets, and that new television sales average 30 million units

per year. Furthermore, an adequate Chinese telephone infrastructuseimsptace in

all 33 major cities and in most rural aréas.

It remains to be seen how successful these devices will actually be in the European

consumer market. A key issue is the quality of the fonts and graphics that can be

displayed on an ordinary Tset, which will be of a lower resolution than a computer

monitor. (There is much experience from teletext and videotex to build on.) The price

of the device will also be critical, as it will need to be significantly lower than a home
PC,adevicethatcannues to drop in price. 't I s poss
devices will find a niche marketout a socially important onefor people that cannot

afford to buy a home PC, on the basis that such people should be provided access to

the opportunitiesfahe Information Society, including learning opportunities.

If these devices are connected up to the telephone line using ADSL, it might be
possible to access good quality streaming audio and video consisting of learning
materials. If the device has emgbumemory it should be possible to cache the

streaming video and replay it repeatedly. This could lead to opportunities for language
learning or basic skills. Another possibility is that the device could be used for
accessing resources from a local sclov@ community learning centre or even a

local library via an Intranet. This may overcome some potential problems related to
the maximum distance that ADSL can be used over an existing telephone line.

Recommendation

There is a need for a feasibility stuidyo the potential usage of very levost devices
linked to an ordinary TV set and an existing telephone line utilising ADSL technology
to access local learning resources via an Intranet. This study must also considef the
ability of people with PCs to aess the same resources.

®Press Release “Alcatel and Netgem partner to provi
March 1999 found athttp//www.alcatel.com/press/current/1999/03 25a.htm
% The Web site of MSU (UK) Ltd ikttp://www.msu.co.uk

“Press Release: MSU Corporation “MSU Corporation, a
Manufacturing and Distrilttion contract in ChinaAgr eement Mar ks MSU’ s Entry | n
Mar ket ", Mil ton Keynes, Engl and, 6 April, 1999
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However, it should be noted, following the recent trial in the UK, it appears that
Microsoft may not launch a WebTV service in Europe in the same way as it has done
in the US. Although under the title of Microsoft TV it is likehety will primarily

focus on client and server software packages working with service and content
providers

Digital TV interactivity

With the development of digital TV, interactivity is now being understood to mean
enabling millions of TV viewers to interawith programmes and services. The focus
of this study is on this form of interactivity. Interactivity can be divided into two

types:

9 Enhanced TV
9 Interactive Services

The method of accessing interactive services is through the remote controller or a

remote keyboard sending an infrared signal to theg@box. The setop box then

requests that information is displayed on the TV if it is already stored in th@pset

box or from regularly updated datalveoadcast on a carrousel basis, or thecet

box may request specific information via th
telephone line. This information may come back via the broadcast link or via the

telephone line depending on what service is requested. Alternatively, with cable

networks theequest for data is sent via the cable system which itself is-avayo

broadband system if the cable system is an advanced one.

i En h a n cmehns That the viewer can do more than passively watch a TV
programme. For example, they could be:

1 watching a tavel programme and click on an information icon which provides
more detail in the form of text and graphics about the location of the activities

1 watching a football programme and being able to view the match from a
number of different camera angles withgit screen

1 competing with studio competitors in a quiz show and having the results
displayed at the end of the programme

1 placing an order or requesting further information about a product whilst
watching an advertisement

1 accessing a directory of wordsphrases during a language learning
programme.

Al nt er act involve ascessingiinfbrenation independent of a TV channel.
For example, it could mean:

1 the electronic programme guide (EPG) which is used to select channels

through a menu system andaregularly updated to ensure the programme
timing is up to date with additional information about the programmes
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T selecting information from an enhanced teléfeype service which will
display a screen in the form of higjuality graphics, various fas, pictures,
sound and video clips

1 answering multiple choice questions and being informed whether the answers
are correct or not

1 accessing an electronic encyclopaedia requesting information about a

particular topic.

using an online banking service

sendimg and receiving electronic mail

ortline shopping

booking airline tickets or other services

accessing the World Wide Web

video-on-demand services

interactive games.

E

Many of these services are also becoming available via the web. In fact interactivity
through the TV and through the web are bumping alongside each other on an
imaginary racecourse. But the finish to the race is not clear and the convergence of the
technologies over time may mean they become integrated together before they reach
the finishing Ine.

However, a key point needs to be made when comparingpasdd developments

with those of interactive TV. The web has evolved with end users having a lot of
control over the content and what they want to select. They can also easily publish
material hemselves. Interactive services via the TV will develop in a more traditional
manner, just like TV programming, where end users have not been involved in the
innovation process and have not been able to express their interest in interactive
services or syems through purchasing and use in the h&tiée impact of this on

new interactive services has yet to be realised and will be a key factor on whether they
will be able to compete with welased services.

While many companies are racing to join the digitvV market, the potential of the
technology is too new for standards to be in place for such elements as conditional
access and EPG systems. This presents a dilemma for a manufacturer or designer who
wants to be in the market, but is wary of startingwaith what will become

proprietary technologies or procesags.

According to a report from Strategy Analytitsew technologies will let broadcasters
offer interactive services which will bring consumers from their PCs back to their TV
sets. It says the pad developments in hard disk drive storage technologies will allow
broadcasters to build new revenue streams from aadded interactive services.

®The term “teletext” is often used as a generic nam
involved in the developments of enhaddeletext. Their web site fgtp://www.teletext.co.uk

2 Stewart, James (August 1998)

% Information from NTL Web Sitéttp://www.ntl.couk/guides/digitaltv/interactive.htm#feedback

'« pevel opments in technology set to bring TV audien
http://www.strategyanalytics.com/cis/epm.html
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The report identifies such UiSased startip firms as TiV3? and Replay NetworRs

as having pioneered thedevelopments, which are now being supported by leading
service providers and electronics manufacturers such as DirecTV and Philips. New
advanced sebp boxes should start to appear on the market later in 1999, says the
report, which also predicts thahggh-capacity hard disk will become a regular
feature in nexpgeneration setiop boxes, allowing temporary or permanent storage of
massive amounts of data, including huglmality video. Broadcasters will offer such
services as " v-ormddmand, And MST & cess to interadive o
information.

Strategy Analytics say the two main strengths of broadcasters in this interactive
market of the future are that they:

1 control video content
M own distribution channels

The top of the range ReplayTV appliaricem Replay Networks consists of two
13.7Gb hard disks capable of holding up to 28 hours of digitality video®*
Currently it retails at $1,499but as the cost of memory continues to decrease this
price will go down.

Movement towards “Personal TV”

This could | ead towards the devel & ment of
estimates that by 2004, 14 million Americans will be watching TV on personal video
recorder (PVR) enabled sets and that by 2009, PVRs will penetrate four out of five

US homes. Pers@al video recorders are consumer devices that use an intelligent

interface and an internal hard drive to digitally record programming in anticipation of
viewer demand. They could also be capable of holding 100 hours or more of
programmes. With features éknstantaneous fatrward and reverse, the ability to

pause live broadcasts, and easgreate viewer profiles, PVRs will broaden viewer

options by offering, at any given moment, a menu of recorded programmes based on
the viewer’'s preferences.

WebTV wes that personal television has three stages of evolution:

1 A smart video cassette recorder which can seek out and record regular
broadcasts like TiVo and Replay TV do today.

1 Virtual channels, where networks create entertainment packages that can be
acessed on demand. For example, a broadcaster might decide to create a
channel devoted to action movies. If a subscriber wanted that action pack, it
would then be automatically downloaded to the disk in their WebTV receiver.
And the channel creator could agdlther information, like Internet links or
related merchandise offerings with the download.

32\Web site of TiVohttp://www.teleworld.com/index.html
¥ Web site of Replay Networksttp://www.replaynetworks.com/index.html
“Articl-BCh'yWCGR d adds up to interactive TV” by Robert

*Repl ay Networks press release “Replay Networks, |I|n
Leader Ships AwarlVi nni ng Repl ayTV”, 26 April 1999

% Forrester Researchpresseelee “ Per sonal Video Recorders will brioi
Television Networks?”, 24 March 1999
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1 TV on demand,. By about 2005, the +ofathe-mill disk drive will hold as
much as one terabyte or a thousand gigabytes. That means you will have the
ability to recad a thousand hours of digital video. When you have that
capability, doesn’t it make sense to re:
Sunday night? Then when you sit down to watch TV television, it is no longer
an experience of s éuwofohgosimglwhat yosswamtto r i ght
watch right now.

The development of devices that enable a person to customise TV viewing to a
person’s interest could fundamentally chan:
over the last 50 yearBorrester expects viewship of TV advertisements to drop

nearly 50% over the next decade, forcing advertisers to accommodate to this new

environment. This could result in recognised brand names moving away from

traditional advertising to increasingly sponsoring thematic cHannecluding

learning channels. Or they could also move to an information mode of advertising

where it becomes critical to be “captured”
This mode would not be dissimilar to wbbsed advertisements.

2.4 Other competitive technologies

The main competitive technology to interactive TV services is the Internet, and the
World Wide Web in particular. A vast amount of information is readily accessible on
the web to those that have a computer at home. Although it mée patrticularly

well structured, search engines and carefully indexed entry points known as portals
are starting to make it easier to find specific information. Good quality audio is

already available and reasonable quality video can also be accessacaoil de

Currently there are limitations on the number of users that can access streaming video
and the quality of the video but technical solutions to these problems are becoming
available.

ISDN is already available to provide slightly higher speed acodbe tinternet than
available over analogue telephone lines, but it is the developments with ADSL
(Asynchronous Digital Subscriber Lineand related technologiegproviding high
speed access over an existing telephone line that will have a signifigzatti These
technologies will enable fulbcreen goodjuality video and audio to be accessed via
the Internet. This will make the Internet a very serious competitor to interactive TV.

Datamonitor expects that in the long term, vidaad audieintensiveapplications
which are likely to be selected and controlled through a Web interfaiderise
considerably. At present, video/audio streaming accounts for 2% of Internet traffic.
By 2003 Datamonitor predicts that this will have trebled to*6%.

Frost & Sullivan have also found that sales of video servers, which distribute video
clips over the Internet, nearly doubled in 1998, reaching approximately $532 million.
The rate of growth for such services, according to Frost & Sullivan, will reach 7.4%
over tle next six yearsessentially making videon-demand a serious competitor to

the video cassette rental industry. They also see barriers to entry and to dominance, in
particular: bandwidth capabilities, consumers not willing to invest in equipment that

%« The Future of the InternettdkemaftraonmnPrt®ss RRelogds &
popul ation set to top 2BMarchli999l i on in the next five
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canadequately receive such clips, and expensive streaming technology. Current
suppliers of this are Microsoft (Windows Media) and Real Networks (Real Pfyer).

Despite the potential barriers other new players are emerging to deliver video over the
Internet.US based Tran$end® has developed a system for delivering DqDality

films, TV programmes and software as compressed files that can only be used
according to the terms stipulated by the copyright owner. The -Band technology

uses software to distuibe the files and uses a specialised player device to read the
files on a computer or through a-4$ep box. It uses a proprietary system to compress
files at a ratio of from 600:1 up to 1500:tompared to MPEG that can compress

data at about 50:1. Forfai | m | i ke “I ndependence Day”™ it
minutes to download a D\VAQuality video over a digital subscriber line and require
about 1.4 gigabytes on a hard disk to store it. However it is claimed that the second
generation of the technologgue out later in 1999 will take less than 15 minutes to
download the file'?

2.5 Key Players
The key player¥ in digital broadcasting have been identified as:

1 Content providers individuals or organisations with a specific interest in the
production and mnagement of content.

1 Distributors- organisations that hold a licence to broadcast and are legally
liable for the content. They have a primary relationship with the consumer.
Generally, these organisations will collect advertising revenues and/or
subscripion fees.

1 Carriers- organisations that provide broadcasters with the means of

transporting their services to the consumer.

Hardware suppliers who supply equipment residing with the consumer.

Software supplierswho supply the API (application prograrermterface)

software i n ttdpbdoxthat enshlemiateractive sereides to be

deployed.

1 Interactive service software developemsho develop the interactive service
software based on upon which API application is utilised in theopdbox.

1 Management solution providersvho enable content aggregation, distribution
and presentation using interrelated hardware and software solutions for total
management.

= =

Some players may take on a number of these roles. Below is a list of key players who
have been identified as having roles in providing digital TV learning services.

Content providers

1 Anglia Multimedia, UK - plan to supply secondary school National
Curriculum content to various digital interactive education service providers
1 BBC Education, UK - provide a digital educational channel BBC Knowledge

¥ Interactive TV, April 15, 1999, Issue 1.91

¥ Web Site of TranSend:http://www.tranzsend.com/

W« Net Video Coming of Aagieein WirbdyNewdh2e Machd99h er Jones
“'Basedors ome categories identified in the report “Digi
for Telcos and Cable Companies”, by John Moroney an
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1 Consorzio Nettuno, Italy - broadcast education channel on RAI but not
interactive (See Chapter 4 for more details)

1 Dorling Kindersley, UK - and educational publishers plan to supply some of
their exising papetbased content to digital interactive education service
providers

1 Espresso, UK - supply a data broadcasting learning service for primary
schools (See Chapter 4 for more details)

1 Granada Learning, UK - have an interest in providing an interactiveitzl
educational service

1 Knet, Sweden - have launched a learning service which will include a digital
educational channel (See Chapter 4 for more details)

1 RAI, Italy - broadcast a digital educational channel (See Chapter 4 for more
details)

1 1IQTV (SWR), Germany - plan to launch an interactive digital learning
channel (See Chapter 4 for more details)

1 ITL (Stream), Italy - digital commercial service provider offering an
interactive learning service and channel (See Chapter 4 for more details)

1 UR, Swedish Educational Broadcasting Company, Sweden - broadcast an
educational channel (See Chapter 4 for more details)

Distributors

1 BBC, United Kingdom - public service broadcaster

1 RAI, Italy - public service broadcaster

1 SWR, Germany - public service broadcaster

1 Stream, Italy - digital commercial service provider offering an interactive
learning service and channel

1 SVT, Sweden - public service broadcaster

1 TPS, France - digital commercial service provider

Carriers

The satellite carriers are:
1 Astra, Luxembourg - provide of digital satellite services
1 Eutelsat, France - provider of digital satellite services
1 Hispasat, Spain - provider of digital satellite services

The terrestrial digital TV carriers are:
1 OnDigital, UK - provider of digital terrestrial services
1 Teracom, Sweden - responsible for implementation and control of digital
terrestrial services

Cable companies are:
1 NTL, UK - planning to launch digital educational TV services
1 Cable & Wireless Communications, UK - planning to launch digital
educational TV services
1 Telewest, UK - planning to launch digital educational TV services

Hardware suppliers
The main digital setop box and satellite dish manufacturers in Europe are:
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Amstrad, UK
Galaxis, Germany
Grundig, Germany
Nokia, Norway
Pace, UK

Panasonic, Germany
Pioneer, Japan
Philips, The Netherlands
Sagem, France
Sony, Japan
Thomson, France
Toshiba, Japan

Software suppliers

T
T
T

Mediahighway, France - supplier of conditional access and application
programme interface (API) software

OpenTV, France - supplier of applicationq@gramme interface (API)
software

Microsoft, UK - supplier of client and server software with TVPak.

Interactive service software developers

T
T

NPTV, France - software developer of interactive services primarily for
Canal plus

Two Way TV, UK - has developedteractive TV software for its analogue
cable channel

Management solution providers

T

Fantastic Corporation, Switzerland - provides proprietary hardware and
software solutions for interactive TV services via any delivery channel

Brokers or Agents

T
T

IQ-TV, Germany - developing the concept of an interactive learning channel
and will act as a broker to ewdinate programmes through-y

Wales Digital College, Wales - being established as a trust to develop the
Wales digital education channel and interactiveises. Will act as a broker

for Welsh colleges (See Chapter 4 for more details)

EuroPACE 2000, Belgium - European Association mainly with universities
as members

Contact details can be found in Appendix A and B
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Chapter 3

Country by country status report of the state of
developments in Europe and other parts of the world

This chapter aims to provide an overview of the state of development of digital
communications technologies that may be of relevance to education and training. It
includes both digital tnadcasting technologies and other competitive technologies. It
includes both organisations that are running learning services and organisations that

are planning services.

3.1 Developments in Europe

Anot her
Europe:

European

1998"”

1 Analogue TV reception modes
1 Methods of financing the TV sector

1 Richness of the analogue TV offering

This has a distinctive impact on the development of digital broadcasting technologies
More detail is given in the IDATE Reports of the types of reception platforms used

and the state of the market in each country.

Co mmi s s ilopnment bf digitdl &\din st udy
“Tpeovidesyan id deptly countByAyrcBuntry status

report of the state of development of digital TV. This IDATE study has identified the
existing European Union TV market as a "fragmented economy"'stithng national
peculiarities". EU countries differ in regard to:

Figure 3.1 Existence of Digital Services (beginning of 1999)

Country

Satellite

Cable

Terrestrial

Austria

X

X

Belgium

*

X

Denmark

X

Finland

France

X | X [ X | X

Germany

Greece

Ireland

Italy

Luxembourg

Netherlands

Portugal

Spain

Sweden

United Kingdom

X | X | X [X|X

In general, the situatioran be summarised in the following table. Note that for digital
satellite services, a country is included if either digital satellite services are broadcast

Updated version of table provided by IDATE
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from that country or there is an agreement to broadcast over that country from another
country. Forexample, in Luxembourg and Belgium there are no broadcasts but
satellite services can be received from neighbouring countries.

This study has attempted to categorise each EU country according to the prospects for
the development of interactive TV servicbased on the limited information publicly
available.

The qualitative analysis has taken the following factors into consideration before
deciding the prospect levels for each EU country:

The current development of the market for digital TV withindbentry

Evidence of interactive learning services developments

Likely diffusion of the innovation within the country

Penetration of computers users with access to the Internet (See Chapter 4 for
more details)

The likely deployment of ADSL technologies

Existing use of TV for distance learning courses

= =4 -4 -1

E |

Figure 3.2 Prospects for development of interactive digital TV
learning services with EU Countries
(shaded area indicates the level of prospect)

Country Prospects |
High Medium Low

Austria X
Belgium X
Denmark X
Finland
France
Germany
Greece X
Ireland X
Italy X
Luxembourg X
Netherlands X
Portugal X
Spain X
Sweden
United Kingdom

The following country by country overview tries to capture the situationsasdd in
spring 1999. However, the situation is changing very rapidly as organisations start to
roll out new communication services, sometimes integrated with other offerings,
which raise new possibilities for education and training. Where possiblesmeges

also made to sma#icale pilot projects if they have the potential for scaling up into
sustainable services.

The countries of Europe are treated in alphabetical order.
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Austria

There do not appear to be any plans by any organisations in Ausiffartdigital
interactive learning broadcasting services. The dominant public service broadcaster
ORF (Austrian Broadcasting Corporation) is not currently offering any interactive
digital broadcasting services; however, they do have what they clainatodrg
successful internet news chanffeDespite this, they currently do not have any plans
for interactive education and training servié&$here are no Austriaariginated
commercial TV broadcasters, but a large number of German satellite channels are
available to households with a satellite dish. This includes digital channels offered by
the merged providers DF1 and Premiere.

Of the 3.18 million households in Austria there were about 20,000 subscribers to
digital services as of mid 1998. The digitabsegy of the public service broadcaster
OREF is to digitise the transmission of its existing programmes via saaelite enter
new (interactive) markets in areas other than television, for instance Internet access
provision. ORF h-aweathdr and sallteecianreld aNtee

digital satellite channel across Europe and as a cable service to Austrian and Swiss
households. They also have plans to offer a digital bouquet by sdfellite.

Plans for the development of digital terrestrigl Jervices are still being discussed at
government level.

About 1.075 million homes in Austria are connected to analogue cable TV networks.
However, the cable TV network providers tend to operate on a regional or local basis
making it a highly fragmenteaharket. In total, there are about 300 networks, but only
about 100 of them have more than 500 subscribers. Decisions on whether to upgrade
their networks to enable them to offer digital services will depend on the market
strategies of individual network emators. There is one cable operator offering
analogue payV services Telekabel Wien with a subscriber base of 435,000 in the
whole of Austria including 375,000 in Vienna. It is also offering access to the Internet
via a cable modem offering in Viennaome other cable TV operators are also

offering Internet access using cable modems at up to 10 Mbit/sec at a flat monthly rate
of 43 euro®

Alcatel Austria and Post & Telekom Austria AG (PTA) areoprating in a field

trial to use ADSL technology farpgrading existing copper twisted pair infrastructure
to support interactive video and higheed internet access. However this is a small
trial, only involving 100 households in Vienna and 12 households in Upper Atfstria.

The slow development of digitaiteractive TV services and the relatively small
population seems to suggest that-based interactive learning services will develop
very slowly within Austria. Decisions about Digital Terrestrial TV developments have
yet to be taken by government, whiths not acted as a stimulus for launching a
separate learning channels has been the case in Sweden, for example. Some

“3Web site http://www.orf.at
4 Information provided via email by Renate Rbl, Business Development, Austrian Broadcasting

%orporation, March 1999

Devel opment of Digital TV 34n Austria 1998
““Devel opment of Digital TV i-h Austria 1998 Report?”
““Devel opment of Digital TV in Austria 1998
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interactive learning services may eventually be on offer by satellite from Germany, in
particular IQTV from SWF when it is launched.

In conclusion, it seems most likely that the Internet will provide the most effective
means for offering interactive learning services particularly as higesd access
could be available via cable modems and from ADSL technologies using existing
teleplone lines. Europeawide solutions via satellite are also available in more
remote areas.

Belgium

Analogue cable TV networks reach every household in Belgium and a wide choice of

TV programmes is available. This has tended to act as a disincentive fatoop v

offer digital TV services, as one of the main reasons for doing so is to offer a wider

choice of channels. Another factor has been the need to upgrade the analogue

networks to digital using hybrid fibre coax (HFCpr other reasons such as

teleghony rather than for TV. This has now resulted in some cable networks offering
“foreign” digital bouquets as no national

High-speed access to the Internet has acted as an incentive to upgrade the cable
network to digital but thiseems to be done by companies mainly interested in
telephony. For example the new phone comparslenet- is offering telephone,
Internet and (soon) multimedia services, but it is not able to offer broadcasting
services the associated cable operatoasitile these. Such a telephone/Internet
service was launched in February 1999 in the Brussels and Leuven areas under the
brand name of Chell8

Discussions concerning the development of terrestrial TV in Belgium are still at a
very early stage. There are digital TV satellite offerings originating from Belgium,
although householders with an appropriate satellite dish and receiver can pick up
offerings from other parts of Europe.

The small markets of the two main linguistic communities seem to make the
emergence of sustainable interactive TV services rather uncertain. However, the
Flemish community is trying to promote the development of a local digital thematic
channel through The Narrow Casting Company (TNEEjhis might stimulate some
interactive serices.

The University of Leuven (KUL) also has a special arrangement with a local cable
company to provide Internet access to thei:
KUL is offering “Computer Campus TV” (CCTV
bemult cast to students’ computers which are |
includes links to student residences. In the near future there are plans to multicast TV

to students’ homes via‘the commercial cabl

“8 Based on information provided by email from Paul Van der Spiegel Chief Executive Officer, 12

March 1999 and off th&elenet web site dtttp://www.telenet.be

““Devel opment of Digital TV in Belgium 1998 Report
% Information provided via a telephone conversation with Professor George van der Perre, 12 April

1999
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In conclusion, some form of int@ctive TV services may develop through local
initiatives like the Leuven one, particularly if they are able to increase the
participation of learning. These could spread to some kind of low cost (but high
profile in terms of reaching the home) services med in conjunction with local or
regional educational institutions. Widespread interactive broadcasting learning
services seem unlikely to emerge.

Denmark
Direct to home digital satellite TV started in Denmark in June 1998 with the launch of
CanalDigital s subscription service, although the

receiving analogue services from various operators. The major analogue satellite
operator- VIASAT - which also operates throughout Scandinavia, does not appear to
have any plans to move digital TV. Tele Danmark also launched its digital cable

TV service but as of October 1998 had only about 35000 subscribers. Decisions
concerning the development of digital terrestrial TV are in the process of being made
by the Danish governmeri.

Theredo not appear to be any interactive TV services operating in Denmark at present
and the prospects for the development of interactive TV learning services appear to be
very uncertain and probably not likely to develop at all. This is because the digital TV
market is still very immature and the small population of the country is likely to make

it difficult to sustain such a development. However a dominant deterring factor is the
high penetration of computers in Danish households which would make it more
realstic to offer interactive learning services via the Internet.

Finland

Digital satellite payTV service provision in Finland started in the autumn of 1997

with the | aunch of Canal-T\DHinndisantludedindi gi t al
CanalDigml ' s service. As yet, digital-cable T\
although at the end of 1997, 38% of households were subscribers to analogue cable

TV.

