CHAPTER 10

THE DYNAMICS OF SYSTEM DEVELOPMENT IN A
COMPARATIVE PERSPECTIVE: INTERACTIVE VIDEOTEX IN
GERMANY, FRANCE AND BRITAIN

Renate Mayntz and Volker Schneider

1 Imteractive videotex as a large technical system

Interactive videotex belongs to that class of technical systems which
are spatially extended and serve to transmit or transport given objects
(electrical current, water, passengers, freight, information, etc.) through
a network of appropriate channels. Though not a fully independent
system since it is normally owned/operated by the telephone agencies
and uses their networks for transmission, interactive videotex is more
than just another service offered within an already existing technical
system®. The existence of technical and social components which are
specific to videotex make it meaningful to consider it as a large (socio-)
technical system and to study its development. Interactive videotex
is based on a special set of (linked) computers serving as data banks,
it needs special terminal equipment (though one alternative is the
TV screen connected to the telephone plus decoder), and there are
special service providers distinct from the national PTT agency.

For a long time there were only three telecommunication networks:
the telegraph and the telephone, both dating back to the last century,
and the teletypewriter (Telex in Germany) introduced in the 1930s.
This repertoire of telecommunication forms changed significantly only
with the advent of microelectronics and the subsequent diffusion of
computer technology into the telecommunications domain, Within a
short period of time several new telecommunication forms emerged,
such as facsimile transmission, data and text transmission systems.

Within this family of new telecommunication media videotex has
an important place. It is a form of telecommunications in which not
only text and data, but also pictures and graphics can be transmitted=.
In contrast to the other new telecommunications media, videotex had
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been conceived for mass utilization from the very start. It was under-
stood, as Forester has put it, as "the spearhead of the information
technology revolution that will transform the living room TV set into
some kind of electronic supermarket'. Since the late 1970s a number
of industrially advanced countries have introduced videotex systems:
The British Post Office introduced Prestel as a public telecommunication
service in 19794, France followed with her Teletel service in 19825,
and Germany officially introduced Bildschirmtext in the autumn of 1983s,
These national developments are not only closely parallel, they have
also taken place practically under our own eyes, which makes the
introduction of videotex a particularly promising case for an interna-
tionally comparative study of the development of a large technical
system. The research upon which we shall draw in this chapter has
been carried out by three different national teams working in coopera-
tion, and may be considered a brief and preliminary version of the
full comparative study to be published jointly later on?.

2 The process of videotex introduction

The introduction of videotex is not only a technological innovation
process and a systems development process, it is at the same time
a policy process. Quite in contrast to the initial phase of electrical
power or railroad system development, videotex has been planned as
a nationwide system from the very beginning; a possible counterpart
to the process of gradually linking up many smaller, local and/or region-
al power networks into one big system can therefore only be found
at the international level, where attempts are presently made to estab-
lish links between various national videotex systems. The reason is
obvious: in the three countries considered here, the existing state
telephone monopoly offered the central government a focal role in the
introduction of this new form of telecommunications from the start,
and the existing communication network made the plan of a nationwide
extension of the new service feasible. Accordingly, state agents and
not private entrepreneurs were the dominant actors in this case of
systems development. This might well make an important difference
both with respect to features of the process, and to its outcome: In
a centrally planned, top-down process of systems development, market



Interactive Videotex 265

forces - profit motives as well as manifest consumer needs - could
be of less importance at least in the initial phase, whereas political
considerations should play a more prominent role. One consequence
could be that the phase model developed by Thomas Hughes® turns out
to be of less general applicability than he - and we - imagined at
first.

If we look at the comparative chronology of videotex development
presented in Table 1, it is possible to distinguish - in spite of all dif-
ferences in detail - three phases in all countries: conception and forma-
tion of a policy, experimentation and consensus building, system consoli-
dation and adaptation to usage trends.

Phase 1: Videotex is not a radically new technology, but rather a
new combination and elaboration of existing technologies. The new
medium emerged not as a technical invention, but as the concept
of a new technically based public service, and hence within a policy
context. Characteristically, therefore, initial technological development
took place in a government laboratory, or the technology was taken
over from another country as in the German case. This phase ends
with a high-level political decision or even, as in Germany, a series
of such decisions (to develop Bildschirmtext in 1976, to introduce
it nationwide in 1981).

Phase 2: Experimentation and consensus building are parallel proc-
esses. Field experiments are made but some have served primarily
consensns building functions. In no case did the final decision to
introduce videotex actually depend on the results of a public trial.
Conflict about and opposition to the planned introduction of video-
tex came to the fore as the field tests demonstrated possible modes
of utilization. There is least evidence of opposition in the British
case. In the two other countries, opposition died down after some
appeasement measures, and even before that it never reached a
particularly high intensity. Powerful organized interests such as
the labor unions did not appear to be negatively affected to any
significant degree, and while the print media did fear negative
consequences, they had also good reasonms not to oppose this tech-
nological development outright. It is interesting to note that video-
tex has not become a partisan political issue in any of the coun-
tries: though in all three cases important government changes took



R. Mayntz, V. Schneider

266

aedpnred s19sn euorssajord
000T ‘a1eatrd 00z ‘gnaN-jIoplassng
puE UI[ISF Ul §1531 oYy Jo relg

"$301AI9S [BUOISSD)OId
03 $2JIAT2S UOHBULIOJUT ,S1ISRWOP,
woiy sy1ys A393ea1s Suneyrew [aserg

"S[eUIWID)

ulew se padesiaug s 1, paidepe-|a1sarg
2201130 150J 92U WoIy 9oiarss padojaasp-aid
B JO 90UBYD Y] SWOI[9M SIDINIIBJNUBW A T,
{[BLI) 39YIBW ST JO PUD Y1 DI0J3Q JJALSS

XL Jo sniess [e89] InoQe £SI0AOIIUOD
Bunsa) anqnd-uou ‘s1ssn pue

sdI ‘szaonpoxd Y Ja 243 3B X1d
Joy dnoxg) Sunjiom ® Jo JuRWYSIQRIST

UIIoE Ul J1B,] [RUORUISIN] B

e umoys st X1 ‘Jdq 2y £q [o1serg
UsSuLIg 943 JOJ 20U201] JO IseydIng

"x2309pta dojsasp 03 sopidep 1sodsspung
X2)09PIA 0] UOIIUIFIE SPUSIWCIAT
WY UOISSHUWIOY AIOSIADR JUSWIIIAOKL)

[RIIDWILOY B SB payoune| 1 [33591g

"SISPIAGIJ UOTIRULIOJU]
BIRPMIIA JO UOJIBIDOSSY JO UONBULIO

‘s1apiacyd uonewIONUl
00T INOQe fIels s[eL (935914

211qnd oY1 01, WsAs x109ptA

18117 s, plrom 2y3, swuesard 2130 1504
'seuolRICQqR]

