
Figure 1.1 ➝ The world’s ten best-performing ICT companies, 1998, listed on the basis of shareholder return

Source: Business Week, November 2, 1998.

Source: Web pages, Alis Technologies/Internet Society (http://www.isoc.org.8080/palmares.en.htlm) 
Users, EMA (http:www.euromktg.com/globstats).

Figure 3.1 ➝ Web pages (July 1997) and Internet users (October 1998) by language, by percentage 
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Figure 5.1 ➝ TV access to households, by % (1996)

Source: European Audiovisuel Observatory (EAO), Strasbourg, 1998.

service broadcasting must take up the challenge of
promoting the new multimedia, new languages and
new interpretations.

Another new element introduced into the
broadcasting media by the new digital technology is
interactivity. Apart from cable media – and even that
to a quite limited extent – the traditional mass media
did not allow for two-way communication. Today,
ever larger sub-audiences are expecting interactivity
from mass media services. Interactivity in journalistic
products which interpret and analyse the world must
include the use, inter alia, of growing information
retrieval services to complement television journalism.
For some other types of programmes, interactivity
should increase the viewers’ potential for greater
participation. The success of Internet chat services
indicates that they are meeting a genuine need for
participation and exchange in modern society. Similar,
new forms of interaction will also form part of the
broadcasting environment in coming years.
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a knowledge navigator should be recalled here:
knowledge has many paths since the nature of
memory is topographical, after all, and knowledge
can be likened to a complex search operation in all
directions. In other words, a multimedia application
is defined as a product or service designed for
entertainment, information, communication,
promotion, education or transaction, which combines
text, sound and image (fixed and moving) in the form
of digitized data. Multimedia applications are also
characterized by interactivity, the degree of which may
vary considerably according to content.

T H E  B LU RR E D  B O U N DA R I E S  
OF  TH E  M UL T IM E D I A  M AR K E T

The provisional definition of multimedia proposed
earlier is bound to change rapidly and spread to all
media. The interactive counterparts of the traditional
media are flourishing: interactive television, inter-
active cinema, interactive press, etc. All cultural
industries will soon be ‘invaded’ by multimedia. Fur-
thermore, everyday the Internet makes further inroads
into the areas of commerce, business and industry,
resulting in the development of an increasing number
of multimedia products such as intranets, extranets,
electronic commerce, reference databases, and so on.

Multimedia represent one stage in the develop-
ment of traditional methods for producing, processing,
sending and disseminating data. One of the main

characteristics of multimedia is its added value in the
case of games, reference works, promotional tools,
bank and commercial transactions, training and com-
munication. Multimedia can also be a way of creating
innovative concepts. The evolution of supply and
demand for these new types of products and services
will be closely bound up with technological develop-
ments and the adoption of multimedia technologies.
Between 1997 and 1998, the introduction of all-digital
data turned the multimedia production and distri-
bution landscape upside down.

Two main axes – the functional and the inter-
a c t i v e – relating to this ‘added value’ can be
distinguished. The first is a measure of the increased
degree of productivity and efficiency compared to
those of traditional methods, and the second is a
measure of the level of interactivity, simulation and
real-time use. This classification provides a basis for
assessing the value of multimedia and the positioning
of the different products and services likely to be
offered in the short and long term, as well as
establishing the likelihood of their penetrating the
market. For example, applications which are high on
both the functional and interactive axes, such as
recreational learning applications (which teach as well
as entertain), interactive training, etc., are the most
complex and difficult applications to set up.

F i g u r e 10.1 illustrates the positioning of different
types of applications along these two axes.

Figure 10.1 ➝ Positioning of multimedia products and services along the main axes of added value 

Source: Groupe SECOR.



Figure 10.2 ➝ Technology-driven ‘added value’ process

Figure 10.3 ➝ Number of CD-ROM titles in circulation worldwide (1996)

Sources:
TFPL Publishing (1990–93) and
Dataquest (1994 and 1995).
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of daily newspapers in Europe between 1990 and 1994
(see Figure 12.1) could be explained by the dramatic
political changes: the former Soviet Union and state
support of the press disintegrated, and circulation rates
decreased significantly because of the new economic
situation in the CIS countries. For example, according
to data from the UNESCO Statistical Yearbook 1998,
in 1990 in the Russian Federation, 328 daily news-
papers with a total circulation of approximately
105 million copies were published, as compared with
285 newspapers with a total circulation of approxi-
mately 16 million copies in 1996. A seven-fold
decrease in circulation!

