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Telematics 2000: Market Structure
and Technical Directions’

Max SCHAEREN and Debra ANSEN, Berne

1 Introduction

Telematics is a term that not everyone may be familiar
with. Within the Swiss PTT, it is commonly used to de-
signate telecommunication services other than tele-
phony or, more precisely, other than voice transmission
services. In this article, the term does not refer to the
entire range of non-voice services, but only those which
can be considered networking or data communications
services.

Historically, telematics customers have been viewed as
having identical requirements and needs, especially by
the public service operators such as the PTTs. Service
offerings for telephony and telex were based on the as-
sumption that customers for a particular service had the
same needs and requirements and would be satisified
with the same flavor of product.

Technological advances in telematics have permitted a
multitude of products and services to be developed.
These products have applications which depend on the
characteristics of their users; as a result, different tele-
matic market segments are emerging.

2  Market Structure

Four market segments can be differentiated. They are
the Domestic Services, the Public Business Services,
the Enterprise Networking Services and the Community
Networking Services. The top three sections of Figure 1
illustrate what these segments are and identify cus-
tomer and consumer characteristics. A telematics user
may belong to one or more of the segments.

21 Domestic Services

Domestic services are addressed to private households.
They are used (or rather consumed) by all members of a
family and are, therefore, characterized by their simpli-
city of usage and their low price. They are easily inte-
grable with commonplace household electronic equip-
ment. Computer literacy on the part of the user is not
required.

! This article has been developed from a speech given at the Swiss PTT
International Meeting at Villars-sur-Ollon in 1990.

The characteristics of domestic services are:

— they provide entertainment or are associated with lei-
sure activity;

— they provide access to information;

— they decrease the time needed to perform routine
tasks.
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Fig. 1 Telematics Market Structure
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Two functions associated with domestic services are:

— information retrieval (primarily for access to informa-

. tion, e.g. the telephone directory, bus time tables,
travel information, etc.)

— electronic personal services (services requiring
greater amounts of information processing activity
and that permit routine tasks to be done remotely,
such as electronic ordering, telebanking, educational
programs, etc.)

22 Public Business Services

Public Business Services are used by professionals
either at home or in their offices. The applications are
similar to those for Domestic Services, but are distin-
guished from them by the fact that the services are used
for business purposes. Higher quality and higher availa-
bility of these services are required as well as the ability
to differentiate costs. The user usually possesses PC
skills. Many small businesses (offices and small enter-
prises with on average less than 10 people, i.e. lawyers,
doctors, artisans, farmers and consultants, among
others) are typical customers of Public Business Ser-
vices. Usually, these services are attractive to them be-
cause they cannot afford private investment in a large
computing infrastructure.

These types of services have two characteristics:

— the information services, while offered to anyone, are
often supplied on the basis of a contract negotiated
between the user and the service provider;

— the communication services provided must handle the
exchange of text and data files as well as personal
messages. The text and data files are often prepared
on workstations or PCs and can subsequently be pro-
cessed again on workstations, PCs or mainframes.

23 Enterprise Networking

Enterprise Networking is a term used to describe the
partial or complete interconnection of the computing
systems within large organizations. It is a prerequisite
for the efficient, integrated use of all of the office auto-
mation, data processing and communications facilities
existing within an organization and is important in orga-
nizations or corporations where the facilites are spread
over different and, possibly, remote sites. It is a natural
enterprise-wide extension of the traditional local area
network; therefore, Enterprise Networks are often multi-
national if not worldwide networks. Such networks must
be universal and flexible enough to be easily and quickly
adaptable to changing organizational structures, geo-
graphic movements and changing needs.

Enterprise Networks are, in most cases, comprised of a
variety of different transmission and switching facilities,
interfaces and gateway functions, all with efficient
means for permanent network supervision and manage-

ment. An Enterprise Network is an integral part of the

enterprise and is under its full control; however, this
does not preclude situations where the design, installa-

tion, maintenance and management of the Enterprise
Network is by contractual agreement entrusted to a
third party specialized in communications.

Telematics in this segment means intelligent information
transport in a multiapplication and multivendor environ-
ment. LAN interconnection plays an important role.

Consumers of Enterprise Network Services are com-
monly the various EDP departments or sections within
an organization. These departments may offer or resell
the services of the Enterprise Network to their custom-
ers.