YoIB2sa1 01O 3504 M) Y3 1€ [91591g
03 8urpes| syuswdoaasp [eordojouyoa],

‘uto] Aewr sxopaoad 9o1a12s 21eald fanbiuon

-J9{3 SI1BNUUE 3 [[1M IIAIIS 0D {[2I9[3],

sanponul 03 ueld sedunouue 1O ‘OleW UIeS
ie onbiuonda)y sirenuue, Jo 1591 1SIL] 0861

6L61

'SAY, peidepe uo 9o1AISS X0j00pIA

reruswLradxs jo pue ¥0oq suoyda(as ds1uond9|e

Jo uolanponui fejuawradxs sIprosp
WwawuwrA00n ‘poysiqnd wodas sur-eIoN 8161

"padojaaap 51
jorutp Jo >dfior01d ‘sownunod Toylo Ul

ssa1doud soneW2[) 0 PIUISE ST ‘UOISIAID
UONEUNW WO} S, L Ld Youadd o3 ‘1O LL6]

9L61

SL6T

“TAND 193u20 Y2I8osAI pf-
Jofew s, 1, 1.d 993 e susudoraasp feadojouysy, 1261

X14 '0ud

19831d AN

[939]9], :90uely

JUSWAO[AI(] X103PIA JO A3ojouday) salzeTedwio]y ] 2|qeL



267

Interactive Videotex

*PaanpOTIUL S1 j00q suoyds[a) J1UoIIRY
{(sroanynur) sjeuruo) edwod

¥X.1g ose?] o1 wexdoxd soqune] I
*$9SS2UISN] J[EWS PIRAMO) PIIUILIO
‘LBarens Junoayrew msu sdojansp Jad
posuLI|

5193 (suoydaiai-X.Lg) 1911q SUsWIS

‘uonexrado ojur 3nd wysks (WG 49N
‘UolBRISUL

weyshs w1 shefap 01 anp g}

syjuow x1s ‘pajeandneul Ajjewyyjo X.14
Iopug pue JUSUUIIACKY [eIdpa]

£q pouBs X 1.d Funuraouos vonuaaue)
‘solreys ¥ 14 soxy JHA

*P01AIDS SSEW
€ 03Ul X.L£] 40]2A9p 03 suRM
Jd€d 12y} SIUNOUTE INSIUTW T 1

uswdinbs swoysks

XL 30} uolssiuwod s393 fuewsany NI
‘pordope s1 prepuels 50 (pRonporiur
2q [T X TEF 1BYI SOPLISP JoUIqE))

‘191521 ] B
sy9sn AURW $B ISOWE SBY PJOL) WO ],

121821 UO I01AIDS
Supjooq 3axon seplaoad Jiey ysuRg
$931a195 O BINPH 121521 AU JO yaune]

"UOCSIAIP QWIES
oy} 0) 3uojaq (somaes  Funadwoo v)
PlOD) WOIS[I pue [23s21] ‘paziuediosl 1g
‘(s3oumo J93ndwod SWoY I0J V1AIIS)
JouoIIN pue {(Burueqa)el) Juijewoy
$PIIAISS UONIIRSURIY MOU UIM J93IBW

SSBUW 2} 03 [21521J JO UOHRIUILIONY

*1Ld JO UOISIAID Jayioue uiyim (901

-198 Sunodwos ) pjon wWood], Jo Youne]
‘sroand o) 191521 -U0U O SS2I0E
Jumnuaed so1ares Aemaied susdo joisarg
red 2 soW039q 121591 YoIym

Jo sesudisjug 1.g jo uonesd F0'd

ay3 wozy pajeredes (1) WodI L, usnug

‘dnoad Josn juenodwt

2wodaq syuade joaex; farqissod sswoaeq
SILIIUNOD UDAIS WL [91S21J O] SS920¢
t201a128 Jurdessalt 5191593

JO UOIINPOIIUI IPLMUOIIEY

J9s1 Y1000 01 $31 se=)s1daa [a15a1d

‘sIapuaocad
921AT3S JOJ 559008 Jo uonedyndms 1Y 9861

"PEOJIRA0 0} NP WISLS
Suiyoimg 198 sedsuery 943 Jo uMOpPRRIIq
{sa01ax9s 9dessow Luew Jo pesrds $gsT

" onbsory, waisis juey mop
‘uoiswoxd 23ta19s Jo uonenSax (3] pg61L

*,oURI] 9p
?[[. PU® ,91pILdY], UI s3rels 20iaros xeinday £861

*DIIIPIO S[BUIUWLE] 000 00 JoYIoue (patress
1212121 [euoissejord spwmuoney Binoqsensg
pue *91qQousIf) ‘selUEN Ul SIIBIS 201AISE 7861

“wexdoxd sapeWL]e) PLsAaT $OUNOU

-ue I.1J JO I9istuiw moN Kzip A poress

St 3593 PILY ‘eale souudy o1 ui suado

152] PUOIAG SJRUILISI 000'00E SI9p0 1O

‘ousmradxe sanewsisy sy3

a1enjeaz 01 dn 195 §1 UOISSIWWOD ‘ssaxd woiy
Arenadse werdoad sonewsy2s o3 vonisoddo 1861

X4 ‘Odd

191914 N

1919]2], :aouely]




268 R. Mayntz, V. Schneider

place (Mrs. Thatcher came to office in 1979, Mitterand in 1981 and
Kohl in 1982), this did not result in any radical changes with respect
to videotex development. In the UK, however, the conservative
liberalization policies had far-reaching long-term effects by leading
to early and intense competition between Preste! and a growing
number of similar services.

Phase 3: In this last phase, the planned nationwide system went
step by step into routine operation. At this point, commercial service
providers, a range of user groups, the associations which both
formed, and - in the British case - competing technical systems
entered the scene and shaped the growing system. In two of the
three countries, expectations of mass utilization were disappointed,
which led to the adaptive modification of some systems features
and changes in marketing strategy. The process of videotex develop-
ment is still incomplete; in none of the countries has a "momentum
phase" been reached, and it is not even clear that this will generally
happen. In fact, the monolithic videotex systems which we can today
observe in France and Germany may disappear in an array of over-
lapping and competing services, as seems already to be happening
in Britain.

After this brief introductory description we shall analyze the features
of the developing videotex systems and their utilization in more detail.
We shall then try to explain the observed differences, and will conclude
with some reflections on features of the development process.

