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Index of Abbreviations

These are the working definitions for common terms used in this thesis:

App — A software application that is used on a Smartphone.

App store — An online marketplace were software applications can be downloaded to
Smartphones.

ARPU — Average revenue per unit.

CAGR - Compound Annual Growth Rate

Conventional phone — A less advanced mobile phone compared to a Smartphone or feature
phones with limited capability for the user to alter the user interface or applications

Data access — A way that mobile phones use to reach online services via wireless mobile
Telecommunication networks.

EBITDA — Earnings before interest, taxes, depreciation and amortization.

GSM - Global System for Mobile Communications

GVC - Global Value Chain

Handset OEM — Handset original equipment manufacturer, a company that designs and
brands mobile phones.

ICT - Information and Communication Technology

10S — Apple Operating System

IP — Internet Protocol

Infrastructure provider — A company that builds mobile telecommunications networks.
LTE - Long Term Evolution (Network)

Messaging — A way of communicating between mobile phones through written text
messages.

Mobile network operator — A company that provides telecommunications services and often
owns and/or operates one or more mobile telecommunications networks.

NGN — Next Generation Network
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OS — Operating System

OTT player — Over-the-top player, a company that delivers software content of mobile
phones through platforms.

NVA — Network Value Analysis

PDA — Personal Digital Assistant

Platform — A mobile operating system used on Smartphones.

Portal — An ecosystem with content for mobile phones offered by a mobile network
Operator, handset manufacturer or Operating System (OS) provider

RIM — Research in Motion

SCM - Supply Chain Management

SDK — Software development kit

Smartphone — Mobile phone that includes a mobile operating system, and has significant
user capability to add applications with the associated advanced connectivity and computing
power

Telco — Slang for mobile network operators.

Ul — User interface

UX — User experience

Voice — A way of communicating between mobile phones through voice calling.
VOIP — Voice over Internet Protocol (Telephony via Internet)

Web 2.0 — A paradigm geared to enhanced creativity and collaboration on the world wide
web

WWW — World Wide Web (synonym for Internet)
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Abstract

The convergence of the telecommunications industry and the internet industry resulted in a
radical transformation of the established value chain and created new ecosystems in the
mobile telecommunications industry. The traditional and linear value chain approach, which
can be seen as a chain of activities that a firm operating in a specific industry performs in
order to deliver a valuable product or service to the market, can’t be used anymore to explain
the business relations between actors in the mobile telecommunications industry. This
disruption created opportunities for new entrants, but at the same time threats as well for
incumbent players, in particular amongst the group of handset manufacturers. Major changes
started to affect the mobile telecommunications industry through technical factors, such as the
evolution of the conventional phone which enabled voice and text messages services only into
the Smartphone which can operate with the superfast LTE network and replace the PC in its
functionality. Today we see the triumphal procession of the Smartphone, which will be sold
around 1 billion times in 2013, while the market for PCs and laptops dropped by 10% to only
315 million units, and of the tablets, with sales rocketing to an estimated 200 million units in
total.! The smartphone has gone from being a cutting-edge communications tool to becoming
an essential component in the everyday lives of billions of consumers. The tablet market is
growing quickly, with significant growth rates that would constitute an interesting basis for a

more detailed research, but however, we will concentrate on Smartphones only in this thesis.

In addition to the technical development on the network and device side, the evolution of
underlying business models for the actors was driven by the dynamics of the mobile operating
systems of Smartphones and their ecosystems. Based on a literature research in the areas of
supply chain and demand chain development as well as linear value chains, value networks
and mobile ecosystems, in Chapter 3 we will describe the mobile telecommunications market

with its current challenges and opportunities.

The research part consists of three main streams which examine different aspects of mobile
network operators, handset manufacturers, operating system enablers, content & service
providers as well as consumers in order to cover the main stakeholders acting in and

managing the mobile telecommunications ecosystem.

! See: Frankfurter Allgemeine Zeitung, 11th January 2014, p. 15 based on calculations by Gartner and IDC
10
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1. Introduction

1.1 Initial Situation

The present situation (year 2014) of the mobile telecommunications industry is a result of various
technologies and ecosystems, under independent development. Over the past few years, the battle for
the market of Smartphone operating systems between heavyweights like Apple, Nokia, Microsoft,
RIM and Google has been escalating. In recent years, mobile operators have seen the
commoditization of and major changes in the market of traditional telecommunication
services. Reasons of this development include an increased platform competition, a constant
decrease of revenues for mobile operators through lower value of text message and reduced
voice services, “all you can eat” tariffs an overall stagnation or even decrease of average
revenues per user (ARPU) and an increased substitution through voice over IP (VOIP) by
alternative service providers,, but also the technical development of the Smartphone which is
today more of a computer than a traditional telephone. The mobile device and mobile services
markets have been affected by a sharp rise of use of Smartphones. Smartphones have been
developed by integrating technologies from the telecommunications industry, consumer

electronics, PC industry, media industry and the different software sectors.

Compared to conventional phones, Smartphones have stronger computing capabilities, better
connectivity and advanced applications due to the power of mobile ecosystems. Smartphones
today combine functionalities of portable media players, digital cameras, GPS navigators,
gaming equipment and office related functionalities like e-mails, conference calls and video
calls. Smartphones are programmable mobile devices, running entire operating systems in a
manner similar to traditional computers. These features enable new types of mobile services,
which in turn shape the usage habits of Smartphone users. The programmability of the
Smartphone is a way to turn the device into the data collection platforms that provide detailed

information about user Smartphone usage habits. (Soikkeli, Karikoski,& Hdmmainen 2013).

The worldwide Smartphone market showed rapid growth in the past few years and the market
is already significantly bigger than the personal computer (PC) market — more than 1 billion
Smartphones were sold in 2013. Europe used to be a mobile continent with major
innovational power and significant R&D capabilities. Manufacturers such as Siemens,
Ericsson, Alcatel and Nokia built phones that enjoyed global demand and Europeans built

mobile networks worldwide. However, things are different now. Since April 2014, device

11
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developer Nokia, once one of the most prestigious European brands that in 2007 had nearly
40 percent of the total global mobile phone market, is a part of the US giant Microsoft. Nokia
stood for quality and innovation. Porter & Slovell (2002) published a well-respected case
study on how Nokia and Finland were able to create one of the world’s most competitive

economies.

The list of key handset manufacturers in the early days of the industry shows great difference
when compared with today’s leaderboard. Internet players like Google have gained strength,
the supply and value chain models have significantly changed over time as well and new
business models based on the different ecosystems were established. Over the last five to
seven years, the world of mobile telecommunications has changed entirely. Within this short
period, the growing success of Smartphones has led to huge changes: it became the most
important computing platform, the life cycle of the devices has shrunk dramatically and new
features have gained prominence in the field of consumer preference. Interestingly, this was
an overlapping period when the science of supply chain management earned strategic

importance in the everyday life of companies.

1.2 Motivation

The mobile telecommunications industry is a vibrant and constantly developing field in which
| have been working for the last 20 years and spent most of that time in international sales and
marketing positions for Nokia. Nokia was the world's largest vendor of mobile phones from
1998 to 2012. However, over the past five years it has suffered a declining market share as a
result of the growing use of touchscreen smartphones from other vendors. Since early days, |
have been closely following the technology trends, evolving business models and mobile
device evolution. For me, it is more than interesting to see how traditional value chains
change and turn into complex ecosystems while new business models come into play, steering
the entire industry into a different direction. The mobile industry is passing from periods of
rapid increase of subscriber base to the more modest growth of what is commonly called
industry maturity. The market penetration for mobile devices is already exceeding 100% in
most of the developed markets.

Nokia was not only the global leading manufacturer for mobile handsets total with around

40% market share during peak times in year 2008, but the dominating Smartphone

12
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manufacturer using the Symbian operating system as well. The Symbian operating system as
a platform accounted for two-thirds of the 115 million Smartphones sold in 2007. The
category name “Smartphone” hadn’t been created yet in 2007; instead, people used to call
these devices advanced mobile phones. Nokia named the Symbian-based devices of the Nokia
N-Series, targeted for consumers, respectively E-Series, targeted for business customers,
“Multimedia Computers”. This term did not become really popular outside the company,
despite the huge global success of products like the Communicator family or Nokia N95,
which was the best-selling Smartphone at its time. Not only that great products were
developed by the Finnish company, but their supply chain was world-class quality as well and
achieved benchmark status throughout the industries®. The AMR research saw Nokia leading
the way as late as 2008 in "supplier collaboration practices, design for supply chain and
embedded innovation”. This is why | tried in my early research to make the reasons for
Nokia’s success more transparent by visualizing the cooperation with suppliers and customers
in detail. I am sure it helped to understand the well-orchestrated value chain process and gives
insight why Nokia was successful in their partnerships, but we had to learn that it is more
important to develop a proper ecosystem as platform for mobile applications and other
services. Production and entire supply chains can be outsourced and are not key components
anymore for the success of a mobile handset manufacturer, as the example of iPhone shows
us, with no own production by Apple. The first iPhone was sold on the 7th of January 2007
and with that the mobile telecommunications industry changed entirely. The Smartphone
category, which in fact has already been in use since the mid-90s, developed exciting growth
rates and became the ultimate driver for mobile data consumption. “Platforms shape
symbiotic interactions. Apple’s iPhone may be taken as an illustration. The iPhone depends
on the platform provided by the mobile communication network without which it would not
work. But the iPhone itself serves as a platform for contents and applications. The architecture
of interdependences shapes the cooperative symbiotic relationships between four actors — the
mobile network operator, Apple and its suppliers and partners, the independent creators of
content and applications for iPhone and those who compete with the iPhone.”(Fransmann,

2010, p.19)

2 Study: Apple, Nokia, Dell Tops Among Global Supply Chains
http://www.cio.com/article/373563/Study Apple Nokia Dell Tops Among_Global Supply Chains
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Based on the stunning success of the iPhone, the focus of my research changed from supply
and value chains to Smartphone ecosystems as success factors in the mobile

telecommunications industry.

1.3  Research Objectives

The telecommunications industry is a vital and fast-changing industry. Development of technology
and introduction of new devices is happening at increasingly fast rates. A basic question is if the
consumers can follow these trends, adapt the new offerings and use it. It is important to examine the
market research data properly to understand the relevance and try to better understand the usage
pattern of the consumers. Fast development of technology makes it essential for players like
telecommunications operators, mobile handset manufacturers, service providers and all other
stakeholders to create offers which are easy to understand, playful to learn and promise fun and
interesting experience. As a consequence of the developments in the mobile telecommunications
industry described in the earlier sections, mobile handset manufacturers and other stakeholders are
confronted with major challenges.

My PhD thesis will give a comprehensive overview on the mobile telecommunications industry which
can be valuable not only for members of the sector, but for external stakeholders as well. The work is
aimed as a cross-sectional study based on literature reviews, complementary data with high relevance
from previous research, statistical data and estimations as well as own research and explanations
derived from experience and knowledge. The aim of my research is to identify the stakeholders of the
mobile telecommunications industry and examine their different roles in connection with changes in
the supply and value chain, up to the latest developments of mobile ecosystem business models. It
should help to identify the different time-based stages and development of mobile platforms and
smartphone ecosystems. A couple of intensive consumer research projects should help to underpin the
findings when it comes to mobile applications and smartphone usage. Major parts of the work were

done from the point of view of mobile handset manufacturers.

1.4  Research Methodology

Research underlying this thesis began in 2010 and went on in the course of the author’s employment
as General Manager of Nokia in Hungary, Czech Republic and Slovakia. An important component of

the research strategy was to integrate industry projects and academic research in order to guarantee the

14
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practicality of research results. Research conducted in the course of this dissertation was, for the

majority of times, accompanied by projects with partners related to the telecommunications industry.

