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Abstract

Over the last few years, with the definitive manifestation of the
effects of the “digital revolution’, a convergence process has taken place and
through which the boundaries of the Information and Communication
Technologies industries have become increasingly ‘blurred” and unstable.
Amongst the ICT industries in which the convergence process has brought
about the most relevant changes, there appears that of the mobile phones.
This industry has been characterized by a series of cycles of convergence
which have favoured the emergence of hybrid mobile devices, the
smartphones. Worldwide sales of smartphones to end users totalled 1.2
billion units in 2014, a 29 per cent increase from 2013. Sales of smartphones
in 2013 exceeded annual sales of feature phones for the first time. The work
analyzes the effects of the process of digital convergence on the dynamics of
growth of the smartphone industry. In particular, the paper: identifies the
various cycles of convergence which have contributed towards the growth of
the smartphone industry; analyzes, in relation to the various cycles of
convergence, the main drivers of convergence, the overlapping industries
and the types of convergence taken place; analyzes the impact of the various
cycles of convergence on the development phases of the main industries
affected by the convergence process.
. _________________________________________________________________________________________________________________________|
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Introduction

In recent years, with the definitive manifestation of the effects of the
‘digital revolution’, a convergence process has taken place through which the
boundaries of the Information and Communication Technologies (ICT)
industries have become increasingly ‘blurred’ and unstable. This process has
led to the confirmation of a “hybrid competition” (Ancarani, Costabile,
2009) taking place between companies from different spheres of activity,



causing a profound reconfiguration of the competitive structure in various
markets.

The process of digital convergence has been brought about not only
by the technological innovations, but also by certain tendencies from the
demand side. Consumers, in fact, have asked to integrate and combine the
functional characters supplied by various types of technological equipment,
favouring the creation of multifunctional hybrid devices.

The convergence industry has moreover been accelerated by the
‘breakthrough strategies’ adopted by several firms which have exploited the
potentialities offered by technological discoveries in order to initiate certain
‘strategic innovations’ (Markides, 1997), based on the supply of products
and services ‘of value’ for the customers which are radically new for the
market (Kim, Mabourgne, 2005).

Amongst the ICT industries in which the convergence process has
brought about the most relevant changes, there appears that of the mobile
phones. This industry has been characterized by a series of cycles of
convergence which have favoured the birth of a new segment of activities,
that of the smartphones, born from the overlapping of various industrial and
service sectors. In fact, smartphones combine into a single device the basic
functions of the mobile phone with those of the handheld computers, of the
video devices, of the music players, of the video game devices and permit
access to a series of advanced services via the Internet (Kim, Lee, Koh,
2005).

The convergence process at the basis of the development of the
smartphones industry is still in progress. In 2013 the world sales of
smartphones surpassed those of feature phones (traditional mobile phones
with basic functions) for the first time. By 2014, with a level of sales in
terms of units reached 1.2 billion, through an annual 29 per cent growth rate,
the smartphones represent two thirds of the total sales of mobile phone
devices and the forecasts for the future show a further acceleration of the
process of substitution between smartphones and feature phones (Gartner
Group, 2015; 2014a; 2014b).

The general objective of the work is to analyze the effects of the
process of digital convergence on the dynamics of growth of the smartphone
industry. More especially, the specific cognitive contribution of this research
is that of :

. identifying the various cycles of convergence which have contributed
towards the growth of the smartphone industry;
. analyzing, in relation to the various cycles of convergence, the main

drivers of convergence, the overlapping industries and the types of
convergence having taken place;



. analyzing the impact of the various cycles of convergence on the
development phases of the main industries — personal digital assistants,
feature phones, mobile operating systems and smartphones — affected by the
convergence process.

Coherently with the research questions, from the methodological
viewpoint a qualitative-type analysis has been carried out through the
adoption of the case-study approach (Yin, 1994; Eisenhardt, 1989).

The efficacy of the method is connected more especially with the
adoption of a longitudinal-type of approach aimed at studying in depth the
time succession of the most significant phenomena which have brought
about the digital convergence process at the basis of the development of the
smartphone industry. As observed (Mari, 1994, p. 36; 46), “the description of
a phenomenon obtained through the qualitative methods, also refers to the
time dimension of the events”. The researcher must study the time
succession of the most significant facts for understanding the problem. This
historical approach of analysis allows going deeply into the study of the links
existing between the environment and the firms and therefore proves
especially efficacious for understanding the processes of change in sectors
such as those which are the object of analysis in which the evolution of such
links has been so rapid and profound.

Thus one has proceeded along a span of time of some 30 years to the
examination of environmental events and of market dynamics which have
characterized the different industries which, by converging, have brought
into being and developed the smartphone industry.

The analysis has been carried out by re-elaborating in an original way
the information deriving from a series of secondary data. We have availed
ourselves more specifically of official publications and archival documents,
which include academic journals and books, annual reports, corporate
brochures, press releases, business publications, analysis reports and market
research. Moreover, use has been made of the information present in the
official websites of the main firms operating in the sectors that are the object
of analysis.

Industry convergence: definition, types and process drivers

As evidenced, the convergence process is a phenomenon which has
brought about relevant and continuous changes in the structure of various
industries. Starting out from the 1980s, independent industries from the
demand and supply viewpoint have swiftly been transformed, giving place to
converging industries characterised in some cases by well-defined
boundaries, in others by mobile confines, in continuous change and
difficult to be defined (Weaver, 2007).



During the course of the 80s and 90s, convergence was used to
denote almost all aspects of the impact of the ICT revolution, “with little
attention to a clear-cut and coherent definition of the term” (Lindt, 2004, p.
2).

The first contributions in the sphere of management literature which
have explicitly analyzed the term of convergence in the sense of converging
markets and which have carried out a systematic reflection about its
definition began to be produced starting from the second half of the 1990s
(Katz 1996; Yoffie 1997; Greenstein, Khanna, 1997; Pennings, Puranam,
2001; Stieglitz, 2002).

In wishing to specify at the outset the meaning of convergence which
will be used in the course of this work, reference can be made to the analysis
of Lindt (2004. p. 2) who defines convergence as “a confluence and merging
of hitherto separated markets, removing entry barriers across the market and
industry boundaries”. This definition in fact emphasizes, in keeping with the
cognitive objectives of the work, the impact of convergence on the
redefinition of industry boundaries.

In the management literature the studies on the process of digital
convergence have gone deeply into the analysis of the drivers that have
brought about this process and the types of industry convergence.

