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Introduction

When mobile telephony appeared few persons could envisage the benefits of the new
technology. Mobile telephone usage had to be invented in the same way as mobile telephone
technology. A substantial part of the entrepreneurial activities were oriented towards the
interpretation of the technology. Eventually the mobile telephone of the 1990s emerged — a

device for co-ordination and easy talk.

In a few years time the third generation of mobile telephone systems will be launched in
Europe. The total investments will amount to hundreds of billion USD. The licenses will in
some countries cost more than the accumulated investments in the second generation mobile
telephone systems. The capitalistic system seems to be willing to commit enormous resources
to this future merger of internet and mobile telecommunications. What consumers will gain
from this is today of course nearly unknown. Ultimately the established usage of mobile
telephones will be replaced or complemented by data transfers over mobile
telecommunication networks. This is a classical case of ex ante Schumpeterian creative
destruction: an old technology will be prematurely replaced (from a technical point of view)
by a new technology.

We suspect that two “truths” in modern economics underpin this situation. The first one is the
historically successful track record of firms committing themselves fully to communication
technologies with substantial network externalities. It is always advantageous to be a first-
mover. Everyone involved in the betting on third generation mobile telecommunications
knows about the success of Bill Gates and Microsoft, Nokia, Cisco, Ericsson and other

information technology firms.1

The second truth is less obvious. When we teach strategy to future top managers we have
been struck by the fact that when deciding on the optimal strategy in a strategic game based
on the Prisoner’s Dilemma, nearly every student opts for a tough strategy, despite the fact that
a mutual soft strategy gives the highest pay-offs.2 However, the way the game is constructed
if one actor is tough and the other is soft, toughness pays off. In consequence MBA students
in general play tough and get total low pay-offs in the hypothetical game. This fact puzzled us
until a student enlightened us with a simple piece of information. The reason why students

1 Codified in popular business books like Information Rules by Shapiro and Varian (1999).

2 This is of course the basic problem of the Prisoner’s Dilemma. See Axelrod (1984). But in Axelrod’s book
toughness is replaced by cooperation in a repeated game.




tend to chose toughness is that they are taught that different humans are predestined to select
tough or soft. Some humans are by nature soft. So, if in a game actors cannot collude there is
a high probability that a tough actor meets a soft competitor. The students learn that in the real
world they are certain to meet soft competitors.

The combination of these two truths gives the simple lesson that a reputation of toughness and
willingness to commit will make you a winner. What is missing in this simplified reality is of
course that success in the business world takes something more than toughness and

commitment, otherwise brutes and criminals would run business firms.

A Schumpeterian assumption would be that the missing explanatory factor is
entrepreneurship. Of course it is conceivable that entrepreneurship without toughness and

commitment is not enough to succeed in building system technologies.

To explore this hypothesis we will play the tape again of the technical and commercial break-
through of mobile telecommunications in Sweden. In the paper we analyze how different
entrepreneurs through their activities developed the mobile telecommunication business in
Sweden. In particular we study two aspects of the entrepreneurial activities - how they were
organized and their effects on the development of the technology. The reason we chose
Sweden is that Sweden and Swedish firms consistently were first-movers in mobile
telecommunications from 1950-1995.

Theoretical framework

In a paper by Volberda and Cheah (1993) it is suggested that different types of entrepreneurs
play different roles in an entrepreneurial process. Volberda and Cheah (1993) put forward the
view that the entrepreneurial process consisted of a dynamic alternation between the
Schumpeterian and the Austrian entrepreneur. Austrian entrepreneurs promote equilibrium,
which results in change within an existing situation as entrepreneurs strive to discover gaps,
increase the knowledge about the situation and reduce the general level of uncertainty. The
short-run processes, which Kirzner perceives as being comprised of arbitrage and speculative
activities, are based on the fact that at a given date a market economy is not fully co-

ordinated. This means that entrepreneurship could be regarded as a co-ordinating mechanism.

In contrast the Schumpeterian entrepreneur disturbs an equilibrium by introducing an
innovation into the circular flow of the economy. We can envisage the entry of many different

Schumpeterian entrepreneurs conducting entrepreneurial activities after that an innovation has
created a new market - new products, new processes, new distribution channels etc.

If we expand this classification we can add a third type of entrepreneurship: The Hughesian
entrepreneurs that are system builders, characterised by their ability to solve reverse salients,

socio-technological bottlenecks emerging as a system technology advances.

Let us now look at the rationality of the three entrepreneurial types.

Schumpeterian entrepreneurship

The interaction between entrepreneurial activities and technology, according to Schumpeter
(1947), is a vehicle for economic development. Schumpeter portrays economic development
as a perennial gale of restructuring and expansion resulting from innovative re-combinations
of the resources. Witt (1995) emphasises that Schumpeter’s main argument is that economic
change is systematically produced from within the economy, and that this endogenously

caused change makes up the evolutionary element in his approach.

The significant idea in Schumpeter’s approach is that the entrepreneurs have the function to
carry out the new combinations. The entrepreneur thereby reforms or revolutionises the
pattern of production and distribution by exploiting an invention. Only the most gifted
entrepreneurs are assumed to be the pioneers capable of overcoming the hurdles facing an
entirely new venture. The motives for entrepreneurial conduct, according to Schumpeter, is
will to conquer, proving oneself superior to others, the joy of creating, otherwise simply

exercising one’s energy and ingenuity.

For Schumpeter (1949) entrepreneurship consists in “doing things that are not generally done
in the ordinary course of business routine, it is essentially a phenomenon that comes under a
wider aspect of leadership”. Schumpeter (1947, p 150) distinguishes between adaptive and
creative responses. With adaptive response Schumpeter refers to adjustment and adaptation
according to traditional theory on changes, more people, quantity, expansion through existing
practice, while creative response is whenever the economy or an industry or some firms in an
industry do something outside of the range of existing practices leading to a new social and

economic situation.

Hérbert and Link (1982) argue that the Schumpeterian entrepreneur is a construct, much like
Weber’s charismatic leader, which is introduced to disrupt the self-perpetuating equilibrium.

This is in accordance with Schumpeter (1949) who underscores that the entrepreneur should




not be interpreted as being the equivalent of a single physical person as much as a function,
and that every social environment has its own ways of filling the entrepreneurial function. It

could for example be fulfilled through co-operation between actors (Schumpeter 1949).

Austrian entrepreneurship

von Mises postulates that knowledge is never complete or perfect - why markets constantly
are in a state of disequilibrium. Human action according to von Mises (1963) is founded on
subjective knowledge of the environment and human action is one of the forces that creates
change in the economic system. Therefore, knowledge about people, local conditions and
particular circumstances are equally important for economic success as scientific fact.
Entrepreneurs, according to von Mises, are the first to understand that there is a discrepancy

between what currently is done and what ought to be done.

The basic idea in Kirzner’s (1973, p 17) notion of entrepreneurship is that the market process
essentially is entrepreneurial. For Kirzner (1973, p 81) entrepreneurship is about to “perceive
new opportunities which others have not yet noticed” and an ability to see where new
products have become unexpectedly valuable to consumers. Moreover, Kirzner (1979, p 115)
see entrepreneurship as the grasping of opportunities that somehow have escaped notice, and
that the entrepreneur “fulfill the potential for economic development that a society already
possesses”. Kirzner criticises neoclassical theory as it does not state how equilibrium is
accomplished from an initial state of disequilibrium, and that it leaves no room for purposeful
human action. In Kirzner’s theory market participants learn about what other market
participants are likely to do and capture possibilities that already are available, and it is
through this discovery process that entrepreneurs move economic markets in the direction
towards equilibrium. The market is in Kirzner's (1973, p 9) view made up of interacting
decisions of consumers, entrepreneur-producers, and resource owners. His position is that
“systematic changes in the interconnected network of market decisions constitutes the market
process” (Kirzner 1973, p 10).