In the year 2009 and 2010, the research focused on mobile services and manufacturer application

stores. Due to the change of strategy within the mobile telecommunications industry as well due to the

particular changes of Nokia in that area, the completed research could not be used for this thesis

anymore. The shift of interest happened in 2010 with online research about end consumer preferences

and interests when it comes to mobile phone and Smartphone features. In the following three

consecutive years, between 2011 and 2013, the author was coordinating and leading the research

programs of CEMS from company perspective, together with Students from the Corvinus University

Budapest. Research questions were often motivated by insight gained during the course of projects. In

addition, research results often allowed derivations of practice-oriented implications for project work.

Because of the close interdependency of the project and research work, the industry projects are

shortly described in the following.

Figure 0: Overview of research projects and development of objectives over time

Project Title Partners/Participants Period Objectives
Supply chain  management | Mobile operator — | 2009/2010 Work out why Nokia is successful
and logistics within  the | Nokia logistics team with their supply and value chain
mobile  telecommunications model
industry
Telecommunications market | Mobile operator — desk | 2010 Find out if the penetration rate of
maturity — Mobile service | research  with EU mobile phone subscriptions has a
adoption statistics relevant influence on the pricing and
service level in EU context.
Smartphone user behavior in | End consumer | 2010 Examine consumer habits and
Hungary research —  online | (October- interests.
survey on  Nokia | November) Are consumers different when it
homepage comes to gender, geographics and
demographics?
Penetrating the Hungarian | CEMS — business | 2011 (March- | Understand the consumers’ view on
Smartphone market project with | May) Nokia Symbian devices compared to

international students

competition

Consumers’ insights, research
and pilot education program
for new Nokia
800

Smartphone

building

Lumia Windows

CEMS -

project

business
with

international students

2012 (March-
May)

Create a Go-to-Market plan for
Nokia Lumia devices with Windows
OS which had been newly introduced

to the market

15
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Nokia Lumia Smartphone | CEMS —  business | 2013 (March-
Market Research Proposal project with | May)

international students

Work out the competitive situation of
Nokia Lumia devices, Purchase
decision and make the strength of the

Windows OS clear from a consumer

point of view

Source: Own figure

In a summary, practical research projects were carried out in the form of

a.) desk research;
b.) online questionnaire;

c.) deep interviews with pre-defined target groups

and rolled out in three separate steps (see Chapters 4, 5 and 6).

1.5 Hypotheses Mapping

The hypotheses in my research are centered around the different stakeholders. Mobile
operators which stand for connectivity in the mobile industry represent the subject of research
in Chapter 4 (hypothesis one). The consumer, who is in the center of interest for all other
participants, will be analyzed by different factors in Chapter 5 (hypotheses two to five).
Device manufacturers are the subject of research for hypothesis 6 and represent the user
interface to the consumer on different mobile phones and Smartphones introduced into the
market. They are part of Chapter 6, together with the content and services providers which are
responsible for the mobile operating system (OS) in hypothesis seven.

| have done a mapping of the different hypotheses of this dissertation. Figure 1 outlines and
puts into perspective the logical connection between the different hypotheses. In total there

will be seven different hypotheses to examine in detail.

Chapter 4 (Telecommunications market maturity — Mobile service adaption) describes a desk
research study carried out from a macro-economic perspective to examine the regulation

aspects of the mobile telecommunications industry in Europe.

16
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Hypothesis to Chapter 4: (mobile operators)

H1 - In a comparison of European countries, the penetration rate of mobile phone

subscriptions has a relevant influence on the pricing and service level.

In order to properly examine the hypothesis, the relationships between chosen variables like
investment, employment and number of mobile subscriptions must be revealed and countries

will be grouped based on factor coordinates.

In Chapter 5 (Smartphone user behavior in Hungary) | ask the question whether consumers
behave the same when it comes to mobile applications. What are the major consumer habits

and interests?
Hypotheses to Chapter 5: (Consumers)

Consumers behave in a different way when it comes to mobile applications. Usage cases and
most important applications were tested and differentiation analysis was made by gender,
demographics and geography. At a later stage, some of the hypotheses will be split into sub-
groups to sharpen the focus.

H2: Telephony and text messages will be the most important applications and features

used in a mobile phone.
H3: Men download more applications than women and are willing to pay more for it.

H4: People living in the city have internet access more often and download more

applications than people in rural areas.
H5: Willingness to pay (more) for applications is different among age groups.

In order to learn more about the mobile phone and Smartphone user behavior of Hungarian
end consumers, we did an online survey between November and December 2010, on the
Hungarian homepage of Nokia. We checked the willingness of end consumers to pay money
for different mobile applications and asked them about their preferences. Based on the more
than valid and individual 2140 answers given to the online survey, | defined three specific
groups of hypothesis and tried to prove those with standard statistical methods. My findings
should help make use behavior transparent and clear for all interested in the mobile device
and applications market. The topic is of major importance for mobile phone manufacturers,
for network operators as well for application and other stakeholders in the mobile value chain.

17
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In Chapter 6 (Smartphone Success — consumer motivation and challenges for Windows
Phone 0S)® I was searching for better understanding and analyzing the end consumer opinion,
feedbacks and purchase decision making process regarding Nokia Lumia Smartphones. | was
focusing on the perception of customers and the importance and effectiveness of the

distribution channel.

These results helped in establishing a knowledge base about general requirements for a phone
as well as its marketing, branding, pricing and distribution strategy. The focus groups were
covered by customized questions which lead to a discussion among the participants. In order
not to restrict answers by the participants, these focus group meetings were held in Hungarian
and the results were translated for the purpose of this paper. The second step brought
legitimacy to the prior findings of the qualitative phase by supporting them on a broad and

diversified spectrum.

The aim of this research was to understand the relative position of the Nokia Smartphone
range and its future development in the highly competitive Smartphone market with the
Microsoft Windows Phone 8 (WP8) Operating System.*

Hypothesis for Chapter 6: (Device manufacturer/Enabler/Content and service provider)

H6: For the purchase decision of a Smartphone, the most important attributes and

functions are related to device hardware and centered around Internet usage.

H7: Telephony will remain the key feature in a Smartphone, but social media

applications and Internet browsing are more important than traditional text message.

The hypotheses cover the major parts of the business ecosystem in the mobile
telecommunications industry. Hypothesis one is focusing on the mobile operators. Hypothesis
two to five are covering the area of the consumers. Hypothesis six is centered on mobile
device manufacturers and user interface challenges. Hypothesis seven examines the enablers
and support services as well as the available content and applications. Figure 1 visualizes the

hypotheses based on the stakeholder model of the mobile telecommunications industry.

® The research in chapter 6 was carried out together with CEMS students/Corvinus University Hungary in the
time period March — May 2013.

* Nokia introduced the first range of devices with the an Android Operating System just on 24™ February 2014 in
Barcelona during Mobile World Congress. This announcement is a significant change in the strategy of
Nokia/Microsoft with the aim of gaining more global marketshare points in shorter period and use the cloud
services cross across mobile OS platforms, but was not part of my researchwork.
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Figure 1: Mobile telecommunications industry stakeholder model and hypotheses mapping
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This thesis is primarily concerned with the telecommunications industry; in particular the

roles of different stakeholders and their changes over time. The focus is on mobile operators,

consumers, enablers, content and service providers, mainly from the point of view of mobile

handset manufacturers and end consumers using the devices and services.
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2. Fundamentals and Literature Research

Thanks to agreements of my company with many digital publishing houses, my basic strategy
for collecting relevant literature was a keyword search in an almost complete list of scientific

libraries for which | was granted access through beneficial company agreements:
. The ACM Digital Library®

. IEEE Explore®

. Springer Verlags digital library, SpringerLink’

. Science Direct. An online collection of published scientific research operated by the

publisher Elsevier®
. Thomson Reuters Web of Science. An online academic citation index °
. Wiley. ™

In addition to that, |1 had access to many external sources of data from Gartner, Strategy
Analytics and other market research companies, which are not scientific, but very helpful to
understand market dynamics and developments when it comes to platforms, ecosystems and

value chain in mobile telecommunications industry.

In order to achieve success in project implementation, the first step is not only to research and
find information on relevant literature, but also to make sure that the collected information is
up-to-date and covers the latest developments within the area of interest. During the research,
| had to change the focus of the study and redefine the topic. My first idea was to examine the
“mobile services as a key differentiator within the mobile telecommunications industry”, but
it turned out not to be the critical success factor anymore as almost all Smartphone platforms
have similar and exchangeable offerings. | re-focused my research and analyzed the supply
and value chains as success factors for mobile industry actors and particular mobile phone

manufacturers. It seems that these findings can help explain the telecommunications industry

® http://dl.acm.org/

® http://ieeexplore.ieee.org/Xplore/home.jsp
" http://www.springerlink.com

& http://www.sciencedirect.com

® http://apps.webofknowledge.com

19 http://onlinelibrary.wiley.com
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and its relationships before 2007, but ever since Apple introduced the first iPhone in 2007, the
Smartphone concept has changed the entire industry. Smartphones have become of major
importance for the volume and even more the value part of the industry. The linear approach
of value chain isn’t working anymore to explain today’s realities and latest developments.
Several schools of literature may help us to understand the practical challenges at hand.
Besides basic literature research around the supply, demand and value chain, I will discuss the
concepts of value networks and mobile ecosystems. Key interest of the research will be on the
platform aspect of the industry which is called the “platformization” by a couple of authors
(Ballon 2009, Gawer 2009). In today’s telecommunication markets, platform leaders have
built their business models around crucial gatekeeper functionalities, aiming at controlling the
wider value chain and capturing significant business in a very competitive manner against
other ecosystems and even with pre-programmed conflicts within the respective ecosystem.
The thought schools of service innovation and the different business models of the actors in
the mobile telecommunications industry will be elaborated and the completed research
outlined. For the thesis, another major topic of interest is the Smartphone itself as an urgent

computing platform and the usage cases, together with Smartphone user behaviors studies.

Any discussion on strategy and its importance to an organization must first look at some of
the key theories and beliefs attached to strategy. Is it a developed plan for the firm to follow
or more of a description of what might work in various environments? Mintzberg et al. (1998)
describe one of the schools of thought on what we define strategy. He describes deliberate and
emergent strategies as the way of grouping what organizations may do. Deliberate strategies
are things a firm makes a conscious effort to develop and put forward in the marketplace.
These are driven by the firm’s belief that these elements can be a source of competitive
advantage and can lead to further direction. Strategies that emerge are ones that come to light,
but were not intended earlier. Once they are realized, they become a source of advantage or of
potential growth despite the lack of original intent. The question then is: do firms look to
supply chain as a deliberate strategy or are they emergent ones which rose out of necessity
and became a cornerstone of the success of the firm? The leaders in the supply chain industry
seem to follow both paths depending on the historical development of the firm and the need
for the success of the supply chain to drive their organization. We will see this in a variety of
examples throughout the literature reviews. Expectations for the value addition of the supply
chain will be driving factors for the supply chain professional to become more strategic in his
or her thinking. The increasing emphasis on global sourcing will likely be a key element that
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has an impact on the development of strategies to support those goals. A lot of the discussion
on the benefits of strategy focuses on the aspects attributed to marketing as a science. The
development of new products and new markets and the understanding of where the focus of a
firm’s resources should lie are critical aspects for strategy theorists. The concept of supply
chain effectiveness would often be linked to the concepts attached to cost management and
cost reductions as part of the overall objectives of an organization and the day-to-day
activities to keep the firm competitive.

2.1  Supply Chain Management in the Mobile Telecommunications Industry

While mobile phone hardware have been integrating more functions and technology over the
past 20 years, industry supply chains in telecommunications as well in the broader electronic
industry have been steadily disaggregating across corporate and national boundaries. The
mobile telecommunications industry has shifted through recent decades from a vast number of
nation-based technologies commercialized by vertically integrated firms to a few global

standards supported by global supply chains. (Dedrick, Kraemer & Linden 2011).