3 Cross-national differences in systems design and user patterns

The initial idea of videotex was to have low-cost and user-friendly
access from user terminals to computer centers via data transmission
facilities in telecommunication networks. There are several technical
ways in which this idea can be realized. Thus, a videotex system may
consist of a distributed network of independent computers, a hierarchy
of computers with external data bases, or a mixture of both. A variety
of options also exist with respect to the transmission technology and
terminal configuration. Table 2 summarizes the major design alternatives,
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but it also shows that all videotex systems are composed of certain
basic e¢lements: a host computer (or set of host computers), a network
to access the host(s), a terminal on which the text is displayed, a
display standard used to define the character set and the graphical
signs communicated through the system, and a retrieval system facili-
tating the access to information also for non-specialists.

Table 2! Structural Elemsents of Videotex Systems and their Combination

Terminal Conﬂgur.iModsm Telecom Networks Datebases |Standardd
TV+Decodar Telsphons network Central ——
PC+Hardware Dec. and/or Antlope
PC+Software Emul and/or regional Telidon
Modem
Profess. Terminal Special data nstwork and/or CEPT
Multifunctional y local Captain
Videotex Telephone andsor Computer (ASCID
Packet Switching tenters g
Integrated Compact Terminal and ™
(French Minitel) network D A BTk ote.

An important feature of videotex is that it is not designed for one
specific form of utilization only (as is the telegraph, for example). It
is rather a communication infrastructure which permits a number of
different forms of usage, depending on the terminals, display stan-
dards and network architecture which have been chosen. Possible appli-
cations range from message systems and information data bases to
transaction services such as home banking, home shopping, etc. Appli-
cations also differ with respect to the target groups to which they
are oriented and by which they are mainly used - private households,
professionals or business firms.

In view of this plurality of design options it may not be surpris-
ing that the videotex systems developed in Great Britain, France,
and Germany differ markedly from each other. This fact per se reflects
an insight which today need no longer be argued at great length, ie.
that the design specifics of technical systems are shaped by social -
economic, legal, political, cultural - factors. But where choice exists,
the selection of specific alternatives needs to be explained, and this
we set out to do in the following sections. In this section we shall
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first describe the three different videotex systems and the - similarly
different - utilization patterns which develop in response to the oppor-
tunity structures thus created.

The technical system and its social organization

The technical and social structure of videotex systems may be described
by specifying four core elements:

- the videotex actors, i.e. service providers, system operators, com-
munication network providers and producers of hardware and software

- the technical architecture of the system: database arrangements and
communication networks; the display standards; the typical user ter-
minals; the methods and procedures of accessing the services and
information (retrieval systems) etc.

- the organizational structure: rules and regulations which allocate
tasks and responsibilities such as: system operation, hardware and
software provision; administrative and control activities including
passwords, user access, billing, central indexing, messaging and
any form of user monitoring

- the regulatory norms: although sometimes difficult to distinguish
from the previous category, the regulatory norms refer to rules
related to externalities such as privacy and data protection, consumer
protection and other "social control measures” in the innovation
process.

Actors

There is no basic difference between the three countries in this respect:
In all countries the system operators are the PTTs, which also provide
the communication networks. In all three countries there are private
information or service providers, and in all three countries private
enterprises produce the hardware and software components for the
system. So far the actor systems look similar. However, the industrial
producers in France come mainly from the telecommunications domain,
whereas in Germany and Britain they initially came from the consumer
electronics sector.
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The technical structure

As outlined above, on a rather simplified level the technical systems
can be described by specifying the terminal configuration, communication
networks, database arrangements, and display standard. For the com-
munication network there is only a limited room for choice. The existing
videotex systems typically involve at least two network linkages: one
between the user and the videotex service centers, the other among
the service centers. In all three countries the telephone network is
used for the first linkage. For the second linkage France chose a special
solution because it uses the general public packet switching network
for this purpose, while the two other countries use a special data
network.

Regarding the data base arrangements, the German and British
systems are rather close: both have very centralized network archi-
tectures. The Prestel system maintains a master database at a centralized
update center and replicated databases in a handful of information
retrieval centers. The data base is therefore replicated, rather than
distributed, across a number of machines. This creates a demand for
large storage capacities®. In the original version of Prestel there was
no gateway for connecting remote databases to the system. Consequently
it was not possible to implement true interactive applications such
as, for instance, telebanking. This facility was created when the Prestel
system was modified in 1982 and the German "remote database network"
concept was applied.

The core of the German system is a highly complex hierarchical
system of databases and computer networks which was designed and
implemented by IBM. A recent study of an international consulting agen-
cy (Butler Cox) called the German system the most complex and sophis-
ticated system in the world*©. The central strategy of IBM was to
create one single big database and network management center together
with a stratum of regional databases in which only the most frequently
used information pages are stored. This favors updating from one
single center and reduces the overall storage capacity required™™.
Another special feature of the German network architecture is the
possibility to connect remote databases to the system via the packet
switching network. For this connection, however, a very complicated
communications protocol is required in addition to the well-known X.25
standard, which makes access rather difficult and costly for information

providers.
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In contrast to the videotex systems outlined above, the French
system has no central database and no specific network infrastructure
beyond the already existing public telecommunication networks: The
French Teletel consists of a large number of autonomous, privately-
owned computers (servers) which are interconnected by the public packet
switching network and can be accessed by the telephone network. The
most striking difference between Teletel! and the other systems, there-
fore, is its complete decentralization. Unlike the British and the German
systems, Teletel has no central database provided by the systems opera-
tor. Subscribers are connected via the telephone network to a switching
computer which works as an access point of the public packet switching
network Transpac. This data network then links the subscriber to a
remote database, which is chosen by the special code of a service.
This systems architecture has far-ranging implications for the flexibility
of adapting to the users’ changing needs and for the financial access
barrier for service providers.

A significant difference between Bildschirmtext, Prestel and Teletel
exists also within the (typical) terminal configuration and with respect
to the display standard. In Germany and Britain it was initially thought
that the television set enhanced with a special decoder should be used
as a display device. The television industry was expected to exploit
this chance for new markets and to develop cheap decoders which would
lead to low financial access barriers into the system. Since in both
countries the "rush" of private houscholds has not yet taken place, to-
day’s typical terminals are not television sets. The most widely used
terminals today seem to be professional terminals, which are manufac-
tured exclusively for using Prestel or Bildschirmtext, or personal comput-
ers - now that relatively inexpensive microcomputers are generally avail-
able. The French terminal configuration differs completely from that
of the Germans and the British. The typical Teletel terminal is the
Minitel - a very simple compact terminal equipped with a small mono-
chrome monitor, a modem, a decoder and an alphanumeric keyboard.

Further differences between the three systems exist in the display
standards. Despite their seemingly marginal importance, these techni-
cal aspects have an important impact on the complexity of the hardware
and software requirements for the decoder. The basic differences are
represented in Table 3. As this table shows, the Prestel standard is
the lowest - because compatibility with the British broadcast-videotext
played an important role in its design when it was developed in the
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1970s. However, the impact of the screen standard on speed and storage
seemed to be also an important criterion in the British Prestel design.