24 Community Networking

Community Networking is very similar to Enterprise Net-
working. The difference is, however, that several autono-
mous organizations share network usage and facilities.
This sharing is driven by the same requirement that
drives large organizations into Enterprise Networking:
The companies or institutions involved (e.g. regional
banks, educational institutions, regional governments)
have a certain common interest either related to their
businesses or in sharing expensive information process-
ing and/or communications resources.

Community networks may be national or international,
and they may be designed to support a single applica-
tion or to cover a variety of communications needs. They
always allow multivendor connectivity.

As in Enterprise Networking, telematics means intelli-
gent information transport, possibly complemented by
universal applications support facilities in‘a multivendor
environment.

3  Technical Developments

New developments in telecommunications technology
will allow new services to be developed for all market
sectors, but in some cases, the new technologies are
better suited for particular market sectors. The impact
of ISDN (Integrated Services Digital Network), satellite
communications, MANs (Metropolitan Area Networks),
mobile communications and packet switching is de-
scribed below. The fifth section of Figure 1 maps these
technologies to the market segments on which they will
have the greatest impact.

31 ISDN

A significant factor that will influence the evolution of
telecommunications during the next decade is the ongo-
ing replacement of traditional analogue switching tech-
nologies by digital ones. The increasing availability of
ISDN subscriber lines and switches will undoubtedly
promote the generation and use of Domestic Telematics
Services. The private household will receive an efficient
and inexpensive means to access a number of such ser-
vices. One possible service will be an advanced videotex
service that provides access to information data bases
and offers games as well as ordering, reservation and
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simple computing functions. Telefax is also expected to
become a normal means of communication in a number
of households. Currently, there is an obvious lack of rea-
sonably designed terminal equipment adapted to house-
hold needs and household environments. Any future
equipment should be designed so that it can be easily
combined with ordinary household electronic equip-
ment.

ISDN will also have its merits in the area of Public Busi-
ness Services, as it will simplify the connection of the
user to the network and, hopefully, reduce costs be-
cause of greater data transmission rates and quality. De-
velopments like intelligent network services and their in-
tegration into computer-aided telephony will further sti-
mulate Public Business Services.

Enterprise Networks will not gain any particular advan-
tage by the installation of an ISDN network, as they de-
pend heavily on LAN (Local Area Network) interconnec-
tion. Additionally, ISDN offers little opportunity for net-
work customization.

It is not yet clear what role ISDN is going to play in the
market of Community Networking Services. The re-
quired transport services for such applications will prob-
ably be provided on dedicated networks in the short
term.

32 Transmission

The evolution of terrestrial and satellite transmission fa-
cilities to larger bandwidth, including VSAT (Very Small
Aperture Terminals), will have a large impact on Enter-
prise and Community Networking.

Terrestrial communications networks will be enhanced
to improve bit error rate performance and response
time. This will open the door to transmission of a wider
range of voice, data and video applications. Large busi-
nesses will be the first to take advantage of these tech-
nological advances, as their need to transmit large
amounts of data is high.

Private Satellite Networks are showing increasing flexib-
ility and economies of scale over terrestrial networks for
point to multipoint communications. Enterprise net-
works and Community Networks are characterized by
computing facilities that are often remote. Conse-
quently, satellite transmission services will be increa-
singly demanded by these two market segments.

33 MAN

The emerging MAN technologies such as fast packet
switching, FDDI (Fibre Distributed Data Interface),
DQDB (Distributed Queue Dual Bus) and ATM (Asyn-
chronous Transfer Mode) will allow for efficient LAN in-
terconnection in order to build large networks while in-
suring privacy and independence within virtual private
networks. It is still open which of the technical ap-
proaches in the MAN area will survive and which will
not. In any case, Community and Enterprise Networking
will benefit from this technology.

34 Mobile Communications

Mobile communications capabilities will continue to im-
prove. There will be more equipment installed to pro-
cess longer range signals. Particularly appealing ser-
vices for the Public Business market segment will in-
clude mobile telematics services such as Fax and Elec-
tronic Mailboxes, among others. If service quality is high
and prices are low enough, mobile communications will,
to a certain extent, penetrate into the Domestic Ser-
vices.