Terrestrial TV plays a major role in Finland as over half of the population watch TV

by thismethod. Therefore there are plans to make digital terrestrial TV available to
70% of the population by the year 2000. It is proposed that the digital terrestrial
television will consist of 12 television services, eight of which will be totally new
services. Plans include an educational and cultural channel provided by YLE, the

public service broadcaster. Interactive services are also planned including teletext and
Internet services which will be broadcast as integrated parts of the televisiorrsignal.

It is not known if these will apply to the planned education and cultural channel but
this is most likely to be the way that any interactive TV learning services will

develop. No doubt this will build upon the existing experience of offering educational
broadasti ng via YLE's TVl channel. YLE alreac
schools, language programmes, vocational training and an open university service that
was launched in January 1996.

'« Devel opment of Digiemodr TV, i@TIDenmark 1998 R
2« pDevel opment of Digital TV in Finland 1998 Report
%« The Future of Educational Television” Dr Paul Ba
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In conclusion, Finland seems a promising country for the developmeaneHctive
TV learning services.

France

France has been an early adopter of digital TV services mainly via satellite. The
country also has the highest number of households subscribing to such services
compared to other countries within Europe. The firgital TV service was launched

in 1996 by Canal Satellite, a subsidiary of Canal+. Now, with close to a million
subscribers, it is twice as big as its national rival, TPS (Television Par Satellite). TPS
is a joint venture between the fraeair terrestral broadcasters, France Télécom (the
dominant telecommunications operator and one of the leading cable operators) and
Lyonnaise Cable which is also a major cable operator. A third satellite operator is AB
Sat- a service operated by AB Production, an irefefent television production
company.

Canal Satellite transmits from the SES/Astra satellite and can be received using a
digital settop box with Mediaguard conditional access and Media Highway API
technology developed within the company. TPS transnatefr Eut el s at
satellite and uses the conditional accegmccess developed by France Télécom
and the API technology from OpenTV. Two different versions of AB Sat are
broadcast, both on Eutelsat and Astra using Viaccess conditional accesktidm ad
Simulcrypt agreements have been negotiated with its two competitors.

s Hotb

Despite appearing to lead Europe, the overall number of subscribers is still very small.
Canal+ estimates that it has penetrated only 5% of the French market and its
competitors onsiderably less. Therefore some people are suggesting that there will be
a tren%l4that each European country will ultimately gravitate toward one dominant
player:

Interactive services have been launched or are planned by both Canal Satellite and
TPS. Forexample Canal Satellite proposes enhanced interactive TV through-its pay
perview service, enabling TV viewers to choose, in real time, what view they wish to
watch for a particular event. They will also have the option to watch the action of
several evets happening at the same time. TPS is testing out the use of interactive
advertising. There are also teletdike interactive services giving sports results,
detailed weather forecasts, ordering goods directly from several teleshopping
channels. TPS lauhed a banking services in December 1998.

However, currently there do not appear to be any interactive learning services

planned. The focus of these commercial operators seems to be on interactive services

that are likely to generate enough revenue toiecat least sustainable and ideally

make a good profit. Should there be a good
developing interactive learning services, TPS has shown that it is capable of

developing a new service within six months of its concepfidm fact TPS are

providing an experimental service called SAT&CLIC for high schools which will

offer access to the Internet via satellite specially focused towards educational

Bracken, Mike “Fuzzy Reception for Euro DigiTV”, W
“TPS Press ReleansereBmS blamknalgesia OpenTV”, 14 Dece
%6 Based on discussion with Sophie Dingreville, TPS during meeting on 23 April 1999
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materials and information about what educational programmes are on offer via the
TPS bouquet of channels. (See 4.5 Case study 5)

France Télécom has also been experimenting with adgghd satellite Internet

service in the cities of Lannion and IdggMoulineaux during the fourth quarter of

1998 and has just begun commercial Isifom March 1999 in Beauvais,

Compiegne, Quimper, Vannes and 70 schools across France. It is based on their

commercial Internet service Wanadoo but provides-Bgged Internet access via

satellite at up to 400 kbit/sec for the downlink. It also offespexcific service

designed for business users employing pus |
packages of web content directly to subscr]
euro per montR® This service could include interactive learning offgsmlthough

there do not appear to be any such application being utilised at present.

This new satellite Internet experiment i s |
online access via all types of telecommunications networks, including PSTN, Numéri

(the French name for ISDN) and cable. In addition to the satellite Internet trials,

France Telecom is testing ADSL higpeed Internet access in Bourges, Le Mans,

Nice, Noisyle-Grand and Rennes.

Since February 1997 “La Cjhasheentesttggthe t he Fr
BPS service (Banque de Programmes et Services) that allows schools and training

centres to download videan-demand, via satellit?. The user views or searches a

catalogue of offerings on a web site and requests a video via thétevekhe user is

then automatically informed when the video will be downloaded via satellite to the

user’s computer where it can be decompress:
television screefl’

All three major cable operator$-rance Télécom Cabla subsidiary of the dominant
telecommunications operator), NC Numéricable (a subsidiary of Canal+) and
Lyonnaise Cable have started to implement digital offerings to their subscribers,

each following different strategies. France Télécom and NC Numérigéintain a

cheap analogue service with digital options, whereas Lyonnaise Cable is aiming for an
all-digital strategy attempting to equip each subscriber with a digitabgdiox. Most

of the major cable networks will propose digital services; howekercost of

digitisation has forced France Télécom to announce the sale of its small networks and
Vidéopole (a subsidiary of Electricité de France) to announce the salatsf

interests in cable. Heavy reinvestments have also proven to be necessartain

cable network$?

Planning towards digital terrestrial TV is still in its early stages. Ayear project
was launched in April 1999, where France Television and France Télécom are

Press Release France Telecom “France Telecom prese
I nternet vi a24Nunen®®8i s | SDN" ,

®pPress Release “France Tel ecprmellegian® | d o mmerd ait ®&lr ntert
France Telecom Paris, 1 April, 1999

%9 Information provided via email by Thierry Jacq, Marketing Product Manager, Edixa, France 22

March 1999

0 Based on information found on web sitexatw.aupelf.fr/hanoi97/initiat/colloque/brunet.htm
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working together on a trial in Rennes (Brittany), with the afrassessing the role of
the public broadcaster in the digital mdtiannel world. France Television intends to

offer a basic package of programmes for free, and to offer space to other broadcasters.

France Télécom will supply the transmission and regeptifrastructur&?

It is planned that a 30 to 36 digital channel service could be available to 70% to 80%
of French households by the end of 2000 or the beginning of-280hoth frego-air
and subscription based services.

VDL, in Lyon, is planninga project about training using a digital audio broadcasting
(DAB) network®

Eurosport Enterpriseswho are based in Paris but broadcast all over Euvrape

currently developing new services for digital distributosatellite platforms, cable

and ADSL These services will be highly interactive, consisting of many games
concepts and-eommerce applications. The company also plans to introduce various
kinds of sports services that will augment their European sports portal. They have
some initial plans teducate and train people in sports through interactive lessons (for
example to practice skiing and tennis) and also to deliver sports rulesngi%

In conclusion, the prospects for the development of digital interactive learning
services to the homa France seem to be rather better than some other European
countries.

Germany

The development of the digital TV market in Germany appears to be lagging behind
that of the United Kingdom, France and ltaly despite there being a large German
speaking poput#on, and therefore a large market. The reasons for this appear to be
fourfold:

1 There are a large number of frgeair channels compared to the rest of
Europe.

1 The German government appears to be keen to support the dual broadcasting
system of nationallpadcasting stations and private television. This has
resulted in a balancing act of providing opportunities for competitive market
development on the one hand, whilst at the same time ensuring equal
development opportunities for the public broadcastiaticsts.

1 The complexities of the German licensing system, which includes the need to
also obtain licences at federal province (Lander) level.

1 Finally, only a very limited number of players in the German media market
seem to have the capacity to launch digipay) TV offers’® The market is
primarily dominated by two the media giants Bertelsmann and the Kirch
Group with Deutsche Telekom appearing in a number of different roles.

®Newsitem“ Francegt batufebrestrial Trials”, Inside
February 1999

%3 Information provided via email by Thierry Jacq, Marketing Product Manager, Edixa, France 22

March 1999

% Information provided via email by Rmi Tereszkiewicz, Eurosport EnsgprDeputy Director

Head of Interactive Services & Licensing, 17 March 1999

%« Devel opment of Digital TV-ZPh Germany 1998 Report

46

Cabl



By the end of 1998 two German digital TV satellite services were being broadcast
DF1 with 110,000 subscribers, and Premiere digital with 80,000 subscribers. The total
number of subscribers, including cable was 385,000. DF1 and Premiere merged
during early 1999.

The situation concerning the development of digital cable TV is ratmplex.

Germany does have the most widespread cable TV network in Europe with 89% of all
German TV households passed by calalbout 50% actually subscribe to a cable
network (18 million homes). However, most of this cable is still analogue and mainly
owned by the largest cable TV provider, Deutsche Telekalso the dominant

telecom operator. Since 1995 Deutsche Telekom has been updating and digitising the
existing network according to international standards for DVB (Digital Video
Broadcasting) but itplans are behind schedule. Although Deutsche Telekom owns

the underlying technical network for about 88 % of German cable households it only
reaches about 30% of all cable TV customers direcigall cable operators that

provide the final connection lve¢en the Deutsche Telekom basic backbone and
residential users serve the other 70%. As a result, Deutsche Telekom only receives a
small part of the cable subscription reven®fds.addition it is likely that Deutsche
Telekom will also have to sell off itsable network due to deregulation of the

telecoms industr§’

However, a number of TV operators do broadcast digital services, including DF1,
Premiere 1, ARD, ZDF and various foreign and regional channels.

The types of decoder a consumer can buy furtbepticate the situation. This relates

to the dominance of one seip box-t heb dx” devel oped by Beta R
subsidiary of the Kirch Group)and the demand for open standards by the public

service broadcastef&This has resulted in confusion fitre consumer who is already

showing some resistance to moving to digital TV as there is already access to many

free-to-air channels. Plans for DF1 and Premiere to merge were also blocked by the

regulatory authoritiesthis delayed developments in onepest but also stimulated

the emergence of two new service broadcastergital TV Hamburg and Deutsche

Telekom.

The German government has already declared that it wants to switcldigitall
broadcasts by 2010. This may stimulate further developoiehe market. Currently
there are a number of trials in various parts of Germany testing out what technical
problems may exist prior to the introduction of digital terrestrial broadcasting.

Although some interactive services are starting to emergegyéap that new
developments may come from converging technologies. Both public broadcasters
ARD and ZDF are currently pilot testing services that bring the Internet onto the
television screen or vice versa. ZDF isaqperating with Intel Intercast push
tedhnology to offer selected TV content as regular néaghes on the computer
screen, while ARD is working on a concept that combines the content of its online

®«pDevel opment of Digital TV-Zpp85 Ger many 1998 Report”
« Deutsche Tel ecom ttso” ,sparnt iocflfe ciarb | Br dandceasets Jour nal
% A detailed account of the debate surroundingthé¢ setp box can be found in “Deve
Digital TV in Ger mafdpplAAP®98 Report”, Techno
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website with programmes on television. ARD Online Kanal offers selected Internet
pages and multiedia content to be viewed on the television scPéd@he launch of

t he new v e rbsoixo-mopdmfiwilltalsoeenablelenhanced interactive
applications including home shopping via the web and the ability to manage a stock
market portfolio as wekks providing emaif®

As in many other countries of Europe, ADSL trials are being conducted in Germany.

Deutsche Telekom has been running a pilot project in Neihe Westphalia which

has enabled 450 private households and companies to get high spssdta@adtice

Internet and provide data networks working at speeds of up to 1.5 Mbit/sec on the

downstream (towards the customer) and 128 kbit/sec on the upstream. One
educational application involves the virtu
Bildungsund | nf ormationszentrum VBl Z” of the M
teaching videos to be loaded and run by traiftkes.

Despite the many difficulties relating to the development of the digital TV market in
Germany a new digital educational channik€) TV (Interactive Qualifications TV) is
being implemented by the public service broadcaster SWR (Sudwestrundfunk in
BadenBaden, part of the ARD network). It is one of the few TV channels that has
been broadcasting educational programmes since the 19é@s4.9 Case study 9).
IQ-TV is planned to be a platform for programmes produced for universities,
industries and SMEs, as well as being utilised by public service and commercial
educational providers. The development of IQ TV towards a sustainableeserii

be watched very closely in Germany and other parts of Europe. If successful, other
service providers may be encouraged to develop similar services.

Greece

There are no digital satellite, cable or terrestrial broadcasters in Greece at present.
Howe\er, the Nova Consortium and Antenna have shown an interest in broadcasting
via satellite and there are some experimental cable networks in Athens (two districts),
Komotini, Volos and the island of Mykonos. The Nova consortium also intends to
offer some fom of interactive services.

There appears to be little interest in the development of digital terrestrial networks as

the key players are more interested in satellite broadcasting and there is limited

spectrum that is availablé However, many householdsan r ecei ve “forei gr
satellite services.

A data broadcasting system was deployed in 2000 Greek schools at the beginning of
May 1999 but not using digital techniques. Instead, it used the vertical blanking
interval (VBI) of analogue terrestrialdmdcasts. Applications include encrypted
broadcasts of exam papers and, in time, sulgated material. Bocom International
has developed the system for the Ministry of Educdti¢See 4.6 Case study 6)

®«Devel opment of Digital edhheZpl® Ger many 1998 Report”

M« Ger many- BextoNsexctubde systems”, article in Inside Cabl
March 1999

"Deutsche Telekom Press Release “Deutimhe Telekom |
Westphalia”, 15 June 1998

“«“Devel opmedty ofn [Birgietcel 1998 Report”, Databank

3 John T. Clancy, Sales & Marketing Director, Bocom International, email received March 1999
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Ireland

Digital satellite TV broadcasting serviare available to Ireland through the Sky
Digital service that was launched in the United Kingdom on 1 October 1998. In
addition to the UKbased services, two Irish channels are also broadtasa and
Setanta. It is therefore possible for Irish housdghto receive the new interactive
services due to be launched by Sky Digital in Spring 1999 if they are given
permission to do so through the conditional access system on-tog beix.
However, it is still unclear as to whether the Irish governmemt&ildw such services
to be made available.

Ireland is one of the more cabled countries in Europe with over 450,000 cable homes
connected, from a national population of just below 1.2 million TV households. Most
of the cabled homes are in the urban areethe rural areas, with low population

density or a mountainous terrain, MMDEi¢rowave Multipoint Distribution

Systen) is offered instead. Most of the cable network has needed upgrading to enable
digital services. However, the launch of digital TV lve tUnited Kingdom has

stimulated this upgrading.

In addition it has also been found that there is also a demand fesfegl access to

the Internet. According to a recent sample survey carried out by CMI (Cable
Management Ireland) across its cableayst, PC ownership was as high as 83%

thus potentially generating quite a high demand for-Bjgged access to the Internet.
Therefore CMI have started to offer CableNet which provides a broadband network,
using highspeed cable modems to connect via thistieg cable television system

(used to transmit digital TV). The company claims that interactive learning from the
home along with telecommuting, home banking and shopping and video conferencing
are some of the possibilities for usage. But as yet, gaghat no interactive

services are operational as the new service is still being roll€d out.

The national digital terrestrial TV platform (DIGICO) is due to be launched in Ireland
in September 2006.An education channel is included in the RTE (pubéicvice
broadcaster) proposals for digital terrestrial TV within the planned DIGICO
Consortium. However, no mention is made of interactive ser¥ices.

Services to home and office users will soon benefit from some experience of data
broadcasting through ¢nEdCast system planned to be launched to Irish schools.

Bocom International, who have recently completed a pilot project of their EdCast for
the Ministry of Education, are hoping to offer a fully operational data broadcasting
service to 3000 primary scbis throughout Ireland in 2000. They have developed a
low-cost means of delivering curriculubased learning material for schools, teacher
training material, and distance learning material using the vertical blanking interval
(VBI) of analogue terrestridiroadcast over RTE, the public service broadcaster.

“Press Release by *“ Ca bdAanoMeentte dirst twavaytcable Intereet and) |t d.
service inlrelandthecompanys i nt enti on to participate in the publ
acquisition of Cablelink Ltd”, 28 May 1998

"> According to information provided by John Mc Laughlin, Cablenet via email 31 March 1999

®“ Jreland’s DTT Pl atform, [Diigiitcaog Neows laeutntcehr i e bS/eNpa |
" From RTE Online web site &ttp://www.rte.ie/aboutrte/policydigital. html#inticast updated

Tuesday 22 December 1998
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Bocom plans to release digital TV and digital radio (DVB and DAB) versions over
the next 18 months or so. Planned applications, as well as education, inclttdeeaeal
financial services and business &mets’®

A new company with apparently Europeaide ambitions FutureTV- appears to be
working in conjunction witlcable TV and telephony operators in Irelatidhas plans

to offer a proprietary integrated network solution based around the idea of
peronalised TV and other systems enabling each member of the household to access
their own individualised service when they insert their smartcard. It is claimed that the
complete delivery system enables network operators to dramatically increase the
range ofinteractive TV and Internet services they provide to consumers,
simultaneously through the television and a PC. The system enables subscribers to
access videon-demand and audion-demand, receive an unlimited number of live
digital TV and radio channelsend and receive email, browse the Internet, telephone
everywhere and shop for goods and services. They are also interested in offering
education and training services.

The FutureTV system could operate over a cable, telecommunications or private
netwok. The home consumer would have a Media Access Station (MAS) that allows
the subscriber to communicate with the full service network. This device converts
digital signals into the composite video signal required by television and delivers
audio, data andigeo from a variety of servers. It provides subscriber identification to
the network operator as well as system controls, alarms and payment processing. The
device connects to the physical network and to televisiefigdlity audio and

computer systems.

In summary, the prospects for the development of interactive TV learning services in
Ireland appear to be better than some other European countries particularly as there
will be opportunities to also link in the with larger English speaking market of the
United Kingdom. There is also the potential for reselling services to the larger US
market once interactive services start to develop there.

Italy

Digital TV was introduced in Italy in March 1996 willelepiu providing a digital
bouquet called D+-broadlcast on Eutel sat’s Hot Bird
pay-TV operator in Italy Stream- started to offer a digital package over cable in
September 1996 and since September 1998 Stream has also broadcast its bouquet
from Hot Bird Il. In September B the public broadcaster RAI launched a-fi@e

air digital offer of three channels also on Hot Bird°l!.

Before 1996 Italy did not have any cable networks but since that time Telecom Italia
has been developing a network across various parts of ltaye &tm’ s di gi t al
package has been utilizing this network and by about August 1998 it had 70,000
subscribers. Up till 27 April 1999 Stream was a wholly owned subsidiary of Telecom
Italia.

8 John T. Clancy, Sales & Meeting Director, Bocom International, email received March 1999

" Based on a discussion with Dennis Garrison, Director, Future TV on 30 April 1999
80 “
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Discussions concerning the launch of digital terrestrial broadgaste still on going

but a possible timetable is for 1 January 2002 as the deadline for all kinds ¥ pay
broadcasters (terrestrial, cable and satellite) to shift to digital transmission and being
to abandon the analogue technology. It is also propbsedy the end of 2010 all
terrestrial TV will be in a digital format.

The early development of digital satellite TV has resulted a number of interactive
services become available including those for learning purposes. Stream, a
commercial pay TV operat, offers as part of its subscription bouquet a language
learning channel, and a separate interactive language learning channel to reinforce
what has been learnt on the main TV chanf@de 4.1 Case study 1) There is also a
university learning channelConsorzio NettungSee 4.2 Case study 2) The public
service broadcaster RAI is also offering acadled near video on demand service for
schools. (See 4.3 Case study 3). Telespaaidth its data broadcasting solutions
IPerSPACE and FullSats leadirg under the EC TENelecom Programme, a
European consortiumGenesis which is involved in extensive adaptation of existing
multimedia educational and training materials for delivery via data broadcasting
systems. In parallel with this activity, extersimarket research and market
development studies are taking place with the view to ensuring a sustainable market
niche.

In conclusion, the prospects for more advanced interactive TV learning services in
Italy appear to be greater than most other Europeantries.

Luxembourg

Most households in Luxembourg have access to TV via cable but there are no plans to

offer digital TV services in the countf§However it would be possible to receive

services through *“forei gn?” eydvislyto dvexdomes at el | i 1
copyright issues.

The Netherlands

There is currently only one digital TV broadcast@anal+- who are offering a

service via satellite. The slow pace of development in The Netherlands has been many
due to the country having one of thighest cable penetration rates in Europe with

about 30 channels broadc&tThere has tended to be little incentive to move to a

digital platform purely for TV since its main advantage is more channels.

However, this situation is likely to change in tiear future. Many cable operators are
now seeing themselves as integrated service providers and are being encouraged to
upgrade to digital networks. They appear to want to diversify towards becoming full
service providers rather than just technical nekwwoviders. Demand for higspeed
access to the Internet seems to be one of the driving forces. But cable operators are
also developing plans to offer their own digital bouquet, as is the case with
MediaKabel (a consortium of ten cable operators).

8« Devel opment of Digitt’al Dat damank agd5 1998 Repor
8 Telespazio web sitdittp://www.telespazio.it

8« Devel opment of Digital TV in Luxem
#«pDevel opment of Digital TV in The N
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Develpments are also taking place concerning digital terrestrial broadcasting with
the formation of the DIGITENNE consortium consisting of a mixture of public
service and commercial broadcasters. They are hoping that digital terrestrial
broadcasting will be opational in the main parts of the Netherlands by January 2000.

There has in fact been some experience of interactive learning senvices

Amsterdam through the Efoinded pilot project DOMITEL. 168 new citizens were

of fered * soci al roamcastasranesiteoatdémand sesvieecoona b
dedicated payerview channel. After the broadcast the participants could answer
multiple choice and open questions via interactive teletext on the TV and with a
modem®

In summary, the prospects for thevdpment of interactive TV learning services in
the home seem reasonable once the cable network infrastructure has been updated.

Norway

Canal Digital- partially owned by Canal Plus and Telenor (the Norwegian telecom
company) started digital broadcastrvia satellite to all the Nordic countries in
October 1998. In July 1998 NRK (the public service broadcaster) came to an
agreement with Canal Digital to be on the satellite and have a common electronic
programme guide (EPG§NRK is investigating the poislities of starting a digital
channel for education and training.

The existing TV companies are very interested in utilising space frequencies for
terrestrial TV but still await a government decision later during 1999.

Portugal

The only digital TV senge operating in Portugal is a satellite service launched

towards the end of 1998 by TV Cabo Portugal, primarily a cable operator (and wholly

owned by Portugal Telecom). The service is aimed at households that are not reached

by its analogue cable networkhey were hoping for about 35,000 subscribers. TV

Cabo’s analogue cable network has 500, 000

Two other cable operators Cabovisao and Bragetel each have around 50,000
subscriber§’ However there do not appear to be any plans to offer digitétes.

Nor do there appear to be any plans to launch a digital TV terrestrial service.
Therefore it seems highly unlikely that interactive digital TV learning services are
likely to develop in Portugal.

Spain
As of the end of 1998 there were over 1 moillisubscribers to digital satellite TV
through two providers Canal Satélite Digital launched in February 1997 and

¥« Re v i e varcldnd dewelspenent in technologies for education and training: 894 ,

Education and Training Sector, Telematics Application Programme, European Commission

%« pDjigital TV and public service in the Nordic count
cont i buti on to the antho-loogy heT&luewirei of dfeltekhé skFon®
Jensen and Cathy Toscan

8« pevel opment of Digital TV in Portugal 1998 Report
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Distribuidora de Television Digital (Via Digital) launched in September 1997. Some
interactive services are now being offered.

Digital calle services are only now starting to be launched during 1999 after many
companies were awarded licences during 1998. Initially they will offer telephony and
TV, although at least one compan®NO (the brand name of Cableuropdas

stated that it will dfer digital TV with interactive broadband services and Internet
access to telephony. It will be conducting pilots in Valencia during mid 1999.

Other cable operatorsTelecable in Asturias, Retecal in Castilla Leon and Supercable
in Sevilla- will also ke starting to offer high speed access to the Internet via cable
modems during 1999.

It should be noted that Teleféniethe dominant telecom operator in Spaigs also

involved in both the cable and satellite through partly owning Via Digital and
Telefénica de Cable. The later has a direct licence to operate in every market and has
deployed the infrastructure required to offer cable services in all the country but only
24 months after the first cable operator has obtained its licence in a particufir area

The government is in the process of agreeing a plan for the roll out of a digital
terrestrial network across the whole country, reaching about 80% of the population
within four years and 95% of the population within ten years. The first digital
terrestial services should be available sometime during 1999. The plan is to allocate
two channels of terrestrial digital TV to the public broadcaster RTVE and one for
each national private TV broadcasténtena3, Telecinco and Canal+.

No digital TV interactve learning services appear to have yet emerged in Spain.
However, some companies do have some initial plans. Antena3 plans to offer
thematic channels including an educational channel. Cable i Televisié de Catalunya
(based in Barcelona) also has plansfferanteractive services on education and
training in the near futur®.