The most complex display standard was developed at the CEPT level.
This standard is used within the German system™2. Although this is
a European norm, standardized at the Conférence européenne des postes
et des télécommunications, 1t was strongly influenced by the German
Bundespost. The functional requirements for the hard- or software
which are implied in this standard are so intricate and complex that
even a multinational corporation such as Philips was unable for several
years to realize these specifications in an Integrated Circuit (IC) without
major difficulties.

Table 3: Technical Differences in Display and Transmission

Specifications Prestel Teletel CEPT (Btx)
Resolution 6x10 8x10 12x10
Transmission Speed 1200775 bit/s  1200/75 bit/s  1200/75 bit/s
Page Format 24x40 25x40 24x40
Characters 95 127 335
Graphic Symbols 64 64 151

DRCS" - - 94

Colors 8 8 4096
Coding 7-bit 7-bit 8-bit

“A DRCS is a character whose shape is freely definable.

The French system steers a reasonable middle course between "tech-
nical performance” or sophistication on the ome hand and "financial
burden" on the other. The Minitel has another great advantage: Its
screen resolution is based on 8x10 matrices and the 7-bit coding which
are well known in the home and personal computer domain. The French
display standard is thus more closely related to common computer
technology. As a consequence, it is technically less difficult to imple-
ment the ASCII and 24x80 character mode (the normal professional
database standard outside the videotex) in the French Minitel than
in the other systems. The adaptation of Bildschirmtext to normal
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database standards is technically far more difficult to realize. Although
Prestel with its 6x10 resolution is also incompatible with the home
and personal computer standard, the low complexity of its standard
nevertheless renders similar solutions easier. On the British computer
software market there are now many terminal emulation and communica-
tion programs available in which the Prestel facility is implemented
together with other communication protocols.

Organizational structure

One basic organizational feature of videotex is the distribution of
the responsibilities for the system’s operation among different actors,
e.g. are the system’s operators private or public - or both? In this
respect there are important differences between the three systems.

Figure 1: Technical and Organizational Structures

Terminal Telephone Central Databases |INfor=j Packet [Ramots
Contigura4M o~ mat, |[Switchin Data-
g dom | P¥twork B Special networks B sl Nttt | Taeas
—r . Y
U :
K
F [
R |
G E
Mi doss not exist
¥ tcP
k 60, W 4 &
Legend: Lo IPrivate NSNS NS Public AEzAnnuaire élsctroniqus

Because of the telecommunications monopoly which existed during
system design in all three countries®®, the postal organizations generally
provide the networks and switching facilities and, thus, the basic
infrastructure of videotex. Nevertheless, a major difference between
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the French and the other two systems is that, in addition to controlling
the telecommunication network, the French state also controls the
terminal sector and, with the electronic telephone book service, one
important service. Therefore, within the French configuration at least
for one application the whole videotex filiére is controlled by one
single actor: the French PTT. This solution could be called a "state
solution". However, the service sector beyond the electronic telephone
book is a complete market solution in France - a market which quickly
passed its critical mass and is currently growing very fast.

The German and the British systems have adopted a different distri-
bution of tasks between private and public actors: in both countries
the PTTs are only responsible for the storage and transmission of infor-
mation, the information providers are responsible for information con-
tents, and the terminal market is under the control of private firms.

A further element of the social organization of videotex systems
are the regulations concerning the financial contributions of information
providers and users. In Table 4 the user tariffs and user tariff struc-
tures of the three systems are outlined. As can be seen, the British
and German systems have a similar tariffication policy, whereas the
French system is unique in the sense that there are no standing charges
at all and all charges are time based. The most important French tariff
subsystem is the kiosque: its time charges cover at the same time
transport and service costs.

Regulatory norms

The major regulatory aspects of videotex concern equity of access,
consumer protection, and data protection. Comparatively speaking, the
German Bildschirmtext is the most heavily regulated videotex system.
The German terminal market is subject to a dense network of regulatory
constraints, especially licensing procedures. To give an example: In
the interest of consumer protection, the German system requires the
Bildschirmtext user who calls an information page for which there is
a charge to confirm his intention of looking at the chosen page by
typing the corresponding numerical code of "yes". In sharp contrast,
data and consumer protection is almost non-existent in France, and
access for information providers is practically unconstrained*#. This
may create a number of problems in the future, but it undoubtedly has
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the advantage of facilitating and smoothing the videotex usage both
for service providers and for users.

Evolution dynamics, diffusion and user patterns

The various features of the socio-technical system ‘videotex" con-
stitute an opportunity structure with incentive and disincentive effects
for different groups of potential users, whose reactions in turn con-
stitute an opportunity structure for service providers and hard- and
software producers. The interdependence between provision and utiliza-
tion operates as a positive feedback loop which can generate dynamic
growth, but which may also lead to a downward spiral of decreasing
utilization and decreasing service quality, unless countermeasures are
adopted.

The difference in the growth dynamics of the three videotex systems
can be described with the aid of various time series. The development
of the number of user terminals may indicate how the systems grow
and how the videotex services find acceptance among users. The figures
on the growth of information or service providers may give an impres-
sion of the development of the new "telematic market" (databases,
communication services, transaction services etc.). Table 5 and especially
Figure 2 show a striking difference between the French, German and
British videotex systems with respect to the number of terminals con-
nected to each system. Whereas the British and German figures with
a more or less stable growth rate look rather similar, the diffusion
of French videotex terminals has grown exponentially during the last
three years. Compared to the British and German "failures” or "flops"*®,
the French, indeed, are "riding a videotex craze"s, and French PTT
managers are peddling their "success story" internationally*”. The growth
and structure of service providers or information providers in the three
countries cannot be compared directly because the systems are different-
ly structured. Their evolution over time, however, may give a rough
picture of the different growth dynamics in the three countries, in
particular in the service market. Whereas the number of information
providers in Germany and Britain is more or less stagnating or even
decreasing, the number of services in the French system is growing
very fast.
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Against this background it is clear that the French videotex system
Teletel has had the most spectacular development. By the end of 1987
almost 3 million Minitels had been distributed by the French DGT.
The number of accessible services tripled in the course of two years,
from about 2000 services to about 6000. This growth continues - every
day several new services are created. A large part of them are offered
within the tariff system called kiosque which provides the easiest and
most flexible access through its time-based billing system. The services
within the kiosque are in the greatest demand. From the 3.5 million
hours of connection in the year 1986 (mot counting the electronic
telephone book), about 2.5. million were within this category.*® The
structure of the service providers is quite diversified, but services
oriented toward the general public are in the majority.

