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Abstract

As a means of enhancing our everyday lives, as well as a tool for digitaliz-
ing other industries, the Information and Communication Technology (ICT)
industry has caused and experienced significant transformations during the
past two decades. On one hand, this transformation relates to technolog-
ical advances within ICT, and on the other hand it goes beyond the ICT
ecosystem. Wireless ICT, as a subcategory of ICT, is also not an exception
in this regard. Accordingly, if we consider Internet of Things (IoT) as the
main enabler for digitalization, Machine to Machine communications (M2M)
is then the technological enabler of IoT that represent the Wireless ICT in
the process of transforming other industries.

Looking into the role of ICT as a transformation tool, in this thesis we
benefit from the concept of Smart City as a place where Wireless ICT partici-
pates for digitalizing other industries. We look into cases from smart city and
investigate how smartification is taking place, where our findings show that
wireless ICT mainly empowers other industries to provide M2M-enabled ser-
vices for the citizens of smart cities. Consequently, this participation imposes
major changes on the wireless ICT ecosystem itself. Therefore we study the
changes that are forming the “future wireless ICT”, in the presence of other
industrial service providers. In this process these service providers are con-
sidered as the new entrants to the wireless ICT ecosystem.

In order to collect data, besides a thorough literature review, we have
studied four cases from two major building blocks of smart cities: a) Intel-
ligent Transportation Systems, and b) Digital Built Environment. We also
expanded our data collection by performing semi-structured interviews with
experts and decision makers, as well as participating in multiple projects and
workshops. Accordingly, we have benefited from two major theories for an-
alyzing the collected data; namely Actors-Resources-Activities (ARA) model
and Porter’s Five Forces framework. The Analyses then have resulted in
presenting cooperation and competition points in the future wireless ICT.

We argue that traditional wireless ICT actors (i.e. mobile network op-
erators & telecom equipment vendors), first have to adopt value co-creation
methods in new businesses they enter, such as IoT in smart cities. This means
cooperation among these actors, which takes the Seller-Buyer relationship to
the next level that is Supplier-Customer, in which both sides collaborate on
co-creating the value. Accordingly, we argue that the linear processes of creat-
ing value, adopted from traditional wireless ICT ecosystem, are ine�cient in
these new markets and value networks must be adopted instead. We discuss
business relationships among major involved entities in the new value net-
works, while striving to describe their complexity. As a result, we introduce
“vertical coopetition” as a dominant business relationship among traditional
actors, and new entrants in future wireless ICT. As the main contribution
of this thesis, we finally discuss the logic behind vertical coopetition while
comparing it with the other (better-known) description of coopetition, which
is cooperation among competitors (horizontal coopetition).
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Sammanfattning

Som ett sätt att förbättra vår vardag, och som ett verktyg för digitaliser-
ing av andra branscher, har informations- och kommunikationsteknik (ICT)
industrin både orsakat och upplevt betydande omvandlingar under de senaste
två decennierna. Å ena sidan avser denna omvandling tekniska framsteg inom
ICT, och å andra sidan går det utanför ICT ekosystemet. Trådlös ICT, som en
undergrupp av ICT, är inte heller ett undantag i detta avseende. Följaktligen,
om vi anser att sakernas Internet (IoT) är den huvudsakliga möjliggöraren för
digitalisering, då är maskin-till-maskin kommunikation (M2M) den tekniska
möjliggöraren av IoT som representerar trådlös ICT i processen att omvandla
andra industrier.

Om vi betraktar ICT som ett verktyg för omvandling så kan vi i denna
avhandling dra nytta av begreppet “Smart stad” som en plats där trådlös
ICT medverkar för digitalisering av andra branscher. Vi undersöker fall av
smarta städer och undersöker hur denna “smartification” s ker o ch d är våra
resultat visar att trådlös kommunikationsteknik främst möjliggör för andra
branscher att tillhandahålla M2M relaterade tjänster och lösningar för med-
borgare i smarta städer. Följaktligen innebär detta stora förändringar av
ekosystemer för trådlös ICT. Därför studerar vi förändringar som bidrar till
att skapa framtida trådlös ICT i närvaro av andra tjänsteleverantörer inom
andra sektorer. I denna process ser vi dessa tjänsteleverantörer som de nya
aktörerna inom det ekosystemet för “trådlös ICT”.

Förutom litteraturstudier baseras datainsamlingen på fyra fallstudier inom
två av de viktigaste byggstenarna inom smarta städer. Datainsamlingen ut-
görs av intervjuer med experter och beslutsfattare samt deltagande i pro-
jekt och workshops om M2M. Analysen baseras på två olika “teorier”, ARA
(aktörer-resurser-aktivititeter) samt Porters ramverk med olika typer av mark-
nadskrafter. Detta resulterar i slutsatser kring samarbete och konkurrens för
framtida trådlös ICT.

I vår studie hävdar vi att de traditionella aktörerna såsom mobiloperatörer
och leverantörer av telekomutrustning först måste ta till sig värdeskapande
i samarbete med andra när man skapar nya a�ärer, ett exempel är IoT i
smarta städer. Detta innebär att samarbete av typen säljare-köpare utvecklas
till en annan nivå vidare i form “tillhandahållare”-“kund”, varvid båda sidor
samverkar för att skapa värde. Därför hävdar vi att de linjära processer för
att skapa värde, som används inom traditionell trådlös kommunikation och
dess ekosystem, är ine�ektiva på dessa nya marknader och man istället måste
utveckla nya värdenätverk. Vidare diskuteras a�ärsrelationer mellan stora
inblandade aktörer i nya typer av värdenärverk, detta i syfte att beskriva deras
komplexitet. Som ett resultat introducerar vi vertikal “coopetition” som en
dominerande a�ärsrelation för både traditionella och nya aktörer. Slutligen
diskuteras, som ett väsentligt forskningsbidrag i avhandlingen, a�ärslogiken
bakom vertikal “coopetition” genom att jämföra detta med mer välkänd form
av “coopetition”, nämligen samarbete mellan konkurrenter, dvs horisontell
“coopetition”
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Chapter 1

Introduction

1.1 Background

It is well known that the information and communications technology (ICT) ecosys-
tem has experienced a significant transformation over the past two decades (Chris-
tensen et al., 2013; Fransman, 2010). Driven by rapid technological advances,
changing societal preferences, and shifting economic and regulatory conditions, ICT
firms had to continuously seek ways to improve existing value propositions and cre-
ate and deliver new ones in order to grow and survive (Iansiti and Richards, 2006).
These complex dynamics continue to persist and have led the ICT ecosystem to
become one of the most dynamic and fiercely competitive business environments
(Basole et al., 2015). At the same time that the ICT industry is undergoing major
transformations, it is also changing other industries as well. By acting as a tool for
transforming other industries, ICT is aiming to better utilize resources as well as
sustaining processes in various industries. As a consequence, a major reason for the
changes happening in ICT ecosystem is its integration with other industries. This
phenomenon can be better described by highlighting the di�erence between “tech-
nology push” and “market pull” (Bouwman et al., 2005). Therefore, if we consider
di�erent non-ICT industry service providers as the new customers for ICT, the only
way to satisfy these customers would be o�ering services by listening to their needs
and what markets “pull”, rather than “pushing” for new or existing technologies.
This means that in order to act as a tool to transform other industries, ICT requires
to change in order to dynamically adapt the new requirements of other industries.

In the aforementioned fast pace changes of the ICT industry, di�erent actors
appear (new actors) and disappear in its ecosystem. A part of the adaptation then
means changes for those actors who want to stay in the ecosystem. As a result,
traditional actors do not necessarily behave as they used to do in the ecosystem,
and new entrants also do not necessarily take previously created roles for tradi-
tional actors. Consequently the Wireless ICT (Telecommunication industry), as a
subcategory of ICT, is also going through this transformation; a transformation

3



4 CHAPTER 1. INTRODUCTION

that would result in reformation and creation of a new telecom in the future. Let
us call this new Telecom, “future Telecom industry”.

On the supply and demand side
Since ICT is transforming other industries, by focusing on Wireless ICT, the

5G concept best exemplifies this transformation tool. The fifth generation wireless
system (5G) is the next coming major phase of Wireless ICT that “is positioned to
address the demands and business contexts of 2020 and beyond. It is expected to
enable a fully mobile and connected society and to empower socio-economic trans-
formations in countless ways many of which are unimagined today, including those
for productivity, sustainability and well-being. The demands of a fully mobile and
connected society are characterized by the tremendous growth in connectivity and
density/volume of tra�c, the required multi-layer densification in enabling this, and
the broad range of use cases and business models expected” (5G Alliance, 2015).
Possibly in 2020 (less than 5 years from now), we will witness many driverless cars
and pilotless drones. To deal with the influx of so many new devices that will use
internet, there will be definitely a demand for a new level of wireless connectivity;
where the new level of wireless connectivity seems to be the promise of 5G.

But what does 5G has that previous generations (e.g. 4G) do not have? The
answer is to think of 5G as of an improved generation, not only technically but
also in the business domain; a sliced network that accommodates industry verticals
and helps them to horizontalize their operation. This means that 5G is more
about the demand and less about a push from technology and especially not only
about telecommunication technology. In fact, “industrial customers do not actually
want 5G systems; these customers just want to solve problems in their industries”
that means full cooperation among multiple enablers1. Focusing more on service
provisioning, and Everything as a Service (XaaS), connectivity then becomes a
service enabler, while not long ago connectivity was the only service. This means
that the “future telecom” is about to expand its market, more, to other industries
as well as creating new market/s. Therefore, if this new market for wireless ICT
is expected to happen, value2 needs to be co-created together with actors of other
industries. The value co-creation can happen in two ways: (a) Internally, which
is among telecom actors, and (b) Externally, which is among telecom actors and
actors of the other industries. The question is then how would be the relationships
among firms in this new setup.

In the process of value creation, it is interesting to see what are the possible
relationships among these di�erent actors (both internal and external), compared
to how it has been done for years. To examine this, in this thesis, we choose an
area to put Wireless ICT into a context: Smart City. Smart City ecosystem is
quite complex and understanding the role of Wireless ICT actors in this ecosystem
seems to be necessary for clarifying the co-creation process. The traditional telecom

1Simon Saunders, Access Technology Principal at Google, at Johannesberg Summit 2015.
2In the context of our research, we define “value” as a measure of the benefit provided by a

good or service to an actor.
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actors, i.e. Mobile Network Operators (MNO) and Telecommunication Equipment
Vendors (TEV) then become the “usual suspects”. A third group of actors also
emerge in this telecom co-creation process: Service Providers (SP). In this setup SPs
comprise non-ICT industries’ service providers o�ering telecom-enabled services (we
call them SP in this thesis) and Over the Top (OTT) Service Providers.

On the coopetition side
Di�erent types of business relationships exist among traditional telecom and

other involved actors in the smart city ecosystem. These relationships mainly com-
prise cooperation and competition. In this ecosystem, due to its di�erent nature
compared to traditional telecom ecosystem, wireless ICT actors act di�erently com-
pared to their “home” ecosystem that is mobile telephony. At the same time, the
presence of new entrants cannot also be overlooked since it a�ects the relationships
in the ecosystem quite intensively. Competition and dynamic changes cause and
demand new behaviors among the actors. This highlights the need for focusing on
(a) Cooperating with competitors, and (b) Competing with cooperators. These two
types of business relationships are referred to as Coopetition. An instance of such
relationships is the vertical collaboration among MNOs and TEVs when MNOs
have outsourced their network operation centers to TEVs. The same TEVs have
become competitors for MNOs later on in di�erent setups and businesses. When it
comes to presence of new entrants, an example on vertical cooperation patterns is
when MNOs collaborate with new third party network operation outsourcees. This
example shows the presence of new entrants and the important roles they acquire in
such an ecosystem. We can conclude on coopetition by saying that for traditional
Wireless ICT actors; cooperation with competitors has been around for sometimes
in di�erent formats. But competing with cooperators is not a common business
relationship for them.

1.2 Traditional Telecom Actors

Mobile Network Operators (MNO)3 is the first group of actors that we study in this
thesis. In a traditional business model, MNOs design their own network, own their
infrastructure, operate the network and o�er services on top of it; a voice-revenue
dependent business. This business mainly has been performed in a Business to
Customer (B2C) setup. At the same time MNOs have mainly o�ered connectivity
based on a best e�ort regime while they have mainly seen handling capacity and
coverage as the major challenge for themselves. This means that they have to
provision the increasing data tra�c as well as future demand. Along this business
model MNOs have seen that lack of some vital resources has become a big barrier
for them to overcome the aforementioned challenge. This means collaborating with
other actors of the telecom ecosystem.