“We are living in a globalized world with increasing population which is facing severe global
economic and financial crises as well as serious environmental problems. The possibilities to
overcome these difficulties can be interpreted as the need for sustainable development calling
for innovation, increased R&D spending with increased R&D effectiveness and efficiency.”
(Fekete-Farkas & Gonda 2012. p. 129)

Nollet et al. (2005) examined the context and content of a generic supply strategy and its
strategy-making process. Consisting mostly of fundamental strategic management theories,
the paper explains the role of supply strategy in its managerial context. The meanings and use
of the terms “strategy” and “strategies” are worked out in detail. In addition to that, practical
conceptual framework for supply strategy formulation is given as well. A generic checklist,
built by segmenting supply management decisions, is outlined to guide supply professionals
in addressing strategic issues to create value for customers, avoiding confusion and
optimizing available resources. In the past, the strategic character of supply management has
been largely recognized, but at the same time classical frameworks guiding strategic thinking

and strategy-making have not taken into account supply chain management at the same level
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as marketing and other functions. The contribution of supply chain management and supply

“strategy” to corporate strategy goals and objectives is now reality (Nollet et al. 2005, p.137).

Supply chain management has become one of the most popular and fastest growing areas in
the management area. Academic journals publish countless articles on supply chain
management, universities offer courses and companies implement approaches and strategies
offered by supply chain management. In the current competitive scenario, supply chain
management assumes significant importance and is in focus for serious research attention.
Companies are challenged with findings ways to meet ever-rising customer expectations at a
manageable cost. Business must search out which parts of their supply chain process are not
competitive, understand which consumer needs are not being met, establish improvement
goals and implement the necessary changes rapidly. SCM is more than a new name for
logistics. SCM has assumed a significant role in a firm’s performance and has attracted
serious research attention over the last few years. Literature research in this chapter will give
an overview of already existing literature research papers of SCM and focus on mobile

telecommunications industry from the manufacturers’ point of view.

In the 1950s and 1960s, most manufacturers emphasized mass production to minimize unit
production cost with limited product or process flexibility. In the 1970s, the management
realized the impact of huge inventories on manufacturing cost, quality, product development,
and delivery lead-time. The massive global competition of the 1980s forced world-class
organizations to offer low-cost, high-quality and reliable products with greater design
flexibility if they wanted to survive. Manufacturers developed Just-In-Time (JIT) and other
concepts to improve manufacturing efficiency and life-cycle management. The concept of
SCM first appeared in the literature in the mid-1980°s (Houlihan (1985) and Jones (1985)).
The fundamental assumptions on which SCM is based are significantly older and can be
traced back to the channel research in (Bucklin (1966)), and systems integration research in
the 1960’s. More recent ideas of sharing information and exchange of inventory for
information came up (La Londe 1994). The evolution of SCM continued in the 1990s as
organizations connected strategic suppliers and logistics function to manage the corporate
resources in best possible manner. Today almost all manufacturers and retailers are embracing
the concept of SCM to improve efficiency and effectiveness across supply chain and work out
the competitive advantages (Jain, Dangayach, Agarwal & Banerjee 2010). The practice of
global value chain analysis within international development is based on the science of global

supply chain management and logistics. According to Branch (2009), the supply chain is “the
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time-related positioning of resources ensuring the material, people, operational capacity and
information are in the right place at the right time in the right quantity and cost.” (Branch
2009, p.13)

Plenty of literature is available on supply chain management and several research papers
contain literature reviews on the supply chain. Some of the key literature research articles are
described below and their messages are highlighting the future development and research

areas.

Vidal & Goetschalckx (1997) did an extensive literature review of strategic production-
distribution models. The review can be classified into four different sections: previous
reviews, optimization models, additional issues for modeling and case studies and
applications. Key element of the paper are the programming models which focus on global
logistics systems, addressing their lack of features and outlining opportunities for future
research in this area. Global supply chain models are more complex and difficult to solve than
models created for the domestic market only. ,,In such an international scenario, the flow of
cash and the flow of information are difficult to coordinate due to different taxes, duties,
exchange rates, trade barriers, transfer prices and duty drawbacks. These factors have to be
considered when designing any kind of global supply chain, but the inclusion of mathematical
models is very challenging” (Vidal & Goetschalckx 1997, p.2).

Now, more than 20 years later, the quantitative models are more accurate when representing
real systems and can be used much better as basis for decision making. Croom, Romano &
Giannakis (2000) reviewed 84 papers and examined what would constitute the domain of the
supply chain management as a management discipline. Primary categories in SCM literature
are defined, including strategic management, logistics, marketing relationships, partnerships,
best practices and organizational behaviors. The paper presents a basis for the debate and
development around the field of supply chain management by attempting to consolidate
learning, identify possible gaps and future directions of development. For the field of supply
chain management, a taxonomy and topology was provided as an aid to the classification of
research in the field as well as a means of providing a framework for the identification of the
key content of the subject. In ideal case, the all-encompassing philosophy of SCM embraces
each of the functions (logistics, transportation, operations management, marketing,
information technology and materials and distribution management) to produce an overall

supply chain strategy that ultimately enhances firm performance.
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Meixell & Gargeya (2005) analyze the global supply chain design and provide critical
evaluation in a complete literature review. In particular, they review the decision support
models for the design of global supply chains and the relationship between research literature
in this area and practical issues. The classification scheme is based on ongoing and emerging
issues in global supply chain management and includes review dimensions for decisions
addressed in the model, performance metrics, the degree to which the model supports
integrated decision processes and globalization considerations. They conclude that although
most models resolve a difficult feature associated with globalization, only few models address
the practical global value chain design problem in its entirety. The paper is closing with
recommendations for future research in global supply chain modeling. One of their findings is
that more industry settings need to be investigated in the context of global supply design. A
couple of industries have been explored in the model-based literature, including electronics
manufacturing. One of the challenges for any particular industry is to strategically decide on
those features that should be modeled to keep the problem tractable and thereby focus on the
special structure of the practical setting. Without that focus, the amount of data required is
huge and may be prohibitively time consuming. The shortcoming represents a major gap
between model development and implementation in real life. Future research should focus on
multi-tier supply chains with internal production sites and external supplier, to encompass

more performance criteria and a wider variety of industries.

Deveshwar & Rathee (2010) highlighted in their work the challenges for supply chain
management in today’s global competitive environment. Companies all over the world are
practicing supply chain as the latest methodology to reduce costs, generate revenues for future
growth, customer satisfaction and better utilization of their assets. In that severe competitive
environment, the gap between companies which are succeeding and those which aren’t, is
rapidly expanding. For these, supply chain management is a reverse of prior practices as
consumers today are telling suppliers how and when they want their inventory delivered.
Earlier, manufacturers supplied only products to customers and dictated how they would
accept and ship orders. Supply chain management is about developing a process which can
respond to different requirements of individual customers and requires a reassessment of what
the company is doing, where is it going and how it wants to get there (Deveshwar and Rathee
2010, p. 203).

Another literature review for supply chain management was carried out by Burgess, Singh &

Koroglu (2006). They structured the literature and highlighted implications for future research
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and earned a lot of respect with hundreds of citations referring to their paper. Their paper
provides, through a systematic and structured review of literature, insights into the
conceptualization and research methodological bases of the SCM field. The review describes
SCM in a concise manner, suggests how it should be described from a philosophy of
knowledge point of view and charts an agenda for future research. The analysis of articles was

grouped into four types:

a) descriptive features of SCM,;
b) literature definition issues;
c) theoretical concerns;

d) research methodological issues.

One of the key findings is the lack of consensus on SCM definitions and that the research

methods employed are mostly analytical, conceptual, empirical surveys or case studies.

In the paper of Jain, Dangayach, Agarwal & Banerjee (2010), a literature review reveals a
considerable growth of research in theory and practice of SCM. Many of the latest papers are
combining and transforming features of supply management as well as distribution
management. The integration of the two has resulted in the concept of extended enterprise so
that the supply chain is now regarded as the collaborative supply chain across intercompany
borders to maximize the value across the entire supply chain. The paper proposed a literature
classification scheme to cluster the 588 articles which they found in 13 referred academic
journals in the time between 1990 and 2010. The articles are grouped according to five
methodologies: exploratory, normative, methodological, literature review and hypothesis
testing. One of their findings is that the exploratory type of research is preferred most and it is
expected that, with the maturity of SCM, the hypothesis testing method will become more
important. In their paper, articles are grouped into fifteen categories on the basis of content
analysis. The authors come to the final conclusion that manufacturers used to be the drivers of
the supply chain, managing the speed at which products were manufactured and delivered to
the market. Today, customers and consumers are calling the shots, putting pressure on
manufacturers to enact life-cycle plans and make them scramble to meet the high expectations
on styles, features, quick order fulfilment and fast delivery. The quality of manufacture, which
was a long-time competitive advantage and differentiator, is approaching parity across board.
That means that meeting customer-specific demand for product delivery has emerged as the
next critical opportunity for competitive advantage. It is becoming essential for companies to
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learn how to improve management of their supply chains to write new success stories in the
global marketplace. Studies on benchmarking show significant cost differences between
companies that exhibit best-in-class performance and ones with traditional ways of working.

Marra, Ho & Edwards (2012) carried out a literature review focusing on knowledge
management in the supply chain. The paper contributes to the discussion on the role and
importance of knowledge management by exploring 58 selected journal articles which were
systematically analyzed. In that, theoretical as well methodological characteristics were used
to examine the way in which knowledge management applications are used in the supply

chain environment.

Lee (2004) highlighted that efficient knowledge flows and knowledge sharing process among

supply chain partners give them several characteristics like

o agility;
e adaptability; and

e alignment

in order to be the best performers. High speed and low cost of supply chain management are
not enough in today’s world to have a true ,.triple-A supply chain”. Nokia and Ericsson
provided a case study about a supplier factory for radio frequency (RF) chips, a key
component for mobile phones, which went up in flames in March 2000. Nokia managers
carried out design changes so that other companies could manufacture similar components
and contacted backup sources. Ericsson, on the contrary, had been weeding out backup
supplier because they wanted to trim cost and they didn’t have a plan B in place. As a result,
Ericsson had significant shortcomings in their supply and some new devices came late to the
market. In this case, Nokia was able to gain market share from Ericsson because they had the

more agile supply chain concept in place (Lee 2004, p. 105).

Christopher & Peck (2004) did a detailed research on the supply chain venerability in
uncertain and turbulent markets. For them, the supply chain became more complex as a result
of global sourcing and continued the trend of saving cost by all means. According to them, the

five categories and sources of risk are

a) supply;
b) process;

c) demand;
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d) control; and

e) environmental.

In their paper, they describe the risks and give advice how to make the supply chain resilient
against the possible issues coming up. They come to the conclusion that resilience implies
flexibility and agility. Its implications extend beyond process design to basic decisions on
sourcing the establishment of deeper collaborative supply chain relationships based on greater

transparency of information.

The study of Marra, Ho & Edwards (2012) shows that little evidence of the positive relation
exists between the use of IT solutions and companies’ performance. There are issues which
will remain unexplored such as the excess of age of the knowledge in supply chain
management systems. A deeper understanding of the process of knowledge accumulation is
needed to get more insights and guidance for the knowledge accumulation process within the
supply chain. (Marra, Ho & Edwards 2012. p. 6103)

An interesting aspect of the cost reduction in supply chain came from Lida (2012). In the
paper, he studies cooperative cost reduction in a decentralized supply chain with single
manufacturer and multiple suppliers. The main goal of the research was to investigate the
alignment of incentives of the players in order to advance cooperative cost-reduction
activities. Two different types of agreements got worked out: effort sharing agreements which
share the benefits of cooperative cost reduction and effort compensation agreements which
offset the parties for the cost of their efforts. Both of the tested agreements are based on a
close relationship between the players and satisfy the observability condition. The results of
the model show clearly whether members in a supply chain take the path of collaboration,
building long-term partnerships between them and whether the supportive agreements for
developing cost-reduction efforts are consistent with its direction. As it is, additional
agreements would be preferable to the traditional contract (Lida 2012, p.189). An important
conclusion here is that the contractual situation between manufacturer and supplier can be an

important element for improvement to get the best possible from the partner.