Development blocks, structural tensions and reverse salients

A particular kind of entrepreneurial problem is the structural tensions or bottlenecks that

develop after the initial innovation.3 The internal combustion car evolved in such a pattern. As

3 Structural tensions is a central concept in Dahmén’s approach, by which he refers to the fact that depressive
pressure is predominant as long as complementary factors are missing. (Dahmén 1989, p 111).

the technology advanced new entrepreneurial problems emerged, stretching from technical
matters like the invention of starting-lighting-ignition, to economic problems like mass
production and institutional issues like who should pay for road construction. These problems

represented structural tensions that were opportunities for entrepreneurs.

In Dahmén (1950) “a sequence of complementarities which by way of a series of structural
tensions, i.e., disequilibria, may result in a balanced situation” constitutes a development
block (Dahmén 1989, p 111). The unbalanced situation could be reflected in price and cost
signals in markets, which are noted by firms and may give rise to new techniques and new
products. Incomplete development blocks generate both difficulties and opportunities for

firms and entrepreneurs (Dahmén 1989, p 109).

But, in certain cases as the technological system expand and grow reverse salients may
develop.4 Reverse salients are components in the system that have fallen behind or are out of
phase with the others (Hughes 1987). Hughes underscores that when a reverse salient cannot
be corrected within an existing system, the problem becomes a radical one, the solution to
which may bring a new and competing system. The origin of the reverse salient is often the
accumulated actions of the decision makers in the technological system.5 This is due to the
fact that management in a technological system chooses technical components or
technological advances that support the structure, or organisational form of management.6 The
components of technological systems are consequently socially constructed artefacts invented
and developed by system builders and their associates (Hughes, 1987).

Entrepreneurial actions along the technological trajectory

We can now construct a simple taxonomy of entrepreneurial actions that develop along a
technological trajectory. The entrepreneurs perform activities that others haven’t observed or

are unable to carry out.

These actions are of three classes: a) innovative in the Schumpeterian sense that create
disequilibrium, b) the resolution of structural tensions or reverse salients, and c) the

restoration of equilibrium by capturing possibilities that already available.

4 Asalient is a protrusion in a geometric figure.
5 Technological or scientific impossibilities at a certain development level may of course also occur.

6 On this point see also Christensen (1997) chapter 2.




In a simplified model we can envisage that the different types of entrepreneurs dominate
sequential phases along the evolution of a technological trajectory. The Schumpeterian
entrepreneur disturbs an equilibrium by introducing innovations creating “structural tensions”
that sometimes result in reverse salients that attracts the interest of Hughesian entrepreneurs.
As the technology develops and the industry matures Kirznerian entrepreneurs handle the
imbalances created by the Schumpeterian and Hughesian entrepreneurs. Eventually an

equilibrium is reached which in its turn will be overthrown by a new innovation.

Entrepreneurship along the mobile telecommunication trajectory?

This case records the pre-mass market phase of mobile telecommunications. This phase
roughly started in 1967 when Swedish Telecom started to investigate the building of a
national mobile telephone network and ended when hand portable mobile telephones were
introduced in 1987. The case will focus on the activities of the operators and to some extent
on the reactions of telecommunication suppliers, standardisation organisations and politicians

to the propositions of the mobile telecommunication operators.

In the late 1960s the mobile telephone operations in Sweden consisted of less than 1000
subscribers that were connected either to local automatic Swedish Telecom operated switches

or local manual private switches.

The Land Mobile Radio Survey 1967

In August 1967, Carl-Gosta Asdal, chief engineer at Swedish Telecom Radio, submitted a
report regarding the future of mobile telecommunications in Sweden. The report proposed that
Swedish Telecom should supply a nation-wide mobile telephone network and paging
networks. Although the report was optimistic concerning the future prospects for mobile

telephony, the service was thought to be limited in terms of size and lacking in profitability.

The investigation suggested that Swedish Telecom should develop a fully automated national
mobile telephone system, and that MTB, the second Swedish automatic mobile system,
should be expanded on a regional level, pending the advent of a national system. Moreover,

Swedish Telecom should initiate and conduct the development and the design of the system,

7 This chapter draws on Mélleryd (1997) and Mélleryd (1999).

since the manufacturing of mobile telephone switches and other products was not expected to
reach such volumes that the industry would be willing to invest sufficient capital .8

The conclusive reason behind Asdal’s proposition to establish a national system was the
positive experience from the first two mobile telephone systems, that had demonstrated an
interest in the services from trade and industry. The report regarded it as indisputable that the
mobile telephone service should be provided by Swedish Telecom, since the service should be
integrated with the public telephone network. It was also part of Swedish Telecom’s
responsibility, as determined by the Swedish parliament, to offer telecommunication services

for the entire country at affordable prices.

Asdal considered Swedish Telecom to be best suited to possess the mobile telephones which
could then be leased out to subscribers. The mobile telephones were expected to be of

standard types, obtainable from any telephone supplier after modifications.

Despite the fact that most of the mobile telephone systems in the world at that time were
manual, Asdal forecasted that the future was headed towards fully automated systems. But
none of the existing, fully automated mobile telephone systems in the world, like the
Improved Mobile Telephone System (IMTS) in the US, were suitable for expansion

nationally. Neither was it regarded as realistic to prepare expansion of a manual system.

One result of Asdal’s investigation was that Swedish Telecom’s radio laboratory began
development work, under the supervision of Ragnar Berglund and Osten Makitalo. They
conducted a feasibility study in 1967, which showed that a substantial amount of
technological progress was needed in order to develop a system according to Asdal’s
principles. Mékitalo suggested it was preferable to await the technological development of
computing capacity in electronics since computers were needed to operate a sophisticated
mobile telephone system with advanced features such as roaming and handover. This
standpoint was confirmed by Asdal, who actively supported the development work at the
radio laboratory.® Asdal concluded that it would be better for Swedish Telecom to work with

the other Nordic telecommunication administrations in order to develop a common standard.

8 Swedish Telecom, Land mobile radio, report published by a work group for mobile telephony, August 1967.

9 Interview Carl-Gésta Asdal, former manager Swedish Telecom Radio 16 April 1991, and interview Osten
Maékitalo Telia Research, 24 February, 1993.




Development of a Nordic system

The other Nordic administrations were also active in the field of mobile telephony and
discussed the possible introduction of fully automated mobile systems. It was therefore not
difficult for Asdal to launch the idea of a joint Nordic mobile telephone system at the Nordic
telecommunications conference in 1969. Asdal saw the advantages of a Scandinavian system,
a market with 23 million inhabitants that was big enough for the industry to consider it

profitable to develop systems and mobile telephones.

The Nordic administrations decided at the 1969 conference to reach a common system
solution, and a working group was set up and named the Nordic Mobile Telephone Group, the
NMT-Group.20 The Group would meet up to seven times a year. Meetings could last up to
five days and more than 100 meetings in all were held.1! Its assignment was to develop a
fully automated common Nordic mobile telephone system. The development began at the
beginning of 1970, and the group was working on principles for signalling between mobile
telephone switches, radio base stations and mobile telephones. However, the NMT-Group’s
first assignment was to develop a manual system, ready to be used immediately, and to work

out a frequency plan.12

Development and opening of a manual system

The reason why the NMT-Group had to work on a manual system was that it was anticipated
that it would take quite a long time to develop an automated system, while it was considered

important to offer a national mobile telephone service immediately.

In 1971, the Nordic telecommunication conference approved the plans of a manual system,
and decided on new rules which allowed the cross-border use of mobile telephones in

Scandinavia. Manual MTD-networks were also established in Denmark and Norway.