The overwhelming share of use of the French system is non-profes-
sional in nature; professional demand, nevertheless, is also quite strong.
There are data which show that of the 1,300,000 Minitel terminals
distributed by December 1985, nearly 40% were installed in firms.*®
Other figures similarly suggest that Teletel has established a strong
foothold in the business community.2® Contrasting sharply with the
French Teletel, the terminal diffusion and the applications of British
and German videotex are largely limited to professional users - this
is evident also with respect to the service structure (cf. Table 6).

Figure 2:Videotex Subscribers in France, UK and FRG
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Although for Germany there are no reliable figures about the distri-
bution of terminals among professional and residential users, it has
been estimated that only about 20% are privately used.>* This is more
or less also true for Britain’s Frestel. Although British Telecom as
Prestel’s operator publishes exact figures on the distribution of Prestel
subscribers between the private and professional sector, (according
to these data, in summer 1987 about 39% where used at home=2), these
figures seem to be unreliable. Insiders say that a large share of the
terminals which have been classified as private are in fact used for
professional purposes®3,

The slow growth of subscribers and the marked reluctance of private
households to use and pay for the services is accompanied by a relative
quiescence in the arena of information and service providers. In Britain
and in Germany there are only very few services which are profitable.
The overwhelming majority of service providers are making losses and
are only staying in the system for strategic purposes. It is still expected

Table 6: The Service Structure (in percent)*

Branches UK (*82) FRG (’85) France (°86)
Press, Media, Communication 14 11 35
Other "general public" services - - 29
Tourism 32 4 6
Trade, Electronics 7 18 -
Finance 7 24 12
General industry - 5 9
Consulting firms 13 15 -
Public institutions 11 14 6
Education 6 - 3
Miscellaneous 10 9 -

* These figures are only roughly comparable, since the statistics
- esp. F compared with FRG and GB - work with different
categories; updated figures for the UK are not available.

Sources: Minitel Guide des Services; ISI 1987, Btx Praxis (1985)12;
Butler Cox (1981/1982)
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that - in the long run - a market for telematic services will evolve*?
Especially in Germany this has led many business users to use videotex
as in-house networks and as cheap data communication facility between
firms.

In conclusion, only in France has the evolution, diffusion and usage
of videotex fulfilled the optimistic initial expectations. In contrast to
Germany and Britain, France has succeeded in penetrating also the
private household area with this technology. In doing so, it has created
a very dynamic market for telematic services. That this "success" was
possible is undoubtedly a function of deliberate choices in the technical
and organizational design of the system, but it must also be related
to contextual and situational factors which explain why some choices
were possible and others were not.

4 Explaining the cross-national differences: actor strategies, technical
opportunity structures and institutional arrangements

In trying to account for the cross-national differences in videotex
development outlined in the previous sections, our framework of analysis
starts with a structured system of actors who, under given environmental
conditions such as institutional and resource constraints, shape a
technical system. This system in turn creates an opportunity structure
for a set of applications. Realized applications then shape the usage
patterns.

A central presupposition of this approach is that differently struc-
tured actor systems together with different actor strategies lead to
different technical systems configurations. Actor systems and strategies
must be explained within the context of particular economic, cultural
and legal arrangements which enable some actors to act or "think"
in a certain way. The structural constraints under which they operate
should not be seen as deterministic effects of external variables, ie.
economic, institutional and cultural factors, nor should these factors
be conceived as being static over time. The constraints are transmitted
and reproduced in each action situation, and they can vary as the result
of voluntaristic utilization and extension of the room for maneuver
of the actors involved. Our basic explanatory idea is therefore that
country differences in contextual conditions and in the actor systems
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Figure 3: Determinants of the Development of Technical Systems
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involved in videotex development can explain the different national
technical system configurations and the application (usage) patterns
of the videotex technology.

Core factors explaining the observed differences between the three
videotex systems are found (1) in the general introduction strategies
(or policies) adopted by the three PTTs, and (2) in a number of key
decisions in the technical and organizational design of the videotex
systems. Whereas the introduction policy refers to procedural decisions,
cooperation strategies of the dominant actors and the distribution of
competences between private and public actors, the design decisions
are more related to the specific attributes of the technical and organiza-
tional system configuration itself.

Introduction strategies

The introduction strategy for Bildschirmtext and for Prestel follows
the logic of an infrastructure policy orientation, mediated by the self-
interest of the PTTs. In both countries, the main motivation of the
PTTs was to create a new growth field within the telecommunications
domain because telephone diffusion had reached its saturation level.
In addition, they hoped to stimulate the use of the telephone network,
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especially in off-peak times. In Germany the Bundespost was also looking
for investment opportunities for its profits, which the Federal Govern-
ment otherwise might have absorbed into its general budget.

A major determinant in the British and the German introduction
strategy was the terminal techmology available. As terminal display
devices were still expensive during the 1970s and the PTTs were looking
for a new mass market, the revolutionary idea was to use the home
TV, with which 90% of the private households were already equipped,
with a special adapter. This technological strategy implied that the
PTTs would have to rely on the consumer electronic industry instead
of entering the terminal market themselves. Given the difficulties
which this industry had with Japanese imports, it was supposed that
the firms would be interested in the new market.

A further element of the introduction policy in Britain and in Ger-
many was the "common carrier” idea, which meant that the PTTs would
provide only the technical infrastructure for storage and transmission.
Consequently, the development of the videotex service domain was
left to be driven by market dynamics. This meant that the growth of
such a market depended very much on the number of service subscribers.
Both these countries thus faced a critical threshold problem which
led to later strategic modifications. British Telecom as Prestel operator
gave up the "common carrier" concept in 1983/84 and is now offering
services, too, while in Germany emphasis was shifted from domestic
to professional users.

The French strategy of videotex introduction differed from that
of Germany and Britain in two important respects. First, the intro-
duction policy was not based on a mere telecommunications infra-
structure policy primarily oriented toward assumed societal needs, but
on a voluntaristic sector-specific industrial policy which aimed to create
new markets in order to develop industry. Secondly, videotex was not
primarily introduced to create a new telecommunication service, but
was "sold" as an internal postal rationalization project, in which the
rather costly operator-assisted telephone information and the printed
telephone book was supposed to be replaced by the annuaire électro-
nigue. This justified, in fact even required the distribution of Telete!
terminals free of charge. In following this strategy, France had learned
especially from the British mistakes. It is striking how clearly these
lessons were spelled out by Roy D. Bright, a Telete! manager who was
a former Prestel manager, in 1982. Under the subtitle "the videotex
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learning curve”, Bright spelled out the following points, that could
be learned from the British experience: "(i) The reluctance of the mass
market user to bear a major proportion of the cost of the service.
(i) The lack of commitment from TV manufacturers while the market
is still in its infancy resulting in high terminal costs. (iii) The danger
in creating a centralized system which cannot readily adapt to the
various needs of different ’service providers’."2>

Based on these insights, the French PTT decided to assure a fast
diffusion of videotex terminals, and the easiest way to do this was
their provision by the state free of charge. In connection with this,
the French PTT offered with the very smoothly functioning electronic
directory service at least one strong user incentive. Private operators
were then free to create additional, independent services, Following
this strategy, Minitels were distributed from 1982 on in all French
departments. The assumption was that these investments would be
written off within 7 years merely by the increase of traffic within
the telecommunication networks. This strategy succeeded at least in
one respect: with a huge investive advance, the French obviously passed
the critical threshold and, in the meantime, created a very dynamic
market for communications services and information.