As competition starts to increase in Spain over the next few years with the
development of digital cable networks and digital terrestrial broadcasting, it seems
highly likely that sone interactive TV learning services of various types will start to
emerge. A number of market factors would seem to favour this prediction. Market
analyst Datamonitor considers that interactive services will have their strongest
growth in Spain and Italy\gompared to the rest of Europe and the United States, over
the next four years, Commercial broadcasting companies will increasingly want
households to buy their subscription packages. Therefore some type of learning
service could be an attractive companen

There is also a long tradition in Spain of distance learning through UNiED

Spanish open universitywho broadcast many hours of television programmes. In
recent years other regional institutions have entered this field. Universitat Oberta de
Catalunya- the Open University of Catalunya, based in Barceldmes started to

¥« Devel opment of Digital TV in Spain 1998 Report?’

8 Email from Jaume Salvat, Tecnologia Cable i Televisié de Catalunya, 6 April 1999
“Datamonitor Press Release “Interactive digital tel
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offer distance learning courses and has plans to broadcast some aspects of its courses,
co-operating with regional cable operators or satellite broadcasters.

There is also theompetitive advantage that any interactive learning services
produced in Spanish could also be exported to other parts of the Sga@ding
world.

Sweden
There is a low penetration of digital satellite TV in Sweden. It started in June 1998
withthelamch of Canal Digital’'s services. From

public service broadcaster, will also make its digital terrestrial services available over
satellite. The channels that will be considered in the first phase are SVT1, SVT2 and
the new djital-only News channel, SVT 24.

Telia launched digital cable TV in Sweden in 1997 as Telia Infomedia TeleVision.

This is today the major cable TV operator and a very important actor in the process of
introduction of digital TV in Sweden. Theirseplo x i s cal |l ed -it Di gi t al
is a Eurobox from SAGEM with Viaccess Conditional Access system and Open TV

API. This system is also used in Denmark.

Stjern TV also provides digital TV services via cable. There are also analogue cable
TV operators, onef which has plans to offer digital services during 1999.

Digital terrestrial TV started in Sweden in April 1999 making it the second country in
Europe to offer an operational service. Amongst twelve companies offering digital
TV, there are two educatal broadcastersUR (see 4.7 Case study 7), owned by the
public service broadcaster, and the new commercial company Knowledge Network
(Knet) with KunskapsTV (Knowledge TV). The government has just allowed UR to
continue as a public educational broadaafsteanother three years (192901) using

the digital channels of SVT1 and SVT2. Knet prefers to describe itself as a provider
of learning services with a TV channel. It has plans to offer interactive services (see
4.8 Case study 8).

A local televisionchannel Landskrona Vision in the south of Sweden also has

received approval to start terrestrial digital broadcasting from April 1999. They aim to
use digital broadcasting to widen local and regional television activities and also to
develop interactig communication between institutions and citizens. This includes

di stance education towards the end of 1
culture” with the University of Lund an

In summary, the prospects for digitateractive TV learning services in Sweden look
promising.

United Kingdom

Despite digital TV starting rather later in the UK than in some other European
countries, rapid developments during the latter part of 1998 and into 1999 have made
it perhaps the wst dynamic country in Europe for interactive digital services.

"« pevel opment of Digital TV in Sweden 1998 Report”
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The UK’'s first commercial digital televisi:
with the launch of Sky Digital the digital satellite service from British Sky

Broadcasting (BSkyB) beamed dictly to homes from the Astra satellffeBased on

the provision of setop boxes at a price of around £200 (around 300 euros) per unit,

the BSkyB service saw steady growth throughout the first quarter of 1999. In May

1999, the company began an offer refef setop boxes, initially for a month. The

uptake of thefreesetop boxes t o achanmebkdgitalBefkispoB’' s 140
service in the first week was estimated by analystshave run at about 10,000 per

day- following 40,000 requests during thest two days of the free offer. Sky Digital
customers were also offered cheap online access to the Internet as well as having
discounted telephone services. Sky Digital had attracted 551,000 subscribers by 3

May 1999.

BSkyB’s mai n r i ladadcast® BODigitglicharanéls throudh idigital
terrestrial to rootop aerials, followed by also offering free-¢ep boxes for new
customers buying access to its service.

BSkyB’s moves in establishing its digital
customers through discounts and free provision of hardware, demonstrates that it has
committed to its digital future. It has announced plans to switch off its analogue

service by 31 December 2002.

Sky Digital has attracted content providers such assBrititeractive Broadcasting

(BIB)Y, which plans to | aunc*hduingtee services
Autumn of 199%°. BIB was formed in May 1997 to deliver digital interactive

television services and is owned jointly by BSkyB (32.5%), BT (32.5%glavid

Bank (20%) and Matsushita (15RkRdpwnredl B’ s ser
companies such as Great Universal Stores, Iceland, Kingfisher and Woolworth, as

well as companies such as Midland Bank, Ford, Unilever and-Colea Reflecting

thetend to offer integrated digital services
will also be provided with a freemail account, access to free interactive games,

weather and travel reports and other information services.

The Sky Digital service wilhot offer integrated Webased information services. The
BSkyB group does, however, have a separate entity called Sky Online, which will
develop a range of Internbtaised digital interactive services linked to sports,
documentary, quiz and other entertagmnhprogrammes. They are starting to think
about offering some form of learning service.

The digital cable landscape in the UK is currently more complex than the digital
satellite landscape. Generally, the installation of cable throughout the UK got
undeway later than in most of the neighbouring European countries. One advantage
of this late start was that the advanced cable networks put in place were generally
more capable of supporting digital services.

“«pDevel opment of Digital TV in United Kingdom 1998

%« Rush for free digital TV boxes”, Financial Ti mes,
% Inside Cable and Telecoms Europe, 15 November 1998
% Staed in promotional video broadcast on Sky Digital.
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The cable market in the UK has experienced camnalile consolidation in the period
199698, with the number of significant providers falling from 24 to just five. The
current leaders of the cable industry in volume terms are Telewest Communications,
Cable & Wireless Communications and NTL. In May 19@%eWest services passed

4.2 million UK homes and had 800,000 dual telephone and television subscribers.
NTL services passed 3.945 million UK homes and had 764,000 dual telephone and
television subscribers. Cable & Wireless Communications services pa28éd 4.

million UK homes and had 660,000 dual telephone and television subscfibers.

Telewest and NTL are UBacked companies whereas Cable & Wireless is a UK
based company which has an international asset base of which Hong Kong Telecom is
the most significat component.

An important development in the development of digital services via cable networks

took place in May 1999 when Microsoft, the
company, took significant stakes in both NTL and Telewest. As part of its allianc

with AT&T, Microsoft announced in that it was committed to buy the 29.9% stake in

Telewest then held by MediaOne, the US cable operator. Microsoft already holds a

5% stake in NTL. Industry analysts suggest that the UK cable industry will finally

consolicate with only one provider, although the industry regulator and consumer

protection groups may prohibit this.

Mi crosoft’'s investments in the UK cable ini
industry to compete more effectively with the satellite broadcaslt is suggested

that Microsoft may also buy the mobile telephone operator;Z2@ae (currently

jointly owned Medi aOne and Cable & Wireles:
market will provide it with a channel for the rich media content it dyetelivers

through its Web and through its 4ep boxes in the USA. It may also help the UK

cable industry overcome one of its most significant problems, that of reaching

agreement on the specifications of&gt box technology. The main strategy putsue

by the cable companies to this time has been to provide Internet capability with their

settop boxes. This has brought them closer together in terms of technical

specifications but there is no agreement on a unified platform. The history of rivalry

within the UK cable sector has continued to delay its gréitrmay be that

Mi crosoft’”s entry wil/ help solve this pro

Cable & Wireless Communications has announced plans for digital interactive
consumer servic&during 1999. Itis creatingits TV. Mal | ”, whi ch wi | |
range of entertainment, information and transactional services. Companies such as

Barclays Bank, British Airways, Littlewoods Home Shopping Group, and the

television group ITN are working to develop content and serfices “ TV Mal | 7 . I
1998 Cable & Wireless Communications bought a controlling share in Two Way

TV®, a media company that will provide inte
Mal I » offering.

% Financial Times, 7 May 1999

““ Devel opment of Digital TV in United Kingdom 1998
% Broadcast Journal 8 January 1999

% Silicon News, Tune 1998.
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NTL are planning to launch an interactive knowledge chafftdiiing the latter part

of 1999. NTL plans to carry EIlI msdale Medi a’
cable interactive ser v-ondemandplatiormdgrhiEl msdal e’
service will include movies, television programmes, home shopping, maesis, n

education and travel services. Initial commercial trials are to be carried out over part

of NTL's Cardiff cable network. Yes Televi.
broadband networking and digital video delivery. MRE&@deo compression and

copy protection systems from Macrovision will be used to provide cirgumaéty

viewing. Interactivity is provided through a hahdld TV-style remote control

device. Dorling Kindersley, the leading publisher of educational books, videos and

CD-ROMS will provide educational programming for this service.

The third major UK cable company, Telewest, plans to launch its digital package
during the fourth quarter of 1998

The digital terrestrial television (DTT) landscape is just emerging in the UK. Apart
from OnDigital, the BBC and other free-air analogue terrestrial broadcasters have

all planned or launched digital services, having been allocated the three digital
multiplexes with the highest national coverage (90%) by the regulators. A further
three multipexes, with lower national coverage of around 80% have been allocated to
new pay TV services. The BBC is carrying BBC1, BBC2, BBC News24 and BBC
Choice on its multiplex. The ITV group and Channel 4 group have also announced
digital offerings from their strad multiplex. Other regional free-air broadcasters,
including the Welsh channel S4C and some Gaelic services, have taken up their
entitlement on the third largest coverage terrestrial multiplex.

Education is likely to have a significant role in theelepment of digital

television'? The UK has developed a national curriculum for schools only in recent
years, but this has now stimulated the demand for national institutions of learning.

The BBC launched its BBC Knowledge (formerly known as BBC Learrihghnel

on 1 June 1999. BBC Knowledge encompasses a range of programmes for children,
parents, teachers and other learners at home. User interaction with BBC Knowledge is
through the web initially, but ultimately via the TV screen itself. The Wales Digita
College is also due to start a number of innovative interactive TV trials leading to a

full service in Wales in conjunction with the Welsh Medium Channel S4C. (see 4.11
Case study 11)

The Open University, which has a long television history, is expéatexpand its
programming. Their Business School has recently been experimenting with a
Business Café Projétinvolving a series of upo-day Business programmes aimed
at attracting people not on existing courses. An associated W& mitevided
interadivity for people to get further information, download additional papers and
take part in an online discussion group.

WNTL press rel ease *“ NelGhansel: thegatevayaaitteractiee ledmingvat e d

home"” , 20 May 1999

191 Broadcast Journal, 12 February 1999.

2« Devel opment of Digital TV in United Kingdom 1998
B« The Business Café Project” by Dr ®Bayl99%seSal mon, Of
http://oubs.open.ac.uk/gilly

1%4\Web site:http://www.open.ac.uk/businesscafe
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The UK Government has also launched the National Grid for Learning on the
Internet, aimed at supplementing the school curriculum. Ispdaon to offer funds to

a number of commercial operators to develop a number of pilot interactive learning
services of various types focused on GCSE level learning resources (GCSE are the
exams taken by most school leavers), which could be utilised loyeriat school

and independent learners at home. The UK government is very keen to enhance the
quality of learning and sees increasing the options for learning in the home as a key
area which it can do something about.

Cable & Wireless Communications pl&é launch a home interactive services channel
in late 1999 that will be aimed at families with children and which will broadcast
programmes for children in elementary, primary and secondary education. It is
planned to link the programmes to the Natid&et for Learning. Organisations such
as Anglia Campus and BBC Online would provide the content.

A range of competitive technologies is also being tested for the provision of
interactive television services in the UK. The-b&ed WebTV Networks Inc. (a
subsidiary of Microsoft) has been working with BT since March 1998 to trial the

delivery of interactive ser v-ioghoxes overr ough P
copper wire, to standard analogue televisions. Internet and multimethd access
ispartof t hi s package. The use of VideoFl ash™

downloading of fulscreen, fulmotion, highquality video, graphics, voice and music
to standard televisions is also included in this package.

In 1998, Kingston, a small telecom compamgéd in KingstofuponHull, launched

the country’'s fir st®Blalsomae ancADSLItrial fobSider s er vi ¢
interactive services to consumers over copper wire in Ldfiidaring the latter part

of 1998 and the first quarter of 1999. The BT tsigtem could support video

streaming delivered to a sebp box- and highspeed access to the Internet.

BT is also planning to deploy other higheed broadband networks to compete with
the cable companies. Its BeTaNet is an advanced Internet/muikisystem based on
terrestrial fibre networks. BT is also collaborating with other European Telecom
companies to create the largest4ganmopean higtspeed network Both BeTaNet and
the European network are based on SDH (Synchronous Digital Hierarchy) and
DWDM (Dense Wave Division Multiplexing). When integrated with ASDL, BeTaNet
will bring interactive digital broadband communications within reach of most
residential telephone customers in the UK.

Central and Eastern Europe

With the exception of Poland, gemrally Central and Eastern Europe appears to be
lagging behind the EU. This survey just covers the key features related to the
development of digital TV.

Poland appears to have approximately 6% of households subscribing to digital TV
services mainly thragh Wizja TV. This is owned by London based company

1% |nside Cable and Telecoms Europe, 14 December 1998
1% |nhside Cableand Telecoms Europe, 22 December 1998
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@Entertainmen?’ and broadcast via satellite and the cable network run by its own
subsidiary Poland Communicatiotfé. Canal+Polska also entered the digital satellite
market in October 1998°.

The cable indstry is the largest in Central and Eastern Europe dominated by Polska
Telewizja Kablowa (PTK) which is owned by its US founders Chase Enterprises,
Advent International a private equity firm and several smaller compadnfe#

supplies around 540,000 sehbers in eight cities and at least 20 other smaller
locations. It is currently actively involved in acquiring other cable networks. No doubt
the Wizja digital TV developments will stimulate PTK to offer digital services.

Slovenia appears to be leadingvdlopments towards comprehensive digitisation.
Currently cable operators are experimenting with pay TV, value added services and
with the introduction of new innovative technologies on their networks. There are
future plans to interconnect 80 per centhe Slovenian cable networks with fibre
optic;lgl:?ble with installation starting as soon as the financing of the project is in

place .

In Hungary there are plans to provide digital cable services and Antenna Hungaria,
Hungary's national broadcasting compangvides a digital satellite channel.

Czech television is already broadcasting in digital from the Kopernicus satellite
though few are taking the servitg Czech cable networks seem to be moving
towards digitisation with some offering telephony senVites

There do not appear to be any developments towards digital terrestrial TV in Central
and Eastern Europe.

At present there do not appear to be any plans for the development of interactive
digital TV learning services. However, Poland is likely to befitlse country to offer
such services if they develop at all.

Europe-wide Developments

A number of Europavide commercial data broadcasting services have become
available over the last few years. The services involve transmitting multimedia data
from a sathite direct to a computer. The same type of satellite dish used for TV
programmes can also be used for receiving the data broadcast. It is connected up to a
PC card that is installed within a computer. The PC card needs to follow the
DVB/MEG-2 standard tat is now being used all over Europe.

Essentially the systems all offer similar services:

107mizja TV leads with Digital Subscribers" 1 February 1999 found at http://www.inside
cable.co.uk/n99qglauk.htm

1% ppland's Digital Competition Heats up" 21 September 1998 http://www.icsidle.co.uk
109 "poles Tunen to Digital TV" by Joe Nickell, Wired News 28 October 1998

10 hitp://www.insidecable.co.uk/c_pola.htm

11 Central Europe Cable Industry Report found at http://www.irsatse.co.uk/c_snia.htm
112 Central Europe Cable Industry Report four@zech Republic ttp://www.inside
cable.co.uk/c_czec.htm

13 Central Europe Cable Industry Report four@zech Republic http://www.inside
cable.co.uk/c_czec.htm
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1 Package Deliverywhere data is packaged together, compressed and
transmitted at agreed timefor example, updating the price list to a group
of retail shops.

1 Streaming delivery enabling a continuous stream of data to be transmitted
- for example, a news or financial ticker tape service, or audio and video
streaming.

1 High speed Internet (turbo Internetivhere a user can request information
from the Internet @ a modem and telephone line, and the information is
then delivered via the satellite at higher speeds than would currently be
available via other methods.

The technology is better utilised for multicastingne to many rather than point to
point whichcan be rather expensive using this kind of service. Companies offering
such services include:

AstraNet, via the Astra satellite

Polycom, France, via Eutelsat

Telespazio, Italy, via Eutelsat

Antenna Hungaria, Hungary, via Eutelsat

British Telecom and Egset have launched a pcemmercial service
during 1998

1 HOT Telecommunications(formerly Hughes Olivetti) have their
DirecPC service, via Eutelsat

E R N

The US experience with DirecPC suggests that in Europe also there is likely to be

increased demand for atsllite direct to computer service. It is likely that a number

of different data broadcasting services will start to emerge offering different speeds of
delivery. Professional users, whether at home or in the office, may be prepared to pay

for a premium gpress service, whereas others may only be prepared to pay for a
“tourist class” ¢HHevavidespread thésk develpgmentssviélr vi c e .
be will depend on how rapidly the main competitive technology of ADSL will roll

out.

New satellite developents like Europe*Stat® and EuroSkywa¥}® are likely to

emerge over the next few years, some offeringwag links via satellite. However,

for the home user, cost will be the critical factor that will determine whether they are
used. Currently it seems thithey may be too expensive for home users for some time.

3.2 Outside Europe

USA

This section aims to give a flavour of the key developments that are taking place in
USA rather than being a detailed overview.

e« High Speed Internet access for every home. Using
Cl ausewml|l i inmédi a Broadcast”, published by ACTS Mul ti
5|nside Cable and Telecoms Europe, 31 December 1998

16\Web site:http://www.euroskyway.alespazio.it
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In some respects the US has been lagging behekading countries of Europe with
regard to digital interactive TV deploymertitowever there are clear signs of rapid
developments, which started at the beginning of 1999. It is very likely that the US will
become the leader in this area by the bagmof 2000.

The transition from analogue to digital

In the USA there is a mulpronged approach to the rollout of digital TV. Fibre optic

cable is widespread and growing and some consortia are building digital TV network
operations based on digital fibi®thers are deploying digital satellite networks. Still

others are investing in terrestrial wireless, xDSL and other technologies. The US
Government’'s rollout timetable for digital
broadcasters in the position adloping plans for digital television broadcast in

some form or another.

I n December 1996, the US Government’'s Fede]
approved the US standard for digital television. The FCC is the controlling body for
communications in the ctry.

In April 1997 the FCC published the timetable for the transition to the new system.
Overall, the transition period that the FCC has set is very short. The largest
commercial Network TV broadcasters were obliged to have a DTV signal on air by
May 199. The remaining commercial stations in the top 30 markets must be on air in
digital format by May 2000. All other commercial stations must complete their
facilities by May 2002. Public television broadcasters, with their more limited funding
sources, arebliged to be on air by May 2003.

Every television broadcaster has been allocated an additional channel to enable them
to provide a dual service, both analogue and digital, during the transition. In 2006 all
the analogue transmitters must be shut dovehaanty digital television transmission

will be licensed from that date. The closure date for analogue transmission can be
extended only if 15% or more of the audience does not have access to a digital signal
by that time.

One of the key issues that thgitkl television industry must address is the fact that
none of the new digital television standards is completely compatible with existing
televisions. Thus, to take advantage of all the features of digital TV, new digital TVs
will have to be purchased lspnsumers, or sébp boxes purchased to augment

current analogue consumer television sets. Thopatonverter boxes enable the

digital transmissions to be received by analogue TVs, but users will not be able to
utilise the wide screen pictures, highadjty sound and interactive features available

to users with digital TVs. Although large number oft&gt boxes have been deployed

in the USA, most providers are developing their services on the basis that consumers
will purchase digital TVs over time.

Digital Cable

Digital cable rollout has been taking place on a large scale in the USA. Two good
examples of the i mplementation of digital
service for TV, and Source Mweainteracewaead | nsi gl

range of digital services.
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| CTV6s Broadband I nternet Service for TV

ICTV launched its Broadband Internet Service for the TV in February 1938is
service integrates higbpeed Internet access (includingail) through cable
connected television sets. TIETV service was the first of its kind in the USA. It
includes an extensive cabiielivered CDROM library featuring a selection of

popular games and software. The service is delivered via an infrared receiver that sits
on the TV and links to a wirelessytmard. The initial response to this ICTV service
has been very positive. The €RIOM library consists of CEIROM games and

software from companies such as Broderbund, MacMillan, SegaSoft, Acclaim, The
Learning Company and many others. This facility, comibiwvéh the provision of
Internet access through an eagyuse system through a television set, has proved
appealing to customers without PCs.

| CTV's broadband Internet acc-apsarvicess 100 t i |
such as WebTV, delivering ternet speeds up to 10 Mbit/sec per user. Additionally,

ICTV features a wireless keyboard with peartd-click navigation and full joystick

capabilities.

The service is being made available in two packa@esiplete which includes five
hours of highspeel Internet and-enail services and access to (M games and
software titles for $9.95 a month; aAdcade which offers access to GROM

games, education and reference titles for $5.95 a month. This price includes three
hours of use. Additional time fdroth packages is charged at $1.95 an hour for peak
periods (7am to 11pm) and at 95 cents an hour ipedk periods (11 pm to 7 am).

Source Media and | nswayihteractvedigitauservioesat i ons 6 t

In March 1999, Source Media, Inc. and IngiGmmmunications, Inc. completed
installation of the US cab-Wayinteracdvestry’' s f i
digital cable system, in lllinois. Insight Communications will initially offer its

subscribers a package that includes a sdyased ordemand service bundled as the
SourceGuid@avigator and theocalSourcgprogramming package (a suite of

localised digital programming services such as restaurant and entertainment guides,

local news and weather, local legal and medical services). Also @ttladn

electronic program guidé&PG). SourceGuidgrovides features and functions such as
personalised menus, the ability to surf channel listings without leaving the current

channel, instant pagerview ordering, parental control options, and a digitate of

services, controlled through standard remotes handsets. The companies intend to

phase in other applications including Intersetirce content and a portal to instant

“on demamdDe Made@oordering from Interactive
digital applications branded & urceSuitesT he syst ems run on Gener &
platform of DCT digital setop terminals, to which The Interactive Channel has added

reaktime, twoway interactive capability.

Digital Terrestrial

The FCC’ s A panithatallbredicastedsencist lsave digital signals on air
by May 2003 has meant that every terrestrial broadcaster in the USA has plans to
rollout digital terrestrial television.

U71CTV Press Release "ICTVuaches Broadband Internet service for the TV" 22 February 1999
http://www.ictv.com/press/pr1999/pr_022299.htm
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The first digital terrestrial broadcasts went to air d&foember 1998, dibugh the

first public TV station to broadcast in thi
in Seattle, turned on its experimental transmitter in January 1997. 35 terrestrial TV

stations agreed to initially broadcast digital terrestrial in line withlantary deadline

agreed within the industry ahead of the FC
theoretically, 60 million Americans in 30 cities could watch digital terrestrial

television broadcast by these 35 stations, in reality very few people haraped

the digital receivers needed to view it. The cost of the digital equipment (some

US$5000- US$7000) is a barrier to masgarket penetration in the early stages of

digital terrestrial rollout.

Since many higher education institutions in the USA @nd operate public

television stations, developments in digital television will inevitably have an impact

on them, and the change to DTV will probably influence how distance education is
accomplished. The DTV standard also provides for the use of apcifita, including
control data, conditional access control data, data associated with program audio and
video services such as closed captioning, and independent program services, all of
relevance to educational broadcasting.

Digital Satellite Television

Organisations in the USA such as the Hughes Electronics Corporation and Lockheed
Martin are investing heavily in the development of digital satellite infrastructure.

Lockheed Martin Astrolink

In early May 1999, Lockheed Martin and collaborating compaagpart of the

Astrolinkjoint venture, announced a US$3.6 billion plan for the deployment of four

high-orbit satellites to provide higbpeed Internet access and broadband services.
Astrolinkservices will be available not only in the USA, but also adtossest of the

Americas, Europe and into Asia. The four satellites will be able to reach

approxi mately 92% of the world’'s telecommu
expected to come online in 2003. One of the key issues the consortium will have to

overcone i s how to price this service. Lockhee
use” charge rather than a flat rate access
however, this pricing model may not be acceptable to consumers.

DirectPC

The Hughes Eleobnics Corporation, which owns DirectTV, the leading digital

television entertainment service in the USA, is also still investing heavily in digital

satellite. DirectTV provides more than 4.6 million subscribers with access to over 185

channels of programimg, including popular television networks, commerfiak

audio channels in digitajuality picture and sound, and more sports than any other

direct broadcast satellite (DBS) service or cable provider. Hughes is involved in a

number of initiatives, inclding linking DirectPC, its higispeed satellite Internet

service, to Br oadc aBdadcastoCarn is thenleading interaes t e v e n 1
broadcaster of live sporting events in the USA. This-lipkwill allow

Br o adc as thasedeanternt to beftichst via satellite in higlguality digital

format. Broadcast.com and DirecPC have already worked together on numerous IP
multicast events, such as the I nternet mov]
“Koyaani sqgatsi”. These fpassibditteofgrthent s open u|
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integration of digital Internébased content reception with simultaneous digital
television reception. The Hughes DirecDuo satellite dish allows simultaneous
reception of both satellite TV and satellite Internet sen/ites.