The Mobile Telephone System D (MTD) was introduced in December 1971. Subscribers were
assisted by operators from cord operated switchboards at six service centres. Each operator
filled in a form regarding the subscriber’s number and length of the call.13 The deployment of

10 Memorandum Swedish Telecom, Introduction of a national automatic mobile telephone network MTC, July
1975.

11 NMT Group, Hans Myhre, documentation 1993.
12 n the frequency band 453-455 MHz and 463-465 MHz.

13 Hakan Bokstam, “Televerket landsomfattande mobiltelefonsystem*, Tele 1/1972.

MTD began in the Mé&lardalen region close to Stockholm and expanded gradually throughout
the country. The system’s radio parts were interconnected with the public telephone network
at the service centres. The system had 80 channels, and when fully extended, 110 radio base
stations. The system lay in the 460 MHz band. Aerials to radio base stations were located on
TV and radio masts, which gave an effective range. MTD did not provide roaming or
handover. No particular mobile telephone switches were required since it was a manual

system.

To place a call to a MTD telephone, the operator had to know roughly where the subscriber
was located in order to direct the call over the nearest radio base station. It was an open
system at first; the subscribers were called by their numbers, and everyone had to listen to the
calling channel. This meant that other subscribers could also listen to calls in progress. When
selective calls were introduced in 1974, no one had to wait for the calling channel; a signal
was given instead. An optical signal meant that a lamp was turned on at the receiver.4 As far
as calls from the mobile telephone were concerned, the operator responded to tone signalling

by activating the calling channel.

The influx of subscribers was around 2300 annually, 200 000 calls were exchanged every
month and the operating revenue was about SKr 20 million.1 Profitability was satisfactory
when the number of subscribers reached 10,000 but the costs increased immensely when the
number came up to around 20,000 since at that level more than 400 telephone operators were

needed, accounting for about 60-70 per cent of the network’s total cost.

As mentioned earlier, the Land Mobile Radio Survey Commission of 1967 proposed that
Swedish Telecom should own the mobile telephones and lease them to the subscribers. This
was the established model to organise telecommunication services, and was also used for the
first two mobile telephone systems, the telephones being considered an integrated part of the
system. The NMT-Group also suggested this model for the new manual system in January
1970. However, it required a considerable investment on the part of Swedish Telecom over
and above the SKr 20 million per year which was also needed to be invested in network
expansion. The necessary investment for the procurement of mobile telephones was estimated
at SKr 40 million. Swedish Telecom considered it unfeasible to obtain sufficient capital to

purchase mobile telephones through the state budget and time was also limited. Instead

14 Hakan Bokstam, “Televerket landsomfattande mobiltelefonsystem*, Tele 1/ 1972.

15 Carl-Gosta Asdal, “Televerket radioverksamhet, Landmobil radio”, Tele 2-3 1977.
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Swedish Telecom began discussing the possibility of breaking with the established convention
- that telecommunication operators should control all parts of the telephone system - and
liberalising the market. Suppliers could then market the phones directly to end-users, thereby
also promoting the mobile telephone service. This move was also inspired by experiences
from Denmark and Norway, where the mobile telephone national operators had opened the

market for mobile telephones.16

In 1971, Swedish Telecom took the big step towards a liberalised telephone market in which
mobile telephone suppliers could market their products directly to end-users. Subscribers had
to purchase or lease the telephones from a retailer or distributor selling mobile telephones.1?
This step changed the definition of the mobile telephone system as it created a separate
market for mobile telephones, handing over the responsibility for the mobile telephone to the
users, and thereby facilitating the emergence of independent distributors. However, the
mobile telephones had to be Swedish Telecom-approved before they could be used.

The range of products increased and among the suppliers of mobile telephones to MTD were
AP, Handic, Mitsubishi (Gadelius), Salora, Storno, Sonab and Svenska Radioaktiebolaget
(SRA). Competition between suppliers intensified and the marketing of the mobile telephone
service stimulated, since mobile telephone suppliers - through sales - also contributed to the

promotion of the mobile telephone service.18

The entire 80 radio frequencies in the MTD system needed to be utilised for a mobile
telephone to function throughout the length and breadth of Sweden . However, to start with
the mobile telephones were only able to connect up to about 20 frequencies. In 1974, SRA
launched a mobile telephone weighing only 3 kilos, equipped with frequency synthesis, which
meant that it could use all frequencies in the network.1® Sonab introduced a mobile telephone
with a radio base station ranging 40 kilometres, with which a portable telephone could be

used.

The liberalisation of the mobile telephone market meant that Swedish Telecom was denied the

possibility of assigning to Teli, Swedish Telecom’s mechanical shop, the development and

16 Magnus Karlsson, The Liberalization of Telecommunications in Sweden, Linképing: Linkdping University,
1998, p 223. Based on Telestyrelsen, 28 April, 1970 SM 94, 2 May, 1979 83 SM 7 p 4.

17 Hakan Bokstam, “Televerket landsomfattande mobiltelefonsystem*, Tele 1/1972.
18 Carl-Gosta Asdal, “Televerket radioverksamhet, Landmobil radio®, Tele 2-3 1977.

19 SRA CN-505.
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manufacture of proprietary mobile telephones. Swedish Telecom considered that Teli lacked
the appropriate competence and preferred to have external suppliers. The operator thought it

sufficient with type approvals to have control over which mobile telephones were used.20

NMT development from 1972

From mid 1972, a number of working groups were established to address different aspects
regarding the development of the Nordic system. In 1972, the NMT-Group commissioned the
Danish company Storno2!, the dominating radio company in Scandinavia at that time, to
perform a signalling study and to carry out research on three different signalling methods. The

study formed the basis for decisions and resulted in the group deciding on binary signalling.

Ake Lundqvist, SRA, in 1971 had expressed to Osten Mékitalo that it was necessary to select
tone signalling (computer or digital signalling) instead of the five tone signalling, according to
a CCIR standard, proposed by Storno. The principal reason for Lundqvist taking that position
was that five-tone signalling was primarily aimed at mobile radio and that it restricted the
number of subscribers to 100,000.22

In 1973, the Nordic telecommunications conference approved of the NMT-Group developing
a fully automated system. According to the Group, a common system was the only way ahead

to reach compatibility between mobile systems in the Nordic countries.23

A group of 10-15 people at the Swedish Telecom radio laboratory in Stockholm as well as
two or three persons in Norway were in charge of the production of NMT. The NMT-Group
wanted to find a cost effective and flexible system, which was not too demanding of computer
assistance. The mobile telephones required program memory of only a couple of kilobytes.24
The system’s detailed description was nearly completed in 1975, and revised 1977-78.25 A
necessary requirement was that the system should be able to handle 180 channels. Many of

the suppliers were reluctant and doubtful whether this was possible.26

20 Interview Carl-Gosta Asdal, former Swedish Telecom Radio, 16 April 1991.

21 Motorola acquired Storno in 1985.

22 Interview Ake Lundqvist, Ericsson, 22 February 1994.

23 NMT-Group, memorandum to the Nordic Telecommunication conference 1973.

24 Interview Osten Makitalo, Telia Research, 23 February 1993.

25 NMT-Group, Nordic Mobile Telephone System Description, NMT Doc. 1 1977, Revised February 1978.

26 Interview Ake Lundgqvist, Ericsson, 22 February 1994.
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The NMT-Group introduced a proposition, in time for the Nordic telecommunications
conference in 1975, for a fully automated mobile telephone system. The system was so
designed that subscribers would be treated in a similar way as in the public telephone
network. The system’s requirements were:

1) automatic switching and charging - to and from the mobile telephone,

2) itshould be possible to call any permanent telephone subscriber or other mobile

telephones,

3) calls should work at home radio base stations as well as at other radio base

stations,
4) the subscriber capacity should be adequate in order to handle future growth,

5) the system should automatically give access to roaming and automatic switch
between base stations (handover).