Shukla, Garg & Agarwal (2011) did an extensive literature review and found that the
management of supply chain and the roles of various actors involved are different from
industry to industry and company to company. They defined what constitutes supply chain
management research and classified SCM research articles according to their approach and

methodologies. The research presents main activities within the supply chain and proposes a

29



DOI: 10.14751/SZI1E.2014.032

step-by-step approach for understanding the complete picture of supply chain for the effective
management of the entire structure of the supply chain. It states that they see SCM as a
network of facilities that produces raw materials, transform them into intermediate goods and

then final products through a distribution system.

The next big challenge for companies is to make a suitable roadmap for adoption and
implementation. A six-step approach is suggested to meet the challenge and completely
understand the concept of supply chain management. Current trends like outsourcing,
information technology adaption and third party logistics are described as opportunities for
development of SCM. It is assumed that, in the future, companies will have to adopt
partnership information sharing initiative with suppliers and customers. The establishment of
mutual trust within the supply chain to share the vital information for effective SCM practice
and development of suitable models for the same will be a great challenge for researchers and
practitioners. As a general truth, they stated that the literature is still very fragmented and
several studies examine only one link of the chain and the focus falls on a single component
of the supply chain performance. Six major movements can be found in the evolution of
management studies: Creation, Integration, Globalization, Specialization (2 phases) and
»SCM 2.0”.

In this part of the literature review, special focus will be on telecommunications industry from
the view point of mobile handset manufacturers and mobile network operators. For many
years, Mobile Network Operators (MNOs) have held and managed many functions like

control over the

e physical networks;
e services;

e content;

e marketing and

¢ Dilling the customer.

Due to the new technical platforms, the value chain has been further developed over time and

changed in many aspects.

Supply Chain Management (SCM) is a major issue in many industries as organizations
appreciate the importance of creating good relationships with their suppliers, customers and

other stakeholders. ,,The management of the supply chain and the roles of the respective
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stakeholders differ from company to company and are diverse between industries. Over time
the role of the supply chain management is changing and has to be adjusted to new market
requirements. In the earlier years, the focus was on materials planning, utilizing materials
requirements planning techniques, inventory logistics management with one warehouse multi-
retailer distribution system, and push and pull operations for production systems. The last
years however, there has been an increased interest in design and implementing integrated
systems, such as Rosetta net and other 1T-supported information exchange between partners
in the supply chain process” (Al-Mudimigh, Zairi & Ahmad 2004, p. 9).

Salo & Karjaluoto (2006) are presenting in their paper a critical summary of the discussion on
the supply chain enabled by information technology in order to provide a framework that
helps managers and practitioners to tackle this phenomenon. Their research attempts to close
the gap which exists between supply chain management and information technology
literature. The role of information technology is in focus as well as the evolution of these
technologies and their impact on the management of supply chains. The main contribution of
the paper is the preliminary model which they developed to underpin the importance of
integrating both internal and external systems in the supply chain to make the coordination of
activities easier. Only relevant information should be shared to avoid confusing people with
too much data, regardless of the high number of parties involved with their own internal
technologies. The concept can work if the top management is supportive and technologies for

integration are selected carefully (Salo & Karjaluoto 2006, p. 26).

The SCM concept focuses on relationship management of the parties in the network and tries
to harmonize the processes in order to foster the integration. A comprehensive definition of
supply chain was given by the Council of Supply Chain Management: ,,The material and
informational interchanges in the logistical process stretching from acquisition of raw
materials to delivery of finished products to the end user. All vendors, service providers and
customers are links in the supply chain” (Vitasek, K. (2010). Supply Chain Management

Terms and Glossary).

An overview of the variety for definitions of SCM can be found by Jain, Dangayach,
Agarwal, & Banerjee (2010).
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Figure 2: Various connotations of Supply Chain Management reported in the literature

Researchers | Year Definition |

Chopra and 2001 “A supply chain consists of all stages involved, directly or
Meindl indirectly, in fulfilling a customer request”.

Mentzeretal. 2001 “The systemic, strategic coordination of the traditional business
functions and the tactics across these business functions within a
particular company and across businesses within the supply chain,
for the purposes of improving the long-term performance of the
individual companies and the supply chain as a whole.”

Handfield & 1999 “A supply chain encompasses all activities associated with the

Nichols flow and transformation of goods from the raw material stage,
through to the end user, as well as the associated information
flows”.

Christopher 1998 “The supply chain is the network of organizations that are
involved, through upstream and downstream linkages, in the
different processes and activities that produce value in the form of
products and services in the hands of the ultimate customer”.

“The integration activities taking place among a network of
Lee & Corey 1995 facilities that procure Raw material, transform them into
intermediate goods and then final products, & deliver Products to
customers through a distribution system”

Ganeshanand 1995 “A supply chain is a network of facilities and distribution options
Harrison that performs the functions of procurement of materials,
transformation of these materials intermediate and finished
products, and the distribution of these finished products

customers.”
Cooper & 1993 “SCM is an integrative philosophy to manage the total flow of
Ellram distribution channel from the supplier to ultimate user”

Source: Jain, Dangayach, Agarwal & Banerjee (2011, p. 2062)

In a majority of definitions, it is apparent that not only does the supply chain include
manufacturers and suppliers, but also transporters, warehouses, retailers and the customers
themselves. It is clear that supply chain management has a significant role to play and needs

critical attention in the corporate setting.

As Cooper, Lambert & Pagh (1997) figured out on the basis of management literature and
management practice, there is a need for some level of coordination of activities and
processes within and between organizations in the supply chain which requires integration of
business operations in the supply chain that goes beyond logistics. New product development
is one example for this. Logistics is not going to cover the product development process or the
customer. In such matters, integration of all key business processes across the supply chain is
called supply chain management. The authors propose a conceptual model which provides

guidance for future supply chain decision-making and research to expand the boundaries of
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supply chain management (Cooper, Lambert & Pagh 1997, p. 11). In the doctoral thesis of
Poiger (2010), the author focuses on the improving performance of supply chain processes by
reducing the variability. He notices that SCM has become one of the most popular and fastest
growing areas in management. The major issue of SCM is the proper design of supply chains
to serve customers effectively (high customer service) and efficiently (at low costs). This is
particularly difficult as companies nowadays face a series of challenges like shrinking product
life cycles, the proliferation of product variants (mass customization) and increasing
uncertainty on both the demand and the supply side. However, this author doesn’t focus on
mobile technology industry either, but for the later part of this thesis, we will see how
important these general findings are in particular for the mobile industry. In his study, he
analyses whether and how variability can be reduced in supply chains and thereby improve
process performance of supply chains. His study is restricted to business-to-business (B2B)
context and leaves the consumer out from his model. The overview in Figure 3 describes the

key measures to reduce different types of variability from the perspective of a manufacturer.

Figure 3: Overview of measures to reduce different types of variability

Type of variability

Examples

Counter measures

Demand
variability due to

Arrival of individual
customer orders

Better forecasting
Information sharing & coordination

randomness with downstream partner
(e.g., VMI, CPFR)

Demand Product mix  (i.e., | ,Every-day-low-price”

variability due to | number of SKUs) long-term contracts

management Pricing

decision Technological change

Supply variability
due to randomness

Quality defects
Equipment breakdown
Worker absenteeism
Transit time for local

Quality management Six
Sigma)
TPM

Supplier selection & development

(TQM,

delivery Information sharing & coordination
Quality of incoming | with upstream partner (supplier)
supplies

Supply variability | Preventative Lean management (e.g., reduction of

due to | maintenance setup time)

management Setup time & | Reducing batch size

decision Production batch size

Transportation batch

size

Source: Poiger 2010, p. 94
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Based on the variability framework, various possibilities for reducing variability are presented
and deeply analyzed. Concepts to reduce supply variability are, among others, lean
management, quality management (TQM, Six Sigma) and Total Productive Maintenance
(TPM). The main levers to reduce demand variability are information sharing and
coordination between the partners in the supply chain. Another research question is which
information and information sharing concepts reduce variability? The research showed that
information sharing primarily reduces demand variability by exchanging data on inventory
level, sales and sales forecasts. Very important are the managerial implication and findings

based on the empirical part of the study of two real world production processes.

First, variability has a substantial impact on the processing performance of supply chains, and,
since hedging against variability is expensive, either a safety stock or safety capacity has to be
created. As a consequence, it makes sense for a company to try to decrease variability as

much as possible. The range of possible activities is provided in table 3.

As a second finding, a manufacturer can reduce variability without having a deal with
suppliers or customers, just by taking out any kinds of variability from the internal

manufacturing process.

Thirdly, information sharing is a smart way to eliminate demand variability. From the
manufacturer’s point of view, it is important to see that he is both a buyer (interface with the
supplier) and a seller (interface with the customers). To improve the process performance for
the manufacturer concerning perfect order fulfillment, it would be good to look for
collaboration with the supplier as well with the customer. Finally, the remaining variability
can be handled by using a combination of safety stock, safety capacity and safety time, the
extent of which depends on customer expectations, overall corporate strategy, industry, cost

structure and other influencing factors.

In a summary, it can be stated that handling variability within the supply chain is a major
challenge for every supply chain manager, as there is always some kind of uncertainty or
unexpected variability (Poiger 2010, p. 95). The analysis and proposed model are not focusing
on the mobile telecommunications market in particular, but are nonetheless useful because the
variety of different phone models in different colors is creating a major cost factor for handset

manufacturers.
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Dedrick, Kraemer & Linden (2011) analyzed the distribution of value in the mobile phone
supply chain which extended over national and firm boundaries. Over the past decade, firms
working around the world on the convergence of computing, communications and consumer
electronics have created products with a high capability to price ratio that is driving mass
market consumption. One of the most visible forms of appearance is the multi-function
Smartphone, which is a mobile phone that can perform computing functions such as accessing
the internet, sending and receiving e-mails and storing data as well as running consumer
applications such as playing music, games and video. Smartphone makers have created
tremendous value through product engineering, design and system integration as well as the
producers of innovative components on which they are dependent on. They applied a novel
framework which is based on financial measures of value capture of three different mobile

phones introduced in the years 2004-2008.

The analysis applies a framework based on financial measures of value capture, including

different performance indicators like profitability. The analysis answers a couple of questions:

How are the financial benefits of innovation distributed among the companies in a global

value chain for advanced mobile telecommunications technology?

How much value is created and captured in the home countries of innovative brand-name
companies, compared with countries where the products are manufactured or where they are

sold and used?

How do handset subsidies affect the profitability of mobile network operators, mobile handset

manufacturers and the consumer cost of services?

They figured out that mobile handset manufacturers are capturing less value (cross profit)
than mobile operators who capture the greatest value from each device, with suppliers in a
distant third place. However, when speaking in terms of operating profit, the situation is
different. Mobile operators shoulder the burden of network installation, maintenance and
upgrades of their infrastructure (today, mobile operator investment in LTE network) and
absorb much of the value from subscription fees. The framework provided in the paper can be
used to calculate how much service charges might be inflated to cover the required subsidies.
Where once large integrated companies like Vodafone or T-Mobile built their own
infrastructure, developed the key components and designed, manufactured and distributed

their own products, today these activities are carried out by independent companies through
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the verticalization of the industry in a tremendous global network covering the semiconductor,

computer, communications and consumer electronics markets.

The paper by Dedrick, Kraemer & Linden is the first analysis of value capture by companies
carried out along the supply chain for Smartphones. The study has a couple of limitations as
the calculations are done on the basis of rough estimations for certain variables because the
actual cost and prices are not publicly known or available. Another limitation is that the
model excludes the value received by mobile handset manufacturers from third-party
applications (Apps) which are growing fast and have become one of the main value

generators in today’s mobile telecommunications ecosystem.

Despite the limitations of the value capture methodology, it allows a quantification and an
analysis of some microeconomic aspects for handset subsidies (Dedrick, Kraemer & Linden.
2010, p. 506).