On-demand video via the web

@Home is the leading provider of broadband Internet services via the cable
infrastructure within the USA. The company has partnered with RealNetibrks

who produce higlguality streaming productdo merge broadband cable Internet

acaess with multimedia. This combination of broadband cable access and audio/video
streaming will compete with digital TV offerings for-alemand video and other
multimedia. @Home reported its enftyear subscriber figures for 1998 at 330,000,

up from 210,00 at the beginning of Q4 of 1998. @Home has incorporated an
interactive television department, and has partnered with content companies such as
Bertlesmann’s BOD Nederl and, Segasoft, Li g
initial Internet backbone, due foegloyment by AT&T in mid1999, will support 5

million broadband users. AT&T will switch on two ™48 (2.5 Gbit/sec) channels for
@Home. Each of these channels will be available over a route of 15,000 miles of a
DWDM (Dense Wave Division Multiplexing) optit network.

AT&T is also participating in the delivery of interactive content to both analogue and

digital television customers through its subsidiary LibertyM&Qihat, in turn, part

owns the interactive television company ACTV along with the company(Ti&le-

Communications Inc.). ACTV has deployed its HyperTV technology, which allows

the viewer to select camera angles, commercial content, and sequence programming

for Iive music interactive television. ACT’
appliation, based on video and audio streaming of content from various Smithsonian
Institutions and other museums. The Apple Corporation, Cox Communications and

the US Department of Education are sponsoring this deployment.

Integration/Convergence with other digital technologies

In the USA, because the FCC has mandated the total conversion to digital, it appears
that there will be pressure for consumers to replace their analogue televisions with
digital sets, rather than install gep boxes. However, the castdigital television

sets is still high at around US$5000, so there is considerable consumer resistance.
There are also considerable problems with the standardisationtop d®ix
components, especially for cakdelivered DTV. This is inhibiting rollauof what is
seen as an interim technological solution. There is some consumer confusion as to
whether a digital setbp box is the same as a cable motféwr whether the two
technologies will merge in the near future. Despite this, millions of sateltitefse
boxes have been deployed, although cabkogebox deployment is still to occur in
numbers. It may be that in the US cable modemisere the market grew 130% in
19982 will integrate DTV settop box functions as the technologies converge.

Othertechnologies are also in the frame with DTV. The deployment of xDSL
technologies in the USA, with AT&T and many of the Baby Bells having rolled out

118Hughes Network SystemBttp://www.hns.com

119 www.realnetworks.conreport source: CNET newswire)
120 |nteractive TV Today, 15 April 1999, Issue 1.91
12L\vired News, 1 April 1999

122 Dataquest, March 1999
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ADSL, will also provide offerings of alternative technologies for consumers seeking
onrdemand television anddeo services. In addition Cisco Systems, one of the

worl d’s major network companies, announced
for AT&T a seamless entb-end IP solution that will allow AT&T to offer data, voice

and video services over the hybfildre-coaxial network being deployed by AT&T

and TCI:®

Japan

Digital TV is currently available via a number of pay TV satellite operators DirecTV,
Sky PerfecTV but subscribers of these services amount to a very small percentage
compared to the public sece broadcaster NHK's (Japanese Broadcasting
Corporation) 9.46 milliotf* analogue satellite subscribers. However, digital TV is not
really likely to take off in Japan until the end of 2000 when NHK plans to launch a
digital satellite broadcastifgy. This will eventually include HVision (HDTV) and
datacastintf®. A group of 40 Japanese investors has launched BS Japan, a joint
venture specialised in digital satellite broadcasting, which would start to provide
programming free of charge to build a initial congurbasis. This would comprise

one highdefinition channel and three conventional chantfls.

The start of terrestrial digital TV has been delayed by one to two years, to 2001 or
20028 with the start of regular broadcasts in 2003 in three large citiesoT Gsaka

and Nagoya. Fulcale deployment is due to be finished by 2006 and it is planned to
switch off analogue broadcasts by 20IBere may be some further delays as Digital
TV Japan, an association representing Japanese television networks, haveeasked
government to help foot the estimated 5.25 billion euro it is going to cost them to
switch to digital terrestrial broadcasting over the next 10 Y&atsmited bandwidth

is also likely to create problems for the launch of terrestrial digital TV peans that
nearly a quarter of households will have to adjust their TV sets to receive the existing
analogue broadcasting signal once terrestrial digital broadcasting®tarts

Digital TV via cable should progressively start at the end of ¥é8®wever, Jpan,
also has a "Fiber To The Home" project that is due to be completed by 2005. This
would enable any home to benefit from the 100 or perhaps 150 Mbps néfwork

As would be expected there is little evidence of any developments towards interactive
digital TV learning services. Currently NHK's Educational Channel is thinking of
interactivity in terms of equipping new studios with video telephones and with

1Z3\wired news Report, 11 January 1999

124 japanese Broadcasting Data http://www.nhk.or.jp/bunken/

125NHK web site http://wwwnhk.or.jp/pr/update/u53.htm

128 hitp://www.nhk.or.jp/pr/update/u5%.htm

127 1nformation Society Trends Issue number:-§76.11.1998 20.12.1998)
128\vjired News 25 March 1999

129 EETimes 5 July 1999

http://www.techweb.com/se/directlink.cgi?EET19990705S0030

130 Terrestrial DTV In Japan May Cloud Analog Bwshiko HaraEE Times4 February 1999
http://www.techweb.com/wire/story/TWB19990204S0010

13Lpevelopment of DTV in Europe Reference reppd998" Draft December 1998, IDATE
132 http://www.wwvi.org/~hiyama/docs/position.htm

65


mailto:yhara@gol.com
http://www.eetimes.com/

computers with Internet accéds However, as digital TV develops they may consider
the development ofieractive services as they have a mission to create the new
distance learning systems in "the Digital Era"

3.2 Comparisons between Europe and the rest of the World

Technologies

The European Union is more diverse than the United States with developments
towards digital TV However, Japan seems to be following a similar pattern to the EU
but is lagging behind in digital TV developments. The digital TV market in the EU is
currently more developed than the US. But the focus of developments in the US has
tendedto be on more on high definition TV (HDTV). However, there are clear nation
wide target dates for implementation of digital terrestrial systems. This is likely to
stimulate a more rapid development of digital TV overall. There is then a strong likely
hoodthat the US will take the lead in digital TV development and associated
interactive services.

Generally Central and Eastern Europe is clearly lacking behind the EU however, but
uptake of satellite digital TV is higher in a few countries compared to thake EU.

Interactive TV Learning Services

Currently, the EU may just have the edge on the United States by leading
developments. But, strategies in the US will lead to contiméie developments and
could enable the US to take the lead if digital TValp is rapid. However, the higher
percentage of people in the US who use the Internet could restrict this type of
development particular if ADSL technologies are rolled out rapidly.

There is little evidence of much activity in Japan or Central and Basteope.

133 http://www.nhk.or.jp/pr/update/u58.htm
134 http://www.nhkgrp.co.jp/rgaku/efbf. html

66



Chapter 4
Case Studies of Digital Broadcasting Learning
Services

The following case studies have been selected to try to give an idea of the state of the
art concerning the development of digital broadcasting learning services across
Europe analso a flavour of developments in the United States.

As an indication of the very immature state of the market it was only possible to find
one example of a digital TV interactive learning service focused towards home users
in Europe. A number of otheewsvices are planned to start during the later part of
1999.

The case studies have been grouped according to the emerging new opportunities that
digital broadcasting can offer. Some of the case studies include examples of fully
operational services. Othexamples are still at the trial or planning stage, but they do
illustrate the state of developments towards utilising digital broadcasting services
during the first quarter of 1999:

1 Traditional educational channels who enhance their senbges
i. utilising the extra capacity available by increasing the number of
programmes broadcast
ii. and may also provide some sort of interactivity via the Internet only

1 Data broadcasting serviceghich provide:-
i. high speed access to educational content on the Internet
ii. delivery of specific learning resources

1 New Interactive TV Servicagich can be
i. interactive services which enable the viewer to access information
independent of the TV channel
ii. enhanced TV services which enable the viewer to do more that
passively watcla TV programme

In addition, there is also one case study of an analogue data broadcasting service that
has been recently launched. As analogue services are still likely to be available in
most European countries until 2010 it illustrates that there idrepgtortunities for

utilising them for educational purposes if they are the mosteftesttive way of

providing such a service. (See Case Study 13)

4.1 Traditional educational channels which enhance their

services
A number of public service broadcastélave been providing educational broadcasts
via analogue TV for a number of years. Sometimes these have been targeted towards
schools and sometimes to the general public in their own homes. The Internet has
tended to first have an impact on many educatibroadcasters. They have been able
to provide additional information about their programmes via their own web sites. In
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addition they have also been able to receive feedback via email. This is now the most
common form of interactivity by educational bdzasters. The development of digital

TV has enabled additional broadcasting capacity to be available to some educational

broadcasters. This has resulted in the emergence of some new services like the video
clip ordering service to schools offered by thadidin public service broadcaster RAI.

(See Case Study 1). This utilises the additional capacity available via the digital TV
channel. It also utilises the web as a means for teachers to get additional information

about programmes and immediately send thvler for a particular videolip that
will then be broadcast.

Case Study 1: A near video on demand service for schools - Italy

RAI, the Italian public service broadcaster, has been providing an educational TV service (RAlsat E3) to
schools via digital satellite since October 1997. It now provides two forms of interactivity to schools. One

format is a so-c al | ed finear video on demand serviceo a

interactive feedback.

The near video on demand service is really a video ordering service, enabling teachers to order video
clips from 4000 titles covering 27 subjects. The catalogue of offerings is accessible from the RAI
educational web site.”*® Teachers can browse the catalogue and request a video clip via email. Within
10-14 days the video-clip will be broadcast by RAI Sat E3 - the teacher requesting the video-clip will
have been previously informed when it will be broadcast. In additional all teachers can view the
programme schedule off the web site and it is also published weekly in a national newspaper. Any
teacher can record the video-clip and save it for future use. The video-clips may consist of existing
educational programmes or taken from other RAI channels. All material used has been previously
cleared of intellectual property rights before it is broadcast.

RAI, from within its own budget, is currently equipping 5000 schools with satellite dishes and digital
receivers. Eventually all 12,000 schools in Italy could be utilising the service. As more schools can
access the service, demand for video-clips has increased and programmes are now broadcast 24 hours
per day. Consideration is being given to utilising a second digital channel that may make it possible for a
teacher to receive a video-clip within a few hours of making a request via email. All the programmes
broadcast are fAfree to air 0. -Elrtpean Servaea ikthene lisathe sco-
operation of other public service broadcasters.

The channel also broadcasts two hours of live programmes five days a week. These programmes are
produced with school children that travel to one of two studios in Italy. The children choose the topic and
other schools or experts interactive with the studio during the live broadcast via telephone, email and
video-conferencing links.

Digital TV is also resulting in a changing role for many traditional public service
educational broadcasters who may face new competition as in the case thfdJR
Swedish educational Broadcaster. (See Case Study 2). South Carolinadadlica

(o]
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Television, a US based PBS educational and community broadcaster, since 1960, has

taken the opportunity to change in order to meet the US authority deadlines for
conversion to digital TV before May 2003 (See Case Study 3).

A number of distance tehimg universities have also for many years been

broadcasting course related programmes through their public service broadcaster.

Recently many have also been making extended use of the Internet to provide
additional information to their students and reedredback from them. Digital TV

provides more opportunity for them to broadcast more programmes. It could also

135\Web site:http://www.mosaico.rai.it
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Case Study 2: Changing role of a traditional
Public Service Educational Broadcaster - Sweden

UR™® is a traditional public sector educational broadcaster in Sweden and currently the only one in
existence. It has been operating as a separate company since 1979 but educational broadcasting
started in 1926. UR is being broadcast at certain times on two of the public service channels SVT1 and
SVT2. However, from September 1999 it will get new competition from Kunskaps TV (Knowledge TV)
which won a government licence to take up an its own digital terrestrial channel. UR also bid this licence
but was unsuccessful. Since then the government has allowed UR to act as public educational
broadcaster another three years 1999-2001 in line with SVT and SR (Swedish Radio). Since April 1999
UR has provided broadcasts from both digital terrestrial and satellite. The output is more or less the
same as the output in the analogue channels.

UR i s keen to take part in developments towards§g
pedagogy that can be used in schools, universities and for the broad groups of adults. As a response to
these developments UR will change its programme output and format. It will also co-operate with
different user groups.

The programs will be more interactive involving users as part of the production process. For example a
student watching a programme will be able to display their thoughts to other students on the common
web page/TV. The broadcasting company will become more like an administrator of the learning
process than a program producer. However, this does raise some legal aspects: Who will be
responsible for the broadcasting in this interactive world?

UR has been reviewing its role as an educational broadcaster in the future. It considers that if people
want to study on their own flexible conditions, the output from the educational broadcaster must be
available as an easily accessible resource. There will be three important elements of the future service:

1. digital TV and radio broadcasting
2. additional services via web, TV and radio
3. media library with all the programs and additional material and information

What the different parts will contain is difficult to define at this moment. It depends on the direction of the
technical development and the interaction with the different user groups. At the same time it will also
need to provide parallel analogue broadcasting for several years.

Studies made in Sweden and UK about the attitude of the audience to digital TV show that the audience
first of all expects a better quality of picture and sound. An important task is, within available bandwidth,
to develop different services without decrease in the technical quality of the programmes. The ambition
of UR is to offer different possibilities for deeper learning and additional information. Together with the
media lab of SVT, different solutions for additional services are tested from both the technical and
human aspects.

The strategy of UR is to use the terrestrial network, satellite, cable and Internet to reach the different
user groups and increase the availability of service to them. All digital interactive projects for digital TV
will during the coming years also be available on the Internet. But, even if the borders between
television and data communication are becoming more and more diffuse, the available equipment in the
homes and in the schools and institutions determines the types of programmes offered by UR. Media
habits, interest and ability to absorb the new possibilities are the key factors in the process of new
pedagogic services.

The digital broadcasting of UR will during the coming years concentrate on broadcasting mass
communication. Set-top boxes with built-in telephone modems give the possibility to communicate with
other people and the Internet. The good relations developed with their user base, which is being built up
through the Internet service, will eventually strengthen through direct connections to the digital TV
programmes.

An important task for UR as a public service company is to offer different combinations of broadcasting
and web solutions. The different development projects within UR aim to integrate the digital
broadcasting (radio and TV) with the web production and teletext development. As a consequence of
this, all programme information can be found in one database. Increasingly, complete courses utilising
radio and TV programmes will become available on the web. During the year 2000 several TV
programmes will be distributed in the 16:9 (HDTV) format via digital terrestrial and satellite broadcasting.

UR will carefully study their effect on learning.

138 Web site:http://www.ur.se
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Case Study 3: An educational and community broadcaster migrating to Digital TV -
South Carolina, USA

South Carolina Educational Television - SCETV** - is a PBS educational and community broadcaster
based in Columbia, South Carolina with a long history in educational television stretching back to 1960
when the South Carolina General Assembly created the South Carolina Educational Television
Commission. It broadcasts programmes over the PBS satellite network and over its own closed circuit
network.

SCETV has embraced the migration to digital TV deadlines set by the US FCC and will convert to DTV
before May 2003. The organisation has budgeted $41 million over the 5 years of conversion (this figure
will cover merely the purchase and installation of new equipment and does not include personnel or
operational costs). Some of this funding will come from US Federal funds, some from South Carolina
State funds. The digital conversion means tha
available only via its closed circuit system today, will be universally available in the home. The
conversion to digital broadcasting wild. extend
existing infrastructure giving it greater reach and enhancing its offerings.

Using new DTV technologies, during the day SCETV will be capable of providing up to six simultaneous
channels of educational programming. At night SCETV has the potential to broadcast in high definition
television with crystal clear pictures and CD quality surround sound. Complementary datacasting means
viewers could receive printed materials through their television sets or computers.

There are three new broadcast options available with digital transmission: multicasting, High Definition
TV and datacasting. The digital transition plays an importantrolein SCETV&s abi | ity t
its mission and educational obligations to the state with universal access to every home in the state with
a television. ETV proposes that the network operate a high definition signal during prime time along with
one standard definition channel. At all other times the network will operate in a full multicast mode
offering a minimum of four simultaneous channels of standard definition programming. The prime time
programming will consist mainly of pass-through HDTV programming directly from PBS with some
limited local production playbacks. The data component could take the form of printed material like
program transcripts, computer software, or Internet-like web pages that complement the program airing.

SCETV currently offersa r ange of educati onal programmes i
for pre-school children. It is envisaged that these offerings will be enhanced and made available through
digital TV. SCETV is also looking at the possibility of providing servicessuch as a fAuni v
a South C&mpalniona ofn®roadcast state | egislative
classes, and a range of other information and education services. The organisation is looking at using at
least one channel purely for data transmission. Services such as paging could be offered over this
channel.
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provide the opportunity for interactivity. However, they may not actually want to
up this opportunity, as interactivity via the Internet may be most apatefor their
needs. Most students are now likely to have a computer for their studies, which
small additional cost can provide access to the Internet. (See Case Study 4).

4.2 Data Broadcasting Services

It has been realised in some more remote neyad Europe higispeed access to the
Internet via cable networks or the emerging ADSL technologies may not be pos
because of the cost of providing such services. However, digdgablcasting
technologies particularly utilising a satellite does midk®ssible to obtain higher
speed of access than is currently available. Such a service is being provided by
pay-TV via digital satellite service provider, on experimental basis to 100 high
schools in remote regions. (See Case Study 5)

137 \Web site of SCETVhttp://www.scetv.org/dtv/
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Case Study 4: A university learning channel - Italy

Consorzio Nettuno consists of a network of 34 out of 56 Italian universities, 8 Albanian universities, RAI
(the ltalian public service broadcaster) and Telecom ltalia. Since October 1997 it has been offering
distance learning courses via a digital satellite channel provided at low cost by RAI. There are now 6000
students registered for various university level diploma courses in various specialist areas like
engineering courses, geographical information systems and tourism and cultural heritage. The students
are actually registered with a specific university of their choice and will receive their diploma via that
university and not directly from Consorzio Nettuno.

Consorzio Nettuno provides a co-ordinating role for the distance learning courses and centrally
organises the broadcasting and manages the web site. It also has studio facilities where university
lecturers can record their presentations. Although the lecture style approach is primarily used,
increasingly computer graphics and video clips are being included to enhance the presentation, within
certain cost limitations. Consorzio Nettuno can also provide advice and guidance on appropriate
techniques for television presentations that can be produced at lower cost compared to normal
television productions. Some universities also have studio facilities, and costs are also kept down by
using students as part of the production team.

Students follow a three-year diploma course that consists of between 6 and 10 modules per year. Each
module consists of 40 hours of broadcast material. Therefore the TV channel is now broadcast 24 hours
per day moving to a new module about every mon
appropriate satellite receiver is able to watch the TV programmes. Registered students also use printed
material and additional information is available on the web site including discussion groups.

The TV channel does not have an interactive service and it is unlikely that this will be developed in the
future. Most registered students will already have a computer for writing their assignments and many
may already have access to the Internet. Therefore it seems that the Consorzio Nettuno web site is
likely to be the most appropriate way of providing interactivity for learning rather than moving the
interactive services to the TV system at additional cost.

Case Study 5: Internet via Satellite to high schools in remote regions - France

TPS (Télévision Par Satellite) is a pay-TV via digital satellite service provider that has been operating in
France commercially since December 1996, with over 650,000 subscribers. It offers over 90 channels
consisting of national French channels, thematic, music and movie channels. In addition it is also
offering its subscribers interactive services in the form of home banking, stock market and a weather
channel. Although as yet it is not planning to offer an interactive learning channel, it is managing a trial
for schools sponsored by the French ministry of Education. As a young company TPS has been able to
offer new commercial services within six months of conception.

TPS are managing a consortium of companies who are providing an experimental service called
SAT&CLIC for high schools and universities. It is planned to offer the experimental service to 100 high
schools by June 1999. Schools have been selected for the trial if they are in remote regions where they
are only likely to have low speed access to the Internet - because they will not have access to cable
networks or ADSL technologies will not be easy to install. The service will offer access to the Internet via
satellite, specially focused towards educational materials and information about what educational
programmes are on offer via the TPS bouquet of channels.

Schools are being provided with a satellite dish consisting of two LNBs - one to connect to the digital
set-top box and the other to connect to a multimedia computer to receive data from the Internet. The
return channel to the Internet is via a normal telephone line.

An electronic programme guide has been prepared specifically for education-related programmes within
the TPS bouquet of channels. This will help teachers choose what video material is available to them
and it links them to the channel providers own web site. This information can be accessed via the
television or via the computer.

In the UK, Espresso is providing a specific video rich multimedia content to enhance

teaching and learning in English primary schools. The service utilises dat
broadcasting to deliver the material to schools. (See Case Study 6).

71

t



Case Study 6: Multimedia teaching and learning resources via satellite - UK

Espresso for Schools is a service which is being developed for English primary schools (7-11 years) to
enable them to receive regularly updated video rich multimedia to enhance teaching and learning in the
classroom. Although it is currently in its pilot phase there are plans to offer a fully sustainable service to
primary schools within local education authorities who buy the service from September 1999.

The service utilises data broadcasting to deliver the material to the schools using a service provided by
Astra-Net (based in Luxembourg). The service is designed to help children relate what they are learning
in class to what is happening in the outside world, by providing regular news, web and TV updates and
linking them to curriculum modules. In order to receive the service each school requires a PC containing
a DVB card (approximately 225 euro) linked to a satellite receiver (approximately 300 euro including
cable) pointing to an Astra satellite. The PC could be connected to a Local Area Network for distribution
of material to other computers.

Espresso is both a service and a content provide - in fact the most important component is the content.
Video is carefully edited to interest and illustrate particular points in the curriculum. Each video clip can
be played full screen on the computer at near-video quality, as well as rewound and fast-forwarded.
Each video segment is linked to activities, word games and further information resources that are aimed

at challenging pupilsd understanding of concepts and

the schools via the satellite with short bursts of updated material sent occasionally in between.

The pre-launch pilot - which is partially sponsored by the British National Space Centre and the
European Space Agency - will eventually involve 200 primary schools in 18 English local education
authorities. However, an initial 900,000 euro has been secured through Babcock & Brown (the
international financial services company) for the full launch phase in September 1999. The launch of
Espresso for Schools comes as the UK government is investing up to 1.5 billion euro in the National
Grid for Learning (NGfL) to enhance the use of computers and information technology in schools.
Espresso for Schools believe they have satisfied a key requirement of the NGfL - the provision of
exciting and relevant educational content to enable the full and creative use of new electronic hardware.

In addition Espresso for Schools has also received accreditation by the Teacher Training Agency for
providing teachers with materials to show them how they can incorporate the use information and
communications technologies within the curriculum.

Trials are also taking place using cable modems for delivery via cable and there is also a planned trial
for testing out ADSL technologies. However the satellite broadcast - point to multipoint - is still
considered the most appropriate means of delivery.

4.3 New Interactive TV Services

As of mid 1999 there appears to be only one example of a digital educational
interactive service operating in Europe. This is being offered by Strdearitalian
comnercial service provider. They have an interactive service that enables the viewer
to answer questions and receive limited responses from théapsetx. (See Case

Study 7) However, this service currently does not make use of a return channel via a
teleghone. The viewer only really interacts with the content that is downloaded into
the settop box which is updated with downloads from the satellite at regular intervals.

One of the first interactive services that does make use of the return channég} is like
to be NTL's Knowledge Channel in the UK due for launch in the Autumn of 1999.

(See Case Study 8) It will operate on all three platforms cable, terrestrial and satellite.

The return channel for terrestrial and satellite will be via a telephone lineatedrie
the settop box. As cable has the capability for a return channel this will also be used.
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Case Study 7: Interactive Language Learning - Italy

Stream is an ltalian commercial service provider offering a bouquet of channels for a fixed subscription
to the Italian home user market via cable and satellite. Currently it has about 150,000 subscribers.
Within its bouquet of channels is a language learning channel - TVL (TeleVision Language) - that offers
various programmes aimed at helping Italians learn English and other languages. This has been on the
air since 1998 and is broadcast 24 hours a day with the programmes repeated regularly.

In addition there is a separate interactive learning channel - TVL Interactive - which provides learning
reinforcement. This consists of text and graphics but with no video or sound - however, sound is
planned as an enhancement at a later stage. The channel contains a number of modules consisting of
various topics each containing questions of different levels of difficulty. Using the remote control a home
user can select a module from the menu. This module is then downloaded into the memory of the set-
top box in the home. The level of difficulty can be chosen and the questions can be answered all using
the remote controller. The home user is told via the screen whether the answers are correct or not and
explanations are also given. The total results are presented on a scorecard. In total there are 200
different exercises available and documentation is also provided in the Stream interactive TV magazine.