Osten Mikitalo was involved in the NMT-Group from 1975. He had worked on the Mobile
Telephone System C until the mid 1970s which, in practice, was the Swedish contribution to
the Nordic standard. Méakitalo applied his own Moore's Law, established by Gordon Moore,
one of the two founders of Intel Corporation who postulated in 1968 “in about every 18
months, performance is doubled, and prices halved for microprocessors.“27 Despite the
bearish forecasts of subscriber growth Mékitalo wanted to enlarge the capacity and improve
the frequency efficiency by using a small cell technique. Mékitalo had discovered that the
subscribers only moved a couple of kilometres at normal speed during a mobile call lasting
approximately two minutes. It was not necessary for a mobile system to have a range of some
ten or twenty kilometres in the areas of big cities - a few kilometres were enough. By having
tightly packed small radio base stations, a frequency could be repeated more often which was
a considerable improvement in economising on frequencies. Still, it was necessary to have
access to processing capacity to look after how the frequencies were used. True, small cell
techniques did bring the need for additional radio base stations, but the higher capacity would

compensate the extra investment.28

27 Interview Osten Makitalo, Telia Research, 23 February 1993. Intel Technology Briefing, web-
master@www.intel.com.

28 Osten Makitalo, Frekvensekonomi i mobilradiosystem, Tele 4/1975.
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It was necessary to conduct a pilot test, since the NMT-Group counted on the need for a
sophisticated technique to handle the interface between the mobile telephone and the radio
base station. The developers considered that one of the administrations should handle the test
system, in preference to the industry, so as to utilise the knowledge that the NMT-Group had
built-up and so as to maintain control over the standard.2® The NMT-Group considered the
Swedish administration, with Swedish Telecom’s radio laboratory, best suited for the test. The
pilot system, with comprehensive tests of all switches, radio base stations and mobile
telephones ran for two and a half years and was completed in early 1978. Swedish Telecom
used ten converted MTD- telephones with software developed by Swedish Telecom. The cost
was SKr 1.2 million, which was shared between the administrations according the number of
fixed telephones in the respective countries.30 The cost was split in the following way:
Sweden 52 per cent, Denmark 20 per cent, Norway 14 per cent and Finland 14 per cent.3!

Who should own the mobile telephones?

The NMT-Group suggested that the subscribers should purchase or lease the mobile
telephones from radio suppliers, after the telephones had been accepted according to type.
This proposition was supported by the Nordic Telecommunications conference.32 No
administrations were then forced to invest in either mobile telephones, distribution or service
networks. The end-users could freely choose equipment and could then receive better service
when travelling to another Nordic country.33 Swedish Telecom required a type approval from
either the radio laboratory, or the Nordic administrations, so that the mobile telephones could
be used in the Swedish network. This solution was not maintained as the free market model
for mobile telephones created for the MTD-network became the model.

Launch of Nordic Mobile Telephone - NMT

In October 1981, NMT 450 was inaugurated in Sweden. Sales were fairly modest at first; the
range of mobile telephones was limited since the type approval was delayed, and few

manufacturers had the capacity to deliver. But a year after the start, the number of subscribers

29 NMT-Group, memorandum to the Nordic Telecommunication conference 1975

30 According to the budget 1800 working days SKr 400-500, and purchase of material SKr 310,000.
31 NMT-Group, memorandum to the Nordic Telecommunication conference 1975.

32 Ipid.

33 Swedish Telecom, Memorandum July 1975, Introduction of a national automatic mobile telephony, MTC.
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had increased to more than 35,000 in Scandinavia, and traffic growth exceeded projections.
As from October 1982, roaming began to work between Denmark, Norway and Sweden.
However, capacity problems soon emerged in the network. In 1984 it was difficult at peak
hours to get through on the network in Stockholm, so in order to increase the capacity, the
network was modified into a partial small cell system in 1985, with a large number of radio
base stations with a short range. This resulted in a capacity ceiling of 250,000 subscribers for
NMT 450. According to the original plans, NMT 450 would cover the need until a European
system was introduced. But the large number of subscribers created capacity problems,
despite the reconstruction into a small cell structure. The NMT-Group did not believe that the
180 radio channels in NMT could handle the growing traffic in larger cities, despite the small

cell technique, which was why a decision was made to extend NMT to the 900 MHz band.34

The specifications for the new standard, NMT 900, were completed in 1985. They drew on
NMT 450, but the system was in a higher frequency band and had more channels, and
featured a few new components such as noise limiter and compander. The system was a small
cell system, which gave higher capacity, suitable for handportable or pocket telephones,
which had not been permitted in the NMT 450 system, due to their low transmitter output
power. At first, the plan was to expand NMT 900 only in the urban regions connecting

European highways, since it was too expensive for the network to cover the whole nation.

During 1984/85 it was discussed whether it would be possible for Swedish Telecom to
purchase a fully developed system, such as the American AMPS, or the British TACS, which
would give end-users access to a considerably larger mobile telephone market. Advocates of
this principle could be found within industry, but Swedish Telecom decided to concentrate on
NMT. Ake Lundgvist at Ericsson Radio tried, without success, to convince Swedish Telecom
to select a standard that was already developed. But Carl-Gésta Asdal, responsible at Swedish
Telecom Radio, responded that in such case they should purchase equipment from an
American company.35 Lars Ramgvist, Ericsson Radio’s managing director, also tried to
convince the Director General at Swedish Telecom, Tony Hagstrém, to select an AMPS
system, but Swedish Telecom rejected that proposition. Ericsson wanted to benefit from the
work that had already been carried out regarding the development of a system towards the

American and British standards.

34 NMT-Group, memorandum 12 January 1983.

35 Interview Ake Lundgvist, Ericsson, 22 February 1994.
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In August 1986 the NMT 900 was opened for traffic in Sweden. System growth was sluggish
at first due to that the new system did not offer subscribers anything extra in comparison with
NMT 450. Not until the launching of handportable telephones, and the network expansion
outside urban regions, did the market grow. The increasing number of subscribers also

motivated an expansion of the network in the whole of Sweden.

Co-operation between the industry and the NMT-Group

During the development of NMT, the industry was continuously sharing the specifications
and proposing changes. This gave the NMT-Group an opportunity to find technically and
economically realistic solutions while the suppliers could effect improvements to radio base
stations, switches and mobile telephones. When the NMT-Group held its first information
meeting at the end of 1971, some 40 companies expressed their interest in developing
equipment to the Nordic standard. In this period, the NMT-Group met representatives from a
large number of Swedish as well as international companies, such as Tekade, ITT, Martin
Marietta, Motorola, AP Radiotelefon, Sonab, SRA, Storno, and Ericsson. Several Japanese
companies, such as Mitsubishi and NEC, also showed interest, and according to Makitalo,
were prepared to factor in the new technical development.36

In 1977, the NMT-Group invited tenders from a number of companies. In competition with
many others, like Fujitsu, Hitachi, Motorola and especially NEC, LM Ericsson obtained the
order with its AXE switches, adjusted for mobile telephony. In September 1978, the telephone
administrations in Denmark, Norway and Sweden ordered mobile telephone switches from

Ericsson.

At first, Ericsson’s intention was to offer the AKE-13 exchange, which had been developed
during the 1960s, and which had a computer controlled cross bar switch system. But Swedish
Telecom did not consider the system to be fully sophisticated which was why it prescribed
Ericsson to supply the AXE switch instead. The digital AXE switch was developed at
Ellemtel Utvecklings AB, which was Ericsson’s and Swedish Telecom’s joint development
unit.3” Mobile telephony was not regarded by Ericsson as being a particularly interesting

application, particularly as AXE was originally not meant for mobile telephony.38

36 Interview Osten Makitalo, Telia Research, 23 February 1993.

37 See J. Meurling and R. Jeans, A Switch in Time, USA: Telephony, 1985, and B-A Vedin, Teknisk Revolt,
Stockholm: Atlantis, 1992.