Figure 12.2 shows nevertheless that the number
of publications (titles) of daily newspapers in Europe
increased slowly between 1980 and 1996. As a result
of political changes in Eastern Europe, the circulation
of daily newspapers dropped but the variety available
increased.

Comparing the data of Figure 12.1 with the
annual rate of population growth in the world since
1985, leads to the conclusion that the number of
copies of daily newspapers per capita has remained
more or less constant in different regions and groups
of countries, with the exception of Europe and the

industrialized countries. In the latter the figures in
question are decreasing slightly, which could be a
possible impact of the ICTs (see Figure 12.3).

T E L E C O M M U N I C AT I O N S

The term telecommunications was first used for wired
telephony. Today, telecommunications are one of the
most important of the contemporary ICTs. They
include wired and wireless telephony; different mobile
services, such as cellular telephones and paging; voice
and data transmission; and Integrated Services Digital
Networks (ISDN), which provide a very high quality
of voice as well as high data communication rates.
Existing telephone networks are now also used as a
complement to computer networks, including the
Internet and other wide area networks (WAN). 

Yet since their very origins at the beginning of
this century, the main goal of telecommunications has
remained that of providing better, faster and more
reliable person-to-person communication. This is why
radio paging is usually considered to be a telecom-
munications service, in contrast to videotext for
example, which is considered by many experts to be
a television service. For a technical introduction to

Figure 12.1 ➝ Daily newspapers: circulation per 1,000 inhabtants, 1975–1994

Source: Unesco Statistical Office, 1998.
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Figure 12.3 ➝ Daily newspapers: circulation per 1,000 inhabitants, 1975–1994

Source: Unesco Statistical Office, 1998.

Figure 12.2 ➝ Daily newspapers: number of publications (titles)

Source: UNESCO Statistical Yearbook 1998.
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Figure 12.4 ➝ Exports of telecommunication equipment
worldwide in billions of $, 1992–1996

International Telecommunication Union (ITU), in
1996 the world total telecommunication invest-
ment was about $109,670 million, whereas the world
total telecommunication revenue was about
$515,490 million (source: World Te l e c o m m u n i c a t i o n
I n d i c a t o r s, ITU, Geneva, 1998). Te l e c o mmunications
revenues are generated mainly by two sources:
equipment trading and communication charges.
According to the International Trade Centre data (see
Statistical Annex, Ta b l e A.6 and www. i n t r a c e n . o r g ) ,
the top ten major world exporters (manufacturers) of
t e l e c o mm u n i c a t i o n s equipment are: the United States,
Japan, Germany, the United Kingdom, Sweden,
Singapore, France, China, the Republic of Korea and
Canada. It may be noted that the list of the top ten
major exporters and importers of telecommunications
equipment is identical, except for Hong Kong, which
replaces Sweden in the list of the top ten main
importers. The world development of trade in tele-
communication equipment from 1992 to 1996 is given

Source: International Trade Centre: www.intracen.org
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telecommunication technologies the reader is referred
to Chapter 17 of the World Information Report 1997
(UNESCO, 1997).

Telecommunications are a rapidly developing
and highly profitable business (see Chapter 1). For
instance, according to the available data from the

Figure 12.5 ➝ Main telephone lines per 100 inhabitants, 1975–1996

Source: International Tecommunication Indicators, ITU, Geneva, 1998.
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in Figure 12.4, which indicates that exports nearly
doubled during this period.

The development of the global situation con-
cerning the availability of telecommunication services
may be characterized by the growth in the number of
telephone lines (both main and cellular) per capita in
different geographical regions. Figure 12.5 shows
smooth and almost linear growth in the number of
main telephone lines per 100 inhabitants in different
regions of the world during the last twenty years and
Fig. 12.6 shows exponential growth of the number of
cellular subscribers per 100 inhabitants over the last
10 years. The diagrams also demonstrate the sharp
difference in the availability of telephone services
(both wired and cellular) between developed and
developing countries. 