The results generated with quantitative methods also confirm the qualitative analysis in
Tallberg, Hammainen, Toyli, Kamppari & Kivi (2007) that supported the usage of subsidies
during the introduction of new technologies to quickly accelerate the adoption rate. Promotion
of adoption of new services has significantly increased as a possible driver for the regulation
of handset bundling and subsidies. Handset bundling has strong implications not only on
mobile data service adoption, but also for its research and more broadly on mobile market
dynamics. Due to its complexity, regulators have difficulties in anticipating the potential
impacts. They use case studies, expert interviews, and usage measurements as research
methods and have constructed an empirical framework to make the service usage impacts
more transparent. The framework enables the identification of the regulator’s steering options
and the resulting qualitative impacts. Results are based on observations before and after the
law on handset bundling in the Finnish market changed. According to the findings, handset
bundling regulation is a possible, but risky and expensive tool for steering the market. As a
result, the handset value chain is operator-driven, effectively disassembling the traditional
unbundled value chain. It might prove difficult to stop bundling and return to the unbundled
market mode. From the handset manufacturers’ viewpoint, the power shift towards operators

in handset bundling is not desirable and bears a lot of risks such as losing control.
The interests of manufacturers and regulators seem to be aligned in the key objectives such as

e short contract periods;
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¢ high-end technology focus; and

e open Internet innovation with new services.

This alignment may work on behalf of handset manufacturers as mobile Internet services take
off and the usage will grow significantly over time. (Tallberg, Hammainen, Toyli, Kamppari
& 2007, p. 517). Today’s reality underpins the qualitative results that the authors worked out.
The shift of power in the mobile handset industry and the new value chains are shows that
handset manufacturers who didn’t have a strong operating system and other ecosystem

elements of their own are now struggling in the extremely competitive environment.

Ali-Yrkko, Rouvinen, Seppild & Yla-Anttila (2011) examined the case of the Nokia
Smartphone N95 of value capture in the global supply chain from the manufacturer’s point of
view. For them, the available statistics reveal little about the economic consequences of the
increasing global distraction of the production process. Their findings about value capture in
the case of Nokia N95 Smartphone point to the conclusion that international trade statistics

distort the actual situation.

They tried to uncover the geography of value added for the phone as well which was
assembled in Finland and China. When the device was assembled in Europe, the value added
share for Europe went up to 68%,, but even at the time when it was assembled in China and
sold in the USA, the value added was still 51%. The analysis illustrated that international
trade statistics can give the wrong impression as the capture of value is detached from the
flow of physical goods to a high degree. Services and other intangible aspects play a more

important role in dominating the supply chain.

,While final assembling is responsible for just 2% of the value added, it has increasingly
moved to cheaper production countries, the developed countries continue to capture most of
the value generated by global supply chains” (Ali-Yrkko, Rouvinen, Seppéld & Yla-Anttila
2011, p. 263).

I will examine this phenomenon in more detail in chapters 2.4 and 2.5 when | look into the
value chain and ecosystem development in the mobile telecommunications industry. Special
attention will be now given to handset manufacturers as key stakeholders in the mobile

telecommunication industry.

Many academic publications deal with the changes in value creation with qualitative
methodologies (Li & Whalley 2002, Fransman 2003, Peppard & Rylander 2006 and Basole
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2009a). Detailed analysis of their ideas will be outlined in the present and the next chapters
dealing with wvalue chains and ecosystems. The deconstruction of the mobile
telecommunications industry and its increasing recombination with related sectors is
described by Li & Whalley as a radical transformation where value chains are rapidly
evolving into value networks, with multiple entry and exit points, creating enormous

complexity for all industry stakeholders involved (Li & Whalley, 2002, p. 451).

Internet service providers and mobile service providers are serving the same customer and
their offerings are more similar than ever as the two different industries are becoming one.
The merged relationship between different value chains in the value network has given rise to
a series of emerging business models. They identify the distribution of value capture between
different parties that contribute to a product or service as an important issue for determining
the viability and success of new market participants and they call for empirical research and

new tools for a better understanding of this question and making better future predictions.

Hess & Coe (2006) and Funk (2009) have analyzed the value chain structures of the mobile
phone industry on a global level. Koski & Kretschmer (2010) focus in their publication on
new product development and take a first look at patterns of successful, growth-facilitating
product innovations in cellular handsets. Handset producers adopt various innovation
strategies to create value. These competitive strategies determine which kinds of innovations
are launched and how, i.e. whether consumers and other firms are offered new wireless
technologies with incremental improvements or with drastically new technological features.
These innovation strategies also determine the impact of new wireless technologies on
economic growth. They also determine the extent to which a new service or technology
penetrates the economy. For example, ,.the success of SMS technology was made possible
only by the introduction of a series of significant and incremental innovations in a large

number of wireless handsets.” (Koski & Kretschmer 2010, p. 2)

Cooper, Lambert & Pagh (2003) categorized the SCM literature in different ways,
considering the scope of the supply chain, the inter-organizational integration, the main
objectives and the evolution towards an integrated supply chain. These characteristics helped
them to compare SCM with integrated logistics management. As a result of the research done
by Cooper et al., they developed a three-part framework which integrates the potential
structures of supply chains, business processes and key components of management attention.

More about their model and a practical adaption can be found in chapter 3.3.
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Korkemaki & Takola (2010) did an extensive study to calculate the value capture and
economic consequences of the launch of the iPhone within its global supply chain. In order to
provide new insights to valuation of innovation, they took advantage of the iPhone launch as a
unique case, in which a major firm expanded its product portfolio to enter the mobile
telecommunications market that was characterized by significant entry barriers. They
concluded that Apple itself appears to capture most of the value within the global supply
chain of the iPhone. This fact suggests that Apple’s management and marketing abilities and
efforts support and contribute significantly to the value of the iPhone. (Korkeamaki & Takola,
2010)

Managing the supply chain has become a way of improvising competitiveness by reducing
uncertainty and enhancing customer service. Further examined in the next chapter, the
concept of value chain management (VCM) is becoming quite prevalent and of major

importance in the industry.

2.2 Demand Chain Management Integrating Marketing and Supply Chain
Management

“The demand chain is the mirror image of the supply chain. The demand chain is a sequence
of backward-reaching processes, initiated by the end-customer, that enable companies to
anticipate demand characteristics within a given market”. Fisher (cited in Walters, 2002),
identifies the problem of demand uncertainty as being the major driver for establishing a
demand chain model for a company. Other problems that are caused by demand uncertainty
include inventory obsolescence and holding costs. The increasing frequency of new product
introductions also contributes to demand uncertainty. A suggestion to solve the main problem
of demand uncertainty and all of the sub-problems associated with it can be rectified through
incorporating demand uncertainty into a company’s production-planning processes. Outcomes
of this methodology will include an accurate and quick response. These two methods involve
more stringent process management used in conjunction with customer needs analysis. They
involve designing internal company operating practices to be complementary to demand”
(Palgrave 2013, p. 9).
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Beech (1998) argues for an integration of the supply and demand chains: “The challenge can
only be met by developing a holistic strategic framework that leverages the generation and
understanding of demand effectiveness with supply efficiency.

First, organizations must bring a multi-enterprise view to their supply chains. They need to be
capable of working cooperatively with other organizations in the chain rather than seeking to

outdo them.

Secondly they must recognize the distinct supply and demand processes that must be

integrated in order to gain the greatest value”. (Beech 1998, p. 95)
He suggests three key elements:

a) the core processes of the supply and demand chains, viewed from a broad cross-
enterprise point of view;

b) the integrating processes that create the links between the supply and demand chains;
and

c) the supporting infrastructure that makes such integration possible.

This relatively old process model is not focusing enough on the changing consumer behavior
and fast changing demand. This aspect will be highlighted later on by various other authors

and has a key importance for the analysis carried out in this thesis.

Godsell, Harrison, Emberson & Storey (2006) spotted that there has been a shift in the last
years from prescriptive models of supply chain strategy to more embracing frameworks that
incorporate a range of different approaches. To reach an alignment between demand creation
and the actual fulfillment, the basis for differentiation must be modified to buying behavior.
Empirical studies of six supply chains in different industries show only little evidence of such
an alignment in practice. There was a finding of lack of alignment within the demand
fulfillment process as well as between the demand fulfillment and creation process which
includes new product introductions. Performance measures were used to optimize functional
efforts at operational levels within a supply chain rather than the performance of the entire
supply chain. The fundamental shifts in consumer behavior with increased discerning attitude
and the demand creation patterns shifted and must be addressed by equally fundamental

changes in the way that demand is fulfilled.
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Jiittner, Christopher & Baker (2007) endorse demand chain management as a new business
model which is aimed at creating value in today’s highly competitive environment and
teaming up the strengths of marketing and supply chain capabilities. Demand chain
management needs deep market knowledge and has to be carried out in such a form as to
effectively meet the ever-changing customer needs. In their paper, they propose a conceptual
foundation based on literature reviews, findings from co-development workshops and focus
group discussions with marketing and supply chain professionals. “Demand chain
management involves (1) managing the integration between demand and supply process; (2)
managing the structure between integrated processes and customer segments and (3)
managing the working relationships between marketing and supply chain management”.
(Juttner, Christopher & Baker 2007, p. 377).

Marketing and Supply Chain Management (SCM) integration is a topic which has already
received high interest in both fields for the last decades. Despite the notion that a close
integration can contribute to the success of the company and even the supply chain, Jiittner,
Christopher & Godsell (2010) reviewed and structured the literature on integration between
marketing and supply chain management and contributed to the body of knowledge by
developing a framework for integrating marketing and supply chain strategies. Their paper
leverages existing knowledge and furthers the understanding of strategic integration issues

that companies are facing in today’s supply chain network-based competition.
Three major perspectives can be seen:

1. the inter-functional perspective;
2. the process perspective; and
3. the perspective of integrated business concepts.

A strategic integration framework captures the integration between marketing activities and
supply chain strategies at the business unit level and supports the notion that marketing and
supply chain integration contributes to the effectiveness of business strategies in supply chain

network contexts. It involves the management of four levels of integration:

a) corporate integration;

b) strategic customer integration;

c) strategic supplier integration; and

d) marketing and supply pipeline strategy integration (see Figure 4).
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Figure 4: A conceptual framework for marketing and supply chain strategy integration
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Figure 4 illustrates how at the corporate integration level, corporate objectives and the
objectives of the business or operating unit are aligned for customer and shareholder value

creation.

In this theoretical framework, marketing and SCM as well as their integration are
predominantly linked with customer value creation and market performance. However,
especially in large public companies, corporate focus is on shareholder value creation. They
argue that closer marketing/SCM integration can mediate the connection between customer
value and shareholder value creation because both strategies build on the same asset base (see
Figure 5). In marketing, it has been argued that marketing strategies will ultimately be judged
by their ability to enhance shareholder value. Consequently, customers and channel
relationships should not be seen only as objects of marketing actions, but rather as strategic

assets of the company that must be built and cultivated. In SCM, a particular concern for its
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strategic relevance is that top management often views the supply chain as a means for
improving short-term cost-effectiveness (Lacefield, 2007). However, as Christopher and
Ryals (1999) argue, short-term profit improvements based on the supply chain can destroy
shareholder value if they undermine a company’s financial health in the longer term. (Jiittner,
Christopher & Godsell. 2010, p.111)

Figure 5: Linking marketing and SCM integration with shareholder value
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accelerated cash flows enhanced cash flows  reduced volatility of cash flows
Marketing performance Supply Chain performance
faster market penetration shorter end-to-end pipeline time
price premium for brands total supply chain costs
customer loyality shorter lead time

Market/Supply Chain Assets
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Source: Jiittner, Christopher & Godsell 2010, p. 113

In a summary, the proposed framework by Juettner et al. (2010) conceptualizes the interface
between marketing and SCM from strategy perspective. The contribution of their paper is
both theoretical and practical. From a theoretical perspective, the strategic framework is an
important contribution to the available knowledge on the interplay between marketing and
SCM. From a practical perspective, the framework aims at providing managers with
guidelines for customer and ultimately at creating shareholder value through an aligned
approach of marketing and supply chains. The research suggests that implementing an
integrated value chain approach could be based on the individual company’s strategic
management of different integration levels. Further research has to explore the link between
the company’s integrated marketing and supply chain. In addition to that, it has to be further

investigated how the distribution of power in the supply chain influences the management of
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the integration levels. Finally, the roles of individuals from different hierarchical levels have
to be understood properly and it has to be clear which functions and external constituents play
in the alignment of marketing and supply chain strategies and to identify who are the main

boundary-spanners in the company and within the supply chain.