3Examples are China Mobile, Vodafone, AT&T Mobility, Telefónica, etc.
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Now with the data provisioning, since the revenues associated with data do
not comply with the pattern of increasing data usage in mobile networks, MNOs
started to look for new revenue streams in order to sustain their growth. As a result,
MNOs have started expanding their business models by o�ering “services” besides
their usual competences. This complicated approach has then forced them to think
of possible cooperation patterns in order to benefit from horizontal integration,
instead of being vertically integrated. The MNOs’ business transactions have also
gone through changes during the time. They have transformed from only B2C
transactions to “Business to Business” (B2B) transactions. The B2C setup mainly
corresponds to the voice-revenue business and the B2B setup comprise e�orts such
as M2M service o�erings. One major consideration here is the fact that MNOs have
been o�ering connectivity in a “best e�ort” basis, which is not acceptable for some
Business customers of the B2B setup. Examples can be Utility communications,
tele-communications for Remote Surgery, etc.

The second group under study is Telecommunications Equipment Vendors4

(TEV). TEVs in their traditional business model are used to manufacture the mo-
bile network equipment and sell to MNOs. These have been typically products that
are needed for mobile and fixed communications, several generations of radio net-
works, IP and transmission networks, core networks, and cloud. Over years, with
the increase of complexity in the telecommunication systems, TEVS have o�ered
solutions for mobile and fixed communication, such as measurable performance
improvements in MNOs’ business processes, with software that is scalable, config-
urable and that provides end-to-end capabilities. With regards to the need of MNOs
to focus on their core business, TEVs have started to o�oad some operational pres-
sure from MNOs as well. In this business model TEVs, also act as Managed Service
Partners (MSP) where they o�er network rollout services and professional services
(i.e., managed services, as well as network design and optimization services). This
way they sometimes take over controlling a MNOs’ network on their behalf and
operate the network.

Over the time, the aforementioned activities have escalated the TEVs busi-
ness towards enhancing Operations Support Systems (OSS) and Business Support
Systems (BSS) to develop and deliver software-based solutions for MNOs. These
competences have then encouraged TEVS to o�er OSS and BSS, TV and media
solutions, as well as solutions and services for the emerging m-commerce ecosystem.
Utilizing gained competences as well as expanding business into various markets,
TEVs now are able to supply other industries besides telecommunication. Since the
role of supplier has long been in the TEVs agenda, it is not far from reach to serve
other industries’ service providers with ICT/Telecom solutions.

4Examples are Ericsson AB, Nokia Solutions and Networks, Huawei Technologies Co, and
ZTE Corporation.
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Figure 1.1: Simplified Mobile Telephony value chain (Ghanbari et al., 2015b)

Traditionally, these two main actors of the telecommunication industry have
been o�ering their services in vertically integrated models5. This model then was
translated to a simple value chain for mobile telephony (Figure 1.1). In this value
chain, the TEVs were in charge of supplying MNOs with equipment for deploying
cellular networks, and possibly operating those networks on behalf of MNOs. At
the same time, MNOs provisioned services and managed Customer Relations and
o�ered the final service to end users. In this model the collaboration among MNOs
and TEVs was quite clear where TEVs mainly performed the role of supplier and
the MNO was the direct customer (Figure 1.2).

Figure 1.2: Traditional Value Chain for MNOs and TEVs

1.3 General Problem Area

1.3.1 Cooperation and Competition among actors in Wireless
ICT Ecosystem

Considering ICT as a tool for transforming other industries, the vertical integration
for MNOs and TEVs is not as simple as used to be any more. As non-ICT indus-
tries become more complex and ICT services being o�ered to them need to utilize
many di�erent competences, there is a need for di�erent ICT actors to rely on the
expertise, resources and competences of each other rather than being vertically in-
tegrated. Narrowing down the scope to wireless ICT, this means that new wireless
ICT o�erings and services will be mixed with the customers’ services, resulting

5Adaptation of “vertical integration” within industries mainly originates from the idea of
making most profitability.
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in o�ering final products/service outside the scope of TEVs’ and MNOs’ compe-
tences. At the same time, requirements from di�erent industries as new customers
of wireless ICT actors will also vary.

New actors also emerge who might have same or di�erent agenda compared
to traditional wireless ICT actors. Taking Michael Porter’s five forces into ac-
count (Porter, 2008a), entrance of new players also provokes the aforementioned
complexity. It was not long ago that the telecom ecosystem had been formed by
participation of a handful of actors. Now the entrance of Service Providers and
OTT service providers is yet another reason for complication. As a result, the
telecom ecosystem no longer just consists of wireless ICT actors. Actors (mainly
Service Providers) from other industries also co-exist with telecom actors in the
new ecosystem and form the future telecom ecosystem.

As a result, the complex newly emerged ecosystems, which include ICT as
a supplier-enabler and other industries, needs to be simplified and understood.
Therefore we utilize three theories for analyzing this complex ecosystem: Actors-
Resources-Activities (ARA) framework, Porter’s Five Forces (P5F) analysis, and
accordingly Coopetition. It should be mentioned that in this thesis we follow a net-
work perspective for our analyses, which means that business interactions among
firms for the sake of cooperation are considered as the key to success for the firms.
Therefore the ARA model, which follows the same logic will embody the main
analysis of this thesis regarding cooperation. On the other hand, since it is hard
to believe that any firm does not follow its specific goals and objectives, we believe
that it is necessary to look into the network from each firm’s point of view when
we discuss cooperators, as well as competitors. This means that, beside being part
of a network, each firm in its essence is a solo entity that has its own objectives
and business goals that based on them interacts with other actors. Hence, we
will also benefit from P5F model that has a single firm perspective, for the sake
of identifying competitors and cooperators. As mentioned before, we believe that
business interactions are keys to success, while keeping in mind that simultaneous
cooperation and competition happen6. Hence, our discussions are not purely on
cooperation (that ARA assumes), or purely on competition (that P5F assumes).
Eventually, based on the combination of ARA and P5F, we discuss simultaneous
cooperation and competition among cooperators, and expand it to the coopetition
theory. This new angle of coopetition is called “vertical coopetition”.

The ARA model (Håkansson and Johanson, 1992) is a framework that suggests
processing three aspects for describing the content of business relationships: Ac-
tors, Activities, and Resources. The P5F model helps us finding cooperation and
competition patterns (Porter, 2008b). And, the coopetition model then discusses
the relationships among competitors and cooperators that happen simultaneously
(Bengtsson and Kock, 2000). Cooperative competition or coopetition is a phe-
nomenon that two firms cooperate and compete with each other at the same time.

6The contradictory nature of ARA model and P5F and why they are used in this thesis are
better explained in chapter 4.
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We refer to Coopetition as either cooperation between competing firms leading to
possible win-win conditions (Basole et al., 2015); or competition between coop-
erative firms that in literature is often called vertical coopetition. By competing
firms we refer to those entities that can provide the same services for the end user,
whether the end user is a business customer or private. The ecosystem considered in
this study, mainly, includes the presence of traditional telecom actors (i.e. MNOs &
TEVs), and industry (non-ICT) service providers o�ering telecom-enabled services
(Service Providers), End Users (EU), and Over the Top service providers.

1.3.2 Competition and Cooperation Areas
In this thesis, while we study ICT as a transformation tool for other industries, we
narrow down the scope of our research from ICT to mobile service provisioning,
which directly relates to wireless ICT. This leads our discussions to the telecom
industry–or the so called Wireless ICT–, mobile service provisioning, Business to
Business (B2B) relations among actors and other industry verticals, and major tele-
com actors. Since in this thesis we have a network perspective, we pick the three
major actors from the future telecom industry that directly participate in mobile
service provisioning and analyze the relationships among them in the business net-
work. These actors are MNO, TEV, and SP7:

1. Mobile Network Operator (MNO) is a provider of mobile services based on
wireless communications. A MNO typically owns all required elements (e.g.
wireless network infrastructure, radio spectrum license, core network, CRM
systems, etc.) and delivers services directly end user. Examples are China
Mobile, Vodafone, AT&T Mobility, Telefónica, etc.

2. Telecommunications Equipment Vendors (TEV) refers to a group of tele-
com actors that were originally supplier for MNOs. They typically o�ered
products that are needed for mobile (di�erent generations) and fixed com-
munication, transmission and IP networks, core networks and cloud network.
More recently, these firms also focus on providing solutions such as rolling
out professional services such as managed services, network optimization, net-
work design for their prime customers that are MNOs, as well as provisioning
telecom-enabled service to other industries in the process of digitalization8.
Examples are Ericsson, Nokia Solutions and Networks, and Cisco.

7The reason that we do not include OTT service providers in this list is that, in this thesis, we
do not look into the changes that OTT service providers cause on the Wireless ICT ecosystem and
the process of value creation; rather we look into the emergence of SPs as a new actor in Wireless
ICT ecosystem. This means that the e�ect of OTT service providers emergence on the process
of value creation and the relationships among actors based on their presence require separate
analysis and discussions; although we believe that majority of our presented analyzes would fit
those discussions.

8Digitalization refers to making “things” from industries less dependent to physical space in
the process of transforming those industries by ICT. According to Joachim Sachs, RST group
planning conference 2016, Skåvsjöholm
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3. Non-ICT industries’ Service Providers (SP) are the actors of di�erent in-
dustries that are subject to ICT transformation. These industries can vary
from Transport, Utilities, etc. to Music. These actors have been o�ering
solutions within their industries to end users or other actors (as suppliers)
for years and now with the emergence of ICT they seek better performance
and/or new opportunities. The services that these actors o�er (that are of
our concern in this study) are the ICT-enabled (or more specifically wire-
less ICT-enabled) services. These services could have not happened unless
they have merged their value creation process with the telecom and create
value networks. Examples are Scania, Duke Energy, and Electric and Musical
Industries Ltd.

Looking into how ICT transforms other industries, if we consider Internet of
Things (IoT) as the main enabler for this transformation–digitalization–,we focus
on a segment in telecom industry that represents services for other industries, which
is Machine to Machine (M2M) communications9. Consequently, according to 3GPP,
the segment of M2M carried over cellular networks is often called Machine Type
Communications (MTC)(3GPP, 2014) we may sometimes refer to MTC instead of
M2M. The other closely related concept, IoT, is often regarded as a set of principles,
technologies and systems associated to Internet-connected objects (Holler et al.,
2014). In contrast to MTC and M2M, IoT includes the connection and access to
the broader Internet (Laya et al., 2015). The term was first coined in 1999 by
Kevin Ashton even before the dotcom bubble (Wood, 2015) to describe a “world
of seamless connected devices that would save us time and money”, based on the
interconnection of the physical world with the virtual world of Internet (Mazhelis
et al., 2012).

Figure 1.3: Major coopetition areas in telecommunication ecosystem

Since we are looking into wireless ICT’s presence as a tool in other industries,
we chose to pick a context for telecom industry’s presence. Hence we look into
Smart City context as a place where ICT integrates into other industries and makes

9Machine to machine communications refers to communications among autonomous devices
with minimal human intervention.
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them smart and serves as a major enabler for smart solutions. We categorize
three interrelated areas to study: M2M communications, Smart City, and Network
sharing. As described before, M2M communications is how Wireless ICT helps
as an enabler for digitizing other industries in Smart cities, and Network Sharing
is an area in which trends of coopetition among telecom actors have been around
in recent years. As illustrated in Figure 1.3, we discuss M2M communications in
Smart Cities while using the knowledge and understanding from network sharing
and apply it on describing the cases from the other two areas.

It should be mentioned that same set of traditional actors exist in all three
area, although when it comes to di�erent businesses the same set of actors posi-
tion themselves di�erently in the ecosystem; As an instance, in the case of Mobile
Telephony and M2M service provisioning, MNOs serve di�erent customer segments.
How these three areas will be used in this thesis, in brief:

• M2M communications will represent the new ecosystem for wireless ICT ac-
tors where changes are imposed to the wireless ICT ecosystem.

• Smart City is then the place where the role of telecommunication (Wireless
ICT) as a tool for transforming other industries is highlighted, while non-ICT
industries merge into wireless ICT ecosystem.

• Network Sharing will represent a viable case where telecom actors have been
performing various coopetition models for some years, while the presence of
new entrants to the market also caused changes to inter-firm relationships
and formation of value chains10.

1.3.3 Research Questions
In this section a set of research questions are presented in order to clarify the direc-
tion of research in di�erent steps. The questions are based on the general problem
area introduced earlier. We will discuss the questions and how they can help this
study in section 3.2, soon after we introduce the specific problem that “this” thesis
is going to tackle (Chapter 3). The main question of this thesis is to clarify where
the competition and cooperation is in future mobile service provisioning. Since the
above statement and question is not easy to resolve, it should be elaborated:

RQ1 : Why do competitors in mobile service provisioning have to cooperate?

RQ2 : Why do cooperators in mobile service provisioning compete?

RQ3 : How would repositioning in the telecom value chain benefit traditional
actorsof telecommunication industry?