The French videotex introduction strategy resembled very much
the traditional French mercantilistic orientation where the control of
industry is used for the achievement of political goals.®>® In fact, within
the tradition of the French "grands projets" the annuaire électronique
was used as an instrument of a general industrial policy, which was
geared to challenge the American hegemony in the field of information
technology®?. In this connection the French policy makers even have
developed the strategic concept of the filiére électronique, which
essentially tries to identify strategic sectors within the system of
technological and sectoral interdependencies. The key idea there is
to develop weak sectors with the aid of closely connected strong
sectors,>®

Choices in systems design
The introduction strategy of the French planners goes a long way

toward explaining the current success of Teletel. Nevertheless, there
are also some technical and organizational decisions which, although
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sometimes tightly coupled with the overall French introduction strategy,
can be treated as separate choices. In the technical and organizational
systems design the French government made several strategic decisions
which had important consequences for videotex utilization:

- The first was the technological choice to produce a very simple
terminal which would be easy to handle, and cheap.

- The second choice was to establish a highly decentralized and flexible
network structure, which could easily be adapted to changing user
needs.

- The third choice was to create a very unbureaucratic billing system,
which, on the one hand, unburdened the service providers from costly
administrative work and, on the other hand, enabled a free user
access without any formal administrative entrance barriers.

The French choice of a simple terminal may have been dictated
primarily by financial considerations, as terminals were to be paid for
by the state itself. But it is not only the low financial access barrier
to the user which promoted videotex growth in France. With its simple
and commonly used communication procedures (X.25) and its simple
display standard, the French system also made it easier (and less expen-
sive) to develop truly interactive services.

The decentralized French network concept reinforces these effects.
The absence of a central database in France stimulated the development
of transaction services as service providers and users interacted directly
in any case. In Britain it took years before it became possible to
connect external computers to Prestel. In Germany, the possibility to
do so existed from the beginning, but it is still an expensive and
complicated alternative to the use of the central databases with their
limited interactivity.

The flexibility of the French decentralized system also facilitates
service innovations. An example for this is the invention and develop-
ment of interpersonal communication services. What today is called a
messagerie was invented as a result of a system failure in a videotex
field trial in Strasbourg. Once the technical possibility of anonymous
communication was discovered, the idea was taken up by some service
providers, who were able to implement this development in their own
host computer. The readiness of the French PTT to permit this new
form of communication then led to applications which the system builder
had not thought of.
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The French decentralized technostructure also much better fits the
requirements of updating. A number of field trials and many market
research studies have shown that the strength of electronic communi-
cation lies in providing up-fo-date information - and being continuously
up-to-date depends on a direct and easy access of service providers
to the host. It is interesting that only the French system really supports
applications where up-dating is no important financial and technical
problem, whereas in Bildschirmtext and Prestel such applications are
technically much more cumbersome. In consequence, the majority of
information providers use the support of consulting agencies special-
ized in such services. This makes updating in Bildschirmtext relatively
expensive in terms of time and money. As a result, only a very small
group of information providers update their pages continuously, which
lowers their attractiveness in many cases®®.

Given the intentions to create a mass service, the German and British
choice of a centralized solution seems paradoxical - but the choice
is understandable within the context in which it was made. It was a
time in which microcomputers did not exist and electronic data process-
ing still had high financial entrance barriers. Especially interested
groups representing small business therefore supported the Bundespost
in the establishment of a centralized public database. It was thought
that if a public storage facility did not exist, only big firms could
establish remote databases and small business would be excluded from
the information market. But as the central database turns out to be
a major hindrance for the provision of truly interactive services and
to be too costly with respect to updating procedures, it is now in effect
the centralized system which excludes the small information providers
from key applications of videotex.

Many observers consider the French kiosque-billing system the most
important decision in French videotex system design. It is generally
believed that the dramatic increase in videotex traffic was due to the
introduction of the kiosque facility for general public-oriented services
in 19842°, The completely decentralized French network structure origi-
nally implied that each information provider would have to create his
own billing system. Except for the free services the user would then
have been constrained to subscribe to each individual service separately.
But with the kiosque system a general time-based billing system was
introduced which saved information providers these administrative
efforts. In the kiosque system each service is accessible without pass-
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word and costs the user about 1 franc per minute. The French PTT
collects the charges with the normal telephone bill, keeps 3/8 of the
total charge for transport, and sends 5/8 to the service provider.
Interestingly, many users prefer to access services via kiosque, even
if the same services are cheaper to access by subscription. The success
of this billing system may largely be explained by the fact that it
responds to new trends in consumer behavior: the aversion to con-
straints which are created by formalities of subscription and the interest
in freely passing from one application to another.3*

The design of the German and British billing systems are very much
determined by the "paging concept’ coupled with the common carrier
idea. The basic idea there is that the costs of operating the system
should be covered by standing charges for users and storage charges
for information providers. The users then have to pay the informa-
tion providers separately - page for page - unless a service is offered
free. In this system, the user is constrained to consider the "price-
for-service relation" continuously as he uses different videotex services.

A factor which is related to the organization of the system and
which hindered the dynamic growth of innovative applications in the
German system has been the regulatory overprotection of Bildschirm-
text. Although this was not a deliberate choice of a single actor but
the joint result of the actions of a set of actors, it has to be con-
sidered a strategic decision, too. As the Bundespost initially relied
on the TV as the display terminal, Bildschirmtext was conceived by
the public as a new electronic mass medium. This triggered the inter-
vention of media policy actors who wanted to incorporate this service
into their domain of regulatory responsibility. Bildschirmtext thus
became the most intensely regulated videotex service. The relatively
low regulation of the French system is an important factor which
should not be underestimated when explaining the dynamic growth of
the French service market and the rapid diffusion in the private sector.

Environmental conditions and institutional contexts

We have shown that success and failure of the different videotex
systems have to be explained to a large extent by strategic decisions
of the core actors on the one hand, and by the resulting techno-logic
of each system on the other hand. These explanations, however, are
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incomplete. The strategic actors’ decisions cannot be taken for granted.
Strategies themselves are embedded in a structural and institutional
environment. It is necessary therefore to understand under which
circumstances and in which context these decisions were feasible, and
which other options were systematically ruled out. It is therefore
necessary to look at the particular institutional and cultural background
of each decision.