The research on the drivers of the industry convergence have through
time identified specific typologies of factors which, in a combined way and
with various intensities, have led to the reconfiguration of the competitive
structure of different industries.

Most studies on the theme have singled out in the technological one
the driver which has most influenced the convergence processes in the last
few years. There are three main technological innovations which have
contributed towards the set up of these processes, namely the ‘digitization of
signals’, understood as the possibilities of transformation of the data, sounds
and images in a binary format (bit) and as such of easy diffusion and also
easily vehiculable; the increase in the processing power of microprocessors,
summed up in ‘Moore’s law’, which has permitted the production at ever
more contained costs of devices with high elaboration potential; the
integration and improvement of telecommunication transmission networks
and the empowering of the band for data transmission (Ancarani, 2001a).

These innovations have driven towards a reconfiguration of
boundaries in the sectors of telecommunications, information technology,
consumer electronics and multimedia contents, giving shape to a sort of
‘metamarket’ of digital technologies (Chakravarthy, 1993). In this regard
Collins, Bane and Bradley (1997) point to the creation of a new digital
environment, characterized by a transversal value chain, in the sphere of
which the activities of the converging industries tend to be distributed.



Therefore the competition logics change, since on one side in each of the
phases of this value chain some companies come into competition originally
operating in different industries; on the other because we are present at the
diminution of competitive confrontation between companies in the same
industry which, in the reconfiguration of the digital activities, tend to
specialize on different productive phases.

The industry boundaries have been redefined also through legislative
provisions which have initiated and supported the deregulation and
privatization processes, especially in telecommunications and television and
radio industries (Katz, 1996). These processes have eliminated the
constraints which in many countries regulated the monopoly conditions,
bringing about important changes in the structural and competitive balances
of sectors that were previously separate (Ancarani, Costabile, 2009).

Other studies have shown the centrality of a further driver of the
digital convergence, identified in the customer demand. This demand, having
become ever more self-referential and demanding in time, has caused to
emerge “clusters of needs integrated and convergent amongst themselves”
(Ancarani, 2001a, p. 126). That is to say the consumers have expressed a
greater need for integration, both to reduce the information and choice
overload as consequence of the exponential increase in the range of products
offered, and to improve and simplify the user experience in the cases in
which it is necessary to utilise more devices for access to various digital
functions (Gill, 2008; Pennings, Puranam, 2001). This has solicited the
response of firms which, crossing the traditional boundaries, have given life
to hybrid products through the combination of a series of multi-sectoral
competencies.

The drivers described have imposed on the firms operating in the
converging sectors modifications in their business strategy. Yet it is wrong to
think that they have acted only from a perspective of adjusting to the
changed environmental dynamics. In several cases it is precisely the firms
which, in anticipating these changes, have contributed with their own
strategies towards the development of the convergence process. Yoffie
(1997, p. 9) in this regard observes that several firms through a “creative
combination” of different competencies, have given life to a strategic
innovation which has reshaped the competitive dynamics of different
industries. The student, therefore, identifies in the “managerial creativity” a
further driver of the convergence.

In this regard, as early as the beginning of the 1990s, Hamel and
Prahalad (1990, p. 83) observed that “with market boundaries changing ever
more quickly, targets are elusive and capture is at best temporary”. Some
companies in converging sectors have been able to invent new markets, enter



emerging markets, and dramatically shift patterns of customer choice in
established markets.

In conclusion, the process of digital convergence appears to be
favoured by the acting of several forces both of a macro type, such as the
changes imposed by the policies of deregulation and privatisation and by
technological innovations; as well as of a micro type such as the convergent
needs expressed by the demand and the strategic innovations adopted by
business firms (Ancarani, 2001a; Ancarani Costabile, 2009).

The research which has examined the various drivers at the basis of
convergence processes are also connected with the studies which have
studied in depth the analysis of different types of convergence which may
influence the changing of the industry boundaries. A first important
contribution in this direction is that provided by Greenstein and Khanna
(1997, pp. 203-204) which suggest that there are two primary kinds of
convergence. The first is convergence in substitutes, when one technology
can replace another and firms develop products with features that become
similar to the features of certain other products; the second is convergence in
complements, when two product technologies work better together than
separately or work better together now than they worked together formerly.

Pennings and Puranam (2001) and Stieglitz (2002) develop this
typology for convergence by adding a second dimension.

Pennings and Puranam introduce the categories ‘supply side’ and
‘demand side’ convergence, while Stiegliz likewise introduces a ‘supply-
demand’ dimension by making a distinction between technology vs. product-
based convergence.

By using more especially Stieglitz’s taxonomy it is possible to
distinguish four generic types of market convergence: 1) technological
substitutes: when the invention of a technology Xz can be applied both in the
production of product A and B, by replacing the older technologies Xa and
Xg on the basis of the two products; 2) technological complements: when the
creation of new technology Xz opens up the possibility to combine the
existing technologies Xa and Xg of two separate products A and B; 3)
product convergence in substitutes: when new technological capability Xz
enables the changes of a product B which includes new feature, making it a
(partial) substitute of product A; 4) product convergence in complements:
when a new technology Xz opens up the potential to jointly use two existing
products A and B, delivering a higher value if consumed together.

The four generic types of convergence help in understanding how
convergence can be viewed as a discontinuity in product architecture and
technological subsystems, that redefines market and industry structure in
different ways.



All this leads to the subject theme of how the convergence process
impacts on the evolution of the different industries affected by this process.
This aspect connects the theme of the convergence with the literature on the
Industry Life Cycle (ILC) (Abernatthy, Utterback, 1978; Keppler, 1997).
The process of digital convergence contributes in fact towards determining
relevant changes in the development of the industries interested by this
phenomenon and, therefore, on the relative ILC curves. It has been observed
in this regard (Lind, 2005, p. 16) that in consequence of processes of industry
convergence if at the same time several simultaneous ILC-curves are in
progress, “they will form an entangled n-dimensional space of mutual
convergences into each other”.

This aspect does not yet seem adequately well analysed in depth in
the sphere of management literature. For this reason “additional exploratory
and explanatory research is needed in order to understand convergence
developments as a form of innovation” (Hacklin et al. 2009, p. 724) and their
impact on the development dynamics of the convergent sectors.

In the following case study, it is shown how the evolution of the
smartphone market was affected over time by different cycles of digital
convergence, and, in relationship to each cycle, the analysis of the main
drivers of convergence has been gone into, of the types of convergence
taking place, as well as of the industries now overlapping as a result of these
cycles of changing.