10Formation of first instances of value networks replacing value chains in cellular network
ecosystem is a consequence of emerging new actors.
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1.4 Thesis Outline

In chapter two we introduce the related work in the context of literature review. We
first look into relevant literature in the three coopetition areas; namely Network
Sharing, M2M communication, and Smart city. Next we present works done by
scholars in the area of coopetition and contextualizing coopetition on one hand,
and the area of value networks and value creation on the other hand. We also
present preliminary related works on coopetition in ICT as well as Value Networks
in ICT. Eventually, at the end of this section, we put the value discussions of the
value networks and coopetition in the context of M2M in Smart City and present
the identified research gap.

In chapter three first we narrow down the introduced general problem, based on
the identified gap and present the specific problem that this thesis would contribute
to resolve. In order to clarify the direction of research in di�erent steps, previously,
we presented three research questions in section 1.3.2, which will be discussed an
elaborated in section 3.2. Next we present the contribution done via multiple
research publications done by the author, and discuss how they are relevant to
this thesis. Eventually we present the contribution of the thesis based on reprinted
papers, attached.

In chapter four, we first discuss the general methodology used in this thesis, then
we discuss theoretical foundation for the discussions and analyzes. We introduce
the theories being used and define which parts we adopted for the analysis and
what is it that we modified /developed. The theory modification/development is
due to the fact that some of the applied theories, originally, lack some properties
required for analysis of our cases. This can be solved with some modifications and
add-ons.

In chapter five we discuss the role of wireless ICT in other industries as a trans-
formation tool and the importance of performing a study in telecommunication from
an economic point of view. We use concepts from industrial economy to introduce
the importance of formation of new telecom value networks in the presence of other
industries, and how linear telecom value chains are unable to serve new ecosystems.
For this matter we benefit from a known interdisciplinary school of research called
techno-economics. We also discuss why it is important to co-create value in form
of value networks. We will use these discussions to show how traditional telecom
actors play di�erent roles in new markets compared to their activities in Mobile
telephony. Eventually we discuss the role of future telecom value network in Smart
Cities.

In chapter six we introduce two cases in mobile service provisioning; M2M ser-
vices in Smart Cities, and sharing indoor cellular networks. In the former case we
first introduce the case studies that form the foundation of the rest of the thesis. In
this chapter, based on the secondary data, we identify telecom activities in MTC-
enabled services and propose a framework to study these activities. We then apply
the framework on the smart city case and identify telecom activities in smart city.
We then define major resources required for performing these activities. Eventually
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we propose a set of abstract actors in form of an abstract value network.
In chapter seven we analyze the business relationships among di�erent actors

of the M2M/MTC value network. We question what would happen if any of the
groups of actors under study–MNOs, TEVs, and SPs–perform either of the activities
of the proposed activity framework by applying Porter’s Five Forces (P5F) model as
a checklist for identifying important business relationships for the focal firm. Next
we determine the positions in which MNOs, TEVs, and SPs would possibly compete
with each other and/or cooperate. Eventually we discuss the relationships among
actors based on the coopetition model. Most of this chapter is then dedicated to
discuss the implications of our findings (results). The discussions are presented
alongside the analysis. Finally, in chapter 8, we conclude the thesis by answering
the research questions, as well as the question of the title of the thesis and introduce
the future work.





Chapter 2

Literature Review

In this chapter we first introduce briefly what we refer to when mentioning any
of the three coopetition areas, and present related works done by scholars in each
area. Since our study is focused on investigating the business relationships among
firms in the future telecom ecosystem, next we present a further thorough literature
review on the following two areas: Coopetition, and Value Networks. This step of
the literature review is done by focusing on the general concern of this thesis that
is the business relationships among firms.

For the second part of the literature review we follow an “onion approach”.
This means that we first review the literature in the general area of the field as
the first layer. Next we dive deeper towards the core and cover a more specific
layer related to our study, and follow this approach till we cover the specific topic
of the thesis. This approach is better illustrated in Figures 2.1 and 2.2. In order
to perform a thorough literature review we conduct our “onion approach” for both
two aforementioned areas: Coopetition, and Value Networks. On one hand we have
chosen coopetition as the concept of simultaneous cooperation and competition
among firms; while narrowing it down to coopetition in ICT. On the other hand,
we chose the process of formation of value networks based on the interactions among
firms and the creation of the value itself for describing the business relationships in
the ecosystem. We believe that the combination of these two areas together with the
aforementioned coopetition areas will give us a good overview for conducting our
research. At the end of this section, we overlap and relate the conducted literature
review and identify the research gap.

2.1 The Three Areas of Study

2.1.1 Machine to Machine Communications
M2M, MTC and IoT mainly entail complementing concepts but are quite often
used interchangeably (Laya et al., 2015), where the three terms imply the notion of
connected autonomous devices. M2M is typically defined as the set of wireless and

15
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wired communication between mechanical or electric devices (Turner et al., 2013)
or communication between remote machines and central management applications
(Whitehead, 2004). Another definition of M2M considers it as all the information
and communication technologies able to measure, deliver, process, and react upon
information in an autonomous fashion (Anton-Haro and Dohler, 2014). Considering
MTC as the working terminology used by 3GPP, it is often regarded as the segment
of M2M carried over cellular networks (3GPP, 2014; Jain and Hedman, 2012). M2M
and MTC are at times considered synonyms (Laya et al., 2015; Shariatmadari
et al., 2015; Taleb and Kunz, 2012). It can be argued that M2M–and MTC–are
communication enablers for the broader concept of the IoT.

Recent advances in this field have shown a strong potential on smartification
of services and products by means of ubiquitous communications (Chen, 2013).
The importance of M2M/IoT as a major enabler for smartification is discussed in
the literature (Balakrishna, 2012; Elmangoush et al., 2013; Sanchez et al., 2014;
Wan et al., 2012). Hence, we consider Smart City as a platform for implementing
M2M/IoT enabled solutions by di�erent industries involved in the process of o�ering
smartized products and services.

2.1.2 Smart City

A common definition of Smart City is the use of ICT to sense, analyze and in-
tegrate the key information of core systems in running cities in order to optimize
existing services, while o�ering new possible services to end users. Smart City itself
is often considered as a subcategory of Sustainable Smart City, which is defined as
an innovative city that uses ICT and other means to improve quality of life, e�-
ciency of urban operation and services, and competitiveness, while ensuring that it
meets the needs of present and future generations with respect to economic, social
and environmental aspects. We consider that a Smart City consists of five major
building blocks (Correia and Wünstel, 2011):

1. Economic, Social & Privacy Implications

2. Developing E-Government

3. Health, Inclusion and Assisted Living

4. Intelligent Transportation Systems

5. Digital Built Environment

In order to make an existing city Smart or create a Smart City based on these
five block items, two approaches exist (Breuer et al., 2014; Walravens et al., 2014) :
Top Down, and Bottom Up. Top Down approach uses an ICT system that has an
overview on all urban activities as well as the tools to (automatically) interact with
infrastructures, gather vast amounts of data and adjust parameters to predefined
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optima (Dirks et al., 2009). This approach places strong emphasis on optimization
through technology (Vaughan, 2013). The Bottom Up approach then is, foremost,
about the “Smart Citizen” (Hemment and Townsend, 2013). This approach, rather
than working towards centralization, takes a decidedly distributed approach, sup-
porting and accepting some form of chaos (Lindsay, 2011).

Since both aforementioned approaches have their own deficits, a better solu-
tion is a proper mix of both Top Down and Bottom Up, compromising absolute
perfections of each approach. Hence, considering the important role of ICT in smar-
tification of cities (ETSI, 2014a,b), we can consider M2M as an enabler for Smart
solutions in the bottom up approach; as well as means of providing smart top down
solutions (ETSI, 2015). IoT/M2M/MTC in the context of Smart City covers a
broad area that includes many di�erent industries. In order to narrow down the
scope, in this thesis we will focus on how telecom actors see opportunities in this
concept and where do they position themselves in the smart city value network to
benefit most. This positioning strategy for MNOs and TEVs corresponds to the
repositioning concept. This means that these actors may need to perform some
roles that they traditionally do not perform, and allow some other actors to carry
out such activities.

2.1.3 Network Sharing

When it comes to cellular networks, and the relations among di�erent actors in this
setup, there are three major categories possible to study: Urban Outdoor networks,
Indoor networks and rural networks. If we consider network sharing as the prime
coopetition paradigm in this context, it can be discussed under all three categories
where the latter two somehow follow more similar patterns. On one hand, scholars
mainly consider sharing base stations, network sites, radio equipment, and spectrum
as common strategies (Beckman and Smith, 2005; Frisanco et al., 2008; Khan et al.,
2011). On the other hand, regarding indoor and rural networks, the presence of new
entrants such as Facility Owners, and third party operators and their e�ect on the
relations among actors is discussed as the major di�erence compared to Outdoor
networks (Khan et al., 2011; Markendahl, 2011; Markendahl and Makitalo, 2007;
Markendahl et al., 2012; Mumtaz et al., 2012; O�ergelt et al., 2011). The benefits,
drivers, drawbacks and risks with shared networks are also discussed by Markendahl
and Mölleryd (2012) and are quite well understood.

2.2 Coopetition as a Tool for Describing Relationships

The word coopetition was first coined by Kirk S. Pickett of the Sealshipt Oyster
System in 1911, while he intended to describe the business relations among its cus-
tomers (dealers): “You are only one of several dealers selling our oysters in your
city. But you are not in competition with one another. You are co-operating with
one another to develop more business for each of you. You are in co-opetition, not
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in competition” (Cherington, 1913). The famous “Co-opetition” book by Bran-
denburger and Nalebu� (2011) then introduced coopetition as a consequence of
both war and peace in businesses and raised attention for the concept, years after
Pickett. Di�erent scholars have looked into coopetition dynamics (Khanna et al.,
1998; Tsai, 2002), its foundations (Dagnino and Padula, 2009) and the relevance
of coopetition as a research problem (Ginevi�ius and Krivka, 2008), while more
recently the interest on putting coopetition into the context of specific businesses
has gone higher.

2.2.1 Coopetition in The Context of Specific Industries
While contextualizing coopetition, scholars mainly have focused on coopetition as a
tool for enhancing business by sharing knowledge, reducing costs, absorbing skills,
boosting utilization and enhancing economic benefits (Battista and Giovanna, 2002;
Gnyawali and He, 2006; Gnyawali and Park, 2011; Hamel et al., 1989; Lado et al.,
1997). At the same time, coopetition as a business strategy (Fuller and Porter,
1986) for firms have been discussed by a vast group of scholars (Bengtsson and Kock,
1999, 2000; Gnyawali and He, 2006; Gnyawali and Park, 2009; Lado et al., 1997;
Pellegrin-Boucher et al., 2013), while some papers focus on plausible positive and
negative gains and impacts of coopetition (Bonel and Rocco, 2007; Brandenburger
and Nalebu�, 2011; Hamel, 1991; Nieto and Santamaria, 2007; Oxley and Sampson,
2004; Shapiro and Varian, 1999).

2.2.2 Coopetition in ICT
ICT industry has been no exception for scholars for contextualizing coopetition. On
one hand, Gnyawali and Park (2009) look into the role of coopetition in achieving
technological innovations in Smart and mi-sized enterprises taking examples from
ICT industry. Pellegrin-Boucher et al. (2013), using a qualitative approach, inves-
tigate the evolution of interfirm coopetitive agreements in the light of stability of
coopetition in ICT. Ritala et al. (2008) look into centrality of firms in both compet-
itive and cooperative networks, and discuss its importance in forming coopetitive
relationships. On the other hand, cooperation among competitors of the wireless
ICT industry has also attracted attentions (Basole, 2009; Gueguen, 2009; Gueguen
and Isckia, 2011; Maitland et al., 2002; Peppard and Rylander, 2006; Zhang and
Liang, 2011). A viable instance of cooperation among competitors is then formation
of strategic alliances in order to impose standards in technology within standard-
ization bodies (Gueguen, 2009; Shapiro and Varian, 1999). Almost all of these
discussions follow the aforementioned definition by Bengtsson and Kock (1999) on
coopetition that is cooperation with direct competitors.

If we consider ICT a knowledge intensive industry, according to Powell and
Brantley (1992), in such industries cooperation and competition are common strate-
gies that firms adopt and adapt. One direct indication of intensity of knowledge
is the cost of R&D and the knowledge (know-how). Dittrich and Duysters (2007)
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consider “the pool of common knowledge” as a way of reducing such costs; a di-
rect cooperative system among competing firms. Although when the products are
developed based on the common achieved knowledge, networks start to dissolve;
firms start to integrate the know-how that was achieved through cooperation to
their own organization, and competition rises again and becomes the dominant re-
lationship (Pellegrin-Boucher et al., 2013). Gueguen (2009) sees the after e�ect of
such cooperation and considers “di�erentiation” as the acquired strategy by firms
in order to create entry barriers for competitors once the cooperation starts to dis-
solve. But still the complexity of market does not limit to cooperation for just one
product. There have been many cases that firms cooperate over a specific R&D
knowledge, once the knowledge is almost mature start to compete over the product
while integrating the knowledge and already cooperate on another know-how for
yet another technology, R&D, and know-how (Gueguen, 2009; M’Chirgui, 2005).