38 B-A Vedin, Teknisk Revolt, Stockholm: Atlantis, 1992.
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Expansion of NMT internationally

According to Bo Magnusson, it was obvious from the beginning that NMT had to expand
beyond the Nordic markets, so that industrial enterprises would become interested in further
development of mobile systems and telephones. Swedish Telecom therefore presented the
advantages of NMT in various contexts, to convince foreign operators to invest in NMT.39

NMT 450 was one of the alternatives when the Department of Trade and Industry and the two
network operators in the United Kingdom were going through the process of deciding which
available standard to chose. Other alternatives were a Japanese standard from Nippon
Telephone & Telegraph (NTT), the German system C450, a system developed by Alcatel and
Philips called MATS-E and the US standard AMPS.

The Japanese system was considered to be technically acceptable but was only supplied by
one company (NTT) and therefore not an alternative. The same was the case for the German
C450 system, which was considered as elegant but very expensive and only available from
Siemens. The MATS-E system developed by Alcatel and Philips was technically attractive
but unproven. NMT 450 was considered as not providing sufficient capacity for the centre of
London and suffered from a relatively slow signalling speed which was why it was not a
competitive alternative. The AMPS standard was tested and met the general requirements. It
was available from several suppliers and operated at a frequency band only 70 MHz below the
900 MHz band, which was why it was considered to be the best alternative to be used in the
UK. The two appointed operators and the Department of Trade and Industry in 1983 decided
to modify the American standard Advanced Mobile Phone System (AMPS) and name it Total

Access Communication System (TACS).40

A difference between NMT and TACS is that NMT has an open interface between base
stations and mobile telephone switches which enables supplier independence. Although not
chosen by the UK authorities, the NMT standard succeeded in getting established in a number
of other countries. As NMT was not patented it was open to any supplier interested in
building systems or in mobile telephones. This contributed to the continuous growth in the

installed base of subscribers, pressing down prices on system and telephones.4!

39 Interview Bo Magnusson, Swedish Telecom International/Telia, 20 September, 1991.

40 Garry. A. Garrard, Cellular Communications: Worldwide Market Development, Norwood, MA: Artech House
1998, p 98.

41 Interview Jan Sverup, Ericsson Radio, 7 May 1991.
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Competitors in the network operators’ market

A number of companies operated mobile telephone networks in Sweden until 1981, when
Swedish Telecom got its first major competitor in Comvik. The majority of these companies
were local or regional operators, but some covered relatively large parts of the country.
According to Swedish Telecom, the common problem with the private operators was their
financial weakness, which Swedish Telecom had to solve by keeping the companies alive, in

order to avoid the subscribers from being affected.42

In 1971, a total of 13 operators offered mobile services and together they had 45 private base
stations. The three largest operators were Telelarm AB, AB Svenska Sambandscentralen, and
Nordiska Radiocentralen. The mobile terminals were leased or privately owned and each
customer needed a permit from Swedish Telecom to operate a radio transmitter.43 In 1970,
Telelarm received permission to operate in the 400 MHz band, at which time it had 151
subscribers, which had grown two years later to 800. The subscribers were offered specific
secretarial services.44 In 1972, Nordiska Biltelefonvaxeln AB (NOBAB) and Telelarm

Mobiltelefon AB were the two major private operators.

Swedish Telecom presented a new and restrictive policy in November 1979 with the aim of:
a) protecting the public network from interference, b) limiting the number of private networks
in order to provide a rational solution for less profitable areas, ¢) maintaining frequency
economy and d) creating a more pleasant environment by limiting the number of antennas and
radio installations. Swedish Telecom's standpoint was that mobile telephone networks with
manual connection to the public network could be established in areas where Swedish
Telecom's network was yet not extended. Automatic mobile telephone traffic was not

permitted according to the directive.4>

42 Swedish Telecom, Comment General Director, 14 October 1981.

43 Magnus Karlsson, The Liberalization of Telecommunications in Sweden, Linkdping: Linképings University,
1998, p 228, based on Swedish Telecom, 10 November, 1981 p.4, Telestyrelsen, 9 December, 1970 §6 SM 101.

44 Magnus Karlsson, The Liberalization of Telecommunications in Sweden, Linképing: Linképings University,
1998. p 228, based on Communication from Telelarm to Swedish Telecom, 7 January, 1970, 10 November,
1972.

45 Magnus Karlsson, The Liberalization of Telecommunications in Sweden, Linkdping: Linképings University,
1998, p 229, based on Swedish Telecom directive, 28 February, 1974, 6 April, 1976, 20 November, 1979, 5
September, 1980.
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Svensk Kommunikationskonsult AB, the general agent for Salora mobile telephones, acquired
Telelarm in 1979, and changed the company’s name to Foretagstelefon AB. This firm
purchased Nordiska Biltelefonvéxeln AB in 1980 giving the private operator access to an
additional number of frequencies and bringing the installed base to 1,900 subscribers. By

then, Foretagstelefon was the only private mobile telephone operator in Sweden.46

In October 1980 Foretagstelefon applied for a licence to operate a fully automated mobile
telephone system with mobile telephone switches supplied by Rydax Inc and with

interconnection to the public network.4”

Swedish Telecom rejected the application. Foretagstelefon’s managing director Bo
Hammarstedt appealed against the decision to the Director General of Swedish Telecom. A
series of exchanges took place between the two parties. Swedish Telecom consistently
refused to give permission for an automatic exchange. The private company emphasised the
necessity of taking advantage of more advanced technology and to improve the efficiency of
the operation. Swedish Telecom argued that mobile telephone equipment fell under the
regulation of voice communication over the public network, which according to the
telecommunication policy set by the Swedish Parliament and Swedish Telecom’s Directive
should be included in the monopoly area. Furthermore, Swedish Telecom underscored a
number of factors such as government policy, frequency economy, the planned deployment of
NMT, national goodwill and the insecurity it could provoke the Swedish industry. However,
the Director General of Swedish Telecom announced that he was willing to allow
Foretagstelefon to connect its system to the public telephone network, providing that the

mobile network was operated manually.48

In March 1981, Foretagstelefon applied for a type approval to operate their radio switches
manually, which was approved by Swedish Telecom at the end of May. The two parties
decided to co-operate and Swedish Telecom should assist Foretagstelefon to improve its
manual system. The switches should be modified and approved for manual connection,

frequencies in the 450 MHz band should be allocated, a method for transferring certain

46 Communication from Féretagstelefon to Swedish Telecom, 1 September, 1980, Interview Lars-Erik Almberg,
Frequency Management Swedish Telecom Radio, 7 September 1990, Lars-Erik Almberg Swedish Telecom
Radio, memorandum, Development phases of network operators up until Comvik AB, 10 November 1981.

47 Communication from Féretagstelefon to Swedish Telecom, 13 October, 1980.

48 Communication from Swedish Telecom to Féretagstelefon, 21 November, 1980, Directive 5 September, 1980,
Communication from Foretagstelefon to Swedish Telecom, 11 November, 1980, 12 December, 1980.
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customer categories from the MTD system should be discussed and Foretagstelefon should be
able to establish an integrated secretary service within the NMT system.49

Kinnevik becomes a mobile telephone network operator

In September 1981, Industriférvaltnings AB Kinnevik acquired Foretagstelefon and
reorganised it into Comvik. The company then had a network with frequencies spread over
different frequency bands and had the ambition to consolidate a network in the 460 MHz
band.5 Soon afterwards the company introduced its mobile telephone system, which
consisted of six Rydax mobile telephone switches from E.F. Johnson in the US.