The first cycle of digital convergence and the birth of the smartphone
industry

The industry convergence among mobile phone devices and personal data
assistants and the embryonic development of the smartphones

It is not easy to provide a precise definition of the smartphone, in that
the functional qualities and characteristics of this device are still today in
continuous evolution.

A basic definition of smartphone means the handheld device which
combines both the Personal Digital Assistant (PDA) and cellular phone
technology (Liu et al., 2011). The first smartphones were in fact a
combination of the functionalities of PDAs and mobile phones (Nosratti et
al., 2012).

In order to understand how the integration has taken place between
the functional qualities of these two devices, it is necessary however to
analyse the convergence process that has taken place among these industries.

The mobile phone industry was created at the beginning of the 1980s
when Motorola, a U.S. telecommunications firm, marketed the first mobile
phone, invented by one of its employees in 1973 (, 2009).



Until the close of the 1980s the industry was characterized by a
somewhat limited growth in sales and the mobile phone was generally
considered an expensive piece of equipment mainly mounted in cars
(Giachetti, Marchi, 2010). A series of technological and production factors,
in fact, made the cellular phone still a product limited functional qualities,
aimed at a niche in the market: the utilisation of analog communication
systems, characterized by a reduced ability to remote data transmission; the
reduced development of the telecommunication network coverage; the very
high prices of the devices, connected to a still limited scale of production and
high initial costs of research and development.

One must wait until the 1990s to witness the passage from an
embryonic and introductory phase of the sector to one of growth, thanks to
the numerous technological innovations and to the reductions in cost which
increased its diffusion. It is more especially in the second half of the 90s that
the mobile phone market begins to grow rapidly. In 1998 world sales in
terms of units reach 162 million, with an annual growth greater than 50 per
cent. The first five players in terms of sales — Nokia, Motorola, Ericsson,
Panasonic and Alcatel —, which together represented 70 per cent of the
market, came from the telecommunications industry (Gartner Group, 1999).
In the same year the mobile phone penetration rate at world level, equal to
5.3 per cent, was however still rather limited, even though in sharp increase
with respect to the 1 per cent of 1994

In parallel with the development of the mobile phone industry, one
was present at the birth of a new industry in the sphere of the ICT. In 1984, a
year in fact following the launch on the market of Motorola of the first
mobile phone, a British firm of software for personal computers, namely
Psion, put up for sale the first prototype of palmtop computer, the Organizer,
giving life to a new industry, that of the Personal Digital Assistants (PDAS),
definable, in first approximation, as mobile devices that function as a
personal information manager (Norsati et al., 2012). The Organizer was not a
large commercial success, also for the rather basic functions it possessed
(clock, calendar, calculator and simplified database with research function),
but gave place to a series of imitative strategies by firms of converging
sectors. Sharp, Casio and Seiko, hailing from the consumer electronics
industry, exploited the competencies it possessed in the production of
handheld calculators and LCD displays in order to place on the market
certain ‘electronic organizers’; Helwett-Packard and Poget Computer, with
various experiences in the field of computers, introduced devices which,
although useful for the utilisation of rather simple functions, had at their
disposal microprocessors and purpose-built software.

! Source: International Telecommunication Union (ITU).



In the first half of the 1990s progress in the field of the digitalization
of the contents, of the miniaturization of the hardware components and of the
telecommunications favoured the entrance into the sector of other firms
coming from converging industries: Apple, software and hardware
production firm for computers, which with the ‘Newton device’ coined the
term Personal Data Assistant which was to identify the industry; Amstrad, a
consumer electronics company; AT&T, a telecommunications company;
IBM, a company producing hardware for computers (Stieglitz, 2002). In
particular it was Palm Computing, a company of software for computers,
which with the introduction in 1996 of the Pilot device gave a decisive boost
to the development of the industry. This device, which had 128k of memory
and a monochrome touchscreen display and four basic functions — calendar,
addresses, to-do lists, and memos —, sold more than one million units in the
first 18 months after introduction (Campbell-Kelly et al., 2014).

In the mid 1990s, the mobile phone and PDA industries were still
separate but the technological innovations which were driving their growth
ahead also started the process of industry convergence, by favouring the
creation of several prototypes of smartphones.

There was a multiplicity of technological innovations at the basis of
this process: the evolution of the telecommunication network technologies,
with the affirmation of the digital standards — GSM, GRPS e UMTS in
Europe and i-mode in Japan — that have improved the transmission capacity
of the data, favouring the emergence of new mobile communication services
such as the Short Message Service (SMS) and enabling a first use of mobile
phones and PDAs for the connection to the Internet; the process of
miniaturization of hardware components (screen, microprocessor, speaker,
memorization device, battery, antenna) which made these mobile devices
more compact and, at the same time, more powerful and functional; the
development of wireless technologies which permitted connecting electronic
devices to a local communication network (Wi-Fi technology) or to a
personal communication network (Bluetooth technology).

The first functions typical of the PDAs added to the mobile phones
were those of the clock, the calculator and the calendar, even if the lack of a
full alphabetic keyboard tended to limit their use.

One of the first companies of the mobile phone industry to create a
hybrid device was the market leader, the Finnish Nokia, which in 1996
launched the Communicator model, the first mobile phone to have a display
in landscape orientation and a keyboard similar to that of PDAs (Fling,
2009). This phone permitted sending and receiving fax and SMS and could
connect to the Internet, in addition to possessing the clock, calculator and
diary/calendar functions. The Communicator model was not a commercial
success, but gave way to a series of initiatives on the part of other mobile



phone firms that introduced innovative forms of hybrid devices, while the
companies of the convergent sector, those of the PDAs, albeit trying to reach
new functionalities which could exploit the technological innovations,
tended to focus their product strategies on their own markets (Stieglitz,
2002).

As observed (Campbell-Kelly et al., 2014), it is in 1997 therefore that
the term ‘smartphone’ came into use and represented a new way of thinking
about mobile phones. Smartphones were no longer single-purpose or multi-
purpose devices, but rather universal handheld computers that incorporated a
telephone.

A further decisive passage which has brought about the convergence
between the two industries and favoured the definitive development of the
smartphones took place in 1998, when the market leaders in the mobile
phone industry — Nokia, Motorola and Ericsson -, foreseeing the
opportunities deriving from the convergence process, created a joint venture
— called Symbian — with Psion, a leading company in the PDA industry. This
joint venture aimed at creating a network of specialized competencies for the
creation of an innovative operating system for advanced mobile phones
based on the Epoc operating system of the Psion (Ancarani, 2001b).