Our “layered”–onion–approach on contextualizing coopetition for describing re-
lationships in ICT is illustrated in Figure 2.1.

Figure 2.1: The focus of our literature review on coopetition

2.2.3 Value Networks and Value Creation
The networked structure of businesses in an ecosystem Holm et al. (2015) is based
on the premise of “no business is an island” (Håkansson and Snehota, 1989),
where firms do not just operate in dyadic relationships (James C. Anderson Håkan
Håkansson, 1994), which means firms are heavily involved in complex economic sys-
tems that consist of inter-organizational business relationships (Basole and Rouse,
2008). This concept replaces the idea of linear flow of value in chains first intro-
duced by Porter (1985). Value chain consists of dyadic relationships among business
entities that starts from raw material providers on one hand and finishes by end
users on the other hand. Normann and Ramirez (1993a) argue that value chains
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are inadequate for accommodating complex market structures and business rela-
tionships (Bovet and Martha, 2000; Stabell and Fjeldstad, 1998), which means that
products and services in complex markets are not any more designed and produced
in linear processes. At the same time these services (values) (Narula, 2014) need
to be produced/created and delivered to end customers via value networks (Allee,
2000; Brandenburger and Nalebu�, 2011; Kothandaraman and Wilson, 2001). A
step further from networks of creating value is also introduced as value grids (Pil
and Holweg, 2006) and value webs (Kelly and Marchese, 2015). Characteristics of
these networks, such as size, relationships among actors, number of existing and
possible ties, connectedness, centrality, and control, are often considered vital to
describing the structure of the networks (Anderson and Narus, 1991; Pfe�er and
Salancik, 2003; Ritter et al., 2004). At the same time, the role of services in forma-
tion of value networks and the emergence of concepts such as product, servitization,
and service dominant logic is an important angle on this topic.

2.2.4 Value Networks and Services
In the process of product servitization there is a long tradition of analyzing produc-
tion, creation, and consumption of both products and services (Fisk et al., 1993;
Shostack, 1977; Zeithaml et al., 1985). Di�erentiating between products and ser-
vices has also gained attention (Vargo and Lusch, 2004; Zeithaml et al., 1985),
although servitization roots back in 1972 and Levit’s description here he believes
“everything is a service” (Levitt, 1972). According to Araujo and Spring (2006),
if we consider products as “vehicles for service delivery”, we can argue to bridge
the gap between products and services and consider networks (Casti, 1995) as the
place where products and services are created, delivered, and consumed.

If we define value as a measure of the benefit provided by a good or service to
an actor, we can better understand the concept of value networks and how services
relate to this network. Kothandaraman and Wilson (2001) argue that the creation
of value is also influenced by the transformation from value chains to value networks
(Möller and Wilson, 1995; Parolini, 1999). This means that the value is created at
the network level (Basole and Rouse, 2008; Bovet and Martha, 2000), rather than
the relational level. It should be added that, according to Vargo and Lusch (2004),
we consider the customers also as the co-creator of value. Hence, each actor who
participates in the network is supposed to incrementally contribute value to the
overall o�ering (Bovet and Martha, 2000).

2.2.5 Value Co-Creation
The concept of co-creation and respectively co-creation of value has attracted di-
verse attention in variety of research fields. The process of creating value, tradition-
ally, has been seen as an individual quality. More recently, in the light of emergence
of value networks and by examining the process of creating value in-depth, the ac-
tual situation makes it clear that the original hypothesis has been invalid for long.
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Hence the literature argues that the value is co-created. We adopt the definition of
co-creation by Tokoro (2015) where he considers Co-creation as “a practice of cre-
ating value through cooperation among multiple active agents with certain shared
purposes that agents acting in isolation cannot achieve”. We use this definition to
further describe the process of creating value in the future telecom value networks
and discuss the importance of value creation in interfirm relationships.

A closely related field to co-creation, which is also considered as the reasoning
for value co-creation is the Service-Dominant Logic (S-D logic), proposed by Vargo
and Lusch (2004). S-D logic in the area of service marketing considers customers
as the major co-creator of value together with the service provider, where Tokoro
(2015) believes that the participation of customer is greatly changing the concept
of services. We argue that the major consequence of this cooperation over value co-
creation is the change from traditional products that are based on prices to services
replacing products and the idea of everything as a service (XaaS).

The S-D logic and the co-creation value have raised the attention towards ana-
lyzing the process of value creation in di�erent research fields and industries. The
research on this topic mainly focuses on the “process” of co-creating value based on
interfirm relationships in the B2B context (Echeverri and Skålén, 2011; Grönroos
and Voima, 2013; Gummerus, 2013; Gummesson et al., 2010; Payne et al., 2008;
Saarijärvi, 2012; Vargo et al., 2008).

2.2.6 Wireless ICT Value Networks

The ICT industry–and specifically the wireless ICT–is no exception to process of
shifting from value chains to value networks (Funk, 2009; Li and Whalley, 2002;
Peppard and Rylander, 2006). Discussions on transformation of wireless ICT from
value chains to value networks (Li and Whalley, 2002) generally examine the un-
derlying reasons for such a disruptive change and identify various types of actors
who are involved in such value networks. Although wireless ICT firms, like any firm
in other industries, are independent in the value network (Peppard and Rylander,
2006), they enjoy inter-firm relationships in the network (Jarillo, 1988) that are
essential to their competitive positions. These relationships are reasons for evolv-
ing industries and are quite important to boost the performance (Madhavan et al.,
1998) of the firms in wireless ICT value network.

Besides the mentioned contributions on the formation of value networks in Wire-
less ICT, a series of literature exist on this matter (Basole, 2009; Kuo and Yu, 2006;
Olla and Patel, 2002; Sabat, 2002). Maitland et al. (2002) describe the key fac-
tors that will shape the transition towards next generations of telecommunications
technology and challenges faced by main actors from the evolving value chains per-
spective. Funk (2009), in return, considers how the telecom industry is changing
from value chain to a value networks, focusing on UEs as the unit of analysis. At
the same time, Ballon (2007) looks into the design of business models in accordance
to the creation of value within the system.
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Our layered approach on creation of value in forms of value networks for the
wireless ICT industry is illustrated in Figure 2.2.

Figure 2.2: The focus of our literature review on value creation

2.3 Where is The Research Gap?

Looking into the previous section, we have conducted our literature review on the
three main areas:

• Competition and cooperation areas, presented in section 1.3.1

• Coopetition, contextualizing coopetition, and coopetition in ICT

• Value networks, services in value networks, value co-creation, and value net-
works in ICT

Now, if we put together the latter two bullets, and overlap the presented litera-
ture review, it will enable us to discuss “value networks in ICT” in the presence of
“coopetition in ICT”. In the previous section, on one hand we have presented the
literature on “Coopetition in ICT” (Figure 2.1), and on the other hand we have
discussed the literature on “value networks in Wireless ICT” (Figure 2.2). Now
we put together these two figures and shows the overlapped area in Figure 2.3,
which illustrates what would happen if we expand “value network in ICT” to the
other area and try to discuss it based on “coopetition in ICT”. This way, the pre-
sented figure shows where coopetition can be used in order to describe the business
relationships among firms in value networks for the future telecom industry.
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Figure 2.3: Describing relationships by coopetition theory in the value networks of ICT

Based on presented literature, the business relationships and transactions among
firms in any ecosystem is considered as the major basis for value co-creation. This
means that it is the interfirm relationships for co-creating value that is the main
cause for formation of value networks. These B2B transactions basically consist
of competition and cooperation, and the more complex instances then comprise
simultaneous competition and cooperation among firms within business networks;
the so-called coopetition. At the same time, when it comes to contextualizing
coopetition, the most commonly used definition of coopetition is the one presented
by Bengtsson and Kock (1999) that considers coopetition as the cooperation among
competing firms. But, as we have discussed before, based on the literature on value
creation and specifically formation of value networks, simultaneous cooperation and
competition relationships do not limit to just cooperation among competing firms.
The complexities of relations go beyond this and in many instances to competition
among firms who are already cooperating with each other.

Figure 2.4: The research gap illustrated by the hatched area
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Now the question is what would happen if we put coopetition as a tool for
describing relationships in the value network of wireless ICT into the context of
machine to machine communications as an enabler for smart city. This question,
which is the identified research gap is then simplified and illustrated in Figure 2.4
by the hatched area between “Value networks in ICT” and “Coopetition in ICT”.
As a result, in the coming chapter 3 we will describe the problem that is derived
from the gap that will be used as the research problem introduced by this thesis
and formulate our research questions based on the problem.



Chapter 3

Problem Description

3.1 Value Co-Creation in Light of Coopetition

Considering ICT as the transformation tool for other industries, 5G–as a component
of future telecom industry–can be the supporting force from the Wireless ICT for
enabling communications requirement. This transformation tool is then heavily
dependent on co-creation1 of value together with the target industries rather than
creating value in form of linear chains and passing products to next actor in the
chain. This results to formation of value networks that replace value chains. The
need for telecom value network is highlighted when this industry is entering new
markets and telecom is supposed to serve as a tool and not the final product.

Narrowing down the scope of transforming industries to Smart City context,
Smart City comprises inter-related industry verticals, which create a complex ecosys-
tem. Considering the role of traditional telecom actors in smart city context, the
need to co-create values, both internally (between telecom actors) and externally
(between telecom actors and non-telecom actors), is obvious. It should not be
forgotten that traditional telecom actors (i.e. MNOs and TEVs) have long been
doing their business inside the telecom value chain and are used to linear value
creation, cooperating with their own telecom supplier-customers (Figure 1.1). Be-
sides MNOs and TEVs, a new set of actors also participate in the co-creation of
value in the new telecom value network. This new entrant is the entity that utilizes
the telecom-enablement and o�ers telecom-enabled services. As a result, the first
problem is how would traditional telecom actors adopt value co-creation and adapt
value networks instead of value chains.

In the context of Smart City the new entrant to the telecom value network
is in most cases the Service Providers (SP) of the non-telecom industries. If we
consider the telecom ecosystem in smart city comprising traditional telecom actors
and these new players, co-creation of value then boils down to cooperation/collab-
oration among all these three groups of actors. At the same time, competition is

1Value co-creation is discussed more in details in chapter four.
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also quite fierce among these actors for many reasons such as more sales/revenue
(between identical firms), controlling the ecosystem, and even major changes in the
market (between non-identical firms) that cause new competition behaviors such
as competing with direct cooperators.

If we consider the simultaneous cooperation and competition as coopetition; one
can argue why is the focus of this thesis on competition with cooperators and not
vice versa? The answer is that at inter-organizational level, firms cooperate with
each other in order to reach a higher level in creating value compared to what they
can reach if they do it alone. This justifies the cause of cooperation and co-creation
of value. Therefore it is quite vivid why two or more competing firms tend to
cooperate even though they have been involved in rivalry situation for some time;
although analyzing this situation requires exhaustive research. At the same time,
what seems to be a higher risk for firms is to start competition with another firm
which they have cooperation relationships in place. This way the risks of damaging
the “good” relationships are quite high; and the question is whether the firms can
a�ord such damages or not.

Regarding cooperation, MNOs are used to cooperating with competitors. As an
instance, MNOs in di�erent markets have been cooperating with each other mainly
in order to cut costs, as well as dealing with lack of resources. But competing
with cooperators is not common. An example can be TEVs competing with their
customers (e.g. MNOs) over a new service to be o�ered to a Smart City vertical.
The question is then what are the drivers for such competition? At the same time,
if a firm wants to compete with its cooperators, it needs to see the risks and it is
important to understand what is at stake if it competes with its cooperator (e.g.
its customer or supplier). Another question to be answered is what are the risks
and uncertainties involved in competing with cooperators? Therefore, the second
problem relates to the way that firms interact with each other in the new value
network.

From MNOs’ perspective the situation regarding the described problem is as
follows. The business model of MNOs corresponds to vertical solutions, and they
are not used to value networks, instead used to value chains. This would mean
that where to position in value network is also a question for them. Threat of new
entrants that can take over MNO’s primary role in a new market is a major issue,
while they need to compete with suppliers and customers in value networks and
cooperate with them at the same time. Co-creation of value with other industries is
new for MNOs, although they have been cooperating with their (almost) identical
competitors for cost-cut and/or due to lack of resources for some years. MNOs are
used to B2C o�erings and services in mobile telephony value chain, while they need
to o�er B2B services in SC context.