The main owner of Kinnevik, Jan Stenbeck, was engaged in mobile telephony projects in the
US through his American company Millicom Inc., which he founded in March 1979 together
with Shelby Bryan. They had a vision that mobile communication should become a major
market. Millicom’s business concept was to take advantage of the deregulation within
telecommunications by applying for licences, as well as to operate mobile telephone networks
together with local partners and investors internationally.5! But the allocation of operators’
licences in the US was turning out to be a lengthy process, which made Stenbeck move his
attention to Swedish mobile telephony.52

In the late 1970s, mobile telephony was tested at three locations in the US. Millicom
succeeded to get one of the three development authorisations to establish a test system in
Raleigh-Durham in North Carolina. Millicom’s objective was to evaluate the market for new
handportable telephones which could then be a radical innovation since all phones at the that

time were quite large and could only be mounted in vehicles.53

The plan was that Millicom together with E.F Johnson and Racal and other partners should

develop a handportable mobile telephone in the US. However, the project did not result in

49 Communication from Féretagstelefon to Swedish Telecom, 24 March, 1981, Communication from Swedish
Telecom to Foretagstelefon, 26 May, 1981, Swedish Telecom report, 3 June, 1981, Magnus Karlsson, The
Liberalization of Telecommunications in Sweden, Linkopings University, 1998, p 232.

50 |ndustriférvaltnings AB Kinnevik Annual Report 1989.
51 Millicom Annual Report 1985.

52, Meurling and R. Jeans, The Mobile Phone Book, London: Communications Week International, 1994. M.
von Platen, Boken om Stenbeck. Stockholm: Dagens Industri Forlag, 1993.

53 Garry. A. Garrard, Cellular Communications: Worldwide Market Development, Norwood, MA: Artech House
1998.
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development of any new products and was dismantled after a year.54 Nevertheless, an
outcome of the project was that Millicom succeeded in concluding a deal with Racal, helping
them to submit a successful bid for a UK mobile telephone network licence and establish the
network operator Racal-\VVodafone.55

In December 1982, the Department of Trade and Industry (DT]I) in the UK allocated one
licence to Cellnet, formed by British Telecom (BT) and the private company Securior, and the
second licence to Racal-Vodafone.

In 1986, Racal bought out Millicom and Hambros from Racal-Millicom Ltd in a deal that
valued the company at £ 80 million. It gave Millicom shares in Racal Telecom and US$ 30
million in cash as a transfer of its 10 per cent pre-tax profit royalty for profits for the
subsequent 15 years.5¢ Millicom gradually sold its holdings to finance investments in mobile
telephone networks in developing countries.5” This meant that Kinnevik, which partly owned
Millicom, had an extensive international mobile network operation as well as a mobile

telephone business in Sweden.

Comvik launches and expands its network

Comvik continued the plans Foretagstelefon had outlined for the modernisation of its
network. In September 1981, Swedish Telecom discovered that Comvik violated the permit
by using an automatic exchange which was why Swedish Telecom reacted strongly.
According to Swedish Telecom, there was an apparent risk of serious interference to the
public telephone network, since it was unclear how the signalling was worked out.5 Swedish

Telecom threatened to disconnect Comvik’s system from the public telephone network.5®

54 Millicom Annual Report 1985 and 1986.

55 Garry. A. Garrard, Cellular Communications: Worldwide Market Development. Norwood, MA: Artech House
1998, p 32.

56 Millicom Annual Report 1985 and 1986.

57 Garry. A. Garrard, Cellular Communications: Worldwide Market Development, Norwood, MA: Artech House
1998. Interview Hakan Ledin, Millicom International, 12 March, 1991.

58 Interview Carl-Gosta Asdal, Swedish Telecom Radio, 16 April 1991.

59 Communication from Swedish Telecom's Radio Control station to Swedish Telecom's Radio Division 25
September 1981.
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Comvik appealed against the disconnection to the Director General of Swedish Telecom, and
claimed that the company’s 15-year-old mobile telephone business was threatened.®0 But the
Director General found no reasons to alter Swedish Telecom’s decision, since mobile
telephony was protected by monopoly, which concerned “equipment for duplex voice

communication over the public telephone net”.61

Swedish Telecom argued that an exemption from the monopoly would set a precedent,
resulting in more companies wishing to operate private mobile networks. Thereby there was a
clear risk of not being able to expand the new NMT system in remote regions of the country.
Swedish Telecom claimed that Comvik’s aim was primarily to cover areas with a potential for
high volume traffic, leaving less profitable areas to the government owned operator.62 At this

time, Comvik attracted about 30 per cent of the new mobile telephone subscribers.

The significance of this case and the reluctance to open the market for competition is
underscored by a communication from LM Ericsson to the Government. Bjorn Svedberg,
Chief Executive Officer, LM Ericsson supported Swedish Telecom’s restrictive policy and
argued that Swedish Telecom should be able to establish a national network without
competition from a private network operator. It could challenge NMT’s expansion since it
was anticipated that the private operator primarily would expand in profitable urban areas.
Svedberg emphasised that a rapid deployment of NMT throughout Sweden was a prerequisite
for NMT’s as well as Ericsson’s success on international mobile telephone markets, thereby

securing employment in Sweden.63

Comvik appealed to the Swedish Government and asked for a licence to connect its automatic
system to the public telephone network, arguing that it was specialised in customer related
services. Comvik also claimed that a rejection of their request would make customers suffer
economically, left holding worthless mobile telephones that had cost almost SKr 10,000 each.

The company would have to terminate its business and employees would lose their jobs.64

60 Communication from Comvik to Swedish Telecom 30 September 1981.
61 Communication from Swedish Telecom to Comvik 21 November 1981.

62 Communication from Swedish Telecom to Comvik 10 October 1981, Communication from Swedish Telecom
to the Government 14 October 1981.

63 Magnus Karlsson, The Liberalization of Telecommunications in Sweden, Linképing: Linkdping University,
1998, p 235. Based on Communication from LM Ericsson to the Government, 3 November, 1981,
communication from Statsanstalldas férbund et. al to the Government, 12 November, 1981.

64 Communication from Comvik to the Government, 6 October 1981.
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Comvik emphasised that it was not going to change its business since the company and its
predecessors had been operating a licence for 15 years. So, according to Comvik, the case
could not be considered as setting a precedent. Besides, Swedish Telecom would have no
problem in competing with Comvik, since the NMT system was technically considerably

more sophisticated.55

In December 1981, the Government decided to grant Comvik the licence. However, it was
referred to as an exemption. The Government did not question whether mobile telephony was
protected by Swedish Telecom’s monopoly, since it had to do with voice communication over
the public network, but argued that specific circumstances applied and that it was one way to
increase the competition in the market. The decision was not about allocating frequencies,

which meant that Comvik had to settle for the 26 frequencies it already had at its disposal.

After the first expansion of the network for SKr 24 million Comvik’s network covered the
mid and south of Sweden, but the network was not cellular from the start. Comvik leased and
sold telephones under their own logotype, E.F Johnson supplied the first one. From 1983
Comvik also offered a model from Technophone. Comvik commissioned Nils Martensson’s

newly founded company Technophone, with two employees at the time, to develop it.

In 1982, Comvik’s market organisation with sales staff expanded. During 1982, the company
invested SKr 53 million in the network. In early 1983, the network was almost nation-wide
with 140 radio base stations, rented telephone lines, six automatic switches and six staffed
centrals.