The Symbian project was the forerunner of a large change in the
mobile phone industry, in that the idea was established that, with the
development of information and communication technologies, next to the
hardware component, the software component of the cellular phone assumed
a key value. As is later investigated, starting from the experience of the
Symbian operating system all the sector companies have given greater
attention to the role of the software platform, giving place to a market of the
operating systems for cellular phones which has acquired a specificity of its
own, contributing conclusively to the success of the smartphones segment.

A further contribution to the convergence process and to the
development of the smartphones and of the mobile operating systems was
finally provided by the entrance into the PDA industry, in 1996, of the
Research in Motion (RIM), an electronics and computer-science consulting
business operating in Canada. In particular in 1999 the company launched on
the market the BlackBerry, a device that allowed business executives to
access their corporate e-mail wirelessly from anywhere. With such a device
the company was established as one of the leader operators in the PDA
industry. This device was furthermore the forerunner of the first smartphone
of the RIM, the BlackBerry 5810, reached the market in 2002. This mobile
phone, that included enterprise e-mail support, text messaging and a browser,
was one of the first successful smartphones from the market sales viewpoint
(Campbell-Kelly et al., 2014).
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The convergence process among mobile phones and digital audio and
video devices and the initial growth phase of the smartphone industry

While, on the basis of the convergence process between mobile
phone and PDA industries, the development began to be outlined of a first
embryonic form of smartphone, the progress in the development of
information and communication technologies gave a further impulse to this
process. In particular, the evolution of digital technology had permitted in
the 1990s the introduction of digital cameras and the launching on the market
of digital music players, based on MP3 audio format.

This was the premise for permitting in 2000 two mobile phone
companies, Sharp and Samsung, to offer their customers cellular phones with
an integrated digital camera, and in 2001, to Siemens to include in the phone
an MP3 music player (Hill, 2013). Within a short time, most of the mobile
phone manufacturers introduced on to the market devices which included
cameras and camcorders, as well as digital music players for the new audio
format. Therefore the functional capacities of the mobile phones increased.
In addition to the basic services such as voice communication and the SMS,
further functionalities were added such as the possibility of taking
photographs, recording videos, listening to music, playing with videogames,
utilizing software for writing and processing data. The network operators
exploited the technological potentialities in order to supply new services
such as videocalling and the MMS (Multimedia Messaging Service).

Convergence was, moreover, favoured by the requests of the
consumers, who expressed a need for simplification, wishing to utilize a
single device in order to perform the functions carried out by a multiplicity
of digital devices (mobile phone, digital cameras, digital music player,
camcorders, electronic diary, etc.).

This second phase of the first cycle of the convergence process thus
brought about the overlapping between the smartphone segment, which was
being created out of the convergence between mobile phone and PDA
industries, and the digital audio and video industries.

The second cycle of convergence and the accelerated growth of the
smartphone industry

A second cycle of convergence, initiated in 2007, brought about
effects even more relevant than the preceding one on the competitive
structure of the converging markets.

The nascent smartphone industry has in fact entered in convergence
with the personal computer industry (hardware and software/operating
system) and with the ‘internet industry’ (service operators and content
distributors) bringing about radical changes in the use potentialities of the
smartphones and bringing about profound transformations in the sphere of
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the competitive logics of the mobile phone industry. This second cycle of the
convergence process was determined, as later investigated, by the
development of a series of technological innovations such as: the
strengthening of the band for data transmission, through the adoption of new
digital standards for mobile communications 3G and 4G; the progress in the
digitalization of the contents; the further increase in the processing powers of
microprocessors; the improvement in the hardware components of the
mobile devices; the development of the mobile operating systems; the
creation of purposely-built software applications. The technological
evolution has permitted improving the use of the functions which
characterized the smartphones at the end of the first cycle of convergence
and of adding new ones, by transforming even more clearly such devices into
mini portable computers. By means of a smartphone, in fact, it is now
possible, both rapidly and intuitively, to surf the Internet and to access search
engines, to utilize the email service, to connect oneself to the social
networks, to download video and music online and to download and use a
multitude of purpose-built software applications.

In actual fact, even before 2007 connection to the Internet was
technically accessible through mobile devices, but the mobile connective
technologies available had up to then only permitted limited exploitation the
potentialities of utilization of the web-based services and, furthermore, the
first forms of smartphones were characterized by a complexity of uses that is
still quite high according to the corporate clients to whom they were mainly
addressed.

In order to understand this aspect more clearly it is necessary to
analyse also another driver of convergence connected to the innovative
strategies of some firms outside the mobile phone industry who, exploiting
the high competencies in the field of information technologies and high
‘visioning capabilities’, have speeded up the industry convergence process.
In order to make a decisive contribution to the start of this further
transformation phase of the industry have been in the specific instance a
company coming from the converging sector of the personal computers,
Apple, with the launching of the iPhone in 2007, and a firm coming from the
converging sector of software and of internet-based services, Google, with
the launching in 2008 of the Android operating system.

The impact on the convergence process of the entrance of Apple in the
smartphone industry

Apple Inc., one of the first companies to have produced personal
computers for the consumer market in the 1980s, made its entrance in 2007
into the smartphone industry, with the launching on the market of the iPhone.
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The choice of entering in the smartphone industry is prior to 2007. In
2005, in order to access non-governed complementary technological
resources, Apple entered into an agreement of collaboration with Motorola
and Cingular Wireless aimed at developing a version of its iTunes audio
software, already present in a mobile phone of Motorola, for the creation of a
smartphone called ROKR (Generator Research, 2009). This device, launched
on the market at the beginning of September 2005, was a commercial failure,
but for the company represented an important experience for understanding
what were the technological competencies necessary for the production of
mobile phones and in order to realise that the companies of the mobile phone
industry did not appear to possess the knowledge of hardware and software
typical of the sector of personal computers necessary for a better
management of the potentialities offered by the convergence process.

With the launching of the iPhone the company brought about a
profound change in the ‘rules of the competitive game’ in the smartphones
segment and, in general, in the mobile phone industry, thanks to series of
innovative features which characterized this device.