The most important question would be why the Germans and British
did not apply the same introduction strategy as the French when they
launched their videotex systems. Here the built-in restriction in the
concept to use the existing TV terminal is very important. The result
was that the British and the Germans from the very beginning relied
on the consumer electronics industry, an industry in which public
purchasing played only a marginal role. The French strategy, in contrast,
was dominantly based on the telecommunications industry. Since the
telecommunications monopoly in this domain implied a long tradition
in public purchasing with a well established network of "court suppliers”,
the Minitel strategy was just the continuation of traditional business.

Further pressure against a telecommunications based introduction
strategy existed in Germany because since the late 1970s there was
a growing resistance on industry’s part (especially by the computer
industry) with regard to the PTT monopoly in the terminal market.
It would have been unthinkable that the PTT would have been allowed
to provide the Bildschirmtext terminals following the old telephone
strategy where markets had been reserved for some court suppliers.

The choice between telecommunications industry and electronics
industry had important consequences. Both sectors have completely
different market structures and are organized in different ways. In
all three countries - at least until 1984 - the telecommunications indus-
try was highly concentrated and protected from external pressure;
procurement relationships were stable and restricted to a small set
of traditional court suppliers. The telecommunications market showed
a "clientelistic structure”. The consumer electronics industry in contrast
is very dynamic and open to foreign competition. Even though this
sector is also relatively concentrated and penetrated by conglomerate
corporate structures, the international openness creates a highly com-
petitive market. In contrast to Britain and Germany, whose PTTs had
to negotiate with more than a dozen TV manufacturers, the French
administration was able to procure its Minitels from a small group of
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traditional telecommunications firms and was therefore able to exploit
large "economies of scale". The Germans and the British also had to
deal with the fact that the TV manufacturers were less interested in
producing "external decoders" to adapt existing TV sets to videotex
than in fostering the TV replacement cycle with videotex, understandably
so in a saturated color TV market32, British and German TV manufac-
turers consequently were doing little research and development®3. Also,
too many competitors in a sunrise market prohibited the expected price
decrease for terminal equipment. This is still considered to be the major
hindrance to the videotex boom. This "crowding effect” is further
increased by the merging of home telematics with conventional office
information and communication systems. One consequence is that com-
puter firms are becoming more and more interested in the terminal
market, The intrusion of the dynamism inherent in the computer sectors
increased the openness and competition in the German and British
terminal markets even more. In such a context, it was hardly possible
to apply the traditional telecommunications terminal provision strategy.
But situations and contexts can change. The fact that the German
PTT, in a strategic reorientation with its "Multitel Program", is now
trying to follow the French strategy, and that industry is not protesting
is tacit recognition that it has failed to produce a functioning market.
Interestingly, even the deregulated British Telecom now intends to "go
Minitel™=,

The French videotex strategy is closely linked to its deliberate
reliance on the telecommunications industry. At the same time, the
French strategy is also very much related to the French historical
tradition and institutional framework. The governmental planning system,
headed by the Commissariat Général du Plan, has long been a key
instrument for channelling large capital investment into selected
economic sectors.>> Especially in telecommunications, this is supported
by close links between the Ministry of PTT and the telecommunications
and electronics industries. In addition, there are also close organizational
links between the French PTT and the Ministére de lindustrie. The
PTT has an office of industrial policy which can be used for coordina-
tion with the more general industrial policy of the government®s.

Important for the explanation of the French strategy is also the
special situation of the French electronics industry in the 1970s. Begin-
ning in the late 1960s, France tried to bridge the "technological gap"
to US computer industry. But the great Plan Calcul ended unsuccessfully
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in 1974. The French telecommunications sector, in contrast, was remark-
ably successful during the 1970s. Thanks to public procurement policies
guaranteeing long-term orders and adequate research funds, the French
telecommunications industry has been able to develop very advanced
technologies and modernize the French telephone network in a very
short period. In the course of one decade, the French PTT quadrupled
the number of telephones from 5 million in 1970 to 20 million in 1980
and succeeded in developing the world’s first fully-digital exchange
and packet switching network. With the plan télématique the French
government tried to repeat this success in the new domain of "tele-
matics". The aim was to use the telecommunications industry as a
"lever" to create a telematic sunrise industry.

In Britain and Germany, where state intervention has always been
a rather contentious issue, PTT procurement policies certainly shape
industrial decisions as well. But in both countries the PTTs have never
been used as policy instruments in order to pursue general industrial
policy objectives. In Germany there is no political infrastructure for
instrumentalizing the Bundespost for industrial policy. Institutionally
and financially, the Bundespost is an almost completely autonomous or-
ganization, and its investment strategies and goals are derived from
its own preferences and objectives. Key decisions made when Bildschirm-
text was introduced are good illustrations of this general orientation.
The first decision was to buy the Prestel system for field trials. At
this time, the German military firm Dornier, with the aid of the German
Ministry of Research and Technology, was developing its own videotex
prototype. Surprisingly, the Bundespost did not even take this national
videotex project into account and bought the foreign Prestel system.
The other decision was to charge IBM with developing and implementing
the public service centers. IBM won a public tender, although SEL, a
traditional German "court supplier”, had also made an offer. Within
the French industrial policy orientation, such a decision would hardly
have been possible.

Compared with France, there is certainly nothing like the French
"industrial planning system" in Germany and Britain. Industrial develop-
ment in both countries is much more an effect of market forces and
the strategic decisions of the big firms than of state policies. Although
there are some sporadic examples of high-tech industrial policy (e.g.
the British teletext initiative®”) and there is much governmental rhetoric
in this domain32, consistent sector-oriented state intervention in
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Germany and Britain exists only in "sunset” sectors. But even in the
German steel sector this interventionism is currently hotly debated.
Such restrictions for consistent and strategic state interventionism
follow from the hegemony of a "liberal market ideology" in both
countries. Closely related to this is the "balanced budget" philosophy,
which meant for Bildschirmtext and PFPrestel that both systems were
designed to be financially self-supporting.