In 1984, when Comvik asked for another twelve frequencies, the Director General of Swedish
Telecom denied this, and Comvik appealed to the Government. Swedish Telecom responded
on the appeal in September 1984.66 In April 1985, Chief Executive Officer Daniel
Johannesson, Industriférvaltnings AB Kinnevik, Comvik’s owner, sent an official letter to the
Government promising to create 50 to 100 new openings at their plant in Fagersta if they were
allocated another 12 frequencies.t” In June 1985, the Government decided to allocate another

eight frequencies to Comvik; it then had 34 frequencies at its disposal.®8

65 Communication from Comvik to the Government, 6 October, 1981, 26 October 1981.

66 Communication from Comvik to Swedish Telecom, 22 March, 1984, Communication from Swedish Telecom
to Comvik, 22 May, 1984, Communication from Swedish Telecom to the Government 25 September, 1984.

67 Communication from Industriférvaltnings AB Kinnevik to the Government, 16 April, 1985.

68 Government Decision, 27 June, 1985, 11 1153/84.
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Comvik in 1985 dropped the plans to construct a complete new system. According to the
management, the company would have built a TACS system if it had been allocated sufficient
with frequencies.®® In April 1986, Comvik requested the Government to annul the existing
limit regarding frequencies, as well as to clarify that there were no main obstacles in

allocating Comvik 120 frequencies in the 900 MHz band.™

The original system was improved, and during 1986, roaming was introduced between
switches. In Stockholm the system was reconstructed into a small cell system, which meant
that the call capacity was tripled. The coverage was improved, particularly in northern
Sweden. In June 1987, the Government decided that the exemption regulation was to
continue, but that Swedish Telecom should allocate another 16 frequencies to Comvik, giving

the firm 50 frequencies at its disposal.™

Ericsson adopts mobile telephony72

Ericsson in the 1970s had a rather guarded approach towards the concept of a public mobile
telephone system, as such, since the company’s aims were more in line with mobile radio
systems used by emergency services for example and in the transport sector.”3 But orders
from the Nordic telecommunication administrations, as well as from Saudi Arabia,
demonstrated mobile telephony’s market potential. Accordingly, Ericsson secured a place in
the domestic market and obtained access to a mobile telephone network to exhibit to potential

customers.

Since Ericsson had established relationships with telecommunication administrations around
the world, and the AXE switch turned out to be a success, the company could gain a
competitive advantage.” Ericsson was soon the dominating enterprise in mobile telephony, a
position it succeeded in retaining even when the world market expanded. Ericsson was aware
from the outset that the AXE switches could more than cope with the modest subscriber

69 Interview Thomas Julin, Comvik GSM AB, 11 April 1991.
70 Communication from Comvik to the Government, 18 April 1986.
71 Government Decision, 12 June, 1987, 11 678/86.

72 In addition to Ericsson a large number of Swedish and Nordic firms benefited from the early standardisation
of NMT and the creation of a Nordic manual mobile telephone network in the 1970s. Nokia is of course the
outstanding example. For more details on the Swedish firms see Molleryd (1999).

73 Interview Bengt Dahlman, Ericsson (Magnetic) 3 September 1991.

74 Interview Jan Sverup, Ericsson Radio Systems, 7 May 1991.
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growth projected. When the influx of subscribers grew considerably, the switches could easily
handle the growth and generated a positive revenue stream for the mobile telephone network

operators.

Prior to 1982, LM Ericsson and the Ericsson subsidiary SRA tendered for different contracts
where it concerned mobile telephone systems: LM Ericsson offered mobile telephone
switches while SRA offered radio base stations, i.e. system integration was the buyers’
function. But from 1982 onwards, Ericsson’s objective was to sell integrated systems. A
contract awarded by the telecommunication administration in the Netherlands for the
expansion of an NMT network there triggered this change in policy. LM Ericsson, as usual,
offered the switches and SRA the radio base stations but the Dutch telecommunication
administration was only interested in buying switches from Ericsson, and intended to buy
radio base stations from Motorola. Ericsson’s reaction was positive initially, but Ake
Lundqvist, Managing Director of SRA, objected. He managed to stop the deal and to force
Ericsson not to supply the switches unless the Ericsson Group supplied the radio base stations
as well. Lundqvist was convinced that if Motorola got access to the AXE switches, Ericsson’s
position would weaken considerably. In the final event, the Dutch telecommunication
administration decided to purchase the equipment from Ericsson/SRA, but stipulated that the
network should consist of the small cell technique. Ericsson’s experts advised it would take
two to three years to develop such a technique. Lundqvist, through an American friend, turned
to Chandos Rypinski, an American expert in cell structure, who not only played an important

role in the expansion of the Dutch system but also in Ericsson getting established in the US.7s

GSM development

The market for mobile telephony in Europe was fragmented and underdeveloped in the 1980s,
with numbers of incompatible analogue mobile telephone standards in operation, with no
particular market leader. The infrastructure equipment and the mobile telephones themselves
were quite expensive and the products limited in variety in the majority of the European

countries, apart from the United Kingdom and the Nordic countries.

As early as in 1970, the NMT-Group discussed a future European mobile telephone system,
although the group anticipated difficulties in reaching an agreement regarding the standard.

The NMT-Group realised that it would be too time-consuming to try to convince Europe that

75 |bid.

25

a mutual standard was advantageous. On the other hand, the group saw the possibility of
achieving a limited level of compatibility between different European standards’®

In the 1980s, the Commission of the European Communities actively promoted the
development of a pan-European mobile telephone standard. It was anticipated that it would
contribute to a positive economic development in Europe, primarily in two respects. Firstly,
inter-country and inter-personal communication would improve, generating positive effects
on business life. It would be possible, for instance, to use mobile telephones when travelling
throughout Europe. Secondly, by creating a single market for mobile telephone systems as
well as mobile telephones it would strengthen the European telecommunication industry,
something that was considered to be essential. The Commission also considered it as essential
to introduce competition into the sector and separate the regulatory duties from the

operational activities in the telecommunications administrations.

A first step towards a mutual European system was taken in 1982, when the Conference on
European Posts and Telecommunications (CEPT), consisting of national telecommunication
administrations from 26 member states, decided to assemble a group called Groupe Spéciale
Mobile (GSM) - in the early 1990s the name was changed to Global System for Mobile
Telecommunications - which was commissioned to develop a mobile telephone standard. The

Nordic countries were instrumental in promoting this initiative.

Frequencies between 862 MHz and 960 MHz had been reserved at the World Administrative
Radio Conference of the International Telecommunications Union (ITU) in 1978.77
Subsequently the conference of European Posts and Telecommunications Administrations
decided to allocate this frequency band to mobile telephony.

The inaugural meeting of GSM took place in Stockholm in December 1982, where
representatives from eleven countries met under the chairmanship of Thomas Haug from
Swedish Telecom. Thomas Haug had also chaired the NMT-Group from 1976. The GSM-
Group was to design a number of interfaces in the mobile telephone system, to facilitate

communication between switches and radio base stations, human beings and machines.’®

76 NMT-Group, minutes meeting number 5, 20-22 January 1971.

7T Garry A Garrard, Cellular Communications: Worldwide Market Development, Norwood, MA: Artech House,
1998, p 63.

78 Interview Thomas Haug, Swedish Telecom, 11 September 1990.




26

The GSM-Group met regularly, and the standardisation work expanded gradually, involving
more and more people. In 1985, the detailed specifications were approved and communicated
throughout the industry, facilitating the development of the various technical components and
systems.

It was already assumed from outset that the GSM system would be based on digital
transmission, even though it was not officially decided until 1987. According to Makitalo, a
digital GSM had several advantages such as:

1) improved speech quality,

2) improved combined services,

3) higher capacity, and

4) extended security through encryption.”™

During 1985-86, the GSM-Group explored different alternatives for handling the radio
transmission. A wideband solution was first discussed, but Swedish Telecom decided at an
early stage to concentrate on narrowband Time Division Multiple Access (TDMA), which
divides the frequency spectrum into a number of time slots. At first, Ericsson tried the
Frequency Division Multiple Access (FDMA) technique, which divides the frequency

spectrum into a number of frequencies, before the company decided on TDMA.