A first innovation introduced by Apple for the entrance into the
sector was of a strategic type (Markides, 1997). The company realised before
the others that there existed a latent consumer—type demand which would
have been able to appreciate the advanced functionalities of the smartphones,
especially if they had been characterised by a simpler and more intuitive use.
The smartphones sold by other companies were, in fact, still rather complex
to use and required a fairly high level of informatics knowledge, in
coherence with the corporate clients to whom they were mainly addressed
(Calvosa, 2011).

Having identified the target and the need to be met, Apple gave life to
a device different from those of competitors, highly innovative and of a user-
friendly type.

The company introduced important innovations, both of a software
and a hardware type (West, Mace, 2010).

From the point of view of the software, in order to create a
smartphone direct for a consumer market, Apple adapted for the iPhone the
advanced ‘Mac OS’ operating system of the proprietary type, used for their
personal computers. The adaptation came about by trying to simplify to the
maximum the utilisation of the wvarious functionalities of the device,
especially those connected to the use of the Net. In particular, an important
innovation which differentiated the Apple operating system that of its
competitors was the adoption of a Graphical User Interface (GUI) with
graphical icons of easy selection (then imitated by most of the competitors
and establishing itself as standard).
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Also from the hardware point of view Apple introduced several
innovations which in a short time were established as sector standard. In
particular, those that represented a moment of breakthrough regarding the
production choices of the competitors are relative to the creation of a multi-
touch screen with high sensitivity and graphic resolution, which permitted
interacting with the device rapidly and intuitively by means of the ‘icons
system’, and the ‘accelerometer’ which, by reconfiguring the visual output
automatically in relation to the horizontal or vertical position of the device,
facilitated an experience of use of the mobile phone similar to that of a
computer (Laugesen, Yuan, 2010).

The innovations introduced by Apple have given life to a device
different from that of the other producers of smartphones?. They still utilized
QWERTY and numeric keyboards and, for the most part, did not foresee the
utilization of the touchscreen, and hence of the “icon system’®,

The technological and experiential differences of the iPhone are
reflected in a difference of behaviour of use of the Apple user compared to
that of other smartphones, especially in relation to a new and improved
Internet access capability. The results of an investigation carried out in the
United States about a year from the launching of the product (Ling, Sundsay,
2009) have shown that the users of the iPhone not only used Internet much
more than other users of smartphones, but that they had considerably
increased the use of the Net after the adoption of this device®. Furthermore, it
has transpired that the use of the iPhone has, on one side, potentiated the
possibilities of mobile connection, via Internet, with family members and
friends, through the participation in social networks, and, on the other side,
brought about a considerable increase in the use in mobility of the Internet
for reasons of information and application.

The iPhone moreover combined the capabilities of a mobile phone
and of an ‘Internet communicator’ with that of the ‘iPod” music player with
which the company dominated the personal digital audio device market. In
particular, the iPhone was able to download by wireless music and movies

% The leaders of the smartphone market in 2007 were Nokia, a company of the mobile phone
industry, which controlled almost 50 per cent of the market sales, and RIM/Blackberry and
Palm, companies of the PDA industry (Gartner Group, 2009).

® Only some of the mobile devices which adopted the ‘Microsoft Windows Mobile system’
and the ‘Palm operating system’ foresaw the use of a ‘touch interface’, but were not
equipped with a screen thought for use with with the fingers, preferring the use of the stylus
for digitizing. In confirmation of the different perception by the consumer between Apple
iPhone and the other devices, the results of a customer satisfaction survey carried out in
2009 have shown that only the iPhone supported sufficiently well the consumer oriented
funzionality that the new users required from a smartphone (CFI Group, 2009).

* Also an investigation by Google in 2008 showed that the iPhone users connected
themselves to the Google search engine 50 times more than those of the other smartphones.
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from the iTunes Store to be listened to through the iPod software inserted
into the phone (Campbell-Kelly et al., 2014).

A year from the launching of the iPhone, Apple introduced a further
innovation which permitted extending the range of utilities of a smartphone,
reconfiguring anew the competitive dynamics in the industry. The company,
coherently with the identifying of a consumer-type target to which to supply
a smartphone simple to use but rich in contents, in fact launched in 2008 a
section of iTunes on line store, called App Store, within which were released
a series of software applications designed to allow the iPhone users to
perform a group of coordinated functions, tasks, or activities® This has made
the iPhone a multifunctional instrument which the individual user may
personalize on the basis of his needs. The company has therefore followed an
approach similar to the one it had adopted in order to endow, through the
iTunes Music Store, the ‘iPod” MP3 music player with audio and video
contents (West, Mace, 2010; Kenney, Pon, 2011).

As declared by the then CEO Steve Jobs, with the launching of the
App Store the company has “reinvented what can be done with a
smartphone”. In time also the other competitors created several ‘Mobile
Application Stores’, obliged by the danger of losing ground with respect to
Apple. Nokia, with the “‘Ovi Store’, and RIM, with the *‘AppWorld’ destined
for the Blackberry phones, endowed their own smartphones with numerous
software applications. In the same way, other business firms specialized in
the production of mobile operating systems, such as Microsoft and Google,
have given life to the virtual stores ‘Microsoft Store” and *Android Market’,
respectively.

The entrance of Google into the mobile operating system market

The introduction of the software applications for smartphones sold
via Internet is also connected to the further development of the smartphone
operating system market.

As observed earlier, starting from the development of the Symbian
operating system, the companies producing smartphones have paid greater
attention to the role of the software platform in technological development of
the mobile devices, giving place to a specific market of the operating
systems for cellular phones.

®> The business model is based on the creation of a network of external programmers, but
connected to Apple via the Internet. The developers who intend to create software
applications must download from Apple’s site a specific program and have to pay anhighly
contained annual subscription. For each transaction the developer collects 70 per cent of the
price of the application and Apple the remaining 30 per cent. In this way Apple has added
further contents which distinguish the iPhone, without bearing additional costs, but rather
obtaining huge incomes therefrom.
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The increase in the relevance of the software platform is confirmed
by the results of numerous studies in the sphere of the literature of
management which, in the last few years, have started to contribute
knowledge of what the platform is and how it works in the smartphone
industry (amongst others: Campbell-Kelly et al., 2014; Fautrero, Gueguen,
2013; Kenney, Pon, 2011; West, Mace, 2010). These studies, which are
connected with the research on ‘the industry platform’ carried out in the
previous years relating to the platform of Intel and Microsoft in the personal
computers industry (Cusumano, 2010), have claimed that a technological
platform influences business behaviours and relationships between actors in
an ecosystem. Such an ecosystem for modern high-technology platforms “is
characterized as having high levels of interdependence between actors, as
well as high potential for innovation by each actor”. Hence, hardware firms
and software firms depend on each other to push technology forward
(Kenney, Pon, 2011, p. 241).