Modules are broadcast on a carousel basis, rather like teletext, so that there may be a short pause until
the software for the module has been downloaded. The interactivity is achieved through this module
software - the set-top box does not need to be connected to a telephone line. However, as the set-top
box only has a limited amount of memory it can only hold a module of a limited size before it is
overwritten with another module that is required.

All the modules are replaced every two weeks with a new set of questions enabling the user to
repeatedly return to the interactive channel. Neither the TV nor the interactive channel contains any
advertising. In 1996 some research was conducted into the potential market of about 2,000,000 families
in 19 Italian cities. It was found that 60% were strongly interested in a language channel and that it had
the potential of doubling the number of subscribers to the bouquet of channels.

During 1997 the possibility of an interactive broadcast video channel was examined and experimented
with utilising subtitles, a glossary, and help applications linked with the broadcast video. A second
format used two video and audio flows where the user selects one of two possible presentations with
exercises.

However, the results of the quantitative research indicated that people wanted to watch one TV channel
and that interruptions in video flow had a negative impact. They preferred to just watch the TV
programme and then have the option at a later stage to use the interactive service. Therefore in the
design of the service, interactivity was not included as part of the TV channel.

Future plans include utilising a return channel (via a telephone line) for remote tutoring, feedback to
editorial/teaching staff in Stream and for storing results of the exercises to enable evaluation.

Knet will run Sweden's Knowledge TV as part of its commercial learning service. It
will be launched in September 1999 when it is firstly utilise its existing web site for

interactivity. Then feedback facilities via a telephone line will be added to enable
learners to respond during the programpisis moving towards interactivity
through enhanced TV. (See Case Study 9)

PBS in the United States has started some natida educational trials using

interactive enhanced TV programming but early experiments have required the use of

a computer capable of receiving the digital TV signals. (See Case Study 10)
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Case Study 8: Knowledge Channel, an Interactive service from NTL - UK

NTL6s Knowl e d agreintelastizeneduedtion service for parents and children - is due to be

launched in time for the 1999/2000 academic year. It will be launched in partnership with two leading

interactive education publishers, Dorling Kindersley and AngliaCampus, who will supply key content for

the interactive service. NTL Interactive is a provider of TV-based on-line services to the home via three

different TV platforms: analogue terrestrial TV, digital terrestrial TV, and the medium most suited to

interactivity, digital cable TV based on estab
were first launched on 31 March 1999 through the analogue service with various interactive services

including Entertainment, News, Sport, Travel, Local and Shopping. Knowledge and Games will join them

in the autumn of 1999 utilising the digital terrestrial and digital cable networks.

Although called the Knowledge Channel it is in fact an interactive service. The underlying philosophy of
the Knowledge Channel is to provide an educational resource that the whole family can use and trust. It
will become an everyday educational tool, especially useful for those without PCs at home. At launch,
subscribers to NTLOGs s e r v-riendly versidng of the latestbdrireary tamd
secondary Maths, Science and English curriculum content, with other subjects following shortly after.
Subjects will be categorised according to the English National Curriculum key stages where applicable.

Itis plannedthateducat i onal material wi-toldibespoesenobedal
giving parents, teachers and children access to a new method of learning with an element of fun. Easy-
to-read text and colourful images (with sound and video clips in later versions) will be used to bring the
interactive lessons to life and, for children of primary-school age, tutorials will be given an added twist by
playing the Dorling Kindersley interactive quiz. As the channel develops, NTL will be offering lifelong
educational services to viewers Afrom the nurs

1

Angl i aCampus, <cl ai med tlioeetueation sesicelviliGpsovide NTL yiewers with n
selected subject content to support 11-16 year old students. Written exclusively for AngliaCampus by a
team of over 60 teachers and subject specialists, educational modules extend to thousands of pages,
providing important resources to support the school curriculum. The resources will support homework,
project work, standard assessment test (SAT) preparation, exam coursework and GCSE revision.
AngliaCampus already offers a web-based and CD-ROM service for schools and aims to use the TV-
based service as a taster for households eventually buying the full service via the web or on a CD-
ROM.. Future services could involve electronic commerce services for learning and the delivery of

video-based curriculum resources along with web-based interactive services.

Dorling Kindersley, a leading international publisher of illustrated books, CD-ROMs and videos, is a
speciali st in the childrends education sector.

|l earning tool thatds both an invaluable referen
be providing Milrdcaess towaihastweaursculwm content tailored for children of primary
school age from their renowned Ch-ROMs.rTeenvihsle viewingy|
experience wil/l be enhanced by the pr esencawardo
winning cartoon character. He will act as a guide to help children navigate through the content and as
the host for an interactive knowledge quiz created specifically for TV, which will excite and stimulate the
learning experience.
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Case Study 9: An educational company with a learning channel - Sweden

The commercial company Knet will broadcast KunskapsTV (Knowledge TV) via a terrestrial digital
network from September 1999. However, Knet should perhaps not be considered as an educational TV
channel but rather as a company which uses a digital TV channel as one of its educational tools to
satisfy the learning needs of their customers. Knet is planning to use the Internet and web-based
learning material, multimedia products (such as CD-ROMs and DVDs), books and other printed
material, the digital TV channel and even conventional tuition.

Knet has delayed the start of its broadcasts until the beginning of September 1999, thus avoiding the
summer period, which is not a traditional time for learning in Sweden. However, it launched its web site
in April 1999"% - eventually this will be used for interactive learning.

The set-top box will also be connected to a telephone line enabling the subscriber to select simple
responses to various questions presented during the programme. It will also be possible to send email
messages and order a CD-ROM or a book but there will not be any acknowledgement through the TV
set. Further enhancements to the set-top box are planned in conjunction with other digital channels.

Knet faces two major challenges before it can become fully sustainable. It has had to raise venture
capital in order to cover start-up expenditure and it also needs to attract enough subscribers to its
services. It appears to have overcome the first huddle as it has now raised 6 million euro.

138\Web site:http://mww.kunskapstv.se
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Case Study 10: Moving to Digital Learning Services, PBS - USA
The Public Broadcasting Service (PBS), based in Alexandria, Virginia, USA is a private, non-profit
organisation owned and operated by the 350 public television stations throughout the USA. Seen as an
important community resource, PBS is fusing non-commercial television, the Internet and other media to
provide a portfolio of entertainment and education services. PBS is available to 99% of US homes with
televisions and to an increasing number of digital multimedia households. In all, PBS serves nearly 100
million people.

PBS sees the conversion to digital technologies as an opportunity for its member broadcasters to
expand their offerings to their viewers. Not only is the facility for HDTV transmission an opportunity for
the US public broadcasting service, but the facility for multicasting is also seen as an important
development. For instance, broadcasters will be able to transmit multiple channels of Standard
Definition TV (SDTV) simultaneously when not transmitting in high definition TV (HDTV). Although
SDTV does not match HDTV in quality, it will offer a higher quality picture than is currently transmitted. It
also means that with multicasting technology, the local PBS stations will be able to transmit several
programs with supplementary data simultaneously. A student who finds a particular PBS show of

interest will also be able to download a CD-ROM6 s worth of supplementar|ly educati

material while the program airs."*

As a consequence of the US governmentdéds firm cgmmitment

PBS National Datacast system. This is a for-profit subsidiary of the organisation and offers real-time
data broadcasting services through a partnership with its participating PBS member stations.
Distribution of electronic information through PBS National Datacast is planned to provide a variety of

offerings available via subscription or advertising-s upport ed Af r e ead: firmeialvnevse|s , such

sports, entertainment, weather, electronic TV program guides, health and educational services, software
updates, training, corporate applications, Web sites, CD-quality video and music, electronic shopping
and other services.

140

In January 1999, the Intel Corporation and PBS™™ jointly announced the first enhanced digital TV

program for children. The new program, call ed - Zoboomafo

wide enhanced digital TV broadcast carried out in November 1998.

This interactive enhanced programme, scheduled for broadcast later in 1999, offers an example of the
opportunities for educational interactivity both during and after a digital TV broadcast. During the
broadcast, companion data will be transmitted simultaneously as part of the television broadcast to
computers capable of receiving the digital signals. With these PCs, Zoboomafoo viewers will be able to
interact withon-s cr een ani mati ons that come to |ife with a
solve problems and answer questions; or play an interactive on-screen game. Children will also be able
to collect enhanced audio, video or graphical media in the form of souvenirs, which they can interact
with after the broadcast. There are also plans for the young viewers to be able to control activity during

mouse

the programme through an activated 6toydé they <clan hol d

Two new educational channels in Europe due to be launched in the near future have
plans to offer interactive and enhanced TV smrsi The format that this will take has
yet to be fully defined and will be dependent upon experiments as to what is most
appropriate for the type of learning experience being provided.

IQ-TV based in Germany has plans to utilise a full digital transpahdé will

support 6 to 8 programme or data channels. (See Case Study 11). The Wales Digital
College seems to have the most pioneering plans. It will actively try to capture the
interest of the passive viewer of entertainment programmes through enhdhaed T
offer them various types of learning experience. (See Case Study 12)

139pBS Digital TV Web sitewww.pbs.org/digitaltv
190 pBS Press Release " PBS and Intel collaborate on enhanced DTV program for children" 17 January
1999 found at http://www.pbs.org/insidepbs/news/zoboomafoo.html
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Case Study 11: A vocational training and further education channel, IQ-TV - Germany

Although not operational yet, IQ-TV (Interactive Qualifications TV)141 is being established as a separate
company by a private-public partnership of 15 companies and institutions. The concept was conceived
by SWR (Sudwestrundfunk) - the public broadcaster in based south-west Germany. SWF is part of the
(German Public TV) ARD network and one of the few TV stations that has offered educational
programmes since the 1960s. It is planned that IQ-TV will offer an integrated, interactive platform for
vocational training and further education that will enable private, state and public sectors to offer their
programmes using a digital system. It claims that it will be able to offer high powered and cheap
solutions to meet the requirements of universities, business, educational television and to promote
commercial educational institutes.

IQ-TV plans utilise a full transponder on a digital satellite that will support 6 to 8 programme (data)
channels, as well as an electronic programme guide. This television service could be complemented
with other digital services, such as Internet and Intranet and satellite return channels, thus making it
interactive. The services are likely to be broadcast via one of the Astra satellites, enabling them to be
accessed across the whole of Europe. The electronic programme guide is considered to be important as
it will enable easy access to the variety of programmes on offer.

IQ-TV plans eventually to offer to the workplace and the home, free-to-air, encoded and pay-TV
programmes under the following categories:

Business TV

University TV

Educational institutes
Conventions/conferences via TV
Data services

Commercial educational channel
Public Service

Initially, 1Q-TV will provide programmes for small and medium enterprises (SMEs) based in Germany. It
will soon receive funds from the federal and regional governments to support this initiative for SMEs.
These are planned to start towards the end of 1999.

Case Study 12: An interactive educational channel for Wales - Wales Digital College

The Wales Digital College has been established as a joint venture with the aim of combining the
services and skills of educationalists, trainers, business and industry, BBC Wales and S4C to provide a
first class |ifelong | earning service for TV vi
dooro to education r e as RromSgptenbe? 1999iohwardsadtplank to tiia @uhao
number of interactive learning services through a number of digital TV platforms.

Potential students watching digital broadcasts in their own homes through digital terrestrial TV, satellite
or cable will be able to use their remote controls to access a range of innovative interactive skill-
developing services. Eventually, it is planned to offer the following services: -

TV programmes

Key contacts with hyper links to service providers

Advice and guidance

Video tasters

On-line and downloadable skill packages

On-line assessments

Instant on-line booking, registration and transaction systems

A range of access languages

Webcasting of selected items from course providers web sites

Filling in job application forms and CV's to be instantly sent to potential employers

The College has started from the perspective of what aspects of interactivity it would like to make
available to attract and engage TV viewers as learners. It is now in the process of testing out what is
now possible and what will become possible as the technology develops. The College will also make full
use of the Internet, phone and fax services, paper based materials, and of course face-to-face
experiences in learning centres. Colleges, community education centres, training agencies and schools
will also eventually be able to access and store Digital College materials for in-house use.

14 hitp://www.igrtv.de
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It is planned that the Digital College logo will appear in the corner of the screen when educational or
training programmes are broadcast or whenever popular general programmes are discussing an issue
that could lead a viewer towards a new skill or interest. Clicking on the logo will give viewers access to
additional information. As the technology develops hyperlinks may be created between some
commercial services and the Digital College so that a viewer booking a holiday in Spain, for instance, is
instantly made aware of Spanish courses.

The Wales Digital College will enable course providers will have a live and effective interactive access
medium for all their courses and study programmes. Potential students will be able to choose courses,
discuss funding, and arrange visits and book places without leaving their living rooms. Course providers
will also be able to deliver parts of their courses and arrange back up and reference materials on-line.

Where student numbers tend to be low (e.g. in the case of some Welsh medium courses), providers in
different areas could work together to provide effective interactive multimedia experiences. In time,
direct links could take students straight to provider Internet sites.

Some providers may wish to take advantage of opportunities to target new markets for their distance
learning courses outside their normal catchment areas or to establish new joint study schemes with
colleges in other parts of the country. On satellite, the Digital College could reach out all over Europe -
and through a choice of languages.

The College has received some initial funding from the government's Welsh Office and is only seeking
industrial and commercial partnerships, through commercial services and from public sector funding
channels including European sources. However a number of critical factors are coming together which
are likely to make it possible for an interactive learning service to become full operational and
sustainable in Wales.

A recent review of post 16 education in Wales is calling for a reorganisation of funds at this level. Since
May 1999 Wales now has its own Assembly for national government including education. It is likely that
the Assembly will want to have an integrated and co-ordinated approach to lifelong learning encouraging
co-operation and the sharing of resources. This could result in the reallocation of funding releasing
existing mainstream funds for the sustainable development of the Wales Digital College.

The Welsh medium Channel - S4C - which, has been broadcasting for a number of years over analogue
terrestrial throughout Wales, has been provided with a digital terrestrial channel for its own usage when
the UK government were distributing the bandwidth. In addition, it also has two digital satellite channels
from Sky Digital. It is currently broadcasting over the whole of the UK. Therefore S4C has spare
capacity to broadcast educational and training activities in addition to its normal schedule.

The vision of an educational channel by Huw Jones, the chief executive of S4C and the combined
interest of Welsh education institutions have led to the formation of the Wales Digital College. In addition
there is also the vision that Wales could become a worldwide centre of excellence for learning with the
ability to export its knowledge and know-how. From September 1999 the College will start broadcasting
via satellite for about three hours per day on S4C2 which will also carry live broadcasts of the Welsh
Assembly. In addition the College will also broadcast on digital terrestrial and on the cable networks.

It has still to be decided how the UK government's University for Industry (Ufl) initiative will link in with
the Wales Digital College but the two bodies are working closely together in order to provide
complementary services in Wales.

Case Study 13: Delivery of examination papers to 2000 schools - Greece

Utilising the EdCast system developed by an Irish multimedia data broadcasting company, the Greek
Ministry of Education has entered into a contract with Bocom International worth approximately 550,000
euro. The EdCast system is being used to delivery examination papers to 2000 schools across the
country in an encrypted format. Following a three-month trial period the EdCast system successfully
passed the stringent performance requirements of the new Ministry communications specifications. Low
cost, speed and ease of access as well as the high reliability of the system performance were cited as
reasons for choosing the system.

There are also plans for a similar type of service in Ireland for the distribution of educational content.
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Chapter 5
Understanding the Development of the Market for
Interactive Services to the Home

This previous chapter has provided a number of examples of the types of interactive
learning services that are beginning to emerge through the use of digital broadcasting
services. However delopment of the market for digital TV interactive learning
services in Europe is very much dependent upon the development of the broader
market for interactive services to the home.

This chapter aims to provide some observations and trends for thepeeatoof this
broader market in terms of:

M Online Internet based interactive services
M TV based Interactive Services

5.1 Some trends and observations

Uptake of interactive services via computer predicted to continue for the
foreseeable future

Although mest European households have access to a television as the table (Figure
5.1) below shows, uptake of interactive services is only just beginning to develop.

Figure 5.1 Household appliance% in European homes (Source Eths

Household appliance Percentage of European homes
Telephone 90.7
Television 98.2
Cable Television 43.4
Satellite Television 13.7
Video Recorder 61.1
Personal Computer 27.7
Video Games 17.2

Uptake of interactive services via a computer is greater despite only just over 25% of
European households having a computer. This is confirmed by a report by
Datamonitot**who predicts that this will continue for the foreseeable future with the
growth in onlineenabled computer households starting to reach its peak by 2002.

However, Datamaitor considers that the computer will remain the dominant platform
for residential access to interactive services partly due to the higher current installed
base of computer/modem households and partly due to the sluggish development and
up-take of digitalTV offerings in Europe. By the end of 2002, there will be 40 million

142 «

I nteractive Television Report”, Ethos, November 1
4« Consumer interacti ve Daaemonitor Repost, Decemberdd9&kpre t o 2002 " ,
from Press Release “Ther e wil |ldshne&urgpd bytheénlofon i nt er a
20027, 14 September 1998
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online-enabled PC households in Europe, compared to 15 million households with

digital settop boxes. (Figure 5.2)

Figure 5.2
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Datamonitor considers that there will be regional prefegsifior using either the

computer or the TV as an interactive service retrieval device that will influence the
business opportunities for device vendors. As the Figure 5.3 shows, France, Spain and
Italy will be TV-focused, with more interactive TV houseti®mthan PC ones. The PC

as a consumer interactive device will dominate in the Gesgspaaking markets. The

UK, along with Sweden, will show a high penetration of both interactive technologies.
This has implications for those considering developing inteetgarning services.

Figure 5.3

User interface developments in Europe by 2002
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Spreading the risk

It is very important to have some understanding of the dynamics of the market place
for digital broadcasting technologies. With the exception of demand forshiggd

access to the Internet, the hone@sumer is not demanding interactive TV services.
Suppliers have to create new markets for such services and create a critical mass of
early adopters before they can create a secure foothold in the market. Therefore all
key players entering the market patirough a number of different channels in order
to spread the risk to themselves. This is resulting in a number of key players with a
recognised brand name for one sector in this market place also investing in other
sectors, which they may have once edeed as competitors. For example:

Cable companies are also involved in digital terrestrial developments.

Terrestrial broadcasters including public sector broadcasters are involved

in satellite and cable developments to transmit their services.

1 Telecom ad IT hardware companies have made investments in digital
broadcasting developments.

1 Software companiesMicrosoft, etc- have also made investments in

digital broadcasting developments

T
T

In fact this is also linked up with the wider developments of cgeree between the
TV and the PC in the home as well as the development of mobile communications.
Many companies are now considered to be integrated communications companies. It

i's very important for educationasaand tr ai ni

company or organisation as just providing one type of delivery mechanism.

Data broadcasting separate from digital TV

Providers of ®“satellite direct to PC”
market from that for the development of dajiTV services. This is mainly because
they have tended to offer their services to businesses although they are increasingly

focusing on the home consumerwithsa | | ed “tur bo I nternet ty
Curiously in Europe they have tended not to join fenwéh those offering digital TV
services, which is particularly odd since both require similar equipment and both
sectors could gain from each other’s servi
“satellite to PC” ser vi cermschetmarket doreparado me has

to the Digital TV market. Providers of Digital TV services would also have their plans
for offering interactive services including Internet services. However, in the United
States some operators are starting toperate togethersome like Hughes even

offer both types of serviceand there are signs that this may happen in Europe.

Broadcasters act as gatekeepers

Broadcasters are the prime gatekeepers of interactive TV services to the home. As
they have done with traditional telsion they want to control what the user has

access to as well as the quality of the services on offer and the development of these
services. This clearly differs from access to interactive services on the web where the
user has been actively involved iretinnovation process as the services develop and
evolve. This is may be a critical factor in the market uptake of interactive
broadcasting services in general and could impact, adversely, on the development of
learning service$*

144 Stewart, James, August 1998
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Dominant Internet players will emerge and compete with broadcasters

According to Strategy Analyticé’by t he new mill ennium most o
leading Internet players will have merged with complementary vendors in adjacent

positions in the industry value chainesulting in lage dominant players. This

process is also likely to involve web content providers who may eventually start to

seek other channels through which to make their content available. The TV is a key

possibility as there already are a number of offerings on mgethie web viaa TV.

services that many European broadcasters are expecting to offer for free.

Interactive services predicted to be available to 25% of European and US
households by 2003

A Datamonitor repott® also predicts that by 2003, service provideilstve able to

offer interactive services such asmail, interactive shopping and banking and web
access via the TV set to one in four households in Europe and the United States. With
television penetration close to 100% in Western Europe and the U$)@ator

considers that the market for interactive TV will grow at a rate of 45% over the next
five years, generating attractive revenue opportunities for the digital television and
Internet industries. By 2003, more than 67 million households in Europthanuts
(Figures 5.4 & 5.5) will be able to use interactive TV services includimgié

interactive commerce and gam@#though interactive digital TV services will be

mai nly exclusive, “gatekeepered” services,
providers, in the shotb-medium term, Datamonitor expects unrestrictedbBged

Web access in Europe and the US to increase from 790,000 households in 1998 to
10.9 million in 2003 The total user base of interactive TV services, including digital

TV anddedicated Internet ones, will be largest in the US, followed by the UK and
France.

Figure 5.4 Total interactive saip box installed base in Europe and the US 120&3

000s 1998 1999 2000 2001 2002 2003
Dedicated STB 800 1,400 2,300 3,500 4,900 6,300
Interactive

digital STB 9,500 16,700 26,500 37,700 48,400 60,800
Total 10,300 18,100 28,800 41,200 53,300 67,100

However, the strongest growth will be seen in the southern European countries such
as Spain and ItalyThis may have something to with a lower penetration of
computers per household.

Interactive services will become an essential feature of digital TV services from
broadcasters, in particular digital cable TV operators, to attract more subscribers, and
to establish a new souroédifferentiation and income. They will form part of

television subscription packages and reach consumers as a bundled service together

145«

Mergers within the Internet Industry Value Chain:
Analytics- information based on Press Release, 5 May 18@8-//www.strategyanalytics.com
“*Dat amonitor Press Release “Interactive digital tel

May 1999-r ef erring to report “lnteract-20@3TV markets in
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with television programmes. In contrast, dedicated Internet TV services have to be
viable stanehlone.

Figure 5.5

Total interactive set-top box installed base
in Europe and the US, 1998 - 2002
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Source: Datamanitor

The interactive digital sebp box will dominate the interactive TV market. By 2003,
Datamonitor estimates an installed base of 61 million in Europe and the US, almost
ten times bigger than the dedicated Internet@ebox installed base (6.3 million).

The success of dedicated Internet TV services will rely on the backing of major ISPs,
such as T0nline and AOL, and content providers (e.g. banks, retailers). In the
mediumto-long term inceasing competition from large digital TV broadcasters will
limit their growth which will peak in 2002 as the market approaches saturation.
According to Datamonitor, with increasing Web access and other interactive features
offered through digital TV serges, the dedicated Internet-sab box will lose

market share and its functionality will migrate into the digital T\/teptbox in the

long term**’

European consumers’ use of digital TV is rising faster than in the United
States

European households hawass to interactive services via a computer and will

increasingly have access to them via a television. According to research by*Jtipiter,
European consumer s’ use of digit a-l TV i s r
interactive services will reaabver 19% of households in the UK, 28% in Sweden,

and 12% in France by 2002 (See Figure 5.6). The research also found that 33% of UK
households and 29% of French households (See Figure 5.7) are willing to pay for

“"Dat amonitor Press Release “Interactive digital te
r ke

10May 1999 referring to report “Ilnt&mdadt"i ve TV ma
18 press Release from Jupiter, 27 October 1998
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interactivity on their television sets, sems that many European broadcasters are
expecting to offer for free.

Figure 5.6 Use of Digital TV Interactive Services
by 2002
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European market more diverse than US

Currently nearly half of European households have cable television (both analogue
and digital) Digital cable networks technically offer the best solution for broadband
interactive services. But only a small percentage of European households have digital
cable networks and many cable companies have still to incur major costs to upgrade
their analoge networks. However, the country by country survey in chapter 3 has
shown that this upgrading is happening in many European countries. A Datamonitor
study*® predicts that by 2003 there will be 7.2 million cable, 17.4 million satellite,

and 5.1 million temstrial digital setop boxes in Europe. (Note this is different from
enabled households, as someteptboxes will not be connected for interactivity)

(Figure 5.8)

Datamonitor considers that while the US remains dominated by cable distribution, the
Eurgpean market is more diverse. Owing to the speed to market of satellite services,
satellite setop boxes accounted for over 95% of the digital installed base in 1997.