Cellular telephony is becoming more and more
popular throughout the world, mostly in the developed
countries. In 1997 according to data from Ericsson,
one of the world’s leading manufacturers of telecom-

munication equipment, the total number of cellular
subscribers in the world increased from 70 million to
207 million. Among them more than 112 million are
subscribers to digital cellular networks and about
9 5 million are subscribers to analog cellular networks.
The highest number of cellular networks subscribers
is in North America, with about 60 million, followed
by Western Europe with 57 million, Asia and the
Pacific (without Japan) with 40 million, Japan with
29 million and Latin America with 13 million. The
rest of the world numbers 8 million subscribers.
Ericsson forecasts there will be 830 million subscribers
to cellular networks by 2003, and an average annual
growth rate between 1998 and 2003 of 27%. Ericsson
also forecasts that by the end of 2003 nearly 15% of
the world’s population will subscribe to cellular tele-
phone networks. Among them will be almost 60% of
the population of Japan, more than 50% of the
population of North America and about 50% of the
population of Western Europe. Today the highest rate

Figure 12.6 ➝ Cellular mobile subscribers per 100 inhabitants, 1975–1996

Source: International Tecommunication Indicators, ITU, Geneva, 1998.
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of cellular subscribers is in Finland, with about 50%
of the population (source: Nokia Group).

Another forecast for global wired/wireless marke t
trends is given by Lucent Technologies/Bell Labs
Innovations. They predict that by 2010 the number of
subscribers to wireless telephony will exceed that of
subscribers to wired telephony (see Figure 12.7).

Another popular mobile telecommunication
service is radio paging. It is cheaper than mobile
telephones, which usually include a radio paging
mode. Radio paging is most popular in Asian
countries. In 1996, according to the ITU data (World
Telecommunication Indicators, ITU, Geneva, 1998) in
1996 Singapore and the Republic of Korea had the
highest number of radio paging subscribers per
100 inhabitants – 35 and 28 respectively. In compari-
son, for Hungary which has the highest number in

Europe, the figure was 17. It is interesting to note that
the ITU data show that normally in those countries
where figures of cellular subscribers per 100 inhabi-
tants are high, the corresponding figures for radio
paging subscribers are relatively small, and vice versa.
The situation in the European countries confirms this
observation.

Cellular telephones and other mobile services are
now a top advantage of telecommunication tech-
n o l o g y. Integrated services digital networks (ISDN) are
another leader. As with cellular telephones, the use of
ISDN in a given region reflects the state of devel-
opment of the most contemporary telecommunications
technologies.

In 1996, according to the ITU data (World
Telecommunication Indicators, ITU, Geneva, 1998),
there were more than 12 million ISDN channels in the

Figure 12.7 ➝ Wired/wireless trends, in millions of subscribers

Source: Lucent Technologies/Bell Labs Innovations.



T H E  I N T E RN E T  A N D  OT H E R
W I D E  AR E A  N E T W O RK S

It makes sense from a technological point of view to
treat digital networks separately from the other tele-
communication systems available. Digital networks
include the Internet, intranets and WANs and share
several features including the large amount of data
transmitted, the high speed of transmission and the
use of digital technologies and data transmission
protocols. While these features make digital networks
different from the other telecommunication networks,
they are not isolated from them. For instance, the ‘last
mile’ by which a user reaches the Internet is often the
common telephone wire. Furthermore, it is convenient
to distinguish the Internet, which is based on the
TCP/IP protocol, from other WANs, which are most
often based on other protocols such as X.25 or the
asynchronous transmission protocol (ATM). There are
also gateways among the networks. 

For instance, a subscriber to America On Line
( AOL), which is a private commercial WAN, can access
the Internet, and conversely Internet users can, under
certain conditions, access various other WANs. Private
WANs based on TCP/IP protocol are called intranets
and can also be linked to the Internet and other WA N s .
The above distinctions, which are important from a
technological point of view, may or may not be
apparent at the service level.

When data from different sources are analysed,
it is sometimes difficult to ascertain whether a given
source refers to all public and private networks,
including intranets and the Internet. Possible errors
are not, however, of concern here, since the principal
aim in this chapter is to provide a global overview of
the use and availability of ICTs in the world and the
figures of network computers adequately reflect the
situation.

The major indicator of development of the
Internet is the number of hosts providing users with
access. Figure 12.9 shows the annual rate of growth

Figure 12.8 ➝ Number of European ISDN subscribers
(millions), 1990–1996

Source: ITU, World Telecommunication Indicators, 1998.



total turnover will be between $190,000 and
$200,000 million; $7,000 million for the retail trade;
$ 6 6 , 0 0 0 million for business-to-business trade;
$37,000 million for information; and $23,000 million
for financial services. Some IBM top managers
propose similar estimates.