As a result, the companies producing smartphones, and also those
with clear market dominance, have become dependent on the innovation of
complementary firms of mobile operating systems in order to obtain a
sustainable competitive advantage.

This is witnessed by the evolution of the smartphone operating
system market. In this market in 2007, at the end of the first cycle of
convergence, the leader was the Symbian operating system, created, as
already shown, at the end of the 1990s by a joint venture which involved the
leader firms of the mobile phone industry — Nokia, Motorola, Ericcson — and
Psion, producer of PDAs. This operating system — just as the one produced
by Microsoft — was a ‘proprietary licensed’ type and was utilized under
licence by the main producers of smartphones, as confirmed by the data
which show in 2007 a Symbian market quota in the smartphone operating
system market of 63.5 per cent (Gartner Group, 2008). Beside this operating
system typology, there coexisted the ‘proprietary systems’ of Apple and of
RIM, provided exclusively to their own devices iPhone and Blackbarry, and
the Linux operative system, of an ‘open-source’ type (Campbell-Kelly et al.,
2014; Kenney, Pon, 2011).

In 2008 Google, a company operating in the sector of the Internet
based services, launches on the market the Android operating system. The
company, not possessing the competencies for this kind of system on its own
premises, had acquired in 2007 the software company Android, creating a
consortium for the development of the software platform. The business
model adopted differed from the one of the main market competitors. In fact
Google decided to make this operating system ‘open source’, that is to say
free to license and selectively open. The Android operating system has
therefore become attractive for various firms producing smartphones,
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especially of Eastern Asia, which not disposing of competencies to endow
their own mobile phones with advanced software, had referred up to that
time to the proprietary licensed operating systems of Symbian or Microsoft
(Fautrero, Gueguen, 2013; Kenney, Pon, 2011).

In the same year of the introduction of the Android operating system,
Nokia bought out the shares of the other companies which made up the joint
venture Symbian, becoming the sole proprietor of the software, and then
made it open source in 2009 with the creation of the Symbian Fondation
(Kenney, Pon, 2011).

The market has rewarded Google’s ‘open source’ operating system,
which in a short time has progressively seen its sales quota increase until
making it in 2014 reach a net market leadership, with a market quota of 80
per cent (Gartner Group, 2015). On the contrary, the period 2007-2013
recorded a continuous fall in sales of the Symbian operating system, also in
relationship with the lost of position of Nokia in the smartphone industry.
The negative trend of sales forced the company in 2013 to terminate the
production of the Symbian operating system, bringing about the
disappearance of the market.

The spread of Google’s platform software has represented a decisive
driving factor for the utilization of the cellular phone for access to the
services supplied through the Internet. As observed (Kenney, Pon, 2011, p.
249), together with the iPhone, the “Android has fuelled the adoption of
mobile data services and mobile usage of existing Internet services,
including Google”, thus accelerating the convergence process between
smartphone and Internet industries.

Cycles of convergence in the smartphone industry: types and drivers of
convergence and converging industries

On the basis of the analysis hitherto carried out, and in keeping with
one of the cognitive objectives of the work, it is possible to carry out some
initial considerations on cycles of convergence which have brought about the
development of the smartphone industry, describing for each cycle the main
drivers of convergence, the overlapping industries and — utilizing the
convergence categories proposed by Stieglitz (2002) previously illustrated —
the types of convergence having taken place.

As schematized in Figure 1, the analysis has in the first place shown
that in the last twenty years there has taken place a convergence process that
is subdivisible into two macro-cycles.

A first cycle of convergence was verified between the mid-1990s and
2007. The main drivers on the basis of this cycle of convergence were
mainly of a technological type and connected with the evolution of the
demand. The technological innovations which have supported this process
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were multiple: the evolution of the telecommunication network technologies,
with the affirmation of the digital standards — GSM, GRPS, UMTS and i-
mode — that have improved the transmission capacity; the process of
miniaturization of hardware components, that made the mobile devices more
compact and functional; the increased processing power of microprocessors;
the process of digitalization of the contents; the development of wireless
technologies which have permitted connecting the electronic devices to a
local communication network (Wi-Fi technology) or to a personal
communication network (Bluetooth technology).

From the point of view of the demand, however, a further factor
which has guided the convergence process is the consumers’ request for
simplification. They have expressed the need of being able to access in
mobility through a single device to a multiplicity of functions (to telephone,
to send e-mails, to take photographs, to listen to music, to record videos, to
record information in agendas, etc.) which up till that time had been supplied
by separate technological devices. Certain companies had replied to this
request which, by exploiting the potentialities offered by the technological
innovations, have accelerated the convergence process through the creation
of the first forms of smartphones.
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Figure 1. The process of digital convergence in the smartphone industry: cycles, types and
drivers of convergence and converging industries. Source: our processing.
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During this cycle of convergence, in a first phase the mobile phone
and PDA industries have both overlapped with the internet based services
industry through a product convergence in complementarities, especially in
relation to the evolution of the telecommunication network technologies
which have enabled for a first use of these two devices for the mobile
connection to the Internet and therefore to the utilization of the e-mail
service. Subsequently, two types of convergence were verified in parallel: on
one side, two mainly through advances in miniaturization, a convergence in
product substitutes of PDAs and mobile phones was created. The companies
of each of these devices have in fact included in time the features typical of
the other, bringing about, as confirmed by the sales data described in the next
paragraph, a merge into one larger market, that of the smartphones, with
similar technologies and product characteristics; on the other, especially by
means of the digitalization process of the contents, there has come about a
convergence in product complements between mobile phones and digital
audio and video devices.

A second cycle of convergence instead took place beginning from
2007 and is still in progress. The drivers of this process were mainly of a
technological type — the integration and strengthening of the band for data
transmission (new digital standard 3G and 4G); the progress in the
digitization of the contents; the further increase in the processing power of
microprocessors; the innovation in the field of the hardware and software
components; the development of the smartphone operating systems; the
creation of purpose-built software applications — and connected to the
propulsion drive provided by the strategies realized by companies coming
from external sectors to those of the mobile phone — in particular Apple and
Google —. These firms, with their innovative approaches, have accelerated
the transformation process and the growth in the smartphone industry,
responding in part to a latent demand for simplification in the use of
smartphones, anticipating in part, through their high visioning capacities
(Drejer, Riis, 2001), the expectancies of the clients regarding the possibility
of exploiting the new potentialities offered by the convergence process.