From TEVs’ perspective, the situation is the following. The business model
of TEVs also corresponds to vertical solutions in traditional telecom value chains.
Instead, they are familiar with value networks and have a better understanding
of co-creation of value with other business customers, since they have played the
role of suppliers for other industries as well. This means that TEVs also are not
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used to o�er services to end users of a value network, because they mainly acted
as suppliers. TEVs are not used to cooperating with competitors and competing
with cooperators (e.g. customers like MNOs). And their customers used to be big
firms, now o�ering services to smaller SPs.

From SPs’ perspective, the situation is as follows. Whether we di�erentiate
between small OTT SPs or other industry actors as SPs, when it comes to pro-
visioning mobile services, they very much depend on other actors of the telecom
value network. This is mainly due to the lack of resources and competences. In
case of small SPs, they need to spot empty roles in the value network and fill the
holes in order to be profitable. And finally, SPs should be able to handle end users
since they may become an interaction point with end users.

3.2 Discussion on Research Questions

In this section we discuss the introduced research questions from section 1.3.3.
The main idea is to discuss the questions and show how they can help this study
overcome the introduced problem of the thesis. The main question of this thesis
is to clarify where is the competition and cooperation in future mobile service
provisioning? Since the above statement and question is not easy to resolve, it
should be elaborated:

RQ1 : Why do competitors in mobile service provisioning have to cooperate?

The first question deals with the reasoning of cooperation among actors in the
wireless ICT ecosystem. Considering cooperation as the key to success, we believe
that there are various reasons that, to some extent, forces the actors of “future
telecom” ecosystem to cooperate with each other. This question also helps us to
look into how is that possible to cooperate while a competitive nature is dominant
over the relationships of two firms. On the other hand, by the aid of this question
we would like to see whether there is a need for firms to collaborate on creating
services/products, or solutions can be vertically integrated by the actors. The co-
operation can occur or arise as a natural consequence of changes but also can be
an initiator of changes. We would tackle this question from three di�erent perspec-
tives; the unit of cooperation, the reason for cooperation, and the consequences of
cooperation.

RQ2 : Why do cooperators in mobile service provisioning compete?

In the second question we will try to find out reasons for “jeopardizing” existing
relationships that are “good” enough that already created cooperation among firms.
We would like to see what the drivers are and whether they are tempting enough
to convince firms to risk their cooperative relationships and compete. We will also
look into what happens when competition happens and if it causes any considerable
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change to the ecosystem. In our cases we also check “where” such competitions are
more likely to happen.

RQ3 : How would repositioning in the telecom value chain benefit traditional
actors2 of telecommunication industry?

Eventually, the third question investigates the consequences of cooperation and
competition in future telecom ecosystem, in light of the value creation process. For
this matter we look into strategies that traditional wireless ICT actors would adopt
while they enter new markets and perform new businesses. The new markets refer
to the ones that ICT acts as a tool and enabler rather than the end product. Hence,
the businesses might not be completely new but the market could be completely
di�erent compared to their “home turf” that is mobile telephony. We will investigate
whether these actors would leave the value creation process, adapt and change their
business, or be replaced by others.

3.3 Contributions

This section defines how we will tackle the research questions in this thesis. In the
first part of this section we present the work we have done, according to our 17
published peer reviewed papers that are related to this thesis. We mainly highlight
the key ideas of each paper and mention how the contribution to each paper is
relevant to this thesis. Among these 17 we handpick 5 papers that more specifically
embody the cases and analyses introduced in this thesis and append them at the
end of the thesis. The appended papers are: 1–12–15–16–17 from the upcoming list
of papers. Next, in the second part of this section, we discuss the contribution of
this thesis in specific. The contribution then directly helps answering the research
questions.

3.3.1 Publication Contributions

On Network Sharing

1. “Shared Smallcell Networks Multi–operator or Third party solutions -or both?”,
11th International Symposium on Modeling & Optimization in Mobile, Ad
Hoc & Wireless Networks (WiOpt) - Workshops (WiOpt - IOSC), Tsubaka,
Japan, May 2013
Jan Markendahl, Amirhossein Ghanbari

2. “Study on E�ect of Backhaul Solution on Indoor Mobile Deployment -Macrocell
vs. Femtocell”, 24th IEEE Annual International Symposium on Personal,

2Traditional actors of telecommunication industry, in this thesis, refer to Mobile Network
Operators and Telecom Equipment Vendors.
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Indoor, and Mobile Radio Communications (IEEE PIMRC), London, UK,
September 2013
Ashraf Ahmed, Jan Markendahl, Cicek Cavdar, Amirhossein Ghanbari

3. “Toward Capacity E�cient, Cost E�cient and Power E�cient Deployment
Strategy for Indoor Mobile Broadband”, 24th European Regional International
Telecommunication Society conference, Florence, Italy, October 2013
Ashraf Ahmed, Jan Markendahl, Amirhossein Ghanbari

4. “Network Cooperation between Mobile Operators -Why and how competitors
cooperate?”, 29th International Marketing and Purchasing group Conference,
Atlanta, USA, August 2013
Jan Markendahl, Amirhossein Ghanbari

5. “Cooperation patterns in small cell networks -Risks and opportunities to dis-
tinguish the win–win model”, 24th European Regional International Telecom-
munication Society conference, Florence, Italy, October 2013
Amirhossein Ghanbari, Jan Markendahl

6. “Regulations for and against Cooperation in smallcells -How could regulations
stimulate co–opetition by supporting sharing?”, 24th European Regional ITS
Conference, Florence, Italy, October 2013
Amirhossein Ghanbari, Jan Markendahl, Ashraf Awadelakrim Widaa

7. “Complementing macrocell deficits with either smallcells or Wi-Fi -Willingness
to choose based on the cost-capacity analysis”, 24th European Regional Re-
gional International Telecommunication Society conference, Florence, Italy,
October 2013
Razvan Popescu, Amirhossein Ghanbari, Jan Markendahl

The papers presented here contain a unified contribution that is built in a series
of publications; meaning that the papers are complementary to each other and there
is minor overlap in these papers. In paper 1, 2 and 3, we have discussed di�erent
possible solutions for indoor deployments. Various possible actors have been taken
into considerations (e.g. MNOs and non MNO network operators); where in latter
technical issues on deployment (e.g. backhauling) are more focused. In this collec-
tion I have contributed by describing possible indoor network deployment solutions,
indoor network sharing strategies and the role of trusted third party actors.

In paper 4 we have focused on cooperation among MNOs and discussed how and
why competitors cooperate in indoor cellular networks. In paper 5 we have tried
to present a win-win model for traditional and emerging actors of indoor network
deployment. This means that the business related risks and opportunities have been
identified and analyzed. Paper 6 then complements the previous paper by studying
the regulations on network sharing proposed by national regulatory authorities.
Eventually, in paper 7 we have considered Wi-Fi as a competing solution for indoor
cellular deployments that is believed to pave the way for future works. In this
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collection I have contributed by looking into the business relationships among actors
of the indoor cellular network ecosystem. I have contributed by identifying the risks
and uncertainties of cooperation among existing actors and discussed the presence
of new entrants. The formation of value networks for indoor cellular networks in
case of sharing networks is also presented.

On Machine to Machine Communications

8. “Internet of Things: Redefinition of Business Models for the next generation
of Telecom services”, 26th European Regional International Telecommunica-
tion Society conference, San Lorenzo de El Escorial, Spain, 2015
Amirhossein Ghanbari, Óscar Álvarez, Jan Markendahl

9. “Migration Strategies in Network Deployment to Support M2M Communica-
tions”, 6th annual CMI conference, Aalborg University Copenhagen, Novem-
ber 2013
Andrés Laya, Amirhossein Ghanbari, Ashraf Ahmed, Jan Markendahl

10. “Smart Energy: Competitive Landscape and Collaborative Business Models”,
18th International Conference on Intelligence in Next Generation, Paris, France,
February 2015
Óscar Álvarez, Amirhossein Ghanbari, Jan Markendahl

11. “Analysis of regulatory, market and cost structure aspects for deployment of
private or shared Mobile networks for high quality M2M communications”,
25th European Regional Regional International Telecommunication Society
conference, Brussels, June 2014
Jan Markendahl, Amirhossein Ghanbari, Mårten Sundquist

12. “Tele–Economics in MTC: what numbers would not show”, EAI Endorsed
Transactions on Internet of Things, vol. 1, pp. 1–12, October 2015
Andrés Laya, Amirhossein Ghanbari, Jan Markendahl

In Paper 8 we provide an assessment of existing M2M business models and ar-
rangements in selected industry segments. We studied the drivers and barriers for
adaption of M2M and IoT in transforming operations in the selected industry seg-
ments, and focus on identifying recurring patterns in the transformation process. In
this paper, I discuss the change in value propositions as well as how value networks
transform from the telecommunication market perspective.

Paper 9 focuses on strategies how cellular networks should migrate to networks
that support M2M communications. Looking at this migration from MNOs’ per-
spective, the paper identifies the role of MNOs in this shift. By focusing on the
case study of Utility sector, papers 10 generates and understanding for the smart
grid deployments in di�erent countries and the importance of communications in
this context; This is done by tracking market trends for development of ICT based
mM2M. The papers also discuss communications of smart grid more in details from
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a Telco Vendor’s perspective while analyzing di�erent business opportunities and
possibilities. As a result, paper 11 introduces three di�erent options of cellular
networks for provisioning mM2M (Utility sectors is used as case study). The pa-
per discusses these three options in terms of costs and gives insights on network
deployment for traditional MNOs, Utility companies, and emerging M2M network
providers.

Paper 12 elaborates the relevance of conducting Techno–economic research on
Telecommunications in order to understand the e�ect that MTC has on di�erent
industries. The paper also discusses the adoption of services based on M2M and
MTC. We argue the concept of service and the emergence of services substituting
products from the perspective of change in the telecom industry’s mind–set where
I present the ideology of co–creating value in telecom industry and transition from
value chains to value networks for wireless ICT. I also discuss the road towards 5G
in this paper from the perspective of utilizing 5G as a tool for transforming other
industries.

On Smart City

13. “Horizontalization of Internet of Things services for Smart Cities -Use cases
study”, International Conference on City Sciences, Shanghai, China, June
2015
Óscar Álvarez, Amirhossein Ghanbari, Jan Markendahl

14. “Coopetition in M2M ecosystem -the case of smart cities“, IEEE International
Conference on Sensing, Communication and Networking (IEEE SECON)-
Workshop on “Smart Wireless Access Networks for Smart City”, Seattle,
USA, June 2015
Amirhossein Ghanbari, Óscar Álvarez, Jan Markendahl

15. “Repositioning in Value Chain for Smart City Ecosystems -a Viable Strategy
for Historical Telecom Actors”, American Regional International Telecommu-
nication Society conference, Los Angeles, USA, October 2015
Amirhossein Ghanbari, Óscar Álvarez, Thomas Casey, Jan Markendahl

16. “MTC Value Network for Smart City Ecosystems”, IEEE Wireless Commu-
nications and Networking Conference (IEEE WCNC) - Workshop on “5G
Enablers & Applications”, Doha, Qatar, April 2016
Amirhossein Ghanbari, Óscar Álvarez, Jan Markendahl

17. ”Value Creation and Coopetition in M2M Ecosystem - The Case of Smart
City”, 27th IEEE Annual International Symposium on Personal, Indoor, and
Mobile Radio Communications (IEEE PIMRC) - Workshop on “From M2M
Communications to Internet of Things”, Valencia, Spain, September 2016
Amirhossein Ghanbari, Andrés Laya, Jan Markendahl
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Looking into generic foundation of Smart city and its building blocks discussed
earlier; in paper 13 we focus on di�erent Smart City use cases in four sectors; pub-
lic transportation services, automotive and vehicle related services, smart energy
services, and health care and home care services. In this paper I discuss how ICT
transforms industries and how ICT plays an important role in all various indus-
tries of future. The paper also discusses how ICT solutions in di�erent coexisting
verticals are o�ered in forms of individual Silos. Avoiding interoperability, lack of
cooperation with other service providers, and vertically integrated business mod-
els are also surveyed and discussed in these papers. The main conclusion of these
articles represent that there is a need for change in the business model of involved
actors. This paper is complemented by paper 15.

Paper 14 dives deeper into the Smart City concept by discussing relationships
among telecom actors in this context. The paper identifies main telecom oriented
activities, resources, and actors (ARA) in the Smart City context, and tries to
introduce basic relations among di�erent actors. In this paper I have contributed
by introducing the ARA framework and identifying the involved activities and their
related resources. This paper is complemented by paper 16.