1499« S egop MarketsiEur ope and the US: profit opportunities ir
Report December 1998, taken fr omtopboxesisEunopeloease “1 ns
reach 30 million in 2003", 14 December 1998. See
http://www.datamonitor.com/dmhtml/dm/dmwtsnew.htm
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Digital services are rolling out steadily on cable networks, while digital terrestrial
launches are lagging behind.

Figure 5.8 Set-top boxes in Europe by 2003 (some
not connected for interactivity)
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European digital satellite set-top box installed base predicted to

increase to 17.4 million in 2003

The digital satellite sebp box installed base in Europe will grow from 1.1 million in
1997 to 174 million in 2003. (See Figure 5.9) Growth will be strongest in the UK,
France, Italy and Spain, where digital pRY operators such as BSkyB, Canal
Satellite, Tele+ and Via Digital have appealing content packages.

Figure 5.9 Digital satellite set-top box installed base
in Europe (Source: Datamonitor)
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European digital cable set-top box installed base predicted to increase
to 7.2 million in 2003

Datamonitot>® predicts the digital cable s&ip box installed base in Europe will

grow from 70,000 in 1997 to 7.2 million in 2003. (Figure 5.10) Operators will quickly
convat the current installed base of analoguetsptboxes to digital ones, but growth
will be retarded by the underdeveloped cable pdysectors in countries such as
Germany, the Netherlands and Austria.

10« sSepp Markets in Europe and the US: profit opport.t
Report December 1998 aken fr om pr ess r editabsetoeboxXed imBEutogeltol ed baseo
reach 30 million in 2003” 14 December 1998: see
http://www.datamonitor.com/dmhtml/dm/dmwtsnew.htm
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Figure 5.10 Digital cable set-top box installed base
in Europe (Source: Datamonitor)
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Digital terrestrial set-top box installed base predicted to increase to 5.1
million in 2003

For the digital terrestrial sédp box installed base, this will increase from 50,000 in
1998, to 5.1 million in 2003. (Figure 5.11). Datamonitor considers that UK and
Sweden are leadingdgital terrestrial television (DTT) service provision, with a
commercial service in the UK from ONdigital and a public service one in Sweden.
Uptake will be strongest in the UK and Spain wherdgeboxes will be subsidised.

Figure 5.11 Digital terrestrial set-top box installed
base (Source Datamonitor)
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A demand for video-on-demand services

Some evidence is emerging that there is a demand for-siddemand services
through digital TV.

Al t hough not a particularly scientific sur:’
an online survey relating to functis most wanted from a convergence device. The

results as of 12 May 1999 (Figure 5.11) showed that over one third of respondents

wanted videeon-demand. The ability to pause, rewind or fistvard a program was

demanded by another quarter of respondEnfEhis may seem to suggest that there is

a possible mismatch between the “wants” of
present.

151 The web site where this could be found is at
http://cgi.zdnet.com/zdpoll/question.html?pollid=12167&action=a
Note the results are changing each time someone votes.
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Figure 5.11 Which of these five functions do you most want from a convergence device?

Surf the Internet over your TV 1 661 21%
View video-on-demand 2930 38%
Pause, rewind or fast-forward a program 1925 25%
Watch TV with a wraparound Web page 606 8%
Access an electronic program guide 653 8%

Microsoft's WebTV smailscale trial in the UK involving 115 household has also
found that 73% wanted videm-demand servicé¥.

%2 Quoted in presentation given by Sharon Baylay, Microsoft TV, UKaganon 15 July 1999.
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Chapter 6
Implications for Education and Training

6.1 Introduction

The previous chapter has revealed that there is likely éodoatinuous growth in
interactive TV enabled households over the next decade. It is predicted that this
second platform for interactive services to the home is becoming a serious contender
with the possibility of a quarter of European households capabéeeving

interactive TV services within four or five years. However, orénabled computer
households will dominate for the foreseeable future providing another means to
enable interactivity to the home.

However there will also be variations acrossdpe as to whether various interactive
services via the TV will take off or not. In some countries the computer will be the
most appropriate means whereas in other countries with a lower penetration of
computers to the home the TV may be more appropfiaedelivery mechanisms
used- satellite, cable or digital terrestriaWill also vary across Europe.

For education and training providers it increases the choice in which distance learning
can be made available. However, what is the most approprithedreally depends

on whom the target group is and what type of learning is to take place. Clearly
interactive learning via TV offers new opportunities to reach people who may not
have participated in learning since they left school. It also fits inyneith a

philosophy of lifelong learning.

This chapter takes these factors into consideration when considering the implications
that interactive digital broadcasting has for education and training.

7 Firstly it looks at what evidence exists to suggestraatal for interactive
TV learning services

1 Secondly, it looks at the nature of education and training provision and
how it is funded

1 Thirdly it provides an analysis of service providers involved or likely to be
involved in offering digital broadcasting lesng services

1 Fourthly, an assessment is made on the impact digital broadcasting
systems are likely to have on education and training, in terms of traditional
and innovative services

1 Fifthly it attempts to provide an analysis of the different ways of gayin
for such services

6.2 Demand for interactive learning services

One of the few publicly available surveys that gives some insight as to possible
consumer interest in education and training is a Gallup stri@nducted for Pace

Micro Technology PlecEurgp e’ s | ar g e s iop Ipokes. &t was earriedmiit s et
in the UK during September 1998 just before digital TV services started to become
available a month later. It also took place at a time when the BBC (the UK public

service broadcaster) was runnemgampaign to raise awareness of digital TV.

"« The Pace Report 1999”, Executive Summary
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Compared to a survey conducted in November
i's” had grown from 36% to 62%. I n the Sept
surveyed stated that they would value interactivityugtoDigital TV. This option

was found to be most appealing by those age85lgears old. It was also found that

39% of people were interested in accessing the Internet through digital TV. Only 22%

of people stated that impulse pay per view would be ofvalue to them. However,

according to the survey the experience of BSkyB shows that impulse pay for view is

sufficiently attractive to viewers to make it a commercially viable service.

The most significant finding for this study was revealed by a questadrasked

which public services they felt they would use if they were offered through digital
TV. From choices offered 67% said they would use education and training if they
were offered. This came second to medical advice at 69%.

The Gallup survey alsevealed that 41% of those surveyed wanted more language
tuition on television. This is clearly a potential market, which could be enhanced with
interactive services as in the case with TVL in Italy. The UK Gallup survey found that
28% of men and 22% ofamen were prepared to pay for more language tuition on
television.

Microsoft's WebTV trial in the UK has also revedfédhat 57% of the 115

households involved would be prepared to pay for educational material on interactive
TV. When asked what type of echtional information they wanted, the survey

revealed the following:

Figure 6.1 Microsoft's UK WebTV trial Type of educational information wanted

level of education Percentage
University 41
6th Form (1619 yrs) 41
Secondary/middle school (416 yrs) 52
primary 37
Preschool/nursery 28

6.3 Nature of education and training provision

Education and training provision is primarily national, regional or local in nature, but
rarely transnational. The exceptions may be multinational corporate traimdg a
professional retraining in highly specialised areas like the IT, telecom and medical
professions.

There is also a very broad spectrum of learning experiences being supplied by
education and training providers. In terms of the funds available, sommesef t

| earning offerings can be considered as
the spectrum having a “low revenue”. The v,
depends on a number of factors:

14 Quoted in presentation given by Sharon Baylay, Microsoft TV, UK Manager on 15 July 1999.
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9 number of learners
1 price that learners or their enogkrs will be prepared to pay,
if they pay at all
1 subsidies available from public sector funding or other sources

Thus the learning provided to children in a school may be considered to be "low
revenue generating” because it is entirely paid for by larptgblic sector funding.
Whereas the professional updating of employees in the IT industry may be considered
to be "high revenue generating” because companies would be prepared to pay a high
price for their employees undergoing training in order to remmainpetitive.

Thus at one side of the equation is the revenue or funds available. The other side of
the equation is the cost of “production”,
administering the learning experience. Therefore a learning expenexycbe:

1 low revenue but be low cost to produce

1 low revenue but be high cost to produce

1 high revenue but be high cost to produce

1 high revenue but be low cost to produce
Clearly the ideal situation for thhe | earni
revenue, | ow cost to produce” scenari o. I n
profit and in a norcommercial situation this results in more funds to enhance the
learning experienceortocressu bsi di se “1l ow revenue but hig

learning experiences. Public service broadcasters also want to see value for money.

Therefore when education and training providers are looking at the use of digital
broadcasting technologies or other new technologies they should be taking these
factors intoconsideration:

Will it make it cheaper to produce the learning experience?

Will it reach a larger number of learners and potentially resulting in

increased revenue?

T Will it make it possible to offer a learning experience that previously was

too costly toproduce?

Is it appropriate to use this form of technology for the learning experience?

Do the learners have the appropriate technology to access the learning

experience or are they willing to pay an additional cost for it?

1 Are there additional costs foraking the technology available to the
learners by the provider?

71 Is there a demand from potential learners for accessing the learning

experience through a particular technology?

T
T

= =4

A rather more altruistic question would be:

1 By offering one type of learningxperience through innovative
technologies, will it be possible to increase the overall numbers of people
participating in learning, thus increasing the uptake of people who may
then participate in other existing learning experiences?
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Therefore the partipation of education and training providers in utilising innovative
approaches to learning is very much dependent on the context of the learning
experience. However, it is noted that there are some entreprenéfrsn the
traditional education and trang world who are seeing a market opportunity in
offering learning services in a new format.

6.4 An analysis of service providers involved or likely to be
involved in offering digital broadcasting learning
services

6.4.1 Current Status

The case studies ohapter 4 have revealed the current status of European usage of
digital broadcasting technologies for learning.

Utilising increased capacity and interactivity via an associated web site

A few public service educational broadcasters and commercial broadaaye

started or are about to offer learning programmes through the increased capacity made
available by digital TV. Most of the interactive components will be through associated
web sites as the facilities to offer interactivity through thegeboxand TV are still

limited.

In some instances it may not be appropriate for educational providers to offer
interactive services via the TV at this stage, as interactivity will be best achieved via
the Internet. For example, a university level course maghne broadcasting a TV
programme, but as most people taking a university course will have a computer for
writing assignments it is likely to be easier to offer the interactivity via the Internet.

However, where there is a need to target people who watildormally participate

in further education, interactivity becomes very important to turn them from being a
passive viewer to an active participant. BBC Knowledge is attempting to get its
viewers to become more active by encouraging them to visit aasepeaeb site. But

this is dependent on two factors. Firstly as the viewer has to decide to tune into BBC
Knowledge and secondly the viewer also has to have access to the Internet usually via
a computer.

Data broadcasting learning services mainly targeted at institutions not homes

Data broadcasting learning services are currently and in the future likely to be targeted
at institutions or companies rather than homes. They will broadcast specific learning
resources that will be generally accessed via a compnta few case the distributor

will also be the content provider as in the case of Espresso for Schools in the UK that
is focused towards providing multimedia learning resources for primary schools to
assist in the teaching of the National Curriculum.

Interactive Broadcasting Services independent of TV channels

TVL- run by Stream in Italy is the first European interactive service focused on
language learning using a simple question and answer system. But interaction is really
only with information storeth the setop after it has been downloaded with the
broadcast.
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Interactive services utilising the telephone line as the return channel are soon to
emerge with services like NTL's knowledge channel in the UK. However, it seems
that most information willeme from a customised version for TV, of resources
already available from an existing but subscriber accessed web site.

Enhanced Interactive TV Services

The Wales Digital College is about to embark on a number of innovative trials to
capture and engage wers in learning. For example during the watching of a "soap"

it may raise issues on a topic where viewers will have the option to get further
information. Also booking a holiday to Spain via an interactive service could result in
the viewer immediately ceiving information about what Spanish language learning
courses are available in their area or on the television. It is noted that they do have the
close ceoperation of an existing broadcast&4C. Both S4C and the Wales Digital
College also have a nsi®n to serves the needs specific needs of one country which
aims to create its own identity.

6.4.2 Future trends for the development of interactive digital TV

Based upon the current situation and the likely development of interactive digital TV
servicesm the future, existing broadcasters are likely to continue to have a dominant
role in the development of interactive TV. A few new players who have a stake in the
delivery systems may also emerge to supply such services as they may gain increased
revenue ffom the valueadded services.

Future trends for the development of interactive digital TV could be in a number of
directions:

I nf ormal education or fAedutainmento type pl
Nati onal public service broadcasters may o]
aimed at a mass market with the opportunity for interacting by requesting further

i nformation through an interactive icon. TI
part” in an activity by answering multiple

Conditions required

Public service broadcasters are taking the lead as they may be encouraged by
government to enter the "digital revolution". They may want to be seen to be
innovative yet perhaps don't have the constraints to be commercially viable. They
may also have existinexperience of providing informal type education programmes.

Commercial broadcasters offer some programmes where the have an obligation to
provide an educational element to their programme schedules.

Knowledge-based resources through channel-independent interactive
services

Commercial broadcasters may offer charindependent interactive services linked

to school national curriculum learning experiences or knowksdged resources like
online encyclopaedias. The broadcasters wibperate with traditnal publishers to

offer these services, which may be available upon payment of a fixed subscription or
on a payasyouview service. The fixed subscription is likely to be most popular with

93



the consumers particularly if it is targeted towards childrenilllialso be in line with
current offerings through online services.

Conditions required

Such services could develop where commercial service operators wish to may their

subscription packages more attractive to family households. The educational
componehmay be the element of the bouquet of offerings, which encourages a
household to take out a subscription. "We bought it for the kids" is seen as better
justification than buying it for the sports channels.

Service suppliers eoperating with recognisedd wellestablished brand names of
educational resources are likely to be critical for success.

Teach yourself Pay TV services

Teach yourself Pay TV services particularly in the area of language learning may
develop. They may offer some form of interadtivn the form of a directory of key

words that can be selected at any point during the programme. Publishers of language
learning videos and tapes may identify digital TV as a new delivery mechanism for

their existing products.

Conditions required

Servie suppliers capperating with recognised and weltablished brand names of
language learning materials is likely to be critical for success. Language learning
suppliers could activity seek -@peration with service providers in order to gain a
competitive advantage over their rivals.

ALearning videos on demando services

There is already evidence that there
becomes technically possible to download a video into-eopdiox and view it when
required. This demand likely to extend to learning videos. Teach yourself videos

and “do it yourself”™ house or car repair
existing materials may complement their offerings through digital TV. Public service

and commercial broadcastenvould be able to offer video clips of gardening activities

or house alteration tips that have been previously broadcast as just one of a number of
items in a programme. Viewers may pay for each clip or viewing in the form of some

form of electronic cash

Conditions required
There will be a need to upgrade existingtegtboxes and supply new subscribers

with settop boxes that have large storage capacity. Such boxes are starting to emerge

on the market but it will be dependent on the service supgbetifying the demand

to supply such boxes. Particularly as there is now a trend for the service supplier to

rent them or supply them free of charge.

It will also depend upon whether alternative technology solutions start to emerge to
compete with the baxlcast solution. ADSL technologies could provide another way
of streaming video to the home that would not require the large storage capacity on

the settop box.

Distribution network organisations would also need to be established.
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Enhancing existing thematic channels

Existing thematic channels like the National Geographic Channel and the Discovery
Channel could enhance their offerings by offering interactive services that supply
additional information, updates since the programme was filmed or quizizes to
knowledge acquired.

Conditions required

Thematic channels tend to be a popular component of many subscription bouquets of
offerings. But with increased interactivity offerings from other channels they may
wish to gain a competitive advantage by tagha passive viewer into a more active
viewer which would also increase the learning experiences on offer from channels
which already are well respected for the educational value.

Sports channels may wish to gain a competitive advantage

Sports channels mayish to gain a competitive advantage over their rivals by

offering enhanced interactive services that provide some sort of learning activity. This
could be in the form of statistics where viewers may be able to interact with the TV to
gain different grapical interpretations. It could be in the form of skills training

enabling an activity to be viewed from a number of different angles. A mixture of
enhanced interactivity through an existing TV channel and interactivity independent
of the TV channel is poise.

Conditions required
Maintaining the loyalty of the viewer may be a driving force for sports channels to
offer interactive services.

Sponsored thematic channels

There could be the development of new thematic channels that may be sponsored by a
recogrised brand or a specific product. This is an area that offers the big potential for
increasing the types of learning experience on television. For example a channel

targeted towards parents of young children may offer practical advice on parenting,

training courses for nursery carers and programmes on the latest research on how

babies learn to talk. Whilst these programmes may be produced by independent

producers they may be sponsored by a supplier of baby food or babies clothing. There

may be someinteractv e | earning activities, which als
details about the viewing audience.

Conditions required

A critical mass of digital TV viewers would be required before such services would
emerge in order to get a reasonable sized audientleef specialised channels.
Sponsored thematic programmes may be the first stage of development. They would
also test the regularity conditions which broadcasters would have to comply with in
each European country.

Personal TV

Personal TV is an interesgrconcept that could take off in the next three to five

years. This involves customising all the content requirements for each member of the

family who will access their personal TV service by inserting their own smartcard.

This will involve eachuserbein abl e t o watch their favouri:t
any other type of programme on demand when they wish to watch it. It could also
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involve the setting up of a knowledge profile by each user and it could then be
“pushed” to t he uchenrothe geevicey This conickalsd be enyhe s wi
form of a learning package to ensure the user has acquired the new knowledge and

can apply it in their work situation. This could see the emergence of knowledge or
personalised learning brokeran offshoobf the traditional trading provider.

However, they are also likely to offer similar services via the web.

Conditions required

There are signs that commercial service operators will emerge to offer such a service
however, it is questionable as to whetties will really emerge as a broadcasting

service. Satellite and terrestrial digital delivery mechanisms may not have the capacity
to transmit data on a point to point basis. Therefore this leaves digital cable networks
as the most appropriate solutiongthe utilisation of ADSL technologies where

cable is not available. Rollout of such services will be on a much more localised basis
as the server technologies are installed to hold the resources locally and the
distribution mechanisms are established.

Swch a service may not be dependent upon the dominant role of existing broadcasters.
There could be some opportunities for the development of learning services sourced
locally from traditional education and training providers.

6.5 Assessment of the impact that digital broadcasting
systems are likely to have on education and training, in
terms of traditional and innovative services

Dominance of broadcasters will dictate impact on education and training

As illustrated in the previous section, broadcastersiim@aship with educational
publishers and other recognised brand names are most likely to maintain a dominant
role in terms offering innovative learning though digital broadcasting. The education
and training community will not be able to influence deveiept where interactive
services do not already exist; but it could influence the uptake of such services once
they become available. Interactive learning services could act as an incentive for
households to buy into a package as a whole.

Popularise learning activities through interactive TV

However, there are opportunities for commercial and public service broadcasters to

popul arise | earning activities through int
providing education through entertaining programnitesould encourage passive

viewers to become active learners. This could impact on traditional providers in at

least two ways:

1 The increased profile that learning has on TV could encourage a wider
participation of learning with the more traditional pisis.

1 Traditional providers may need to make their offerings more attractive to
their clients.

A second platform for delivering learning to the home

Interactive digital TV will offer a second platform for delivering learning to the home
alongside the Inteet. It is very likely they will complement each other rather than
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seriously compete with each other. The type of learning on offer and the target group
will determine the type of delivery mechanism to use. There will also be a
convergence of activities gacularly in the case of accessing the web and the

ordering of materials.

Enriching the home with learning sources through mass media

Some governments, in particular the UK, see the new opportunities raised by
interactive digital TV learning to the homs a new way of enhancing the quality of
learning that they can actually do something about without a major increase in
resources needed. They are politically unable to increase the length of the school term
or of the school day, but they can encouragestichment of the home with learning
resources through mass media. Whether this approach will succeed really depends on
whether the learning resources on offer can actively engage the learner in appropriate
tasks. The interactivity that is increasingly betng available could aid this process.

It may create a movement towards more independent forms of learning which may
lead onto new paradigms for learningising questions about the future role of

schools.

New opportunities for the establishment of local learning services through
cable

Once interactive digital TV services start to become available via cable there are some
new opportunities for local or regional traditional educational institutions to offer

some forms of learning via the cable networladiburn College in the UK was a

pioneer in this area during the mid 1990s when it had its own analogue channel on the
local cable network. It was able to offer courses on learning English for immigrants
based in their own homes. A similar type of learroffgring has also taken place in

the Amsterdam area. The development of Personal TV may also provide new
opportunities.

Online learning services will offer a wider variety of learning experiences than
digital TV

Despite the opportunities for digital TV pmpularise learning, online learning

services will continue to offer a wider variety of learning experiences. Once high
speed access to online services becomes readily available, good quality video will be
easily available. This will remove the competitadvantage that digital TV currently
offers.

Although a TV viewer may be attracted to a particular learning experience through
interactive digital TV they are likely to turn to an online service provided by a
traditional education or training provider fmore in depth knowledge or for the
acquisition of qualifications. Alternatively they make just decide to take a campus
based course.

Traditional providers of learning need to exploit the opportunities offered by

digital TV

Traditional education and tramg providers will have limited control over how
interactive TV develops. But they could assist in developing strategies at regional and
national level to encourage a much more coherent and effective approach to
increasing learning opportunities. This cobkldone through developing

comprehensive strategies which best exploit the mass media potential of interactive
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TV with the more irdepth learning services available through online methods and the
traditional distance or campissed courses.

The Wales Dgital College is pioneering such an approach. But it requires educational
broadcasters to act in a less autonomous way than they have done in the past.

6.6 An analysis of the different ways of paying for education
and training digital broadcasting services

6.6.1 Trends

As the market very immature it is very difficult to get a clear picture as to what people
are prepared to pay for digital TV learning services. Paying for education and training
digital broadcasting services is currently or soon to be viavéer of different ways:

1 Public service broadcasters who see it their role to offer certain types of
i nteractive | earning programmes “free
brief. So this will be paid for through licences or from government grants
to the service providere.g. RAl in Italy and BBC in the UK. This
assumes that public service broadcasters will continue to be paid for via a
licence fee. Developments towards narrowcasting and personal TV in the
long term may make this form of paying fbY inappropriate.

1 Commercial broadcasters or distributors who fund programmes or learning
channels themselves as a means to attract new subscribers to their bouquet
of offerings- e.g. Stream in Italy with TVL their language learning
channel and theirseparate interactive service associated with the channel

1 Subscription to a specific serviee.g. after the pilot phase of the Espresso
for Schools service, local educational authorities or schools themselves
will pay a subscription for service in thensa way they may buy books.

T “Free to air” TV programmes but | earne
must pay for joining a course. The cost of the course may or may not be
subsidised by a regional or national education budggt. Consorzio
Nettuno, Italy.

However, a number of new innovative approaches to paying for such services may
emerge in the near future:

1 Pay per view learning on demand.
1 Sponsors of thematic programmes who may wish to raise the profile of
their product or brand names and captureildetéthe viewing audience.

6.6.2 Cost comparisons with other delivery systems to the home

It is possible to take a distance learning course from the home via a traditional
correspondence course with all materials text, video, and audiotape deliveites via
post. Or it is possible to just register for a course via the Internet. In addition many
distance learning courses offer mixed media including online access.

The costs for these courses tend not to be dependent on the media used, but depend
on: -
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sulject content

level of course

length of course

materials used

tutorial support
qualification received

any subsidy available
market price for the course

E R

Market price is a critical factor. Courses in high demand like upskilling in IT and
electronics for pradssionals tend to cost more than courses in history or literature.

Accessing learning via the Internet is the nearest equivalent to accessing any future
learning via the digital TV. Browsing through directories of online colitsesveals
a wide variationn prices.

1 Six half hour private Spanish lessons using Internet telephony and video
with individual tuition. 110 euro approx.

1 Ten week course on the "The Modern Scottish Novel" other a fixed period
63 euro approx.

1 "The cost for the Networked Open Leardimgursecovering the costs for
all resources you will neddr participation including books, reading and
tutor guides 675 euro approx.

1 An "Applied linguistics and ESOL" Master's degree with video lectures
and readings mailed out, weekly tasks and disonsnline by email
with fellow students and tutors and termly assessment 6750 euro approx.

1 A "Small Business Success" course consisting of 50 Sessions over a fixed
period 250 euro approx.

1 A 100 hour "Hotel Management" course 350 euro approx.

Therefore ost comparisons even within one type of delivery system are very difficult

to do. Suppliers of specific courses using digital TV really have to price their courses
based on traditional or online delivery mechanisms used and then they have to test the
marke and rely on market forces to price them at the most competitive and

sustainable rate.

As TV is a mass media, economies of scale may be achieved be using TV once there
is a critical mass of digital TV users has been reached. However, technological
develgpments enabling access to full screen video may also end up a cheaper option.

Some interactive services via digital TV are soon to emerge in the form accessing
information from an online encyclopaedia. However, no prices are available for such
services ahough they are likely to be on a monthly or annual subscription. It is likely
that they will be comparable with pagesised or online Internet based services.

Pay TV, where the viewer pays for a specific sports event or a film has only started in
Europeover the past few years. Depending on the event prices seem to vary from

%5 Found at http://home.nettskolen.nki.no/~morten/cisaer/catalogue.html and http://telecampus.edu/
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around 4 to 15 euro per event. Some learning on demand may emerge within this
price range but it may be a passive viewing rather than an interactive experience.