France and West Germany were in favour of wideband TDMA, and their respective national
operators had invested about $50 million in development work and, together with a handful of
firms, developed a prototype for wideband transmission. Moreover, Italy and the United

Kingdom joined France and Germany in this venture.80

In 1986, a decisive test for the selection of radio transmission technique was performed in
Paris by Center National d’Etudes Télécommunications (CNET), supervised by the GSM-
Group. Altogether, eight prototypes were tested: four resulting from the Franco-German
alliance and four originating from the Nordic region: one from Swedish Telecom, one from
Ericsson, one from Nokia, and one from Trondhiems Technical University in Norway.

The results of the test were presented at a plenary session held by CEPT in Madeira in
February 1987. It was straightforward to decide that the system should be based on TDMA.
However, it was more intricate to determine whether GSM should use wide- or narrow band

9 1bid.

80 Garry A Garrard, Cellular Communications: Worldwide Market Development, Norwood, MA: Artech house,
1998, p 129.
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TDMA. Finally, it was decided that GSM should be based on narrow band TDMA - which the
Nordic systems were based on - as this enabled faster hand-offs, smaller cells, down to 100
meter radius, and was compatible with existing spectrum planning. The main argument
against the wide band solution was that it demanded considerably larger investments in
densely populated areas.8!

In 1987, the Commission of the European Communities made several decisions, in the form
of directives, related to the pan-European standard. The plan for the introduction and
establishment of a digital cellular system throughout Europe was taken in recommendation
87/371/EEC. And Directive 87/372/EEC required national frequency regulators to co-ordinate
the allocation of 2 x 9 MHz of spectrum in the frequency band reserved for mobile telephony.
The directive also stated that the allocated frequency band should be made available for GSM
in accordance with demand, implying that analogue systems, such as NMT 900, should be

dismantled from the year 2000.82

As the projections for the future growth of mobile telephony in the latter part of the 1980s
were modest and analogue networks were concurrently expanded throughout Europe, it was
considered necessary by the Commission that the European network operators made a
commitment to implement GSM-networks. This would create a sufficient market to convince
the industry to make vast investments in research and development for the pan-European
GSM standard. In May 1987, ministers from France, ltaly, the United Kingdom and West
Germany called for an agreement between network operators in Europe to be formalised in a
Memorandum of Understanding (MoU). The MoU stated that the signatories were committed
to introduce GSM networks by January 1, 1991, later put back to July 1, 1991. The MoU was
signed in Copenhagen on September 7, 1987 by operators and regulators from thirteen
countries: Belgium, Denmark, Finland, France, Ireland, Italy, the Netherlands, Norway,
Portugal, Spain, Sweden, the United Kingdom, and West Germany.

In line with European Commission’s ambition to liberalise the telecommunications market a
number of directives was initiated under article 90 of the Treaty of Rome. The first of these,
issued on May 16, 1988, concerned competition in markets for telecommunications

equipment and ensured liberalisation of the equipment market including mobile telephones.83

81 Ipid. Interview Ake Lundqvist, Ericsson, 22 February 1994.

82 Garry A Garrard, Cellular Communications: Worldwide Market Development. Norwood, MA: Artech house,
1998.

83 88/301/EEC.
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The second, usually referred as the service directive, was issued in 1990 and ensured the
separation of the telecommunications operation and regulation. These initiatives played an

important role in shaping the development of mobile telephony.

With the ambition of liberalising the mobile telephony market, it was not consistent to
develop GSM within the CEPT organisation, as it was only opened for national
telecommunication administrations. Therefore, the responsibility for the development of the
GSM standard was transferred to the newly founded European Telecommunications
Standards Institute (ETSI) in 1989. ETSI is open to any organisation based in Europe
involved in the telecommunications industry, enabling suppliers and other industry
participants to take active part in the standardisation process.

The specifications for the GSM standard, comprising some 5,000 pages, were completed in
1989. After 1989, further development of standardisation was initiated, including
supplementary services and speech codes. By the end of 1990 it was estimated that ten
manufacturers had invested 5000 man-years of effort in the development of GSM at a total
cost of $350 million.84

Conclusion

The entrepreneurial actions that positioned Sweden as a first-mover in mobile telephony were
not numerous according to this case. A more complete picture can of course be drawn, see for
example Mélleryd (1999).

The first important entrepreneurial action was to co-operate with the other Nordic countries.

The second important entrepreneurial action was to continue to plan a cellular network with
roaming and handover so it could be launched when computing capacity became available at
a reasonable price.

The third important entrepreneurial action was to satisfy the growing demand for mobile

telephony with a manual system before an automatic system could be built.

The fourth important entrepreneurial action was to let the sales of mobile telephones free
which allowed for a faster expansion of the manual mobile telephone network.

84 Garry A Garrard, Cellular Communications: Worldwide Market Development, Norwood, MA: Artech house
1998, p 129.
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The fifth important entrepreneurial action was to allow Comvik and other minor players to
compete with Swedish Telecom.

The sixth important entrepreneurial action was Ericsson’s decision to sell mobile telephone

systems instead of system components.

The seventh important entrepreneurial action was Comvik’s attacks on the legal monopoly of
Swedish Telecom.

The eight important entrepreneurial action was to support the committee model in NMT on a
European level in the committees that developed the GSM standard.

How can we classify these entrepreneurial actions in terms of innovative that create
disequilibrium, that resolve structural tensions or reverse salients, or that restores equilibrium

by capturing possibilities that already are available?

The committee work on a Nordic and a European level aimed at innovating the mobile
telephone industry and to create new business opportunities. Hence, these are examples of
Schumpeterian entrepreneurship.

The strategic decision to build a manual network while an improved automatic network was

developed and to launch that network when computing capacity was affordable are examples
of ex ante avoidance of reverse salients. The entrepreneurs saw the dangers of continuing on
the historical path and made decisions about the future based on simple models — Moore’s

Law and demand expanding in accordance with a product life cycle.

The decision to let market forces decide on prices and design of mobile telephones was
something that facilitated the system to reach equilibrium. The network builders could focus
on network expansion while consumers and mobile telephone producers could develop the

mobile telephones. Truly an example of capturing possibilities that already were available.

A similar case could be made about the leniency towards the small operators and Comvik.
The firms were already active in the market and were actually contributing towards a better
functioning of the market process. For example by contesting the monopoly and by providing

differentiated products geographically and feature wise.

Ericsson’s decision to sell systems instead of system components changed the way mobile
telephone systems were marketed. This Schumpeterian innovation created huge problems for
Ericsson’s competitors and the firm supplied more than 50 % of all mobile telephone systems
at the end of the 1980s. It also made Ericsson a bit myopic since the firm reacted slowly to the
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fast growing market for mobile telephones. Comvik’s repeated attacks on the legal structure
of the Swedish telecommunication industry is a similar case of entrepreneurial activity. In fact
Comvik was so successful in making politicians believe in competition that they were easy to
convince that the competitive advantages of three GSM operators out-weighted the lower

frequency efficiencies.

A striking fact about nearly all these actions are that they follow the logic of co-operation
rather than toughness and stubborn commitment. The individuals and firms involved in this
success story rapidly decided to share costs and benefits. When the architect of Swedish
mobile telephony, Asdal, identified obstacles he invited the other Nordic operators to
participate in the development. When the builders of the manual MTD network became aware
of the huge costs of supplying mobile telephones they gave away that market to private firms.
When Mékitalo found out that Moore’s Law was applicable and that a small cell structure was
advantageous he informed his colleagues and wrote articles. To only mention a few examples.
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