In the paper of Kopczak & Johnson (2003), the term supply-chain management is discussed
and the idea of looking at the supply issue on the multi-company level developed. Supply
chain management is not just order fulfillment, but also a part of product design, introduction,
promotion and recycling. To achieve full impact, it must be embedded fully in business
strategy and considered throughout the product life cycle (Kopczak & Johnson. 2003. P. 34).

Walters & Rainbird (2004) see the demand chain as an integral part of the value chain. The
term “value chain” contains a variety of ideas and concepts. The paper identifies a “macro”
perspective of how markets operate and, at the other extreme, a process-driven “micro” view
of the individual company itself. Focusing on the latter in particular, it seems that corporate
emphasis is increasingly efficient, based in the prime objective, the reduction of costs.

Recent difficulties experienced by Nokia (and former mobile telecommunications giants like
Motorola, Siemens and Ericsson) can be part of a single-minded focus on supply-chain
management. Instead, it is argued that a company is best advised to create value and use
market opportunities when there is an effective combination of supply-chain capabilities and

demand-chain effectiveness to maximize the organization’s overall value chain.

In their paper, these issues are explored using practical examples from the retail and fast food

industries.

The question is whether traditional views of marketing are broad enough or the marketing
professionals need to reinvent themselves as demand-chain managers, just like logistics

managers reinvented themselves as supply-chain managers.

In the next section, we will look into the mobile telecommunications industry and the linear
approach of the value chain thinking before we continue with mobile ecosystems and business

model innovations.
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2.3 Value Chain Strategy in the Mobile Telecommunications Industry

The value chain is the result of integration between the old supply chain notion and the old
demand chain notion. The demand chain is essentially the mirror image of the supply chain.
As we have seen, the supply chain is a string of economic players attempting to create value
through an efficient, sequenced process. However, since demand is often uncertain, the
principle of efficiency is not always achieved by using this philosophy alone. The demand
chain offers companies a way to cope with fluctuations in demand, enabling companies to
plan more efficiently and effectively for changes in demand. The culmination of both of these
concepts has been the customer-centric value chain. Indeed, besides the right strategic
decisions, it is the availability of planned information that distinguishes good competitors
from bad performing ones. The reason for this is that due to the speed of decision-making,
inventories are not as important any more and the customer is replenished on a regular,
continuous and uninterrupted basis. For Al-Mudimigh, Zairi &Ahmad (2004), a decade ago it
was already obvious that information provided in real time for communication and real time
transactions make the principle of developing relationships with customers and suppliers
much easier than ever before. They had the question as to whether an organization that had in
the past found it difficult to compete effectively, was going to embrace the modern concepts
of Value Chain Management (VCM) and invest significantly in IT. With that, they can
manage in real time and develop closer relationships with their customers and suppliers. For
being successful, companies have to re-engineer their supply chain capability, meaning that
the supply chain must be focused on all activities that supply raw materials into an operation

that runs seamlessly and deliver the product to the customers in a cost-efficient way.

Value chain analysis discusses all steps of the process from raw materials to the end user
buying the product. One of the end goals of supply chain management is to deliver the

maximum value to the end customers on a given cost.

Another important element is to ensure that the supply chain is extended to provide value
chain management while, as the model concept has shown, supply chain becomes nothing

more than a subset.

In order to limit defects in inventories, process speed, time to market achievements and

improve the customer satisfaction the concept of VCM is concerned with the customer from
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start to finish. Furthermore, it was examined which additional benefits to be accrued when the
principle of VCM is adopted. Most important is that VCM provides organizations with the
opportunity to develop their own value proposition. Organizations have to identify their core
competencies and position themselves in the marketplace, according to their strength and

fitting to their competitive abilities.

Particularly good results will be achieved with VCM if there is a clear emphasis on co-
operations and collaborations. For that, a new organizational mindset must be developed and
new forms of behavior when it comes to sharing information, especially when it comes to
future aspects on strategic planning, business growth and development plans and the planned
future direction of business. The paper shows and proves that value chain management can be
the logical next step to the supply chain concept. More elements and stakeholders have to be
integrated and aligned with tasks time, resource and needs an open mindset to share
information with suppliers and customers. (Al-Mudimigh, Zairi & Ahmad 2004)

In logistic terms, value can be described as both value in place and value in time, hence all
actors performing activities in order to get the right product to the right place at the right time
are parts of a value chain. The concept of the “value chain”, introduced by Michael Porter,
encompasses the value adding activities that take place within the boundaries of a company,
from inbound logistics through operations, outbound logistics, marketing and sales to after
sales service. The efficient operation of these primary activities offer a competitive advantage.
The sequence of value adding activities that a product goes through before reaching the end
user can be described as a value chain. Michael Porter (1985) defined a company’s value
chain as a system of independent activities which are connected by linkages. These linkages
are in place when the way in which one activity is performed affects the cost or effectiveness
of other activities. Every company is a collection of activities that are performed to design,
produce, and market, deliver and support its product. All these activities can be represented

using a value chain. (Porter, 1985, p. 38)

Figure 6 shows the basic Value Chain model which is referred to in several articles.
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Figure 6: Michael Porter’s Value Chain for a Manufacturing Firm
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Coursaris, Hassanein & Head (2008) applied the value chain model of Porter to the mobile
technology industry. For them, mobile technology has developed significantly and it is
increasingly being used by business and private users. Technologies which are supporting
electronic business (e-business) and mobile business (m-business) are enjoying a heavy usage
across organizations to improve operations and translate into financial gains or strategic
advantages. The examination of a business value chain can identify the opportunities for
realizing either of the two types of benefits. Furthermore, the study proposes a business-
centric interaction model that outlines the connections and inter-work between all participants
in an organization’s possible functions and activities. In addition to that, an overview of the
value chain is outlined, together with the impact of m-business on it. The paper summarizes
the expected benefits and relevant concerns of mobile technology and provides considerations

for future research in that area.

Giachetti & Marchi (2010) examined the evolution of firms' product strategy over the life
cycle of technology-based industries and did a case study of the global mobile phone industry
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between 1980 and 2009. “This paper adopts industry life cycle approaches to understand
better the changing rationales for product strategy development in the worldwide mobile
phone industry. Based on both primary and secondary sources, they find that mobile phone
manufacturers have radically changed their product strategy over the industry life cycle in
response to various factors, such as the intense global competition and the need to respond
rapidly to changes in technology and mass-consumer preferences. They also find that, when
the mobile phone industry entered a stage of shake-out in the 2000s, contrary to the prediction
of the classical product—process life cycle model, mobile phone manufacturers focused their
strategy not only on process, but also on product innovations. The continuous launch of new
and advanced product technologies served mainly to stimulate the demand for replacement
purchases. Another observation is the unexpected key role of product innovation to be very
strong also in the stage of industry maturity.” (Giachetti & Marchi 2010, p. 1124)

Constance & Gower (2001) use the value chain perspective on the economic drivers of
competition in the mobile telecommunications industry. They addressed aspects of
uncertainty which came up through the rapid pace of change in this area. Elements of the
value chain theory were use and based on these they developed a systematic historical
perspective on the mobile telecommunications industry. A systematic dynamics model is
constructed to bridge the theoretical and empirical gap between value chain theory and
classical economic understanding. The developed model helps to understand the dynamics of
possible future changes and results show that the economic and value chain analyses prove to
be insightful when it comes to explaining growth, innovation paths and competitive dynamics

of mobile telecommunications value chain stakeholders.

As a conclusion, they figured out that network operators, device manufacturers and
infrastructure providers experience tremendous pressure from suppliers and buyers and heavy
competition from rivals while demand for substitute products is intensely increasing.
Furthermore, they found that application developers and content providers are in much less
competitive markets, but they depend on either the buyers to help develop the newer markets

or the suppliers who can control the interfaces to products these applications operate on.

Nevertheless, the analysis didn’t help to understand the size and direction of the forces
pushing the value chain participants. The value chain dynamics which were framed in a
system dynamics model welcome the rapid change and account for the effects of the chosen

economic forces. The validation efforts were successful and lend insight toward dynamics
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witnessed historically within the mobile value chain. The model can’t be a solution for
understanding all of the dynamics at a time, but it can prove that the framework can
accurately outline the way buyers and sellers react to changes of clock speed within the

mobile telecommunications industry.

Dedrick, Kraemer & Linden (2011) investigated the distribution of value in the mobile phone
supply chain. For that they established a framework based on theories of firm strategy and
used a novel methodology measure value capture in three different phone models. The
devices they examined were sold during the years 2004-2008 in various markets. The research
shows that mobile operators capture the greatest value from each handset, followed closely by
handset manufacturers, with suppliers a distant third when looking at net sales. However, the
situation is reversed in terms of operating profit. Carriers shoulder the burden of network
installation, maintenance and upgrading, which absorb much of the value from their monthly
subscription fees. Manufacturer nationality, which may also influence supplier choice, is a key
determinant of the geographic distribution of value capture. The results are used to estimate
the relationship of handset subsidies to operator profits as well, an issue of concern for
antitrust authorities in several countries. The analysis shows how the framework can be used

to calculate how much service charges might be inflated to cover the subsidies.

In recent years, however, the term has been used more and more often to encompass all actors
adding value to a product on its way from raw material via manufacture to the final customer.
Lambert, Cooper & Pagh (2008) gave useful picture of a value chain by choosing a focal
manufacturing company and defining the value chain as including all actors directly involved

in activities adding value to its products.

In Gereffi (2002), competition in the global economy is created by the interaction between

technological, institutional and organizational innovations.

In his initial research on GVC’s progenitor, the “global commodity chain”, Gereffi

distinguished two types of chains:

e producer-driven chains and

e buyer-driven chains (Gereffi 2005).
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In producer-driven chains, the lead company is the manufacturer or a large, integrated
industrial enterprise that controls the production system through its network of suppliers,
subsidiaries and sub-contractors. Producer-driven chains are typical for capital and
technology-intensive industries like automobiles, aerospace, electrical machinery and mobile
telecommunications. In buyer-driven chains, the lead company is the retailer or branded
company that derives its position from its consumer market knowledge while outsourcing

most of their production.

The governance of global value chains was another article written by Gereffi, Humphrey &
Sturgeon (2005). “This article builds a theoretical framework to help to explain governance
patterns in global value chains. It draws on three streams of literature — transaction cost
economics, production networks, and technological capability and firm-level learning — to
identify three variables that play a large role in determining how global value chains are
governed and change. These are: (1) the complexity of transactions, (2) the ability to codify
transactions, and (3) the capabilities in the supply-base. The theory generates five types of
global value chain governance — hierarchy, captive, relational, modular, and market — which
range from high to low levels of explicit coordination and power asymmetry.” (Gereffi,

Humphrey & Sturgeon 2005, p. 78)

Ramirez, & Rainbird (2010) have investigated the globalization aspect of global value chains
and developed their own model. The concept of global value chains (GVCs) has been
deployed to explore the changing nature of involvement of economies in global production
and distribution processes. Their paper contributes to the understanding of how globalization
can lead to the upgrading of capabilities of firms and countries as a result of knowledge flows
within global networks, but does not provide insights into processes of skill formation that
determine the way firms and countries are represented in the global economy to a large
degree. The authors argue that perspectives on national social institutional systems need to be
incorporated into the analysis of GVCs so that their implications for upgrading and skills
development in different economies and nodes of the value chain can be understood, making
connections across these discrete areas of debate and analysis, across disciplinary boundaries,
and with research conducted in different parts of the world. (Ramirez, & Rainbird, 2010, p.
699)

One of the most successful companies in recent years in mobile telecommunications is Apple.