What few interactiveeyvices are currently available tend to be part of an existing

subscription. Comparisons are also very difficult. What people are prepared to pay for
interactive games could be very different from an interactive learning experience.

A further complications that many people see delivery by interactive digital TV as
being targeted towards those who may not normally have "opted in" to registering on
a course therefore charging for a particular learning experience may present another

barrier to the potentidéarner.

Recommendation

The European Commission should stimulate knowledge and-koowin this area by
encouraging organisations developing or planning to develop interactive digital
come together to share their experiences. The Commission stutgdt involved in
creating artificial markets by subsidising course developments that may not be

TV to

sustainable under market conditions.
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Chapter 7
Overall Conclusions and Recommendations

7.1 Conclusions

Data broadcasting

1. The further development of learnisgrvices utilising data broadcasting
technologies is primarily dependent on content providers identifying this
technology as an appropriate means of delivering the service they wish to offer.
Therefore commercial technology suppliers need to make leasermge
suppliers more aware of their offerings.

Digital Audio

2. This study was unable to identify any potentially unique digital audio application
that could be utilised by education and training.

3. However, as with all technologies, the development of digitdio broadcasting
should be monitored in case any technical breakthrough offers new opportunities
for the delivery of education and training.

Digital TV

Interactive TV Services

4. Generally, there is currently little demand from home consumers for interact
services via TV so a demand will need to be created before consumers will buy
the appropriate equipment needed.

5. However, where public awareness has been raised, there is some interest in
interactive services and even a willingness to pay for suctcesrvi

Development of Interactive TV learning services

6. The uptake of interactive TV learning services across the EU will be very uneven.
Prospects for the development of such services is high in only three countries
Italy, Sweden and the United Kingdom amdgpects will be low in another six
countries.

7. However this may not necessarily put some European countries at a disadvantage
to others. Because other competitive technologies may be more appropriate and
have a more dominant role.

8. Most of these interactivEV learning services are likely to be in an informal or
“edutainment” for mat.

9. Early developers of interactive TV learning services are likely be public service
educational broadcasters and commercial operators who may wish to gain a
competitive advantagever their rivals like sports channels.

10.However, there does appear to be a demand for language learning, which may
encourage the uptake of interactive digital TV.

11.Interactive TV may offer some innovative approaches to tackling the problems of
basic skillsin an informal and entertaining way.

12. Separate "TV channel independent” interactive services utilising the return
channel are starting to emerge in the form:of:
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c) learning resources related to the national curriculum for school children
and
d) Online encyclpaedias involving new alliances with traditional publishers.

133Until a critical mass of households are -
education and training providers will be reluctant to consider offering interactive
learning services.

14.Broadcasterwill continue to be the prime gatekeepers of interactive TV services
to the home. As they have done with television they will control what the user has
access to as well as the quality of the services on offer and the development of
these services. Compdr® the web this may act as a barrier for traditional
education and training providers to offer interactive TV learning services.

15.Therefore it seems unlikely that interactive TV learning services will be
dominated by traditional education and trainingviders. However, they may
find new market opportunities for offering their learning services through local
cable networks once they are able to offer broadband accessibility.

16.1n some parts of Europe there is a strong affinity for a regional or nationétyde
linked closely with their culture and education. If these areas have access to their
own digital TV channel there could be some opportunities for developing
interactive TV learning services closely with local traditional educational and
training provders, as is happening in Wales. However they must be part of an
education and training strategy funded from mainstream public sector funding.

Internet-based learning services to the home

17.Most education and training providers will find it easier to utiliseInternet for
interactive learning services than for using interactive digital TV.

18.There will also be new opportunities for accessing good quality full screen video
and audio with further improvements to increasing speed of access via ADSL
technologieswhich would increase usage.

19.However, these technologies could still be used to access the Internet through a
TV set.

20.Low cost setop boxes linked to a TV for accessing only online services could
provide an alternative means of accessing such servitesuivthe need for a
computer. This may meet a socially important need to offer online learning
services to people that cannot afford to buy a home computer.

Digital TV Technology issues

21.The technologies to support interactive TV services are develomhg fa
Incompatibility issues relating to hardware and software are beginning to be
addressed by the industry, which is aware that these issues need to be solved.

22.Therefore, over the next few years the industry is likely to resolve problems like
different comlitional access systems and different interactive software, through a
mixture of mutual cebperation and competition.

23.As most households would generally only subscribe to one type of digital TV
service with its bouquet of channels and interactive seritese incompatibility
issues are not really a problem to them.

24.But it can create additional costs for broadcasts that make their services available
on a number of different platforms. This would be due to the cost of adapting the
interactive software fathe different platforms.
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Other Competitive Technologies

25.As the Internet is now relatively easily accessible from the home it will continue
to develop as the main technology for utilisation by remote learning services.

26.As ADSL technologies develop it willebincreasingly possible to distribute full
screen video with interactivity via the telephone to a computer orto a TV.

27.There are also developments towards personal TV where the viewer is able to
decide what programmes they want view and when they wargwotirem. They
could access them from a remote server or they could be stored in@pagity
storage device in the home.

Decisions for organisations supplying learning services

28. Organisations wishing to offer interactive learning services to the holneeed
to make decisions on what is the most appropriate and cost effective delivery
mechanism for their purpose. It could be broadcast or it could be accessible
online. Knowledge and knoWwow in this area is only starting to emerge.

Process of Innovation transfer

29.As has been stated in a previous report to thE®ds very important to
understand the process of innovation transfer. This helps to determine what
recommendations should be made for the development of interactive digital TV
learning serviceacross the European Union.

30.An innovation can involve the development of products, tools and devices. Or it
can involve a process with the development of new ideas, approaches or
techniques.

31.The products tools and devices are already available and betingr frefined in
the case of interactive digital TV. But the new ideas and approaches in the context
of interactive digital TV learning Services are at a very immature stage and
limited to isolated pockets of development across the EU.

32.Therefore, to ensuithe even diffusion and transfer across the EU of new ideas
and approaches for the utilisation of interactive digital TV learning Services,
human networking of those involved in broadcasting, education and the IT is
critical.

33.This would also enable equaliby opportunities for such services to develop and
would be an important ingredient in securing and increasing competitiveness
across the EU where there are clearly cultural and linguistic barriers within
broadcasting and education. This is compared ttthed States where a
common language certainly can encourage the rapid diffusion of ideas and
approaches natiewide.

Need for Intervention

34.The development of interactive digital TV learning services could be left entirely
to market forces. This would emtually result in the development of some sort of
sustainable services but unevenly and slowly spread across the EU because of lack
of knowledge and knovow.

35. The other approach could be to actively stimulate interest, knowledge and know
how through the tinging together of education, broadcasting and the IT sectors.
This could result in some early solutions to lasgale training needs across

1%6"peveloping Telematibased Learning Serviceshe Role of SME Networks" A Study for the
DGXIII C3 Telematics Applications Programme Education and Training Sector 1995
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regions or countries and enable EU organisations with expertise in this area to
gain a competitive advantage athivals from other parts of the World.

7.2 Recommendations

These following recommendations describe ways in which the European Commission
may intervene to stimulate developments in utilising new digital broadcasting
technologies for education and trainiwghout distorting existing market

developments.

However educationalists and broadcasters need to aware of the continuing technical
developments and constantly review their potential utilisation. Manufacturers and
suppliers of digital broadcasting teclhogies need to be aware of the potential
education and training market for such services and actively exploit it.

A market for digital broadcasting technologies is already developing with a number of
suppliers already offering products and services fta deoadcasting and digital TV.

In particular digital TV with fledgling interactive services is emerging within a
consumer market. Other competitive technologies are also emerging rapidly, which
could provide alternative solutions. As previously statectheation and training
business has little control over these technology and market developments.

Within this context the European Commi ssi ol
awareness, disseminating good practice and stimulating a body of reseafthvithic

ensure that the interactive TV learning services are utilising sound pedagogical

practices and are sustainable within the mainstream funding mechanisms which are

available. This will help education and training providers make decisions as to

whetherthey should be utilising these technologies for their particular learning

offerings.

The recommendations are therefore:

1. As afirst stage this report could be made available to policy and demisikers
in broadcasting, education and training and thmdilistry.

2. But, in order to further raise awareness, disseminate knowledge of technological
developments and encourageageration, a series of workshops should be
funded in order to bring together key players from across Europe to share
knowledge and kne-how.

3. With some assistance from the industry and from the EC a web site should be
established in order to collate technological, pedagogical, managerial and costing
issues relating to using digital broadcasting and other technologies for learning.

4. This should be linked to an information service consisting of a helpline where
organisations will be able to get further assistance and where knowledge and
know-how can be disseminated via presentations and articles to the education and
training world.

5. This shoull lead to the establishment of a Europeéate forum in order to bring
together all key players who are active or interested in using digital broadcasting
technologies to develop interactive TV learning services. In particular it should be
a vehicle to emmurage strategic alliances between puplivate partnerships and
to reduce the cultural differences that currently exist between broadcasters and
those in the telecommunications industry. It should take into account the
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convergence of the technologieslaould consider the impact of new
developments in online technologies. Although the Forum may initially have a
particular technological focus, this should always be in the context of the
appropriate use of the technologies for enhancing learning.

6. Itis proposed that the Forum will identify specific areas of research where a
greater understanding of the learning process through interactive TV is still

need

ed. Involving the key players in this decision process will ensure that the

research that is carriediowill be of value to them and will also be state of the art
research not already covered by the industry.
7. Areas of research may be:

viii.

vi.

Gaining better understanding of the various approaches for utilising
interactive TV learning services where there isedrfer a high impact with
a mass audience.
More market research into the types of interactive TV learning services
that home users really want and their effectiveness over traditional
education and training systems.
To create a body of research into goedign practice of user interfaces, for
interactive learning services, from a pedagogical perspective.
As the market starts to develop, to conduct research, which gains a better
understanding of the costs of utilising interactive TV, compared to other
online services for learning purposes.
A feasibility study into the potential usage of very {owst devices linked
to an ordinary TV set and an existing telephone line utilising ADSL
technology to access local learning resources via an Intranet. This must
include the ability of people with computers to also access the same
resources.
Exploring the potential of local or regional educational institutions utilising
local digital cable networks for interactive TV learning services.
Exploring the potential of utiliag interactive TV for tackling national or
regional skill shortages and basic skills deficiencies in an informal and
entertaining way.

8. Other activities undertaken by the Forum should be:

iii. Monitoring developments towards interoperability oftegt boxesand
identifying whether there are any factors containing the development of
interactive TV learning services.

iv. Addressing standardisation issues with particular reference to enabling
learning resources and interactive components to be easily moved onto
a number of different platforms and delivery systems.
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Appendix A
Database of organisations active or planning to be
involved in offering Learning Services through Digital

Broadcasting

BBC Knowledge

Ms Jane Quinn

BBC Education

BBC White City

201 Wood Lane

London

W12 7RJ

United Kingdom

Tel +44 181 7525252

Fax +44 181 7524465

Email jane.quinn@bbc.co.uk

Bocom International

Mr John Clancy

The Anchorage
Charlotte Quay

Dublin 4

Ireland

Tel +353 1 6601550

Fax +353 1 6601545
Email jclancy@bocom.ie

Consorzio Nettuno

Mme Marisa Garito
General Director

Corso Vittorio Emanuele Il n. 39

Roma

ltaly

Tel +39 6 69207628
Fax +39 6 69942065

Espresso for Schools

Mr Tony Bowden
Managing Director
Espresso Productions Ltd
Riverside Studios

Crisp Road
Hammersmith

London

W6 9RL

UnitedKingdom

Tel +44 181 237 1200
Fax +44 181 237 1201
tbowen@espresso.co.uk
WWW.Eespresso.co.uk

NTL Knowledge Channel

Mr Andy Crossley
Marketing Director
NTL Interactive

90 Long Acre

London

WC2E 9RA

United Kingdom

Tel +44 171 909 2100
Fax +44 171 909 2101
andy.crossley@ntl.com

IQ-TV

Mr Horst Cramer
Projektgruppe

c/o Sudwestrundfunk
Postfach 76522
BadenBaden

Germany

Tel +49 7221 929 4407
Fax +49 7221 929 6415
horst.cramer@swonline.de

www.ig-tv.de


http://www.espresso.co.uk/
http://www.iq-tv.de/

KunskapsTV

Sodra Hamngatan 240
S-115 41 Stockholm,
Sweden

Tel +46 8 662 4013

Fax +46 8 662 4018
Emailinfo@kunskapstv.se
www.resume.se

RAI Educational

Dr Renato Parascandalo
Responsable Progr Hdatifs
RAI Educational

Via Ettore Romagnoli 1
Pallazina A- Stanza 223
Roma 00195

Italy

Tel +39 6 8276898

Fax +39 06 8276481
Email parascandolo@rai.it

TVL Interactive

Ms Alessandra De Carlo
Stream

via Salaria 1021

Roma 00138

Italy

Tel +39 6 88663418
Fax 439 6 88663391

Email alessandra.decarlo@stream.it
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TPS

Ms Sophie Dingreville
Television par satellite (TPS)
145 Quai de Stalingrad

Issy Les Moulineaux Cedex 92137

France
Tel +33 1 41 33 89 68
Fax +33 141 338901

Email sophie.dingreville@tps.fr

UR (Swedish Educational
Company)

Ing Marie Olofsdotter
Tulegatan 7

S-113 95 Stockholm,
Sweden

Tel +46 8 784 42 05

Fax +46 8 784 4100

Email iol@ur.se

Wales Digital College

Ms Elen Rhys

1 Bridge Street

Cardiff

South Glamorgan

CF1 2TH

Wales

Tel +44 1222 668 810
Email digidol@aol.com
www.colegdigidol.co.uk



http://www.resume.se/
http://www.resume.se/
http://www.colegdigidol.co.uk/

Appendix B

Database of European Organisations involved in
Digital Broadcasting Services that are relevant to the
provision of interactive learning services.

Eurosport Enterprises

Mr Rémi Tereszkiewicz

Head of Interactive Services &
Licensing

Tel +33 140 93 80 16

Fax +33 1 40 93 83 83

Email rteresszkie@eurosport.co.uk

Are interested in developing
interactive learning services associated
with their sports channels

EuroSkyWay

Mr Carlo Des Dorides

Alespazio

EuroSkyWay Multimedia

via Giulio Vincenzo Bona 85
Roma 00156

Italy

Tel +39 6 4151471

Email desdorid@roma.alespazio.it
www.alespazio.it

Are keen to offer their EuroSkyWay
data brodcasting solution for
education and training purposes

Anglia Multimedia

Mr Peter Stibbons
Managing Director

Rouen House

Rouen Road

Norwich

NR1 1RB

United Kingdom

Tel +44 1603 7600000
Fax +44 1603 284141
Email peters@anglia.co.uk

A UK educational multiplenedia

content supplier for schools. Currently
supplying content to NTL's interactive
Knowledge Channel and keen to offer

educational content to other providers
of interactive learning services.

Astra-Net

SES Multimedia S.A.
Chateau de Betzdorf
Luxembourg

Tel +352 7198981

Fax +352 71 98 98 7610
Email info@astranet.com
www.astranet.com

A supplier of a satellite data
broadcasting service. Currently being
utilised byEspresso for Schools.

Sky Digital

Mr Paul Cackett

Channel Development manager
British Sky Broadcasting

6 Centaurs Business Park
Grant Way

Isleworth

Middlesex

TW7 5QD

United Kingdom

Tel +44 171 705 6717

Email paul.cackett@sky.bskyb.com
www.sky.co.uk

Sky is interested ideveloping a
learning channel


http://www.alespazio.it/
http://www.astra-net.com/
http://www.sky.co.uk/

Cable & Wireless
Communications Ltd

Mr John Ingham

United Kingdom

Tel +44 1923 436 063

Email john.Ingham@cwcom.co.uk

Cable and Wireless Communications
some plans to offer an interactive
learning channel on their digital lnla
networks later in 1999. Details
unknown. They will probably reply on
other content providers.

Cable i Televisio de Catalunya

Mr Jaume Salvat
Barcelona 08025
Spain

Tel +34 934 46 31 00
Fax +34 93 450 00 98
Email jsalvat@ctc.es
www.cablecat.com

Have some plans to offer an interactive
learning channel in the future on their
local cable network.

Cabot

Ms Diane Liddicoat

1-4 Portland Square

Bristol

BS2 8RR

United Kingdom

Tel +44 117 944 2454

Fax +44 117 944 2457
diare.liddicoat@cabot.co.uk
www.cabot.co.uk

They have developed some software
that converts HTML files into MHEG
5 files. MHEG 5 is one of a number of
application programme interface (API)
applications in setop boxesused to
provide interactive services on digital
TV.
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Channel 4 Learning

Ms Davina Lloyd
Chief executive
United Kingdom

Tel +44 171 291 8709

A UK broadcaster currently providing
nonformal learning programmes and
programmes for schools.

Dorling Kindersley Ltd

9 Henrietta Street,
Covent Garden
London

WC2E 8PS

Tel +44 171 836 5411
Fax +44 171 379 7050

A provider of educational content to
NTL Interactive's Knowledge Channel
and probably through other interactive
service providers in the future.

Edex

Mr Adrian Carey

Head of Edex

Edex Internet

The Education Exchange
Pinnacle House

17-25 Hartfield Road
Wimbledon

London

SW19 3SE

United Kingdom

Tel +44 1181 239 5000
Fax +44 181 239 5001
Email info@edex.net.uk
www.edex.net.uk/

Has plans for setting up an interactive
broadband network for UK schhols.


http://www.cablecat.com/
http://www.cabot.co.uk/
http://www.cabot.co.uk/
http://www.edex.net.uk/

Elmsdale (Yes Television)

Mr Derek Williams

Director of Operations

Elmsdale Media Ltd (Yes Television)
London

United Kingdom

Tel +44 1714625601

Email derekw@yestelevision.com

One of the first providers of interactive
services including video on demand
via cable in the Cardiff area of Wales

EuroPACE 2000

Prof. George Van Der Perre
EuroPACE 2000

Celestijnenlaan 200A,

Heverlee B200

Belgium

Tel +3216 32 75 73

Fax +32 16 32 79 95

Email
georges.vanderperre@europace.be

A long established European Network
providing currently providing limited
digital broadcasting of educational
programmes via RAI. Also offering a
brokerage service

The Fantastic Corporation

Mr Kim Weis

Director Northen Europe
The Fantastic Corporation
St Andrews House

West Street

Woking

Surrey

GU21 1EB

United Kingdom

Tel +44 1483 772 262
Email kim.weis@fantastic.com

Very keen on offering its management
solution for distance learning purposes
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ARD/WDR

Mr Peter Tecketrup

Head of Further Education
Westdeutscher RundfurkARD/WDR
Appelhofplatz 1

Postfach 10 19 50

Koln 50600

Germany

Tel +49 221 2202709

Fax +49 221 2205549

Email peter.teckentrup@wdr.de

Interested in educational TV
developments

FutureTV Ltd

Mr Dennis Garison

Director

11 Cross Keys Close
London

W1M 5FY

United Kingdom
dgarrison@futureTV.com.hk

Offers a solution for personal TV
including learning services.

HOT Telecommunications

Mr Russell Arrowsmith

Saxon Street

Linford Wood

Milton Keynes

MK14 6LD

UnitedKingdom

Tel +44 1908 221127

Email r_arrowsmith@hnsltd.hns.com
www.direcpceu.com

Provider of direct to PC digital
broadcasting services across Europe.


http://www.direcpceu.com/

IZI- Bayerischen Rundfunk

Mr Manfred Meyer
Deputy Head
Rundfunkplatz 1
Munchen 80335
Germany

Tel +49 89 59002140
Fax +49 89 59002379
Email izi@brnet.de

Interested in educational TV
developments

Mediautbildning

Mr Lars Hansson

Linbodavagen 91,

S-125 58 Alvsjo

Sweden

Tel +46 8 99 49 60

Email
lars.hansson@mbox323.swigt.se
Consultant in educational TV
developments. Former Managing
Director of UR in Sweden.

MSU (UK) Ltd

Elder House

526-528 Elder Gate
Milton Keynes

MK9 1LR

United Kingdom

Tel +44 1908 232 100
Fax +44 1908 231 321
Email info@msu.co.uk
http://www.msu.co.uk

Provider of a low cost appliance for

accessing the Internet via TV

NetGem

Mr Joseph Haddad

31 Rue Victor Hugo
Courbevoie 92400
France

Email info@netgem.com
http://www.netgem.com

Provider of a low cost appliance for

accessing the Internet via TV

NPTV

Mr Etienne Grange

18 rue du Faubourg du temple
Paris 75 011

France

Tel +33 153 043 548

Email eg@nptv.fr

www.nptv.fr
Interactive TV services developer

OpenTV Europe

Mr Regis Saint Girons
160 bis,

rue de Paris

Boulogne Cedex 92645
France

Tel +33 1 55 38 22 55
Fax +33 1 55 38 22 99
Email regis@opentv.com
WWW.opentv.com

Provider of an application programme
interface slution enabling interactive
services to be provided with a g¢ep
box

Plymouth University

Mr Mic Cady

Media Industry Adviser
School of Computing
University of Plymouth
Drake Circus

Plymouth

PL4 8AA

United Kingdom

Email micc@soc.plym.ac.uk

The universityhas experimented with
live interactive TV and data
broadcasting for a number of years.


http://www.msu.co.uk/
http://www.netgem.com/
http://www.nptv.fr/
http://www.opentv.com/

S4C International

Mr Huw Jones

Chief Executive

S4C International
Parc Ty Glas
Llanishen

Cardiff

CF4 4DU

Wales

Tel +44 1222 747444
Fax +44 1222 741417
s4c@s4c.co.uk
http:/www.s4c.co.uk

Keen on developing interactive
learning services and the provider of
digital channels for the Wales Digital
College

Two Way TV Ltd

Mr Simon Cornwell

Two Way TV Ltd

The Chiswick Centre

414 Chiswick Hi¢p Road
London

W4 5TwW

United Kingdom

Tel +44 181 995 1664

Email simonc@twowaytv.co.uk
www.twowaytv.co.uk

One of the first providers of interactive
TV in the UK
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WDR

Mr Peter Teckentrup

Head of adult and Further ezhtion
Cologne

Germany

Email peter.teckentrup@wdr.de

Interested in educational TV
developments

WebTV

Mr Jim Beveridge

Business Development
WebTV

United Kingdom

Tel +44 870 6010100

Fax +44 171 632 5555

Email jimbev@microsoft.com
www.microsoft.com/dtv

Running trials of Microsoft's WebTV
in London and Liverpool

ZDF-Zweites Deutsches
Fernsehen

Dr FrankDieter Freiling

Head, International Programme
Coordination

ZDF-Zweites Deutsches Fernsehen
ZDF-Strasse 1

Postfac040

Mainz 551000

Germany

Tel +49 6131 701

Fax +49 6131 705329

Email freiling.f@zdf.de

Interested in educational TV
developments


http://www.s4c.co.uk
http://www.twowaytv.co.uk/
http://www.microsoft.com/dtv
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Appendix C Survey of Future Interactive TV learning
Services Scenarios

In order to get a better understanding of theetlgping market it was decided to

conduct out a survey of possible scenarios for interactive learning services. Originally
it had been planned to conduct a survey of end users that would be willing to make
use of interactive TV learning services in the lkotdowever, it was decided during

the desktop research phase that this would be very difficult to conduct due to the
immaturity of the market and the lack of awareness amongst home users of what types
of interactive learning services could be on offer.

Same organisations have conducted their own market research in this area but due to
the commercial sensitivity of the results they were not willing to make any of this
information available for this study. For a similar reason organisations that are
planningto offer some form of digital TV learning channel or an interactive learning
service were unwilling to disclose what they would charge for such a service. It has
further been complicated by the fact that a learning service may be offered free by a
public service broadcaster or bundled into a bouquet of other offerings by a
commercial broadcaster, thus disguising the price of the learning component.

Anot her complicating factor is that when p:
exper i enc e”nthetforntobaxdusse witbh acdreglitation. The best

examples are those of open university courses which involves registering for a course,
receiving a mixed media package of learning material including the opportunity to

view a TV broadcast that was offdrreeto-air. As yet there is no culture of buying

learning services via the TV. This is mainly because it has not been technically

possible to do so until recently so there have been no offerings.

In order to try to gain a better understanding of hoawttarket may develop in the
future a survey was conducted based on a number of possible future scenarios.
Unfortunately responses to the survey were very limited and do not really make any
significant contribution to this study. Time constraints for cotidgdhe study have
made it impossible to adopt another method for trying to get the views of a broad
selection of people.

Description of methodology used

Eight possible scenarios were developed as detailed below. Each scenario deliberately
included a numér of different technology configurations, educational considerations
and marketing issues. The main aim of the scenarios was to stimulate thinking and
raise awareness of the wide variety of possible interactive learning services that might
develop. The smnarios did not specify which delivery systenable, satellite or

digital terrestrial could be used.