Another strategic decision which has to be explained is why the
Germans have chosen such a complex display standard. Although in
the face of a primary orientation toward the home market the prefer-
ence for high graphic capabilities seems understandable, it is still
hard to explain why the Bundespost pushed for such an overcomplex
standard. Foreign observers do so by reference to German techno-perfec-
tionism. There seems to exist a techno-culture in Germany which
emphasizes "functional sophistication”, technical finesse and "over-
engineering” regardless of the technical and financial burden which
this involves. The French and the British seem to be much more prag-
matic in this respect. g

The overregulation in the German case finally is linked to the federal
institutional structure, which distributes regulative jurisdictions among
different actors. In Germany, mass communication or "distributed com-
munication" (radio and TV) - as opposed to individual communication
such as the telephone, etc. - falls under the jurisdiction of the federal
states (the Ldnder). Individual communication, in contrast, is subject
to central government control. Since from its early beginnings Bild-
schirmtext had been thought of as an electronic newspaper, the regula-
tory arena in Germany quickly widened to include the Lander. It is
this arena extension which involved the media policy makers, who then
proceeded to use their regulatory powers extensively. In the convention
finally concluded between the federal government and the Léander, the
issue of regulatory jurisdiction found a compromise solution, but it
is quite likely that more extensive regulation of Bildschirmtext than
might have resulted from a more centralized institutional structure
has been the price.
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5 Conclusion: Planned system development and the role of demand

The preceding comparison of videotex development in three countries
has shown how the legal, political, and economic context shapes the
strategies of major actors, who jointly determine the design of the
evolving socio-technical system. In this concluding section we want
to draw attention to some aspects of systems development considered
as a collective decision process unfolding over time.

Videotex development in the three countries studied has dominantly
been a top-down process: it emerged not "spontaneously”, but was -
in the three countries to a different degree - centrally planned.

This has a number of important implications. To begin with, large,
spatially extended videotex systems do not seem to emerge where the
state (or a national telecommunications monopoly) does not assume
the role of system builder; this is shown by the lack of videotex devel-
opment in the US3®, This is, however, not a technical problem: Given
the present state of technological development, videotex is not a "nat-
ural monopoly" and hence a collective good that must be centrally
provided. If existing transmission networks can be used (leased, rented),
videotex provision is not even prohibitively expensive. But from the
very beginning there seemed to be no widespread demand among poten-
tial users for this particular service (or rather, bundle of information,
transaction, and communication services). Some critics have even called
videotex "a solution looking for a problem".*® In any case, "market
pull" has played only a minor role in this technological innovation
process. This, however, does not mean that "technology push" can
explain videotex development - the explanation rather has to be sought
in the political field.

If the political or state actors did not initially respond to a per-
ceived public demand, they still needed to create it for the new system
to be viable. It is essentially the way in which the system has been
set up and the way in which the demand has been created that explains
the difference between France and the other countries. Whereas Ger-
many and Britain used an incentive concept, France used a voluntaristic
Trojan horse strategy, attempting to create an imitial imperative need
by introducing Teletel as a substitute for an earlier and essential
product, the telephone directory. For this purpose France established
a system which was fully integrated vertically and in which the French
PTT controlled each component - from the terminal to the directory
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service. In Germany and Britain only the networks and databases were
provided centrally - the growth of the terminal market and the informa-
tion market has been left to market forces. So far, these forces have
not been strong enough to overcome by themselves the critical threshold
in the growth process. Certainly, in France the market of additional
telematic services around the annuaire électronique is guided by the
invisible hand, too, but on the basis of an already existing terminal
park (beyond the threshold level) and a flexible and smoothly functioning
computer network. In Britain and Germany the users still seem to
show no vivid demand. But demand depends also on the quality of
the services offered. The quality of services - hence indirectly the
investment in services - depends in turn on the existing terminal
park which defines the boundaries of this new market. Following the
German and British introduction strategy, the users in these coun-
triecs have to buy their terminals on a market where the costs are
still high since the small volume and the large number of competitors
prevent economies of scale. In Germany and in Britain there is, in
fact, a double "chicken-egg dilemma" by which the service market
and the terminal market are blocked and both blockages are closely
related.

All three governments started from similar assumptions regarding
the latent demands that might be stimulated by the new service. It
is fascinating to observe how these "expectations of latent demand"
were formed, partly disappointed, and revised. Imitially, videotex was
perceived primarily as a cheap and easy means of access to a large
variety of useful information - information that could be highly special-
ized, detailed, and was always up to date. This functional image is
reflected in the terminal configuration which was initially designed
for accessing databanks with simple numeric keyboards. In addition,
videotex was seen to provide small users with access to data-processing
facilities - at a time when access to large computer centers was pro-
hibitively expensive and difficult for small business users and non-
computer specialists. Finally, it was thought that videotex might save
time by making teleshopping, telebanking, and similar transactions
possible. Thus, videotex appeared as a "cold" medium, an instrument
of rationalization. This functional image reflects the logic of engineers,
but also the logic of producers who are in the information and service
market (e. g. newspapers, banks, travel agents, and mail order houses),
and want to give "value for money" to their exacting clients.
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Correspondingly, private households as well as professionals and
firms were addressed as target groups because each of them was per-
ceived as potentially having some of these information and transac-
tion needs. Nobody seems to have doubted that professionals and small
firms would quickly avail themselves of the new service. It appeared
more difficult to open up the mass market of private households. There-
fore the system builders in all three countries paid attention to this
particular target group in their campaigns, field tests, and demonstra-
tions of the new service. But only in France did the decision makers
adopt a strategy based on a realistic assessment of the obstacles to
a speedy diffusion in the private household sector. In Britain and
Germany, on the other hand, we observe redefinitions of videotex as
a medium for professional and business use as initial expectations of
domestic utilization were disappointed.

The process of videotex development has not yet run its full course.
Accordingly it is too early yet to tell whether existing differences
among the three national videotex systems will persist or will rather
be attenuated and disappear in the future. One reason for the latter
to happen might be cross-national learning, where Britain and Germany
could try to imitate the more successful French model. But at least
in Britain, this is not what seems to be happening. The gradual shift
of the German and British videotex systems toward professional applica-
tions is probably supporting a trend for videotex to lose its distinct
identity. Initially seen as the prelude of the "home information society",
videotex is today merging with conventional office information and
communication systems. In the context of an ever growing number of
competing services the distinct identity of Prestel is presently eroded
and it becomes just one more brand among many offering comparable
products. This process is largely the consequence of British deregulation
and privatization policy, a road which France actually began to follow
and Germany might eventually follow - even if with less determination.

An important factor facilitating the development in Britain is the
growing diversification in the terminal field, where the spread of
relatively cheap personal computers not only in offices, but also in
the home makes recourse to the adapted TV set less and less neces-
sary for using videotex. This holds equally for Germany and may soon
even supersede not only the simple specialized videotex terminal but
also the relatively "unintelligent" compact terminals as the French
Minitel and the German Bitel or Multitel. More is at stake than the
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disappearance of a difference in the videotex terminals used in France
on the one hand, and Britain and Germany on the other. The multi-
functional home computer should facilitate access to many different
information, transaction, and communication services (as it evidently
does in Britain), It might in fact ease the growth of competing services
so that in the end the bundle of functions that videotex is today might
either be untied, or integrated into an even more comprehensive inter-
active telecommunications system.
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