Dedrick, Kreamer & Linden. (2011) analyze the distribution of value from innovation in the
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global supply chains of the Apple iPad and iPhone. They figured out that Apple captures the
largest share of value from these innovations. Despite the fact that these products are
manufactured in China and most of their components come from there as well, the primary
benefits go to the U.S. economy. Apple continues to keep most of its product design, software
development, product management, marketing and key functions in the U.S. With the control
over the supply chain, Apple has the opportunity and power to make and break the fortunes of
all of its suppliers. One of their key findings is that there is little value in electronics assembly
only. For them, bringing high-volume assembly back to U.S. is not the path for economic
growth and high value jobs. Apple was able to extend its iPod approach, with great success,
into the mobile telecommunications industry with Smartphones and tablet computing. The
economics of these industries are different than that of such personal entertainment gadgets as
the iPod. In the mobile telecommunications industry, the mobile network operators have a
gateway role in selecting and distributing handsets which gives them the opportunity to
squeeze and reduce supplier margins. In their paper, they applied an analytical methodology
to Apple’s supply chains and they looked at the distribution of value. On that basis and based
on other global value chain analyses, they figured out that China, where the devices are
assembled, does not receive a large share of money for the electronic goods. With a
breakdown of value in the Apple products, they showed that the assignment of profits
(without wages paid) to first-tier suppliers is based on the location of their corporate
headquarters, meaning that the main financial benefit to China takes place in form of wages

paid for the manufacturing of the product.

According to the findings in Dedrick, Kraemer & Linden (2011) regarding the picture of
global value chains, important implications can be realized for managers and policy makers.
Due to its nature, globalization can be equally hard on leading companies. There is a risk to
Apple’s current position in mobile phones and within the tablet market. The latest history of
the mobile telecommunications industry has already seen the rise and fall of Palm, Motorola
and, lately, Nokia. Threats come from valued suppliers, but of course from traditional rivals
as well. Apple and Samsung do sue each other over alleged patent infringements. For
policymakers, this study highlights that the identity of companies continues to matter a lot
even in highly globalized industries like mobile telecommunications. The iPhone and other
Apple products are mostly manufactured offshore, but the most value from these products
goes to Apple, an American company, which is in position to reward its employees and
shareholders. (Dedrick, Kraemer & Linden 2011, p. 6-8)
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More than ten years ago, Li and Whalley (2002) already wrote a milestone paper about the
deconstruction of the telecommunications industry, which they saw developing from value
chains to value networks. “The telecommunications industry is undergoing a radical
transformation, creating exciting new opportunities and new challenges for infrastructure and
service providers. The established value chain is increasingly being deconstructed, with the
entry of powerful new players and radical restructuring of the industry. Rapid technological
developments and increasing market turbulences have added new dimensions to an already
complex scenario. Many tested business models, as well as related frameworks, tools and
techniques, have become obsolete”. (Li & Whalley, 2002, p. 451) Their paper focuses on
mobile network operators and uses evidence to illustrate the evolving telecommunication
value chains and market structure. It examines the theoretical and practical reasons for such
changes and underpins the strategic implications for different players in the value chain. For
them, it was obvious that the telecommunications industry will change significantly and all
players need to re-think their strategies and market positions and make tough decisions to be
able to cope with the new reality. Very obvious for them was the development of value chains
into value networks which are possible in the context of the new economy (Li & Whalley,
2002, p. 452). The paper does not present a definitive value network for the mobile
telecommunications industry, but discusses how those evolved and will continue to do so in
the future. Radical changes in the telecommunications market are putting current strategies
and business models under question and can be explained by the use of the transaction cost
theory. Intensive discussion highlighs the complexity of changes in the mobile
telecommunications industry with focus on infrastructure providers and end users. In their
view, it is clear that new players from other industries are moving through different routes
into the telecommunications market. “Similarly, the exit point — the point where the company
interacts with its chosen end customers — will differ significantly depending on the business
models adopted by the different players. The transformation from value chains to value
networks has profound implications for all of the players involved — especially for their
market positions, strategies and business models and revenue generation — as increasingly
players in the telecommunications market will simultaneously be involved in several value
chains where the economics and value propositions may differ significantly.” (Li & Whalley
2002, p. 465) The major conclusion in the paper is that the telecommunications value chain is
being increasingly deconstructed, giving space for complex value networks with multiple
entry and exit points. Their paper was groundbreaking and a few years later, market reality

caught up with their disruptive findings and assumptions for the future development of the
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industry. Their article is cited more than 300 times and it still is a good source of clarity on

some basic issues, despite the early date of publication.

Another important and often cited article is “From value chain to value network: Insides for
Mobile Network Operator” by Peppard and Rylander (2006). They examine the concept of a
value chain and its dominant position in the strategic analysis of industries. For them, the
value chain is underpinned by a particular value-creating logic and its application results in
strategic postures. “Adopting a network perspective provides an alternative perspective that is
more suited to New Economy organizations, particular of those where both the product and
supply and demand chain is digitized.” (Peppard & Rylander 2006, p. 128) Their paper
introduced Network Value Analysis (NVA) as a way to analyze competitive mobile
telecommunications ecosystems. They identified the strategic implications for mobile network
operators by exploring the provision of mobile services and content. After the boom phase in
the early years of the 21% century, the market of mobile telecommunications was levelling off
when it came to growth in voice traffic. Mobile operators like T-Mobile, Vodafone and
Telefonica must look into other ways to increase the volume of traffic through their networks
in order to deliver growth and keep a strong position within the mobile telecommunications

industry.

One of the latest and best definitions of value chain analysis came from Hemmatfar (2010):
“Value chain analysis describes the activities within and around an organization, and relates
them to an analysis of the competitive strength of the organization. Therefore, it evaluates
which value each particular activity adds to the organizations products and services. This idea
was built upon the insight than an organization is more than a random compilation of
machinery, equipment, people and money. Only if these things are arranged into systems and
systematic activities it will become possible to produce something for which customers are
willing to pay a price. Porter argues that the ability to perform particular activities and to
manage the linkages between these activities is a source of competitive advantages”.
(Hemmatfar et al. 2010, p. 163)

The concept of “value chain” suggests an orderly progression of activities that allows
managers to formulate profitable strategies and coordinate operations with suppliers and
customers. Pil and Holweg use examples from the mobile telecom industry and argue for a
more complex view of value that is best represented by a “value grid” which is similar to the

value network approach. The grid approach allows firms to move beyond their industry lines
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to identify opportunities and threats. It pushes managers to understand the power balance
between suppliers and manufacturers. The new pathways to value can be vertical (when firms
explore opportunities upstream or downstream from the adjacent tiers in their value chain);
horizontal (when firms identify opportunities from spanning similar tiers in multiple value
chains); and even diagonal (when firms look more integrative across value chains and tiers for
prospects to enhance performance and mitigate risk). For the purposes of this thesis, we will
share the view that value networks and new platform ecosystems can be seen as an evolution

of the value chain concept (Pil & Holweg, 2006).

2.4  Mobile Ecosystems as Platforms in the Smartphone Industry

The concept of a business ecosystem was first proposed by Moore back in 1993. He defined
the business ecosystem as an economic consortium which is based on the interactions of
organizations and personalities. In a broader sense, it contains suppliers, production
businesses, capital investors, industry associations, governments and other related
organizations and populations. “To extend a systematic approach to strategy, I suggest that a
company be viewed not as a member of a single industry, but as a part of a business
ecosystem that crosses a variety of industries. In a business ecosystem, companies evolve
capabilities around new products, satisfy customer needs, and eventually incorporate the next
round of innovations. For example, Apple Computers is a leader of an ecosystem that crosses
at least four major industries: personal computers, consumer electronics, information and
communications. The Apple ecosystem encompasses an extended web of suppliers that
includes Motorola and Sony and a large number of customers in various market segments.”
(Moore 1993, p. 76)

Based on Sato (2009), “there are two different perspective of platform in the literature: the
internal and the external. The internal perspective on the NGN platform is derived from
engineering and concerns the reuse of sub-systems, processes and interfaces. From this
perspective, a predominate aim is to decrease cost and shorten time-to-market, and aim
similar to the one that inspired late 20" century changes in the automotive industry. The
external perspective is the concept of using platform to drive external innovation. The product
becomes a ‘reference’ in the market for other firms to develop new products and services, i.e.
to innovate. The firm opens up the platform interfaces and builds and ecosystem of firms that
use it. This perspective is inspired by the IT industry and firms like Intel and Microsoft. This
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second perspective is related to the adoption of the concept of platform where external
collaboration is thought to be key to the competitive edge of telecom operators, not only for
the construction and evolution of the infrastructure, but also for the creation and development
of new services.” (Sato 2009, p. 23)

In this thesis, we will follow the external perspective of the platform approach.

Digital ecosystems represent a fascinating and highly competitive field of innovation in
today’s economy. Companies like Apple, Google and Microsoft are pursuing different forms
of innovation strategies to maximize the value from the business models that they are
applying. A lot of actual work and engagement must come from external developers to
maximize the technology and generative potential. Digital ecosystems include a platform each

that serves as a central element on which other players can act and collaborate.

“Platforms have become a core fundament of many technology industries. Platforms not only
enable new products and services but have also been shown to influence strategies, shape
business models, and even transform entire industries. Platforms play a particularly important
role in the mobile ecosystem. The success of smartphones has led to an intense battle of
mobile platforms, each looking for ways to become the system of choice for mobile device
manufacturers, mobile network operators, and mobile application developers.” (Basole &
Karla 2011, p. 315) In their paper they identify important differences between mobile
platform strategies and discuss their implications for both mobile ecosystem participants and

the future of the app economy.

Tilson, Sorensen & Lyytinen (2012) saw that the advent of the Smartphone as a highly
complex piece of technology has been accompanied by mobile operating systems (OS), large
communities of developers, diverse content providers and increasingly complex networks,
forming together entire digital infrastructures. The multi-faceted and very relational character
of such digital infrastructures raises issues of change management and control. The authors
discuss how change and control are paradoxically related in digital infrastructures and how
they affect the evolution of such infrastructures. They examine these paradoxes by discussing
the change in, and competition between the two leading mobile operating systems, Apple’s
IOS and Google’s Android, comparing the results with figures concerning Microsoft’s
Windows Mobile along with their related platform features as well as ecosystem and business
model innovations. Another aspect is the validation of the dynamics of change in the two

cases. They observe that multiple factors had significant effect on the evolution of these
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platforms, including user interfaces, development platforms, business models and value
extraction principles. They point out how these factors significantly affected the evolution of
mobile platform ecologies and speculate about the future of mobile system platforms and its

value for the end consumers. (Tilson, Sorensen & Lyytinen 2012 p. 1324)

In De Reuver (2009), it is obvious that the mobile service innovation requires a broad set of
assets and capabilities that are not controlled by a single actor. Such resources can be found in
the telecommunications network, mobile handset manufacture and billing operations as well
as in middleware (operating system) and the application level. Due to the fact that these

resources are split amongst

e mobile operators;
e equipment manufacturer,
e content providers; and

e application developers,

these actors of the mobile telecommunications industry have to work together to develop and
offer value-adding service to end users. For him, the terms like value network, value net and
value web are interchangeable and have the same meaning. He lists many different definitions
of value networks and mentions various interorganizational network concepts that are distinct
from the value network concept. He uses the business ecosystem definition developed by
Moore (1993) where business ecosystems are defined as “members that work cooperatively
and competitively to support new products, satisfy customer needs, and eventually incorporate
the next round of innovations. While actors in value networks collaborate to enable a service
offering, the relationship between actors in business ecosystems is also competitive. In
addition, the boundaries of an ecosystem are defined by the intensity of the relationships,
rather than by a specific service offering. As such, an ecosystem is a different unit of
analysis.” (De Reuver 2009, p. 12).

In this thesis, I want to follow De Reuver’s definition and focus more on mobile
telecommunications ecosystems with different operating systems as competition is most vital
in this field. De Reuver et al. (2011) carried out another very interesting analysis, examining
changes in technologies used in the mobile telecommunications market; in particular, that of
service platforms impacting mobile ecosystems and industry actors. Platforms centered

around operators, devices and service providers are being developed and their effects on end
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users and other actors are described in detail. In my thesis, emphasis is laid on such device-

centric platforms as Apple’s iPhone, Google’s Android and Microsoft’s Windows Mobile.