The main indicators of the Internet and other
WAN development appear to demonstrate extremely
high annual growth rates, but the divergence between
industrialized countries and the rest of the world still
remains significant. According to various sources, the
Internet is little by little becoming less exclusive.
Nevertheless, leaving aside political issues connected

Figure 12.9 ➝ Estimated number of hosts (millions), 1995–1998

Source: Network Wizards, www.nw.com
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with the free circulation of information ‘across
borders’, the successful development of the Internet
in a given region still depends on the adequate
development of telecommunications infrastructures
and sufficient per capita income. More data on the
Internet can be found in Section 3 of the Statistical
Annex.

R A D I O  A N D  T E L E V I S I O N

Both radio and television produce and distribute infor-
mation via their own channels. In both, although ICT
production is technically separated from distribution,
the two processes do coexist in these media. It may
be that the educational levels of radio and television
audiences are lower in comparison with those of
newspaper readers or Internet users: a subscriber to
a newspaper cannot be illiterate, in contrast to a radio
listener or television viewer. It is also true that
listening to the radio or watching television is less
costly than subscribing to a newspaper or using the

Internet. Radio, for which it is sufficient to make a
fairly small investment only once, is the cheapest.
F i n a l l y, poor communities need not invest in their own
radio or television industry since they may listen to
radio or watch television programmes produced by
other countries. All these considerations explain the
fact that radio and television are the most available
and widespread ICTs in the world, both in developing
and developed countries with radio in first place. This
is apparent in Figures 12.10 and 12.11, which are
worth comparing with the data from the printed press
section. 

The difference between the developed and
developing countries in the availability of radio is not
so sharp as in the case of printed press. Moreover, the
share of developing countries in the list of the top ten
world manufacturers of television receivers and radio
receivers is quite large. The top ten television
exporters are Mexico, the Republic of Korea, Malaysia,
Japan, the United Kingdom, Singapore, Thailand,

Figure 12.10 ➝ Number of radio receivers per 1,000 inhabitants, 1980–1996

Source: UNESCO Statistical Office, 1998.
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F r a n c e , G e r m a n y a n d S p a i n ; t h e t o p t e n r a d i o r e c e i v e r
exporters are Malaysia, China, Singapore, Japan,
Mexico, the United States, the Netherlands, Po r t u g a l ,
G e r m a n y, Belgium-Luxembourg (see Statistical Annex,
Ta b l e s A.3 and A.2).

According to BIPE Conseil data, in the European
Union Countries, television and other home appliances
such as VCRs and camcorders still represent about
58% of expenditures on hardware equipment for home
use, whereas expenditure on special hardware for
multimedia is only 1%. This implies that multimedia
per se is of very little interest for the population of
this region and is more commonly used with computer
equipment. Since multimedia is basically a form of
representing information, this situation is not
surprising. In addition, expenditures on personal
computers for use in the home are only slightly less
than expenditures on television sets (38% and 40%
respectively in EU countries). This seems to indicate
that the home software industry and home use of the
Internet have a bright future in industrialized countries
(see also Chapter 10 on these issues).

Radio and television are clearly the most
available ICTs in the world, and their development still
has good prospects in both industrialized and
developing countries.

I C T s I N  T H E  W O RL D

In this chapter the availability and use of both
traditional (postal services and press) and modern
ICTs (radio, television, telecommunications and digital
networks) have been considered in different regions
of the world and groups of countries. Radio and
television are both channels providing information
and producing technologies. The data analysed here
leads to the following conclusions:
➝ In recent years, the consumption of the

traditional ICTs per capita has remained more or
less stable or only slightly changing in different
regions of the world as well as in groups of
countries, with the exception of Asia and
Eastern Europe. As for Eastern Europe (including
the CIS), the significant reduction is a result of
dramatic political changes there, whereas the

Figure 12.11 ➝ Number of television receivers per 1,000 inhabitants, 1980–1996

Source: UNESCO Statistical Office, 1998.



Figure 13.1 ➝ Internet in Africa: international links

Source: Mike Jensen.