35 Image Processing

Towards the year 2000, switched broadband services,
e.g. Broadband ISDN, and the connection by optical fi-
bers of individual subscribers and, eventually, private
households will open the door for image processing and
transmission. The Public Business Service customers
will most likely benefit from these services before the
Domestic Services Customers. The merger of existing
TV distribution networks with telecommunications re-
quirements could accelerate the development of image
processing services for these two market segments. Un-
til this occurs, image transmission will be primarily res-
tricted to Enterprise and Community Networks using the
MAN technologies.

Within businesses, especially large engineering firms,
image transmission has become increasingly important.
By the late nineties, when Broadband ISDN should be
available, there will be enough bandwidth on ISDN net-
works to facilitate the transmission of complex images,
but until that time, 144 kbit/s will not be enough to trans-
mit the kind of images many enterprises need to trans-
mit.

36 Packet Switching

Packet switching technology continues to improve.
Technical developments in packet switching technolo-
gies, particularly the intelligent access layer network,
will have a positive impact on Community Networking
and Domestic Services. The intelligent access layer net-
work will be added to existing packet switching during
the nineties. It is able to perform protocol conversion for
different classes of terminal standards, thus enabling
access to different directory services and allowing se-
cure user identification (using PIN codes, smart cards,
and eventually fingerprint and voice recognition tech-
niques, among others), thus making service access
much simpler for the user. At the same time, this access
support simplifies the task for service providers, as it re-
presents a universal feasible platform on which informa-
tion services can be offered via standardized interfaces
to a large population of potential users.

The same technology will also be used to allow EFT-POS
terminals (Electronic Fund Transfer at the Point of Sale)
to access a variety of different credit and debit card
clearing offices.
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4  Standards

Availability of international standards for service imple-
mentation is an indispensable precondition for Domestic
and Public Business Services. Without standards, a mul-
tiplicity of services that do not interwork could prolifer-
ate. In the Enterprise and Community Network market
segments, standards, although not indispensable for
service function, can still considerably reduce costs.

Some of the most valuable standards seem to be those
for Electronic Data Interchange (EDI). and Open Docu-
ment Architecture (ODA). The availability of products
conforming to these standards is predicted to open a
very important market for Public Business Services and
Community Networking.

The bottom section of Figure 1 shows the relationship
between the various market segments and specific
standards.

41 EDI

Electronic Data Interchange (EDI) is the movement of
business information, e.g. routine transaction docu-
ments, such as purchase orders, invoices, shipping no-
tices, quotes, etc., electronically between a buyer and a
seller. The information is structured, i.e., the data is for-
matted in a prescribed sequence, so that it may easily
be exchanged on an intercompany system-to-system
basis.

The existence of EDI standards has led to an increase in
market demand for this kind of telematic service. EDI
services will be particularly appealing to the Public Busi-
ness Service market segment and the Community Net-
working Services segment, as both of these market seg-
ments have an essential need to communicate with
other businesses.

42 ODA

Open Document Architecture (ODA) is another standard
that will create market demand for products and ser-
vices that conform to it. Once ODA products and ser-
vices begin to be implemented and offered, it can be ex-
pected that this will have a profound effect on the Public
Business Services and the Community Networking Ser-
vices. The exchange of business documents will be
greatly facilitated. Users in these market segments that
were never able to interchange documents with other
users because of incompatible electronic formats will
demand and utilize communications facilities that sup-
port the ODA interchange format.

43 DAF

Some very interesting work has started in CCITT on the
standardization of a communications architecture that is
intended to be applicable to most types of distributed
applications. This work is known as the Distributed Ap-
plications Framework (DAF). Security and management
of distributed applications are major features of this
standardization effort. If the international standards or-

ganizations succeed in standardizing such an architec-
ture, this will form a very attractive base platform for the
implementation of applications for the Community Net-
working and the Public Business Services segment.

44 Network Management

Management of the networks underlying the application
is one of the most important recent developments in
telematics. The first set of standards for this was just
adopted. Network management standards set the stage
for the offering of managed data network services that
meet basic requirements of the Community Network
market segment. Some of these requirements are that
strategic assets be better controlled, multivendor ne-
twork resources be better managed, reliability be in-
creased, network security be improved, network per-
formance be optimized and the correct operation of the
networks be secured. While the Community Networking
market segment will be the prime benficiary of develop-
ments in this arena, the implementation of these stand-
ards in networks will help to reduce costs for the Enter-
prise Network market segment. Additionally, services of-
fered to the Domestic and the Public Business market
segments can be better controlled and thereby offered
at less cost.