In paper 15 we elaborate on paper 13 and complement its results by discussing
repositioning of traditional telecom actors in telecom value chain. We propose this
strategy as a viable tactic for future telecom actors in order to sustain their revenues
in this industry. We use Smart Cities as a new market for Telecom industry, where
instances of future telecom can be seen. In this paper I mainly discuss the relevance
of some major resources involved in provisioning telecom services. I also discuss
the irrelevance of linear value chains in the sense of provisioning ICT services in
new markets and identify possible repositioning schemes for telecom actors.

Paper 16 elaborates on findings of paper 14 and argues smart city as a good
opportunity for traditional actors of telecommunication industry who are looking
for new markets and revenue streams. The paper introduces a new mindset for
these actors to re-positioning themselves in the Smart City value chain. This means
that, in order to play a role that cannot be overlooked, they should perform rather
di�erent blocks of the Smart City value chain compared to their traditional activity
blocks in Mobile Telephony value chain. This paper highlights the role of MTC for
enabling Smart Cities and presents four smart city use cases that are enabled by
MTC/M2M. An abstract M2M/MTC activity framework is presented in this paper
that is followed by the abstract M2M/MTC value network.

In Paper 17 we discuss the process of creating value in the future telecom value
networks, when ICT merges with other industries. We argue the co-creation of
value among telecom actors and actors from other industries who take part in the
value network, while considering connectivity as an enabler for other industries.
In this paper we discuss that linear telecom value chains are incapable of serving
this new demand and the fact that this chain would cause the formation of telecom
value networks. As a result the paper presents Cooperation with competitors and
Competition with cooperators as two instances of emerging business relationships
where traditional telecom actors have to implement.
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3.3.2 Thesis Contribution
Since this thesis is a “Compilation thesis”, the accumulation of the papers’ contri-
bution would form the thesis contribution. The contribution then directly provides
insights for answering the research questions introduced earlier, as well as conclud-
ing the thesis. As a result, the contribution of this thesis would eventually show
“where the coopetition is in future wireless ICT ecosystem”, while highlighting the
di�erence between horizontal and vertical coopetition in this context. The thesis’
contribution is illustrated in more details in Figure 3.1. In section 4.2 we will de-
scribe the bottom part of the figure in details, and discuss how theories will be used
in order to reach the contribution. We clarify the thesis’ contribution as four major
proposals that will be later on discussed in di�erent chapters:

Figure 3.1: What to show in this thesis, and how to show it.
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MTC Activity Framework
We introduce a framework to study MTC activities for provisioning M2M/MTC-

enabled services. The framework illustrates the relations among activities in terms
of interdependencies, as well as the sequence of activities to be performed. The main
idea behind implementing this framework is to present the value flow. This frame-
work will eventually facilitate the process of distributing responsibilities among
actors and also helps identifying the actors and possible grouping of activities to be
performed by each actor. This contribution is discussed in details in section 6.3.1.

MTC Value Network
We propose an abstract Value Network for MTC-based mobile service provi-

sioning. The abstraction is on the firm level that means any actor who owns the
resources-competences associated to each activity can perform the activity. Based
on this value network, it can be identified what are the business relationships that
will happen in case any actor choose to perform a set of activities from the activity
framework. This contribution is discussed in details in section 6.3.3.

Coopetition Points in Future Wireless ICT
We propose the coopetition points in terms of competing with cooperators in

the Wireless ICT industry where the future telecom acts as an enabler for other
industries. The coopetition points show where cooperating firms could compete
with each other in this ecosystem when it comes to new business setups, specifically
new markets for future telecom. This contribution is discussed in details in section
7.2.

Vertical Coopetition
As the major contribution of this thesis, we introduce and propose “vertical

coopetition” as a critical business relationship in value networks for the future
telecom industry. Vertical coopetition highlights the importance of possible com-
petition among firms that already have cooperative relationships in place. We dif-
ferentiate and compare the two angles of coopetitive business relationships. These
two types of relationships can be used for describing business interactions among
firms in the wireless ICT ecosystem. The first angle is horizontal coopetition, which
comprise cooperation among competitors. This angle is less complicated and better
known. The second angle, which is the focus of this thesis, then embodies competi-
tion among cooperators. This has been less discussed by the scholars (please refer
to section 2.2).

By introducing vertical coopetition we draw the attention to the fact that what
would happen if cooperating firms start to compete. First we resolve the uncer-
tainties related to the fact that whether vertical coopetition a�ects the formation
of value creation processes. Hence we introduce the e�ect of vertical coopetition on
the value creation process for wireless ICT ecosystem, and present how it possibly
changes the business relationships among firms in networks. In this regard, we
also discuss the position of firms in aforementioned value networks. On the other
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hand, we introduce the risks associated with entering competitive relationships for
cooperating firms. We discuss if it a�ects the existing relationships among firms
and elaborate on whether firms stay in cooperation after they start competing. In
this regard we propose two sets of drivers for staying in cooperation: Financial and
Relational. This contribution is discussed in details in section 7.3.





Chapter 4

Methodology and Theoretical
Foundation

4.1 Methodology

The general field of study in this thesis is an interdisciplinary research on Telecom-
munications’ microeconomics. The main idea is to make it possible to achieve
breakthroughs (Fleming, 2004) by mixing two disciplines that are unlikely to be
mixed by academic scholars. The study analyzes the telecommunication industry’s
business behavior in terms of inter firm relationships. This is a step in attempt to
understand the decision-making process of firms. As a result, our Techno–economic
research is concerned with the interaction between individual service providers and
business customers and the factors that influence the choices made by them. Hence,
the main setup then is Business to Business (B2B) relationships.

To perform this thesis work, given the explorative nature of the research objec-
tives, a qualitative research method is chosen. The aim is to gain an understanding
of underlying reasons and motivations regarding the stated problem in previous
chapter. We follow a general method proposed by Håkansson (2013) to follow step
by steps illustrated in Figure 4.1. Eventually, we aim to uncover prevalent trends in
thoughts and opinions regarding the research gap (section 2.3) from major actors’
point of view.

Figure 4.1: Qualitative research steps in this thesis
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4.1.1 Research Approach
The Research approach chosen is Inductive approach (Bryman and Bell, 2015;
Salkind and Rainwater, 2003; Trochim and Donnelly, 2001) (i.e. reasoning), which
formulates theories and propositions with alternative explanations from observa-
tions and patterns. Data is collected, commonly with qualitative methods, and
analyzed to gain an understanding of phenomenon and establishing di�erent views
of the phenomenon. The outcome is based on behaviors, opinions, and experiences
and must contain enough data to establish why something is happening, which are
the reasons for the theories or requirements for an artifact.

4.1.2 Research Strategy
For the research strategy Exploratory Research method is chosen that provides a
basis for general findings by exploring the possibility to obtain as many relationships
between di�erent variables as possible (Shields and Rangarajan, 2013). It rarely
provides definite answers to specific issues. Instead, it identifies key issues and
variables to define objectives, using qualitative data collection.

4.1.3 Data Collection
For collecting data, we will use literature study and Case Study. The for-
mer consists of studying secondary data such as reports, conference presentations,
brochures, online information, user guides, press releases, white papers, articles,
and other documents as such. The latter (Case Study) is an in-depth analysis of
a single or small number of participants. To complement data collection, unstruc-
tured or semi-structured data collection techniques i.e., group discussions with
industries and researchers and individual interviews are also performed. This field
research consists of a set of case studies; among them four have been chosen and
presented in this document (described in section 6.2). A set of interviews has been
performed with managers, business modelers and technicians from di�erent actors’
sides during “Johannesberg Summit 2016”, and as part of preparation for projects.
The group discussions include:

1. Participating in “Strategic Innovation Agenda for Smart Sustainable Cities”,
which is an initiative by KTH Royal Institute of Technology.

2. Participating in projects (Table 4.1) within the following programs/frame-
works: Horizon 20201, Vinnova2 , EIT Digital3, and Wireless@kth4 seed
projects .

1The EU Framework Programme for Research and Innovation.
2Swedish Innovation agency.
3European digital innovation and entrepreneurial education organization.
4Vinnova Industry Excellence Center.
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Table 4.1: Participated projects

Project Year Partners Main Objective Financier

M2M gap 2013
2014

KTH To identify research gaps in
both the technology and,techno-
economical domains.

Wireless
@KTH

M2MRISE 2014 Orange, Aalto
U, Ericsson,
Nokia

To link technical requirements,
services and applications and,
adequate business models for
large scale M2M deployments.

EIT
Digital

LTE4SE 2014 Siemens, Er-
icsson, KTH

To evaluate and demonstrate
how LTE technologies can en-
able Smart Grid,applications,
from monitoring to real time
control.

EIT
Digital

KANTiL 2014 MSB, Skog-
forsk, SCA,
Net1, Cloud-
berry, Wire-
less@kth

To build a constellation of part-
ners and develop mature ideas
on how to enable improved con-
nectivity in remote, and rural
areas.

Vinnova

ICT
transfor-
mation

2014 Ericsson,
Stockholm
School of
Economics,
KTH

Running parallel M.Sc. theses,
in order to look into possible use
cases that ICT can transform
other industries.

Ericsson

EXAM 2015 Aalto U, Tele-
com Italia,
Acreo, KTH,
Ericsson,
Lund U

To provide solutions for Cellular
access to networks, while sug-
gesting energy e�cient commu-
nications

EIT
Digital

METIS
II

2015
2016

23 partners:
MNOs, TEVs,
SPs, Universi-
ties, Research
centers

To develop the overall 5G ra-
dio access network design and
to provide technical enablers
needed for an e�cient integra-
tion and use of the various 5G
technologies and components.

H2020

IoT
Ecosys-
tems

2016 Sandvik,
Almega,
KTH,
Biosync,
Ericsson,
Stockholms
Kommun,
TeliaSonera,
Vattenfall

To study di�erent industries
and their ecosystem and iden-
tify opportunities and issues re-
lated to IoT.

Vinnova
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3. Participating in applications (Table 4.2) for projects within mentioned pro-
grams/frameworks in item number 2.

Table 4.2: Participated applications for projects

Project Year Partners Main objective Financier
FLOWER 2014 Alcatel-Lucent, Huawei

(FI), Huawei (SE), Hel-
lenic Telecommunications
Organization S.A. , KTH,
Swedish Post and Telecom
Authority, Netherlands
Organisation for Applied
Scientific Research, WINGS
ICT Solutions Ltd.

Flexible and Se-
cure Coopetition
for Wireless Net-
work Sharing

H2020

KANTiL
phase II

2015 Refer to KANTiL project in
table 4.1

Continuation of
KANTiL project
from table 4.1

Vinnova

PERFECT 2015 Ericsson, KTH, VTT Fin-
land, ABB Finland, ABB
Sweden, ITS Lab Italy,
Sielte Italy, CEA France

Proactive Emer-
gency Response
based on Flexible
and Enhanced
Communication
Technologies

H2020

4. Attendance to Conferences and Workshops, including a) IEEE Communi-
cation Society conferences and workshops such as IEEE PIMRC, WCNC,
WiOpt, and SECON. b) International Telecommunication Society confer-
ences. c) International Marketing and Purchasing group conference. d) Sum-
mits such as Johannesberg Summit. and d) Research workshops the RS Lab
group in Communication Systems department, KTH University.

4.1.4 Data Analysis
For analyzing data Analytic Induction and Grounded Theory methods will be used
(Håkansson, 2013). These two are iterative methods that alternate between collec-
tions and analyses. The iterations continue until no cases dismiss the hypothesis
or theory. Analytic induction stops when the hypothesis and grounded theory ends
with a validated theory. We will use three specific theories for this part that are
ARA, Porter’s five forces, and Coopetition. These theories would allow us to con-
duct content analysis of collected data and studied literature in order to understand
the context of the actors’ decisions, intention and opinion. On the other hand, em-
pirical data analysis will be mainly used in order to perceive the current situation
in the market and major drawback of implementing a coopetitive system. Since
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these three theories are broad and cover many aspects, we will limit them to the
scope of this thesis and use specific parts of them for our research. This is discussed
in details in the next section.

4.2 Theoretical Foundation

In this section we will discuss the three main theories namely ARA, Porter’s Five
Forces, and Coopetition. We will discuss how we adopted these theories, and in two
cases how we modified them in order to fit our analyzes. These theories, according to
the contribution section, are used in this thesis for the sake of performing analyzes.
First we look into where these theories are being used.