All these factors have “provide the ‘glue’ for the existing products”
(Stieglitz, 2002, p. 11) bringing about a process of convergence in product
complements between the nascent sector of smartphones, those of software
and hardware for the personal computer and the so-called ‘internet industry’,
causing at the same time, as shown later, the decline in the sales of feature
phones through a substitution effect of such devices with those of the new
generation.
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Cycles of convergence in the smartphone industry and the relationship
with the progress of the converging markets

A further cognitive objective of this research work is that of
analyzing the relationship between the cycles of digital convergence in the
smartphone industry and the development phase of the main industries
involved by the convergence process. To do that it is possible to bring
together the two cycles of convergence identified with the data relating to
world sales in the converging markets.
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Figure 2. World sales and Industry Life Cycle of PDAs, Smartphones, Smartphone operating
systems, Feature phones and Mabile phones (millions of units). Years 1997-2014.
Source: our processing on Gartner Group data.

In Figure 2 are graphically described the progress in world sales,
during the period 1997-2014, of the PDAs, of the smartphones, of the
smartphone operating systems and of the feature phones (traditional mobile
phones with basic functions), as well as the total progress of the sales of the
mobile phone industry considered in its entirety (summation of the sales of
the smartphone and feature phone markets).

From the Figure there emerge some interesting considerations.

In relationship to the sector of the smartphones and that of the PDAs,
the first cycle of convergence identified (1997-2007) was characterised, as
emerged from the analysis carried out, by two different sub-phases.

A first phase, in the period 1997-2001, was marked by a phase of
embryonic development of the smartphone. This segment had not yet
therefore any specificity of its own with respect to that of the feature phones.
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The sales inventories carried out by the main specialised companies (such as
the Gartner Group and International Data Corporation-1DC) still included, in
fact, the first forms of the hybrid mobile devices in the sphere of the sales of
the two industries — mobile phones and PDAs — which were beginning to
converge. In this period the segment of the PDAs develops at a constant
growth rate, reaching in 2001 total sales in terms of units equal to 13 million.
This segment, however, was characterised — as emerging from the graph — by
much reduced dimensions if compared with the sales of the mobile phones
(which in 2001 had reached a total of 413 million units), coherently with the
mainly corporate use which was made of the handheld computers.

A second subphase of the first cycle of convergence, in the period
2002-2007, was in contrast characterised by the definitive affirmation of the
new form of mobile device, the smartphone, which has pressed towards the
surveying of the specific sales of this market. From the graph it emerges that
in this phase of introducing a constant increase in sales of smartphone takes
place, which in 2007 reached in only about five years some 122 million
units. In the same period one also witnesses a much less sustained growth in
PDA sales which in 2006 reach a total of 17 million units. During the period
in question, findings of the Gartner Group’s survey made a distinction
between PDAs and smartphones, on the basis of the definition of the
smartphone as a device which offers all the attributes of a PDA, “except that
smartphones are voice-centric with data access as a secondary capability, and
are designed for primarily one-handed operation” (Gartner Group, 2007).
The Gartner Group observed however, that “60 per cent of all PDAs shipped
in 2006 offered cellular connectivity, up from 47 per cent in 2005”
confirming that the convergence process which was now leading to an ever
smaller net distinction between the two device typologies.

At the end of this phase, and therefore of the first cycle of
convergence, with the further percentage increase in the PDAs which had the
cellular connectivity at their disposal, and with the increasingly inclusion of
the typical features of the PDAs in the new mobile phones, the convergence
between smartphones and PDAs had now led to an almost complete
overlapping between these two markets, driving towards taking over the
sales of the PDA in the sphere of the smartphone market®.

The second cycle of convergence, which can be made to start from
2007, year in which the Apple, with the iPhone, introduced radical

® 1t is useful to point out the data reported in Fig. 2 show that, despite the substained growth
of the sales of smartphones, at the end of the first cycle of convergence they were still
residual if considered with respect to the mobile phone industry taken in its entirety (these
sales represented little more than a tenth of the total of those of the total market of mobile
phones).
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innovations in the characteristics and in the use modalities of the
smartphones, was characterised by an accelerated change dynamic which has
brought about the definitive passage of the smartphone industry from an
introductory phase to a sustained growth, also thanks to the launching on the
market of the new Android operating system of Google. As emerges from
Figure 2, in fact, during the period 2007-2014 the sales of smartphones have
registered a very high average annual growth rate, almost equal to 20 per
cent. In particular it is in 2010 that there took place, as shown by the turning
point in the graph, the passage towards an extremely well sustained growth
phase of the Industry Life Cycle.

The trend of the sales of smartphones is closely connected to those of
operating systems for cellular phones. As already shown in the course of the
work, in fact, the convergence process which has brought about the birth of
the smartphones has given life to the ‘smartphone operating system industry’
which, as indicated by Figure 2, in sales levels is equivalent to that of the
smartphones, in that for every sale of smartphone there corresponds the sale
of a mobile operating system. The level of connection between such sectors
is therefore particularly high, also in relation to the close interdependence
between actors of the two industries as high potential for innovation by each
actor. In other words, the evolution of these industries is closely interrelated,
in that the development potentiality and the strategies of the production
companies of smartphones are dependent on the complementary innovations
realized in the field of the software platform, and vice versa. As emerged in
the course of the work, in fact, complementarily to what happened in the
smartphone industry, the smartphone operating systems market was been
affected by radical technological and competitive changes, changes which
have brought the Android operating system of Google to dominate the
market with a sales quota in 2014 being greater than 80 per cent (Gartner
Group, 2015).

Passing on to the analysis of the feature phones market, it emerges
from Figure 2 that during the first cycle of convergence — 1997-2007 — one
witnesses three development phases in the level of sales. A first phase —
1997-2000 — was countersigned by a sustained growth characterised by two
figure annual rates. The market felt positively the reduction in size and
weight of handsets, as well as the reduction in prices of the expansion in the
network coverage. A second phase — 2000-2002 — was instead marked by a
slump in sales. In this period, as observed (Giachetti, Marchi, 2010, p. 1136)
“mobile phone sales were somewhat depressed by the US economic
recession starting in 2000 and exacerbated after 11 September 2001”. A third
phase — 2003-2007 — was in contrast characterized by an extremely well
sustained growth in sales, connected to the definitive affirmation of the
cellular phone as mass produced, thanks on one hand to the introduction on
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the market of low-price handsets and, on the other, to the numerous
technological innovations which have also sparked off the development of
the smartphone industry.