In their study, Kenny & Pon (2011) test theories of industry architectures and technological
platforms regarding their ability to explain the strategies of key entrants in navigating the
transition. They discuss the fact that within the early platform literature, Gawer (2009) and
others regarded the platform mainly as a base architecture for product development with
standard components that could be built upon. Due to changes in IT and mobile
telecommunications, the industries have become more complex in the meantime. It can be
argued that a platform is not only a piece of technology, but the outcome of a set of business
behaviors and relationships between the participants in an ecosystem as well. “This ecosystem
for modern high-technology platforms in characterized as having high levels of
interdependence between actors, as well as high potential for innovation by each actor. As a
result, even those firms with clear market dominance in one area — e.g., Nokia with handset —
are dependent on the innovation of complementary firms to maintain their leadership position.
Hardware firms and software firms rely on each other to push technology forward. In this
system the interdependence is not limited to the transactional, supply chain flow of typical
goods and services, but it is also based on the strategic exchange and integration of innovation
among primary firms and their complementor to advance the platform.” (Kenny & Pon, 2011,

p. 241)

“The mobile landscape has evolved from devices purely built for telephone calls and text
messaging to sophisticated pocket computers called Smartphones, while mobile Internet
connections have shifted from slow and costly GSM connections towards 3G broadband
access. At the same time, new ways in which consumers use the mobile Internet and in which
mobile service applications have emerged, breaking the traditional dominance of mobile
operator over service delivery.” (Becker et al. 2012, p. 650) For the authors, Apple’s iPhone
and Google’s Android, together with the availability of broadband mobile Internet, have
changed the mobile landscape and the way in which mobile services are delivered to users. In
their paper, they focus on the theory and implementation of four distinct platform models for

mobile service delivery.

Of highest interest for my thesis is the telco-centric model which was first mentioned by
Ballon & Walravens (2008). In addition to that, they perform a classification of business and
technology oriented platform agility features, together with a comparative analysis of their
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respective effectiveness. Detailed information about platform models can be found in chapter

3.5.3 where we analyze Smartphone platforms and their respective operating systems.

In Scott & Hilke (2011), it is a relevant fact that the mobile ecosystem drives constant
innovation, with the consequence of engendering a new competitive landscape in which all
providers in the ecosystem are constantly challenged to offer the best value stacks for their
existing and prospective customers and to partner with providers of complementary
components to be able to do so. In order to survive, competitors must consistently innovate.
The mobile ecosystem has entered a dynamic competitive era in which participants mix and
match several components to maximize consumer value. “The facts here are compelling: the
mobile market is effectively competitive, driven not only by vibrant rivalry among carriers,,
but also by the combinations (or value “stacks”) of devices, operating systems, applications,
and content that comprise today’s consumer offerings. To be sure, carriers continue to
compete vigorously on the basis of the services they provide — on price, broadband speeds,
coverage, and network quality, for example —, but the mobile ecosystem also demands
constant innovation in connection with each of the components or “modules” that comprise
the broader consumer stacks. Today’s market fosters “mix-and-match competition” across an
expanding field of innovation, as competitors offering complementary modules appeal
directly to consumers. This mobile ecosystem has led to the precise outcomes that one expects
from a rivalries’, competitive market: constant innovation, substantial investment, falling
prices, and entry by new providers in various market sectors. All of these developments
directly benefit consumers.”(Scott & Hilke, 2011, p. 11)

There is a growing body of literature that investigates the relationship between control and
innovation in mobile ecosystems and value chains. The rise of platforms in Information and
Communications Technology (ICT) markets is creating different forms of control in the
market through the employment of different business models, thus potentially giving rise to

regulatory concerns.

Ballon (2009) and de Reuver (2009) are two authors who introduced a platform typology
based on value, control configurations and innovations associated with these platforms. “This
platform typology takes as point of departure the notion that all platforms aim at the control
over a set of crucial gatekeeper functionalities,, but may differ fundamentally both in terms of

the control they have over the set of additional business roles that are instrumental in creating
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value, and over the so-called end customers to whom the value proposition is made”. (Ballon
& Heesvelde, 2011, p. 702).

The platform typology of Ballon distinguishes between platforms based on the control with
which they operate in the value proposition beyond the functionalities of a gatekeeper.
Platform leaders can be seen as agents who are operating crucial gatekeeper roles. However,
that doesn’t mean that the platform owner has control over the end consumer, nor that they
have control over assets needed to build the value proposition of the goods and services
market over the platforms.

In addition to the above model, Gawer (2009) has introduced a more general typology of
platforms, breaking it down to platforms which are internal to firms, supply chain platforms
and industry platforms. In high-tech industries, a platform can be seen not only as a piece of
technology,, but also as an ecosystem characterized by a high-level of interdependencies
between players and a high-level of potential for innovation for each of the players (Gawer &
Cusumano, 2008). For them, the companies of any size may grow to become platform leaders.
Business and technological decisions can help platform-leader wannabes to achieve their
aims. “In recent years, many high-technology industries, ranging from “smart” cell phones to
social networking Web sites such as Facebook Inc. and MySpace.com, have become platform
battlegrounds. These markets require distinctive competitive strategies because the products
are parts of systems that combine core components made by one company with complements
usually made by a variety of companies. If a platform leader emerges and works with the
companies supplying complementary products and services, it can together form an
“ecosystem” of innovation that can greatly increase the value of their innovations as more
users adopt the platform and its complements. However, companies often fail to turn their

products into industry platforms.” (Gawer & Cusumano, 2008, p. 28)

A platform strategy requires an ecosystem that generates external complementary innovations
and helps build positive feedback between the complements and the platform. In their
extensive research, Gawer & Cusumano investigated dozens of companies that had made
attempts to formulate and implement platform strategies. One of the examples in mobile
telephony was Nokia when they were teaming up with competitors to support Symbian Ltd.’s
Symbian OS in order to build a viable alternative to Microsoft’s mobile operating system.

Interestingly enough, this platform disappeared when Microsoft and Nokia announced their
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partnership on February 11, 2011.' The essence of their work can be seen in the
differentiation of two principal strategies for becoming a platform leader, which are the
strategy of coring, where the aim is to create a new platform, and tipping a market towards a
company’s platform. To become platform leader, companies need to address both the business

and technology aspects of platform strategy (see figure 7).

Figure 7: Strategic Options for Platform-Leader Wannabes

Technology Actions to

Strategic Option ) Business Actions to Consider
Consider
Coring e Solve an essential ,,system”e Solve an essential business
How to create a new problem problem for many industry
platform where none e Facilitate external players
existed before companies’ provision of |e Create and preserve
add-ons complementors’ incentives to

e Keep intellectual property | contribute and innovate
closed on the core of your Protect your main source of
technology revenue and profit

e Maintain strong e Maintain high switching costs
interdependencies between | to competing platforms
platform and complements

Tipping e Try to develop unique, e Provide more incentives for
How to win platform compelling features that are  complementors than your
wars by building hard to imitate and that competitors do
market momentum attract users ¢ Rally competitors to form a
e Tip across markets: absorb |  coalition
and bundle technical e Consider pricing or subsidy
features from and adjacent | mechanisms that attract users
market to the platform

Source: Gawer and Cusumano (2008), p.31.

“In general, becoming a platform leader requires a compelling vision of the future as well as
the ability to create a vibrant ecosystem by evangelizing a business model that works both for
the platform-leader wannabe and potential partners. It can sometimes be hard to convince
others to follow a particular direction, for example, when an industry is undergoing transition

and its contours are ill-defined, or when technology is evolving too rapidly., but these are the

11 See: http://conversations.nokia.com/2011/02/11/open-letter-from-ceo-stephen-elop-nokia-and-ceo-steve-
ballmer-microsoft/
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very conditions when companies that want to become platform leaders can stand out -

precisely because they are so badly needed.” (Gawer & Cusumano 2008, p. 45)

Manikas and Hansen (2013) performed a systematic literature review for software
ecosystems, analyzing more than 50 papers on the subject taken from a gross collection of
over 200. Their main findings are that there is an increasing amount of research, but little
consensus on what constitutes a software ecosystem, few analytical models of software
ecosystem exist and only little research has been done in the context of real-world
ecosystems. “Software ecosystems are sets of software solutions functioning as a unit,
enabling actors to automate activities and transactions. Arguably, software ecosystems are
gaining importance with the advent of, e.g. the Google Android, Apple 10S, and other
ecosystems.” (Manikas & Hansen 2013, p. 1294)

Within the mobile telecommunications industry, the mobile ecosystem (the development and
provision of voice and data services) is about ten years old, i.e. still relatively new and often
referred to as the “mobile wireless value chain”, “mobile value network™ or “mobile value
system”. The first articles in this topic were published by Sabat (2002) and Olla & Patel
(2002). The technical background for the current mobile data transmission system was laid
down back in the early 1990s, with the introduction of GSM as a standard in many parts of the
world. In GSM networks, customers pay for the time of connection rather than the amount of
data transferred. The next evolution of networks based on GPRS technology kept users
constantly connected, but only pay for the amount of data transmitted. The transition to GPRS
from GSM was possible with fairly limited investment, no more than an upgrading of the
mobile network. Universal Mobile telecommunications System (UMTS or 3G) offered
improved speeds and more efficient use of frequency space. However, it required new
investment and deployment of new technical infrastructures as well as significant budgets for

the required spectrum. (Peppard, J. & Rylander, A. 2006).

“Speed as a competitive factor is gaining more and more importance for companies involved
in global market competition. The company tends to compete for rapid response to consumer
demand and new products and technologies introduced to the market. This type of
competition in terms of reaction time is described as time-based competition (TBC).”
(Sapkauskiene & Leitoniene 2010, p. 205). In Sapkauskiene & Leitoniene, it is obvious that
strong competition, technological development and changing consumer demand lead to the
constant development of competitive paradigms. Despite the many articles which talk about
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time management that will enable companies to achieve competitive advantage, there is still a

lack of empirical research proving this.

Lin and Ye (2009) speak about the operating system battle in the ecosystem of Smartphone
industry and developed the interesting concepts of company food webs. In their view, the
consumers' need for multi-function mobile phones is the driving force behind the
development of Smartphones and operating systems. Their study aims to analyze the
Smartphone OS market in an ecosystem perspective. For this purpose, they compare food
webs of major Smartphone OS companies and the role of OS in their business models and
then summarize unique characteristics of the competition. They discuss network effect to
point out key resources for competition in the Smartphone OS market and draw up some
implications for new business opportunities. To understand the competitions among
Smartphone OSs, it is critical to understand the environment around them. In an analogy
between the Smartphone industry and the natural ecosystem, the Smartphone industry

operates along then logic of a “food web” Smartphone.

A much more advanced web of platforms was established by Basole and other authors; a
revolutionary idea in its time. “Platforms have become a core fundament of many technology
industries. Platforms not only enable new products and services, but have also been shown to
influence strategies, shape business models, and even transform entire industries. Platforms
play a particularly important role in the mobile ecosystem. The success of Smartphones has
led to an intense battle of mobile platforms, each looking for ways to become the system of
choice for mobile device manufacturers, mobile network operators, and mobile application
developers.“ (Basole & Karla 2011, p. 313). Their paper draws on theories of platform
markets, strategic networks and business ecosystems and uses a visualization approach to
study the evolving global interfirm structure. In addition to that, they examine strategies used
in the mobile platform ecosystem after the iPhone hit the market. They identify important
differences between mobile platform strategies and discuss the implications for both

participating mobile ecosystems as well as the potential future of the app economy.

In Basole (2009a), the mobile telecommunications industry is in an era of tremendous change
which is driven by increasing consumer and enterprise demand. The traditional ecosystem
controlled by incumbent players like mobile operators or handset manufacturers is facing

significant disruptions. A number of players from different segments, including chipset
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