Figure 4.2: Where theories are applied in the thesis

The bottom part of Figure 3.1 illustrated how coopetition will be shown in this
thesis. Figure 4.2 expands this part by showing where the mentioned theories are
applied in di�erent steps of the study. According to Figure 4.2, in order to show
coopetition points in future telecom, we will start by studying the market based
on collected data. Thereafter we propose a framework for studying the activities
in the process of creating value. Next, in order to identify relationships in the
network we use the ARA model. Based on identified relationships we propose an
abstract value network. Next, we identify possible roles for any focal firm accord-
ing to proposed value network and based on the prior ARA analysis (specifically
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Resources-Competences). We will then use P5F as a checklist for finding out com-
petitors as well as cooperators while considering the entire network. Eventually we
will define competition and cooperation points and discuss them based on coope-
tition model. It should be highlighted that in this thesis we do not directly use
the coopetition theory as presented by Bengtsson and Kock (1999) for analysis.
Instead we derive and present a di�erent model of coopetition in the wireless ICT
ecosystem in section 7.3.3, which is called “vertical coopetition”. We do this based
on our analyzes by mixing the former two theories; ARA and P5F. However, in the
last part of this section, we discuss the original coopetition theory (Bengtsson and
Kock, 1999) and show how it is possible to modify this model, in order to study
the other angle of coopetition i.e., vertical coopetition; which has been considered
quite less by scholars (please refer to related works in section 2.2).

4.2.1 Actors–Resources–Activities
The Actors–Resources–Activities (ARA) model was first introduced in 1992 (Håkans-
son and Johanson, 1992) in the International Marketing and Purchasing group5

(IMP) research stream. One major focus of the IMP research stream is “a research
tradition of empirically based studies of how companies are doing business and of
what is created when businesses and other organizations interact”. In this sense the
ARA model, as one of the main tools used in this focus of IMP, fits this thesis
quite well. The IMP tradition strongly emphasizes the importance of interactions
and relationships and considers that business networks develop on this foundation
(Wilson et al., 2010). As a result, one aim of the ARA model is to describe business
relationships among firms. It is believed that ARA was born out of dissatisfaction
with the way business relationships were examined in B2B literature (Håkansson,
2009).

Figure 4.3: The original logic of ARA (based on Håkansson and Johanson (1992))

The ARA model, based on empirical studies, provides a conceptual framework of
the process and outcomes of business interactions. The model suggests the idea that

5http://www.impgroup.org/about.php
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outcomes of an interaction process (or the content of a business relationship) can be
described in terms of the three layers: Actor Bonds, Activity Links and Resource
Ties between the counterparts (Figure 4.3) (Håkansson and Snehota, 1995). The
model also suggests an inter-connection between these layers, which is a�ected by
the constellation of resources, pattern of activities and web of actors in the wider
network (Ford et al., 2008a). The ARA-model should “be seen as a basic model
trying to give a picture of the main components of how single business relationships
are related to the larger business network” (Håkansson, 2009).

For describing the business network/value network by applying ARA, tradition-
ally, it had to be clear who are the actors, what are their activities, and with which
resources they perform these activities (Lenney and Easton, 2009) . One major
critique on ARA model then is the scarcity of empirical applications of this method
(Harrison and Prenkert, 2009; Lenney and Easton, 2009), which may suggest that
the model is di�cult (the way it is commonly used) to test in empirical studies
(Håkansson, 2009).

In order to describe the business network/value network we will adopt ARA
in this thesis. The importance of the relationships and how these three layers
contribute to create the value network is the main reason that we adopt ARA for
analysis. According to the contribution section of the thesis, in this work we first
identify the M2M activities in the context of Smart City, then identify the resources
associated with these activities, and then identify a set of abstract actors that can
perform those activities. We will use ARA directly to create the abstract actor list
based on the other two levels. Then we use ARA to create the value network based
on relationships between actors. This argument then defines how we modify the
traditional way that ARA is used in order to fit the cause of using the model here.

4.2.2 Porter’s Five Forces Framework
Porter’s Five Forces (P5F) framework is originally developed by Harvard Business
School’s Michael E. Porter in 1979. The framework looks at five specific factors that
make a qualitative evaluation of a firm’s strategic position, based on other firms in
the industry (Porter, 2008b). In this model the assumption (and the central core)
is that firms use bargaining power, entry barriers, rivalry and reduction of the
threat of substitutes to maximize their own profit, therefore the model is built on
the assumption that power leads to higher profits (and better firms). Although this
contradicts our core message that is cooperation among firms, but it highlights com-
petitive behaviors of the firms in the market. Since a major part of our discussions
in this thesis focus on vertical competition among firms, we need a theory that is
built on the basis of competition for better understanding the decisions/behaviors.
We should not forget that the position of the firm in the value network is based on
both competition and cooperation business interactions, therefore P5F serves the
purpose of our discussion regarding competitive behavior of firms. Hence, we briefly
use P5F framework for analyzing the market (from a competition perspective) and
mainly use this model for identifying business relationships. The framework looks
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at five specific factors that make a qualitative evaluation of a firm’s strategic po-
sition, based on other firms in the industry. Hence, we use this framework as a
checklist to identify important business relationships that the focal firm has while
considering competition and cooperation with other firms in the industry/market.

Figure 4.4: The Five Forces that shape industry competition (Porter, 2008b)

In the rest of this section we first introduce the forces in brief, and then discuss
how it is adopted in this thesis. P5F looks at five specific factors that help determine
whether or not a business can be profitable based on other businesses in the market.
The forces are:

1. Threat of New Entrants
The power that a company has in the market can be a�ected by new en-
trants of the market and their force. If we consider these new entrants as
competitors, in case they possess su�cient capital and can obtain (or already
have) su�cient knowledge (know how) to deliver same services, the company’s
position may be significantly weakened by the new entrant.

2. Bargaining power of Suppliers
If suppliers of firm are not replaceable, they have the power to lift up the
price of services and goods that they supply to the focal firm. This is directly
a�ected by the risk and uncertainties associated with changing the supplier.
If the supplier does not play a unique role then the after-e�ects are small or
even negligible. Therefore the more the focal firm depends on the supplier
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and the smaller the supplier base is, the more power they have. If we consider
suppliers as direct cooperators of any firm, this shows that how important is
the relationship among these cooperators.

3. Bargaining power of Customers
This force highlights the importance of the customers and deals with how
many customers or buyers a company has. This is important when we consider
the significance of the customer and what would be at stake if the customer
switches to another supplier. Again considering customers as the second
important group of direct cooperators (in B2B relationships), the relationship
with these cooperators is vital to any firm.

4. Threat of Substitute Products or Service
For each and every product or service that a firm produces and delivers to its
customers, there can be competitor substitutions. This force then discusses
the threat of those competitor substitutions that can be used in place of a
company’s products or services6.

5. Rivalry among Existing Competitors
The importance of this force relies in the number of firms that can com-
pete with the focal firm and eventually threaten the company. Typically
the competition among existing rivals in the business is the first instance of
competition that comes to mind while considering competition. This is in
comparison with competition with new entrants and new comers to a busi-
ness network. It should not be forgotten that suppliers and customers usually
seek for competitors of the focal firm in case they are not satisfied.

4.2.2.1 How P5F Model Will Be Used

Now that we have a better understanding on what P5F model is and how it analyzes
a firm’s strategic position, we will describe how we will use P5F in this thesis. Since
in this thesis we focus on three specific actors–MNOs, TEVs, and SPs–, the P5F
model helps us to perform a qualitative evaluation of the focal firm’s strategic
position, based on other firms in the market. This positioning is important because
it explains where the focal firm fits in the value network and describes the reason
for its location in the network.

We use P5F as a checklist for each group of firms, separately, in order to
identify significant business relationships that are competition and cooperation; in
our context. First, we consider suppliers and customers as “vertical cooperators”
of the focal firm, and the existing rivals and new entrants as competitors. Next
we look for these four instances (i.e., suppliers, customers, existing rivals, and new
entrants) and translate them to cooperators and competitors of the focal firm.

6We will disregard this “force” in our discussions in section 7.1.
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Although our focus is on competition and cooperation, we believe that this
cannot be done without considering competitive behaviors as a major strategic
decision for any firm. Hence we benefit from P5F that is a framework that considers
competition as key strategy for success while looking for vertical competitors, as well
as vertical cooperators. In our analysis in chapter 7, we initially take into account
all five forces but utilize the aforementioned four forces for further analysis. In order
to be able to do so (in chapter 7), first we put the P5F in the telecom industry
context and evaluate the market as a hole. Then we identify the relationships for
each group in terms of (a) existing rivals, (b) suppliers, (c) customers, and (d) new
entrants. The supplier and customer forces gives us the cooperation relationships,
the existing rivalry gives us competition relationships, and threat of new entrants
gives us possible competition in the near future. Let us remind that in our cases
(this thesis), the discussions are not purely about cooperation (which ARA assumes)
or purely on competition (which P5F assumes).

4.2.3 Coopetition Theory

Coopetition’s definition as a neologism coined to represent the ambivalence of com-
petition and cooperation in business relationships (Stein, 2010) and has grabbed
increasing scholarly attention. Besides being a business strategy, coopetition has
also been used as a framework to understand interfirm relationships in complex
setups. Considering Coopetition as an ambidextrous relationship, scholars find this
framework paradoxical (Smith and Lewis, 2011). In better words, coopetition is
a framework to explain complex market structures where cooperation and compe-
tition merge together to form a new perspective (Raza-Ullah et al., 2014; Stein,
2010) for business networks. The business network and the value network then are
created based on the relationships between firms. In other words, it is the collection
(complex) of relationships that form the network.

With regards to interfirm relationships, Kock et al. (2005) believe that tradi-
tionally the relationships between cooperators have been in focus when studying
business networks and relationships among competitors have received less attention;
therefore the focus should be on the latter. As a result, they introduce coopeti-
tion as collaborating with direct competitors (Bengtsson and Kock, 1999). This is
pretty much aligned with the general theme of research where scholars mainly refer
to coopetition as a strategy that embodies simultaneous cooperation between firms
(Bengtsson and Kock, 2000; Gnyawali et al., 2008). On the other hand, we believe
this may not be the case since exhaustive research on coopetition has been done
in the last fifteen years, where the focus is almost always on cooperation among
competitors. At the same time, the research on the cooperating firms (e.g. buyer-
seller firms) generally stops on the cooperation level (Ancarani and Costabile, 2010;
Battista and Giovanna, 2002; Ford, 1980; Gnyawali and He, 2006; Gnyawali and
Park, 2011; Oxley and Sampson, 2004; Pellegrin-Boucher et al., 2013) and does not
expand to possible competition among cooperators.
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Figure 4.5: Relationships between competitors (based on Bengtsson and Kock (1999))

Hence we would like to focus on the less studied side of coopetition, which is
“competition with cooperators” and expand it to wireless ICT. This angle of coope-
tition is known as vertical coopetition (Lacoste, 2012). We will use the ideology of
“cooperating with competitors” (Figure 4.5) for better understanding the relation-
ships between two firms in a value network, but will modify the model to be able
to discuss competition among cooperative firms (Figure 4.6). It is very important
to note that the main di�erence between these two interpretations of coopetition is
in the end value being delivered to the customer.

Figure 4.6: Relationship among cooperative firms
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We propose four instances for coopetition, that the original coopetition model
just describes the first instance:

1. The focal actor competes over X with competitor B, and then creates coop-
eration relationship over X.

2. The focal actor cooperates over X with cooperator B, and then creates com-
petition relationship over Y.

3. The focal actor cooperates over X with cooperator B, and then creates com-
petition relationship over X.

4. The focal actor competes over X with competitor B, and then creates coop-
eration relationship over Y.

But what does it mean when firms are competitors or cooperators? One can argue
that if the business network is complex and “roles are not as clear-cut as they used
to be” (Kock et al., 2005), it is di�cult to define competitor and cooperative firms.
Focusing on cooperation, we consider Interfirm interdependencies as the main cause
of cooperation. A simple instance of cooperation is the supplier–consumer (buyer–
seller) relationship. The interfirm interdependencies become more highlighted when
we argue that value should be co–created. Focusing on competition, we follow
Merriam–Webster’s definition of competition in business that is “the e�ort of two or
more parties acting independently to secure the business of a third party by o�ering
the most favorable terms”. This means that the competing firms would compete
over delivering a value to the third entity that in our context is the consumer.

As the original model suggests, there are four main relationships among two
firms in a value network. We will briefly explain these relationships in this section
based on Bengtsson and Kock (1999). The relationships are (a) Coexistence, (b)
Cooperation, (c) Competition, and (d) Coopetition. Among these four, “Coexis-
tence” is only a relationship that is just applicable to the case that firms are initially
competitors, since cooperators do not just coexist.

Coexistence
This relationship happens among competing firms. No economic exchange is

done and the firms know about each other but do not interact with each other.
There is typically a distance between the firms that has a psychological cause. And
the competitors’ goals are stipulated independently.

Cooperation
Frequent exchanges happen among cooperative firms in di�erent domains. In

case of cooperation between competitors, cooperation does not mean a stop to
competition and a full trust. Furthermore, the firms who have (or form) coopera-
tion relationships with each other typically pursuit common goals. The proximity
between these firms is then based on functional and psychological factors.
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Competition
Following the definition of competition, competitors set their goals indepen-

dently but to satisfy a third party most favorably. This means that the goals,
in structure, are similar and directly relate to resources possessed by competitors.
In case of competition among cooperators, competition does not mean a stop to
cooperation.