During the second cycle of convergence begun in 2007, in a first
phase — 2007-2010 - the sales of feature phones have still grown, with a
peak reached in 2010, when they reached almost 1.4 billion units. This phase
of growth was followed by a rapid phase of decline which starting from
2011, brought about in only four years a reduction in the sales greater than
50 per cent. Such a rapid drop in this market appears the effect of a
substitution process of the feature phones with the smartphones. The
opposite trends of the two markets have in fact brought about, as can be
evinced from Figure 2, the overtaking in 2013 of the sales of the
smartphones compared with those of traditional mobile phones. In 2014, the
smartphones, with more than 1.2 billion units sold, now represent two thirds
of the total sales of the mobile phone devices. The forecasts for the future
confirm this trend, which in a few years will lead the segment of the feature
phones to assume a position completely residual in the market. The estimates
show that the quota of smartphones on the total of mobile phones market
should exceed 88 per cent in 2018 (Gartner Group, 2014b).

In Figure 2 are finally reported the sales of the mobile phones
industry considered in its entirety — smartphones and feature phones —. The
progress naturally reflects the development phases of the sales of the two
markets which make it up. From the figure it emerges that during the first
cycle of convergence, in a first phase — 1997-2002 — the progress of the sales
of the sector corresponded to that of the feature phones, and was therefore
characterised by a sustained growth in 1997-2000, and a period of
stagnation, in 2000-2002. This was followed by a phase of continuous
growth in sales, in keeping with a highly increased growth in the market of
the feature phones and with the rapid development of the nascent smartphone
industry.

During the second cycle of convergence, in a first phase — 2007-2010
— the sales of both markets making up the market of the mobile phone
devices have continued to grow, contributing to a well sustained
development of the same, while in a second phase — 2011-2014 -, in
correspondence with the substitution process between smartphones and
feature phones, a slowing down was recorded in the development rate of the
total sales, index of a transition moment between one phase of growth to a
maturity phase of the sector. More specifically in 2014 the sales reached
almost 1.9 billion units, with the annual growth of 3.5 per cent. The actual
moment of saturation of the sector considered is witnessed by the progress of
the rate of penetration at world level of mobile phones, passing from 3.7 per
cent in 1997, to 50.5 per cent in 2007 and to 95.5 per cent in 2014. It has
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been observed in this regard that in 2014 relatively to the penetration rate at
world level “mobile-cellular growth rates have reached their lowest-ever
level (2.6 per cent globally), indicating that the market is approaching
saturation levels” (ITU, 2014).

Conclusion and future research directions

On the basis of the analysis carried out in the course of the work it is
possible to carry out, in keeping with the cognitive objectives of the work,
some conclusive considerations regarding the effects of the process of digital
convergence on the dynamics of growth of the smartphone industry.

Firstly the analysis has permitted us to show that this process is
subdivisable into two different cycles. During the first cycle of convergence,
which may be set in the period ranging from the mid-1990s to 2007, in a first
period the mobile phone and PDA industries both overlapped the sector of
the Internet based services through a product convergence in
complementarities. Subsequently, there came about in parallel two types of
convergence: on the one side, a convergence in product substitutes of PDAs
and mobile phones; on the other, a convergence in product complements
between mobile phones and digital audio and video devices. The second
cycle of convergence, which started from 2007, the year in which Apple,
with the introduction of the iPhone, played the role of ‘forerunner’ towards a
new use modality of the smartphone, a process of convergence came about in
product complements between the nascent sector of smartphones, those of
the software and of the hardware for the personal computer and the ‘internet
industry’.

The study has been able to show that during each of the two cycles
analyzed, various drivers, both of the macro-type — the technological
innovations — and the micro-type - the drives from the demand side and the
innovative strategies of the companies — have acted jointly in bringing about
the process of digital convergence at the basis of the birth and development
of the smartphone industry. In this regard it is important to show that these
drivers seem to have carried out different functions in the development of the
convergence process. In both cycles, in fact, the technological driver has
represented the basic factor on which the other drivers seem to activate. In
particular, the demand driver appears to have assumed the role of ‘guide
factor’ of the development trajectory of the convergence process, while that
represented by the innovative strategies of the companies seems to have
mainly performed the role of ‘accelerator’ of the dynamics of convergence.
This consideration appears in keeping with the indications of the scholars
who have shown that in the markets characterized by the process of digital
convergence only if the potentialities offered by the technological driver are
addressed and sustained by the listening capacity of the client and the
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capacity of ‘visioning’ on the part of the companies (Drejers, Riis, 2001),
does one avoid “the risk that an over driven focusing on the technological
driver leads towards confusing causes and effects of the convergence”
(Ancarani, Costabile, 2005, p. 41).

The analysis carried out has also permitted describing, in keeping
with the cognitive objectives of the work, the progress of the main sectors —
PDA, feature phone, smartphone and smartphone operating system -
affected by the convergence process in relationship with the different phases
of this process. In great synthesis, it has emerged from the analysis that the
convergence process has through time brought about the decline of the sales
of PDAs and of feature phones through the substitution effect of these
devices with the smartphones. The study has shown, moreover, that the
continuous growth of the sales of smartphones, still on going, is closely
interrelated with that which has characterised the sector of the smartphone
operating systems, in that the development potential and the strategies of the
production companies of the hybrid mobile devices are ever more dependent
on the complementary innovations created by the producers of the software
platforms.

The market changes described have brought about a profound change
in the competitive dynamics in the sectors involved by the convergence
process. As observed, in the industries characterized by this process,
especially in the cases of convergence in product complements, “the
incumbent firms are often slow to respond to the new technological
opportunities. This opens up the possibility of entry for new entrants”.
Therefore, the rate of entry by new firms in this converging sector is high,
because newcomers pursue a focus strategy, concentrating on the
development of the new technology and new complementary services
(Stieglitz, 2002, p. 19). In fact the convergence has had a radical impact on
the competitive positioning of the incumbent firms, operating in the mobile
phone and in the PDA industries, with respect to that of the newcomer firms,
coming from the converging industries. This open up to a further
development of the research, already in progress, in the direction of studying
how the convergence process in the smartphone industry has modified the
logics of competition and the competitive positioning of the companies
operating in the convergent sectors.
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