Figure 13.2 ➝ African Internet users: user density compared with GDP ($), 1998

Figure 17.1 ➝ Information Society Index (ISI)

Source: International Data Corporation/World Times (Gil, 1998).
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Figure 17.2 ➝ ISI versus IT investment, 1996

Source: IDC/World Times (Gil, 1998).

Figure 17.3 ➝ ISI versus IT investment, 1997

Source: IDC/World Times (Gil, 1998).
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of GDP, but the country still falls in the world
rankings, while in the case of Colombia the opposite
occurs. This shows that Venezuelan IT investments
were less effective in 1997 than they had been in 1996,
while the opposite is true in the case of Colombia.
Note, too, the case of Argentina, which ranks first
among the Latin American countries in the ISI, even
though its level of IT investment is not the highest,
being rather around the average. Argentine investment
stands at virtually the same level as that of Ve n e z u e l a ,
but it is more effective. This would appear to be
accounted for mainly by the fact that it has better
social infrastructure, as Table 17.2 shows. Panama,
meanwhile, would appear to be the least effective in
its IT investments.

The Latin American and Caribbean region
contains approximately 6% of world population and
accounts for 3% of world IT investment, whereas
North America, with 5% of the population, accounts
for 45% of world IT investment. The relative position
of the region in this respect is similar to that of
Africa/Middle East. All other regions outstrip Latin
America, with the exception of Asia and the Pacific
(excluding Japan). Figure 17.4 gives further details.

Figure 17.4 ➝ Comparative chart of IT investment, 1997

Source: International Data Corporation/World Times.



Figure 17.5 ➝ World distribution of the IT market, 1997

Source: IDC Latin America IT Spending Patterns, 1998 (Prothero, 1998).

The Latin American IT market represents 3% of
the world market (Figure 17.5), but growth in Latin
America is above the world average (Figure 17.6),
being twice as high in the period 1995–1996, and
almost twice as high in 1996–1997. For the period
1997–2002, growth in the Latin American market is
forecast to be 51% higher than the world average.

Figure 17.6 ➝ Growth in the IT market, 1995–2002

Source: IDC Latin America IT Spending Patterns (Prothero, 1998).
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Figure 17.8 ➝ Distribution of the Latin American IT
market by country, 1997

Source: IDC Latin America IT Spending Patterns, 1998 (Prothero, 1998).

Figure 17.9 ➝ IT market segments in Latin America, 1997

Source: IDC Latin America IT Spending Patterns, 1998 (Prothero, 1998).

Figure 17.7 ➝ Growth in the IT market by country, 1995–2002

Source: IDC Latin America IT Spending Patterns (Prothero, 1998).
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Figure 17.10 ➝ Latin American software sales, 1995–2002

Source: IDC Latin America IT Spending Patterns, 1998 (Prothero, 1998).

Source: World Communication Indicators.

Figure 17.11 ➝ PC purchases in Latin American and the Caribbean, 1988–1997
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Figure 17.12 ➝ Distribution of the Latin American market for server operating systems, 1996-1997

Source: IDC Latin American Crossindustries Application Software.

Figure 17.13 ➝ Cellular telephony growth in Latin America and the Caribbean, 1987–1997

Source: World Telecommunication Indicators, ITU, 1998.

Figure 17.14 ➝ Growth in the number of Internet hosts 
in Latin America and the Caribbean, 1991–1997

Source: World Telecommunications Indicators, ITU, 1998.
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Figure 17.16 ➝ Real growth in PCs connected 
to the Internet, 1996–1997

Source: 1998 Latin American Corporate Internet Strategy and Adoption
(Prothero, 1998).

Figure 17.15 ➝ Percentage of companies with Web
technology in 1997

Source: 1998 Latin American Corporate Internet Strategy and Adoption.
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Figure 17.17 ➝ Web commerce in Latin America, 1997

Source: 1998 Latin American Corporate Internet Strategy and Adoption
(Prothero, 1998).