The survey was targeted towards network operators, broadcasters, and educationalists,
particularly involved in distance learning. People were invibetdike part in the

survey mainly via an email although a few were distributed by hand at face to face
interviews. These included:

11¢



9 100 plus on the educational mailing list of the European Broadcasting Union

and educational broadcasters who attende&dteerdam Market

80 people on a European Education Partnership listserv

100 plus people who are involved in educational issues

80 people attending the FLISH99 “The Bu:

conference

1 2944subscriberso theDEOSL listserv whichgoes to people interested in
distance learning throughout the world.

= =4 =4

People were invited to fill in a comment form which requested comments on market
issues, technical issues and other issues. People were also invited to indicate on an
elevenpoint scale€or each scenario the likelihood of it happening. This ranged from
5 for very unlikely to +5 for very likely.
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The Scenarios

1. Video-clip Archive Scenario

John Pickard is about to make his first visit to Bologna in Italy as part of a business trip. He will only
have a few hours free to explore the city. He wonders what video archive material may be available from
his public service broadcaster. The broadcaster has for many years been selling books, information
packs and videos related to existing TV programmes. Recently they have started to provide a new
service through interactive TV that enables home consumers to access video and audio clips of archive
material of items that appeared in past TV programmes.

John presses the interactive button on his remote control and selects the archive library from the
electronic programme guide. He fills in the online search form using his remote control keyboard. Within
a few seconds a list of several possible video and audio clips related to Bologna appears. The first item
is from a recent travel programme that he did not see. Another item comes from a scientific-historical
series of programmes shown on TV a few years ago. John remembers the presenter standing at the
bottom of the steps of the cathedral in Bologna describing a significant historical event that took place.
John remembers the series well so he selects this item and the first item.

The screen informs him how much it will cost him to view these video-clips for a 24 hour period. Each
clip only costs a few euro.cent s as the broadcaster can stil
millions of people. John can either pay by inserting his microcash credit card or it can be billed to him
rather like a telephone bill along with all the other interactive services that he uses.

The video-clips are then sent to him over the air and stored automatically on his set-top box for later
viewing. During busy periods there may be a delay in sending the items particularly during peak viewing
times during the evening, but there is guaranteed delivery by the next morning. However, the latest
delivery time is displayed on the screen and a message will also flash up when the items have arrived.

His fourteen-year-old daughter Fiona now takes over the remote keyboard, as she wants to do a search
for her school project on volcanoes. But before Fiona can access any material she needs to put her
smartcard into the set-top box. John has given Fiona a monthly allowance to spend on video archive
material. This information is contained on Fi onads smartcard.

2. Life Long Learning by combining open and closed user groups

A big national insurance company wants all its sales force around the country to update their knowledge
on the international stock market. The sales force is very busy so the training has to take place at the
local office every Monday morning before the working week starts.

The national digital TV learning channel and the insurance company have reached a deal. During six
Monday mornings half-hour programmes on the international stock market are broadcast free to air from
a studio in Stockholm. This means the general public can watch the programmes as well as the sales
group. The general public also gains a positive image of the insurance company, which is good for
business.

After the half-hour program the TV channel is divided into two channels. One is just seen by the sales
force (a closed user group) and the other shows the daily school programme to a general audience. In
the studio of the closed session specialist staff from the insurance company and other experts are able
to answer questions from the sales staff across the country. They put questions to the specialists
through the remote controller, which is equipped with a small keyboard. As this is a closed user group
the answers can be very focused and internal. The programs are saved on a central server by the TV
company and those who are interested can download them to their own company computer and study
them later.
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3. Interactive Information Services scenario

Helmut Braun has just returned home from work having just been told by his employer, in the
automotive industry, that he is going to be made redundant in three months time. Very depressed, he
switches on his TV to the Employment Opportunities Channel to see what is available within his region.

The programmes have been prepared by the regional TV company in conjunction with the regional
employment agency who have reallocated their resources away from physical offices scattered across
their region to utilising mass-media for advertising jobs. They have also established a 24 hours a day
call centre for dealing with enquiries about employment opportunities and learning needs. Other income
comes from the employment @Afl as h e saiswhourgendyweed to fills
vacancies.

Helmut views the programmes passively as they are broadcast 24 hours a day. He becomes interested
in an item about the owner of a rural vehicle repair service. The owner is getting too old to run his
business and he cannot persuade his sons to run it for him. However, the local community is very
dependent on his business, as it is the only one in the area. The programme describes what regional
development grants are available for taking over or starting new businesses in the region and also
highlights skills that would be required for running a business.

At this point the information icon appears on the screen. Helmut presses the interactive button and the
screen displays in a graphical format (high quality teletext) various options for further information.
Helmut is able to move an arrow around the screen to point on a map where he lives. He is able to
di splay a Ilist of skills that may be required
and return to it later. By selecting further options he is able to find out what courses are available locally
and also what job vacancies exist relating to the automotive industry. He is also able to find out what
existing businesses require new partners.

An additional service on offer is a learning needs analysis where Helmut is able to answer various
questions by selecting options using his remote control. He is then presented with a diagnosis of his
learning needs and suggestions as to what to do next. He is also given a unique identification number.
At all points during this information service there is an option to receive further information via email or
ring up the helpline with a freephone number. As Helmut does not have email he rings up the helpline
and asks for the information to be sent through the post by giving the ID number to the call centre
operator. He is also given the immediate opportunity to discuss with a personal adviser, a strategy to get
him back into full employment. As they talk she can point him to information available on the TV screen
and produce a personal development plan that is displays on the TV screen as they talk. This is
achieved by Ilinking the uni qqutegbixD to the addres

f

4. The virtual car driving school using interactivity and simulations

Stefan has for many years been waiting for his 17th birthday when he is allowed starting his driving
training. Next week is his birthday but the problem is that he cannot afford the driving lessons at the
driving school in town. He is very unhappy about this, but his mother comes up with the solution -
training via TV. Every second month the driving school programme starts on their digital educational
channel. It will cost Stefan nothing to follow the driving course as a big insurance company and the
National body for safety in traffic sponsors the course and the programmes.

There will be a long series of programs that will prepare him for the final test for a driving licence. During
this period he widlving with hésenbthes and she véllaalsoohave mstructions through

special TV programmes for fiamateuro instructor s|

On the virtual driving school web Stefan can find a lot of simulations of real traffic situations which he
can download onto his computer and then used for practice. They are educational as well as
entertaining so he learns with joy and with high concentration. Every simulation has a test level that he
must pass to be allowed to continue. The simulation is also available on a DVD and Stefan can order it
by clicking his remote TV controller. Within two years it will be possible for the simulation programs to be
downloaded to the set top box and the TV then used for the simulation.

At the end of the course there is a big test in one of the final TV programmes and Stefan has a lot of
complicated questions which he answers with his remote controller. Inmediately after the programme
has finished he has his result displayed on his screen. The web site also has a simulation test based on
different traffic situations. He is not allowed to apply for a real formal driving licence test until he has
passed the virtual test in the virtual driving school.
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5. Impulse learning Scenario

On the family life style channel, Naomi and Dmitri have just been watching a TV programme about how
young children learn to talk. This is of particular interest to them as they have a six-month-old son - their
first child.

Although an independent producer supported by the National Health Council has produced the
programme, it is actually sponsored by a baby food supplier. This private-public partnership also
consists of a national training organisation that is keen to utilise the interest created by the programme.
They want to encourage people to train to become child-care assistants for nurseries and playgroups

and teacherds assistants in primary and secondary

received a grant from the government to do this but it must meet certain targets for training people up to
a specific level of qualifications.

During the TV programme, the interactive icon is displayed on the screen. This means more information
is available. Naomi presses the interactive button to find out what else is available. Dmitri wants a fact
sheet about the programme, which can be sent via email. That option is selected from the menu. All
their contact details have already been pre-programmed into their sett op box so t he
enter the details again. Before their request is sent off they are asked if they have any children under
three years and also asked whether they would
products. (This is the opportunity for the baby food supplier to capture information about parents with
young children.)

Naomi also notices that an online course is available leading to an introductory qualification in child-
care. She selects this option from the interactive menu and a two-minute video-clip is shown about the
course. It involves receiving a booklet via email, watching various programmes which are broadcast on
the learning channel and completing various exercises based around various observations on young
children which are submitted for assessment via email. The course is divided into various modules that
can be taken individually. There is also an opportunity to do a taster module at no charge.

With encouragement from Dmitri, Naomi decides to have a go on the course, which costs around 50
euro per module with four modules leading to basic-level recognised national qualification. She is even
able to charge this to her individual learning account - an initiative from national government to
encourage people back into work through learning.

After selecting and paying for the first module of the course through entering a PIN number on the
remote control, Naomi almost immediately receives details about the course via email. She gets a
welcome letter, the course booklet to print out, details of her online tutor should she require help and the
timetable for the TV programmes. If fact this timetable has also been programmed into the set-top box
so Naomi can be alerted when her programmes are due to be viewed. The set-top box can also be
programmed to record the programmes on their videotape recorder. If they had a later version of their
set-top box the programmes would have been automatically recorded on the set-top box for up to forty-
eight hours. Each programme for the course is regularly repeated on the learning channel so it will only
be a few days before the first programme is shown.

The next day Naomi also receives an email from her online tutor who happens to be based at her
regional college 70 km away. Her tutor informs her that they organise monthly meetings at the college
for those taking the child-care course and créche facilities are also available. She looks forward to the
day away from her home and the college hopes that they will eventually be able to persuade Naomi to
follow one of their other courses.

schoc
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6. Utilisation of high definition TV (HDTV) and interactivity

Many people have problem with their knees and there are different methods to fix the injuries. One of
the leading university hospitals in the country has developed a new method with clean and simple
surgery to operate on the knees. If it is introduced all over the country a lot of people will be cured and
the hospital déds workload in this area wil!/| di min

To introduce this method rapidly, digital television is used. Every department is equipped with a HDTV
receiver and live operations are broadcast to doctors across the country. Specialists comment during
the live operations. The screen is sometimes divided into parts so it is possible to see details at the
same time as the whole. Those viewing can ask questions using the return channel of the TV receiver. A
moderator co-ordinates the questioners who can indicate that they wish to ask a question using their
remote controls.
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7. Educational campaigns with interactive edutainment

A national government wants to explain the European monetary union to its citizens. The challenge is to
reach those who are ignorant and not interested. A powerful tool is to use television in series of a
fledut ainmentd style programmes during the nigh
known presenter in the form of a quiz show. Different regions of the country are competing with each
other. Every viewer can answer the questions with their remote control and those regions with more
correct answers will win. It is only possible to give one answer per household. If any question receives a
high percentage of wrong answers there will be more explanations and more questions in that area. The
computer that coll ates the responses can cont
responses from each region so that those regions with a larger population do not have an unfair
advantage. This same computer is also used regularly for instant option polls and has been found to be
very accurate compared to traditional methods.

Using their remote control, those with a deeper interest in specific areas can open an extra window on
their screen and text or video clips giving more detailed information as well as watching the quiz show at
the same time. After the program viewers can order free information material via ordinary mail email by
clicking on their remote control.

t

8. Pan-European Professional Learning Channel

Fabrizio is working in the mobile telephone industry and needs to regularly keep up to date the future
developments in this field. His employer also needs to be assured that Fabrizio is regularly upskilling
himself as this is vital for the company to remain competitive. The demands of the working day
increasingly make it difficult to offer professional upskilling during work time. Sending people away on
courses is also time consuming and expensive for the employer.

However, a satellite broadcaster has approached the company with a deal that involves giving its
professional employees a free set-top box and satellite receiver if the company subscribes to the pan-
European professional learning channel.

This learning channel offers regular professional updating for science and engineers across Europe who
are involved in the IT, Telecom, multimedia and broadcasting industry. Known as the Convergence
Channel, it is in fact not a viewing channel but purely a digital distribution channel. An advanced set-top
box is used, which can be programmed to receive specific programmes. These programmes are
transmitted in a compressed format and stored on the set-top box for viewing anytime over a limited
period. The set-top box is able to decompress the programmes when they are viewed which means they
take up limited storage space.

Should the professional home user wish to do so, they can also take out a subscription for any of the
other satellite TV offerings made available by the satellite broadcaster. This is a good deal for the
broadcaster as they not only receive revenue from the company for subscribing to the Convergence
Channel - a high value premium service, but they are also able to reach professional people who have
tended not to be early adopters of satellite subscription services. In addition they are also able to take
advantage of the higher incomes of the professionals and target specific interactive home shopping and
other interactive services.

From the point of view of the mobile telephone company its an ideal way of keeping their professionals
updated in their own time at home. In addition employees like Fabrizio can also take part in interactive
quizzes to ensure that they have acquired the additional skills and knowledge. This information is also
relied back to the employer. Fabrizio is also able to subscribe to specific interactive training courses.
The convergence channel also offers other related interactive services like asynchronous discussion
groups enabling people from across Europe to discuss specific issues of professional issue by
submitting textual, audio or video comments which are transmitted by the Convergence Channel. These
comments can be submitted via email and translated into multiple languages.

The Convergence Channel is successful because it is a high value premium service that can be offered
to a specific community of 100,000s of professionals across Europe in multiple languages.
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Results and Conclusions of Survey

Despite over 3300 broadcasters, network operators, educational technologists and
others involved in education and training being invited to take part in the survey, the
returns were very low. Only six people returned the comnstrast.

The responses came from:

One Spanish person involved in cable TV developments

One US person involved in distance education via educational TV

One UK person involved in interactive TV

One UK person involved in educational technology consultancy

One UK person responsible in a business school for new developments
One UK person who is involved in live interactive training via satellite.

= =4 =4 -8 -8 -9

From the very limited response it is very difficult to make any generations on the
comments received. However, mpsbple with the exception of the Spanish person
seemed to consider that most of the scenarios were likely or very likely to happen
within the next two to three years if they were not already occurring; and that the
technologies needed were either alreadyilable or were not considered to be a
constraint in the future.

In order to actually develop such services one person pointed out thatgrilaie
partnerships were needed. A critical question is who would benefit from the different
types of service The benefactors, being the most likely organisations, institutions or
individuals who would be prepared to invest in such services.

Although there may have been some flaws in the method adopted in order to capture
the views of potential key playershitight also be acceptable to conclude that overall
interest and awareness of the utilisation of interactive TV learning services to the
home is still very low. This is not really surprising as this study and survey were

being conducted at a time when igtetive TV services of any type are almost-on
existent in Europe and other parts of the World. Most educationalists offering distance
education courses are totally focused towards using various online services via the
Internet (and most of these orientedhe web).

Participants of a consensteaching workshop run in Brussels, as part of this study,
also seemed agree that stimulating interest in utilising interactive TV for learning
purposes required a number of awareness raising measures amongstdtierednd
training communities.

Recommendation

Therefore a key recommendation is to develop mechanisms that raise awareness of
the potential for utilising interactive TV learning services amongst the education and
training community.
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Comment Sheet for Scenarios

Thank you for assisting us in this survey. All the information that you provide will be kept
confidential, but we do need the following information in order to get a profile of yourself and
have a contact point in case we need to clarify anything. Thank you very much for your time.

/////////////////////////

Your Position in the Organisationéééééeéecéecéeéceéeceéc

Type of organisationééééééééeééeécééeééceéeééeéecd.

Tel No . ééééééeéeéééEmail é e s

Please can you indicate how likely each of these scenarios may become a reality using the

scale provided. Can you then comment on the technical, market and other issues, which have

influenced your decision. We are keen to understand whether there are more realistic
versions these scenarios and whether there are any
at all from a technical or market perspective. Can you also indicate whether you think it is

more likely that the scenario is better deployed on using web-based technologies, which could

include high-speed access to the Internet.

I f you donot have enough space please feel free to
sheet.

Please fax this Comment Form to +44 1353 661707 or post to

pjb Associates, Alexander House, 38 Forehill, Ely, Cambridgeshire, CB7 4AF,
United Kingdom.

You can also obtain an electronic html version of this form from: -
http://www.pjb.co.uk/comments.htm so you can email to:- dbt@pjb.co.uk

1. Video-clip Archive Scenario

Very unlikely Very likely
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

If you think this scenario is possible please indicate after how many years will it happen.
<1 1 2 3 4 5 6 7 8 9 10 10>

Your comments on market issues

Your comments on technical issues (including utilisation of scenario on other competitive technology configurations)

Your comments on other issues



2. Life Long Learning by combining open and closed user groups

Very unlikely Very likely
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

If you think this scenario is possible please indicate after how many years will it happen.
<1 1 2 3 4 5 6 7 8 9 10 10>

Your comments on market issues

Your comments on technical issues (including utilisation of scenario on other competitive technology configurations)

Your comments on other issues

3. Interactive Information Services scenario

Very unlikely Very likely
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

If you think this scenario is possible please indicate after how many years will it happen.
<1 1 2 3 4 5 6 7 8 9 10 10>

Your comments on market issues

Your comments on technical issues (including utilisation of scenario on other competitive technology configurations)

Your comments on other issues

4. The virtual car driving school using interactivity and simulations

Very unlikely Very likely
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

If you think this scenario is possible please indicate after how many years will it happen.
<1 1 2 3 4 5 6 7 8 9 10 10>

Your comments on market issues

Your comments on technical issues (including utilisation of scenario on other competitive technology configurations)

Your comments on other issues
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5. Impulse learning Scenario

Very unlikely Very likely
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

If you think this scenario is possible please indicate after how many years will it happen.
<1 1 2 3 4 5 6 7 8 9 10 10>

Your comments on market issues

Your comments on technical issues (including utilisation of scenario on other competitive technology configurations)

Your comments on other issues

6. Utilisation of high definition TV (HDTV) and interactivity

Very unlikely Very likely
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

If you think this scenario is possible please indicate after how many years will it happen.
<1 1 2 3 4 5 6 7 8 9 10 10>

Your comments on market issues

Your comments on technical issues (including utilisation of scenario on other competitive technology configurations)

Your comments on other issues

7. Educational campaigns with interactive edutainment

Very unlikely Very likely
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

If you think this scenario is possible please indicate after how many years will it happen.
<1 1 2 3 4 5 6 7 8 9 10 10>

Your comments on market issues

Your comments on technical issues (including utilisation of scenario on other competitive technology configurations)

Your comments on other issues
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8. Pan-European Professional Learning Channel

Very unlikely Very likely
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

If you think this scenario is possible please indicate after how many years will it happen.

<1 1 2 3 4 5 6 7 8 9 10 10>

Your comments on market issues

Your comments on technical issues (including utilisation of scenario on other competitive technology configurations)

Your comments on other issues

Please fax this Comment Form to +44 1353 661707 or post to pjb
Associates, Alexander House, 38 Forehill, Ely, Cambridgeshire, CB7
4AF, United Kingdom.

You can also obtain an electronic html version of this form from: -

http://www.pjb.co.uk/comments.htm

that you can email to:- dbt@pjb.co.uk
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Appendix D Consensus Reaching Workshop

""Development of Satellite and Terrestrial Digital Broadcasting Systems and
Services and Implications for Education and Training™

Consensus Reaching Workshop
28 May 1999

Purpose of meeting

To presentation the initial findings of the study and to see whether a consensus can be
reached over the conclusions and recemdations which will be made to the

European Commission.

Agenda for the Workshop
28 May 1999
10:00- 16:30 hrs

10:00 hrs Registration and Coffee

10:30 hrs Introduction and Welcome by Roger Broadie (Chair) Managing Director of the
European Educationa®tnership and Wim Jansen, European Commission.

10:45 hrs Presentation on the purpose and the initial results of the study by Peter Bates,
pjb Associates

11:45 hrs Initial discussion on the findings
12:15 hrs lunch break. (You will be able to buyanich in the Commission Restaurant)
14:00 hrs Discussion on specific issues that the study has covered:
(a) Technical solutions already on the market relating to the types of decoder,
conditional access systems, higjeed data interfaces plus stan@satibon

issues implications for education and training.

(b) Takeup of the various digital systems and assessment on the impact they
will have on education and training.

(c) Different ways that interactive TV learning services may be paid for.
15:15 hs Coffee

15:30 hrs Opportunity for participants to make a short (5 minute) presentation of an issue
related to the study.

16:00 hrs Reaching a consensus on the conclusions of the study.

16:30 hrs End of Workshop.



Meeting in Brussels 28" of May 1999.
Based on minutes prepared by Lars Hansson Mediautbildning, Sweden

The minutes of meeting just the key comments that are valuable for the report and
with keywords.

1. Comments based on the presentation
I. Integration of web site with the programs. Theheuld be a link between the
two. BBC Knowledge is launched' df June 1999Paul Robinson BBC
ii. There is a convergence of web and Tafy Bowden, Espresso
iii. Interactive broadcasting is the key area in the report: @a digital
broadcasting is nothing ne Internet and terrestrial broadcasting are
promising areas. If you lack creativity you always start with technoldiogy
Jensen
iv. There are two aspects of interactivity, the technical aspect and the human one
at work and learning situation. Interactivityeghe two things together.
v. G-band possibilities and multimedia via satellite.
vi. The report looks too much at néormal learning and too little on formal.
vii. The report is written only from technical point of view and not from the need
of the users.
viii. The returrchannel is a very important tool.
iX. Interactive TV to the home is the main focus in the report (Peter Bates)
X. The report looks too much at the situation of to day and gives no ideas of the
future.
xi. The distribution of set top boxes will change the marketlifgital TV.
xii. There will be too many channels for the contents available, which will delude
the programming. The government must act as a quality controller.
xiii. The broadcasters will act as gatekeepers, which can prevent the new and
small actors from an importamarket. Internet has no gatekeepers, yet.
xiv. The videodisc in the 80's and the ®DM in the 90's burnt the publishers so
they are not so interested in digital broadcasting.
xv. But the multicast full screen is the future.

After lunch the following issues werffocused or:

a) Interactivity—what is it?

b) Formal vs. informal training

c) Convergence of the future

d) Collaboration to make it happen

2. Specific Comments
I. Real time or not in interactivity?

ii. Knowledge based learning has different levels of interactivitypledearn
by stimulating their different senses

iii. EC shall look at policy to stimulate to close " the gap" by using tax policy.

iv. Interactivity in the 80's was manachine communication with CBT. Now
we have human interaction, if this not happen it will juestiass
information.

v. Tutoring is very important.
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vi. Trends are that there will be more interactivity in informal than in formal
training (Peter Bates)

vii. The actors must learn to act together.

viii. Three areas of interactivityTalking heads, Tutors, Collaboration

iXx. There are enormous archives of material, which can be digitised and then
used.

X. Use workshops to get developers teoperate (Terry Brockley)

xi. ZDF is loosing money and market share. Difficult to obtain awareness.
Intercast gets 7 hours a week but normal braating 2 hours a week. ZDF
has insufficient funds to produce programs. Internet links strengthen the
market brand. (Michael Pochert)

xii. Technical standards are very important to make it easy for software
developers.

xiii. Is training regional or not. Discussionghvexamples from the oil industry.
SMEs have problems to get training so they welcome Hmasedtraining
possibilities in all forms. SME channel. The bigger companies can run their
own in house training but it will become so expensive that the want their
staff to learn at home too. Examples learning all employees win NT.

xiv. Mobile access to learning. Justtime learning. Killer application!

Xv. Learning regions with all telematics facilities. The primary school is the
centre. Learning network to support thgioa.

xvi. Small SMEs will take the lead in the market of digital learning.

xvii. Internet is the growing area and not digital TV.

xviii.  Ufl and BIB important in UK

xix. PBS has its own web site in stead of franchising

xX. E-commerce has development of technology, which can bedirgi¢al
learning.

xxi. This is a big threat among UK universities from virtual universities in the
us.

Meeting finished at 16:30 hrs

Action from Meeting

The views expressed were sometimes quite diverse and not always specifically
relevant to the key issue$tbe study. Unfortunately some of the key players

involved in these developments were not able to attend the workshop despite being
invited. However, where appropriate the study took into account the various
comments made bearing in mind the various pEtsyges of the participants. In
particular this included:

The importance of technical standards

Convergence of web and TV

Future developments of Interactive F¥owards Personal TV

Distribution of set top boxes will change the market for digital TV

Broactasters acting as gatekeepers, who can prevent the new and small actors
from an important market compared to the Internet that has no gatekeepers,
yet.

1 Actors must learn to work together
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List of Participants

Peter Bates, pjb Associates, UK

Tony BowdenEspresso Productions Ltd, UK

Roger Broadie, European Education Partnership, Belgium
Terry Brockley, Gwynedd Technology Centre Wales
Horst Cramer, IQTV, Germany

Detlef Garbe, Deutsche Telekom, Germany

Lars Hansson, Mediautbildning, Sweden

Paul RobinsonBBC Education, UK

Michael Pochert, ZDF, Germany

10 Detlef Skaley, GMD,Germany

11.David Squire, DESQ/BBC Education, UK
12.Giuseppe Tomasicchio, Alenia Aerospazio, Italy
13.Mathy Vanbuel, ATiT & Associates, Belgium
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Plus Wim Jansen, European Commission
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