45 Directory Services

Standards for the operation of a directory service will
stimulate market growth in the Public Business and the
Domestic Services segments. The availability of infor-
mation on data communications addresses will make
the use of electronic communication means easier and
more desirable.

46 Smart Card Terminals

The emerging standards for smart card terminals are of
great importance, but primarily for Public Business Ser-
vices, as they will contribute to the implementation of
easy and more secure access control and billing proce-
dures.

5  Marketing Opportunities

The changing regulatory environment in Europe and
throughout the world in the field of telecommunications
will have a greater impact on telematics than either
technical or standards developments. This is true at the
very least in the professional sectors, all of which com-
prise large parts of the Public Business Services, Com-
munity and Enterprise Networking market segments. -

The liberalization and deregulation that is occurring in
the telecommunications environment of Europe will not
only give more freedom of choice to telecommunica-
tions users, but it will grant new liberties to traditional
carriers, i.e. the PTTs. The fourth section of Figure 1 re-
lates some of the areas affected by these developments,
i.e. tariffs and service offerings, to the various market
segments.
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Traditionally, the PTTs were allowed to be run as a mono-
poly, and this was considered a desirable situation. They
were restricted to standard service offerings which were
equally available to everyone. The services to be offered
were always a matter of public record, and service costs
could not be varied between customers. Tariffs were
usually set on the basis of a perceived need rather than
on the basis of competition. The customers and users of
the services had no choice but to take them or leave
them. For those who had to design a certain application
or network, this situation frequently resulted in nonopti-
mal solutions from both a technical and economic point
of view. The situation has already changed and will con-
tinue to change dramatically. PTT customers can now
expect technical and operational specifications as well
as commerical conditions to be subject to negotiation.

For the Community and Enterprise Networking market
segments, this new freedom will allow the growth of op-
portunities for network optimization and new kinds of
service features. Partly, this will be due to the fact that
competition is permitted, and consequently, there will
exist several suppliers of services, e.g. packet switching
or electronic mail services. Partly, it will be because such
services will now be tailored to fulfill actual needs and

Zusammenfassung Résume
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be acquired at negotiated rates and under negotiated
terms from PTTs.

It is this second reason that is most important. PTTs are
in many respects the best qualified and most estab-
lished telecommunications specialists. If market forces
and market characteristics such as the four market seg-
ments identified in this paper are heeded, and plans are
made which take these factors into account, then tele-
matics in the year 2000 can be expected to be of a differ-
ent breed than what it is in 1990. Service providers will
be responsive to users, and user demand will determine
the types of applications provided.

6 Conclusions

The most outstanding event in telematics in the next ten
years will be its transition from a predominantly technol-
ogy driven pioneer phenomena to a solid, well estab-
lished, market driven, user adapted everyday tool in
both the business and private environment. Technology,
deregulation and standards will make this possible.
However, success as a service provider will depend on
the recognition of and response to the emerging tele-
matics market segments.
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dene Marktsegmente zu er-
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bieten kunftiger Dienste in
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mussen.

et la politique de libéralisa-
tion dans le domaine des te-
lécommunications, en ce qui
concerne le marché des ser-
vices telématiques publics.
Ces services seront essen-
tiellement différents de ceux
des années 80. Les parte-
naires présents sur le marché
détermineront de plus en
plus les offres et les prix. |l y
a lieu de reconnaitre quatre
segments de marche dis-
tincts, qui doivent étre pris
en considération par les four-
nisseurs lors du développe-
ment et de 'offre de futurs
services.

trebbero esercitare sul mer-
cato dei servizi pubblici di te-
lematica negli anni novanta.
Questi servizi saranno note-
volmente diversi da quelli de-
gli anni ottanta. Le forze del
mercato determineranno
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prezzi. Si
scere quattro segmenti di
mercato che gli offerenti do-
vranno prendere in conside-
razione per lo sviluppo e la
commercializzazione dei ser-
vizi futuri.
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policies on the market for pu-
blic telematics services in the
nineties. These services will
have a distinctly different
character than the services
which were offered during
the eighties. Market forces
will increasingly determine
service offerings and their
prices. Four distinct market
segments can be identified
that service providers will
need to consider when deve-
loping and marketing future
offerings.
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