Association of National Telecommunication Organiz-
ations (CANTO) have been gradually furthering the
development of telecommunications and computing
in the subregion. The mission of CANTO is to promote
and facilitate co-operation and integration in the
development of telecommunications in the Caribbean.
Its ambition is to become the backbone of the
Caribbean family with its focus on human and
economic development, through telecommunications.
Its aims are to exchange information, know-how and
experience in the area of telecommunications; to help
generate the inputs needed for orderly growth and for
the formulation of appropriate policies; to consider
aspects that are of mutual interest to the Caribbean
countries; to develop telecommunications links
between those countries; and to promote technical and
economic co-operation between them. CANTO seeks
to achieve these aims by providing technical, fin a n c i a l
and administrative advisory services, facilitating
human resources training, keeping member organ-
i z a t i o n s i n f o r m e d a n d a w a r eo f d e v e l o p m e n t s , c a r r y i n g
out strategic planning, identifying and designing
projects of interest and organizing conferences,
seminars and exhibitions in the subregion. CANTO
held its fifteenth Annual Conference and Trade
Exhibition in Aruba from 16 to 20 May 1999.

The Organization of Eastern Caribbean States
(OECS), whose membership is made up of nine island
countries of the Eastern Caribbean, has the objective
of making these countries attractive to electronic
equipment manufacturers, information processing
companies, tourist development companies and
agribusiness. To that end they have set up the Eastern
Caribbean Investment Promotion Service (ECIPS)
which has recently been giving priority to its efforts
in the areas of computing and telecommunications.
They hope to turn the Caribbean into a major artery
in the information superhighway. Their objective is
gradually to build up the advantages of the Eastern
Caribbean countries so that foreign companies will site
their information processing operations there. They
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➝ ICT markets and multimedia in Western Europe
and North America

➝ Basic indicators of specific ICT and multimedia
infrastructures

➝ Initiatives in Western Europe and North America
for the information society

M A R K ET S  F O R  I CT  
A N D  M U LT IM E D I A  
IN  W E ST E R N  E U R O P E  A N D
N O R T H  A M E R I C A

The worldwide ICT market grew from 910,000 million
euros to 1,225,000 million euros between 1994 and
1997, an increase of around 35%. It is evident from
Figure 18.1, showing regional market shares for 1997,
that the United States occupies the dominant position
in this market with a share of 424,000 million euros
(approximately 35%). Europe takes second place with
371,000 million euros (30%), followed by Japan with
171,000 million euros (14%). The combined total for
all other countries amounted to 259,000 million euros
(21%), with growth rates in Asia and Latin America
being mainly responsible for the disproportionate
increase in this category (European Information
Technology Observatory [EITO], 1998).

The increasing economic significance of
information technology and telecommunications is
also evident from the growing proportion of gross

Figure 18.1 ➝ Worldwide ICT market by region, 
1994-1997

Source: European Information Technology Observatory, 1998.

domestic product (GDP) that these markets represent.
Table 18.1 and Figure 18.2, showing ICT expenditure
as a percentage of gross domestic product since 1993,
illustrate the overall increase in the contribution of
this sector to the national economies of individual
countries. These figures do not include ICT technology
used in other products (Prognos AG, 1998).

A comparison of national ICT expenditure in
1997 shows that in the United States, it reached 7.0%
of GDP and exceeded 6% in the United Kingdom,
Sweden, Switzerland and Ireland. In Western Europe
ICT technology averaged a direct proportion of 4.9%



Figure 18.2 ➝ Information technology and telecommunications expenditure as a percentage of GDP, 1997

Source: FVVIT/FVK 1998.

Figure 18.3 ➝ Expenditure in the converging IT, telecoms and media sectors, in thousands of millions of euros, 1996

Source: European Information Technology Observatory, 1998.
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Figure 18.4 ➝ Expenditure on ICT in $ per inhabitant, 1997

Source: FVIT/FVK 1998, compiled by the EIM.

Figure 18.5 ➝ Main telephone lines per 100 inhabitants in Western Europe and North America, 1997

Source: ITU, 1998.
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Figure 18.6 ➝ Integrated Service Digital Network (ISDN) lines per 100 inhabitants in Western Europe 
and the United States, 1997

Source: ESIS-IPSO; BA&H; VDMA:ZVEI; data for Finland, Denmark, Belgium, Luxembourg 1996.



Figure 18.7 ➝ Percentage of cable and satellite penetration in TV households in Western Europe and North America

Source: TV Europe 1998, Screen Digest, May 1998; TBI Yearbook 99.

Figure 18.8 ➝ Digital TV subscribers in Western Europe and North America, in millions, 1997–1998

Source: Screen Digest , October 1997, 
ASTRA October 1998, infosat 12/98.
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