Coopetition
This relationship can include both economic and non-economic exchanges. When

competing, the dependence is related to the actor’s strength and position in the
business network, and is more equally distributed. On the cooperation side Goals
are jointly stipulated when the competitors cooperate or the cooperative firms com-
pete. The goals in competition are often object-oriented.





Chapter 5

On Co-Creation of Value to
Support Value Networks

In this chapter we discuss why it is important to study telecommunication from
an economic point of view by focusing on the relationship between technology and
economics related to the context of this thesis. This connection is sometimes omit-
ted by the technical community, but it is a key element towards the success of
technologies such as 5G and IoT (Alonso-Zarate and Dohler, 2015). We use con-
cepts from industrial economy to discuss the formation of telecom value networks
in the presence of other industries, and how linear value chains are unable to serve
this ecosystem any more. For this matter we benefit from a known interdisciplinary
school of research called techno-economics. In this section we will describe the logic
behind value networks and discuss why it is important to co-create value. We will
use these discussions to show how traditional telecom actors play di�erent roles
in new markets compared to their activities in Mobile telephony. Eventually we
discuss the role of future telecom’s value network in Smart Cities1.

5.1 Techno-Economic Research in Telecommunication

Tele-Economics is a line of research on telecommunications that applies economic
research approaches on the knowledge from the technology research. The purpose
is to understand the e�ect that technology development has on di�erent markets
and also the market forces a�ecting the evolution of telecommunication industry.
Tele-Economics includes topics such as studying the behavior of telecom market,
the organizations within this market, the customers and users. It also includes
the analysis of costs and benefits, and the interactions and relationships among
di�erent actors, and analysis of operations.

1The main body of section 5.1 is taken from appended Paper B, and the main body of section
5.3 is taken from appended Paper C.
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Figure 5.1: Interactions between wireless ICT and economics (Laya et al., 2015)

On Figure 5.1 we present a descriptive interaction between the two general disci-
plines, Telecommunications and Economics, highlighting four main stages. The two
stages on the left represent demand from the market, which are considered market
Pull. This market then corresponds to any market where Telecommunications can
play a role or even Telecommunications market thereof. On the right side, the two
stages represent the supply for market, which are the technology push (consider all
ICTs). The stages Tele-Economics focus on:

Needs in technology: corresponds to research showing clear demand in the
market for new technology Findings relate to identification of gaps in the market
for technology solutions.

Technology development and maturation: corresponds to the more tech-
nical stage in the interaction. In this stage a technology is either developed or
enhanced. The aim of this stage is twofold:

• If this stage is the departure research point, a new technology is developed
and is then passed to viability study.

• If this stage has been reached after finding a need in the market. The gap
drives the telecom industry to come up with a technique to address the de-
mand.

Viability of technology: corresponds to analysis and performance evaluation
of certain technology. This stage is related to work on deployment studies, and
cost calculations applied to telecommunications. The relationship between di�er-
ent types of providers of networks and services including construction, operation
and maintenance of infrastructure, the infrastructure requirements of services and
users, marketing organization for the provision of networks and services and the in-
teraction between technical solutions and on the other hand, market mechanisms,
regulation and competition law.
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Innovation in the approach of using the technology: corresponds to research
and innovation in the market and economic space to find novel methods to benefit
from a technology. This stage is not related to technical development and is more
focused on regulation and market structures including demand analysis, analysis
of value and behavior models for pricing. Additionally, it involves topics regarding
the relationship between the service/network provider and users, analysis of the
business models and cost structure analysis and the impact of regulation and li-
censing. Lastly, strategic decision-making by means of game theory methods falls
within this stage.

The illustrated approach in Figure 5.1 can start from any of the four corners
based on the fact that the research is demanded by the market or pushed by the
technology. The important consideration is that the stages on either side (left/right)
have closer interaction to each other and benefits from repeated cycles, providing
input for further researcher before passing to the other side.

5.2 Value, Value Chains and Value Networks

Value is another terminology with many interpretations with often appearance in
research and discussion environments. Dobb (1973) described value, in economics,
as worth of a commodity in terms of other commodities, or in terms of money.
Michael Porter (2008a) defined value as what buyers are willing to pay for products
or services. In the context of our research, we define value as a measure of the
benefit provided by a good or service to an actor, where according to Keen (2001)
it is generally measured relative to units of currency.

Figure 5.2: Value chains and value networks (Laya et al., 2015)

Michael Porter first introduced Value Chain in 1985 (Porter, 1985) as the in-
terrelated operating activities, which businesses perform, during the process of
converting raw materials into finished products. The terminology since then has
evolved and been put into di�erent contexts. In 2001 Kaplinsky and Morris (2001)
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defined value chain as a tool to describe economic activities that are required to
bring a product or service from conception to final consumers.

Normann and Ramirez (1993a) present a change in the perception of the value
chain, by suggesting that it is no longer possible to define fixed positions for firms
based on a set of activities along a value chain. Instead, they refer to the value
constellations (or value networks) as a model to focus on the overall system, with
focus on the value creation. The general di�erence in the concepts of value chains
and value networks is presented in Figure 5.2.

5.3 Telecommunication Value Network in Smart City

When it comes to telecommunication industry, value is traditionally created in a
linear fashion. This corresponds to value chains for mobile telephony provisioning
illustrated in Figure 5.3. Typically, the way a linear chain is created is that an end
to end process is built for creating and transferring the value. Over the time, the
process is subject to become more e�cient so that it becomes repeatable at lower
cost. This means that the unit of a linear business is the process.

Figure 5.3: Simple value chain of Mobile Telephony and traditional actors’ positioins

As it is illustrated in Figure 5.3, a traditional value chain in Mobile Telephony
provisioning corresponds to two major activity blocks. One on provisioning connec-
tivity and the other one on o�ering connectivity (as the service) to end user while
handling the customer relation management. This has made it clear for TEVs and
MNOs where to participate in this value chain; TEVs performing “provisioning
connectivity” and MNOs provisioning “End User management” and “Service Pro-
visioning”. The positioning strategy for these actors then have been somehow clear
and the value chain made it easy for them to collaborate with each other, while
competing in each block with similar entities (i.e. other MNOs and TEVs).

Now if we introduce a simplified value chain for mart city as illustrated in Figure
5.4, the question on who will take care of which role is not as straightforward
as the mobile telephony value chain. This is mainly due to the fact that there
are other actors who might be even more competent in provisioning any of the
similar blocks. For instance, a specialized M2M cellular network operator can be
considered a better option to provide “Connectivity”. Many service providers have
also introduced services for the far right block (i.e. end user management); a
previously dominant position for MNOs. At the same time, TEVs and MNOs have
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shown interest in all illustrated blocks. This is based on the assumption that they
can acquire the competences needed to do so.

Figure 5.4: Simple Smart City value chain and sampled position of actors in the value chain (Based
on Ghanbari et al. (2015b))

If we consider that specialized actors in each block can perform comparatively
better than TEVs and MNOs, in order to stay in the game as an actor who cannot
be overlooked, the traditional actors need to reposition themselves in this value
chain. One example of a possible positioning strategy is illustrated in Figure 5.4.
The illustrated example then suggests that TEVs and MNOs need to collaborate
di�erently compared to previous example in mobile telephony, since their position
is di�erent. For instance, the MNO utilizes the relationship with end-users (i.e. its
subscribers), while a service provider o�ers an OTT service to them (e.g. remote
patient monitoring). The telecom vendor o�ers a M2M platform for this service and
the M2M network operator provisions connectivity. Eventually, the same Service
Provider o�ers and manages the M2M enabled devices (patient monitoring devices).

The described example shows the importance of dynamicity in taking plausible
roles by traditional actors, in case they enter a new market where the setup is
di�erent from their comfort zone. But based on the discussions in section 5.2,
first we hypothesize that the entrance of new actors and the complexity of roles
(activities) forces a change in the introduce value chain; and causes the formation
of value networks. This means that the value is supposed to be co-created in a
network rather than a chain. By creating a networked business, then the unit of
the business is the interaction between di�erent actors while co-creating the value
all together and eventually delivering the final product/service to the end user.
This directly applies to the case where wireless ICT is helping other industries and
is acting as a tool for transforming them.

In the next chapters we look into di�erent cases and try to validate the hypoth-
esis on the formation of value networks for future telecom industry. We study the
e�ect of the presence of new actors from other industries and investigate whether
it imposes changes on the relationships and the way value is being created tradi-
tionally.





Chapter 6

Case Studies and ARA Analysis

Providing end users with cellular connectivity has been the primary service in the
telecom industry for many years. Long before MNOs, TEVs and SPs started of-
fering other services all the chains of mobile service provisioning were designed
consecutively in order to provide end users with connectivity (refer to Figure 1.1).
This trend then started to change by the genesis of OTT services on top of infras-
tructures. As illustrated in Figure 6.1, the infrastructures where long have been
the core asset of the mobile service provisioning, now became an enabler for OTT
services and the OTT services became the place where the value is controlled and
o�ered1.

Figure 6.1: The disruption of value generation and the importance of OTT services

In this chapter we first introduce the role of M2M in the smart city context
and describe its important components. Then we introduce studied cases in this
context, which will be used as a reference for the rest of the thesis. We follow our
discussion of M2M in smart city by proposing an abstract value network for M2M
service o�erings in the context of smart cities. The abstraction is on the level of
actors; meaning that any actor who possess the resources mentioned in this section
can perform each role/activity. Next we describe the case of network sharing as an

1Parts of this Chapter are taken from appended Papers D, C, and A.
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example of complicated relationships among telecom actors; and use the knowledge
gained from this case to better analyze B2B relationships in the former case (in
chapter 6).

6.1 M2M in Smart Cities

ICT as a major enabler of Smart Cities is mainly represented by IoT and M2M.
On one hand, Telecommunication infrastructures play a vital role in enhancing the
connectivity and sustainability of the cities and on the other hand IoT play an
important role within ICT for enabling Smart Cities. M2M communications for
Smart Cities refers to the exchange of information between autonomous devices in
control and monitoring applications without human intervention (Wu et al., 2011).
When it comes to Cellular M2M di�erent actors are trying to position themselves in
the M2M market by providing di�erent set of solutions, including information man-
agement, network deployment, systems integration and so on (Laya et al., 2015).
Telecom actors are no exception in this regard. TEVs and MNOs are the prime lead-
ing telecom actors that have one way or another taken part in development, as well
as benefits of this concept. Moreover, the pressing situation faced by telecommu-
nication operators, triggered by the saturation of their traditional revenue streams
(voice and data) in developed countries (Wu et al., 2011) is also resulting in an in-
creasing interest in the interconnection of smart devices and sensors by operators.
At the same time there are new actors that are also seeking for strong positions in
the M2M ecosystems, targeting di�erent roles. All of these lead to co-existence of
many actors who are competing in the same market while they need to cooperate
in order to benefit fully from opportunities.

6.2 Case Studies

6.2.1 Intelligent Transportation Systems
Intelligent Transportation Systems (ITS) as a building block of Smart City is the
application of advanced information and communications technology to surface
transportation in order to achieve enhanced safety and mobility while reducing
the environmental impact of transportation. Connected Vehicle Services (CVS)
is then a specific service within ITS that is commonly defined as the set of ser-
vices based on ICT and provided during the driving experience. In this section we
introduce two cases in CVS.

Volvo Connected Car
Volvo is currently o�ering a service named Volvo Sensus Connect™, which ba-

sically is a commercial o�ering embedded in Volvo vehicles that allows the user to
obtain services related to and enabled by ICT. This concrete commercial o�ering
has been commercialized in the US. The setup for the Volvo Sensus Connect™ has
been aiming to enhance collaboration between numbers of actors, allowing each
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actor to focus on its field of expertise. The activities are distributed as follows:
AT&T is taking care of connectivity and SIM card provisioning, Ericsson is in
charge of monitoring, management and automating connected devices deployment,
and Volvo is providing end-user management. On top of the Volvo Sensus platform,
OTT providers can o�er their own services. An example of these services is media
streaming services like Spotify or Netflix. The value network is shown in Figure
6.2.

Figure 6.2: Tesla vs. Volvo (Ghanbari et al., 2016)

Tesla Motors
Being one of the most innovative car manufacturers in the world and aiming to

disrupt how the car industry works, Tesla Motors has a slightly di�erent approach
regarding Connected Vehicle services. Tesla Connected services are taking this con-
cept one step further, fostering ideas like software updates enabling autonomous
driving in passenger car. The concrete case we are considering is the service of-
fering for the Nordic region. In addition to be a cutting-edge car manufacturer,
Tesla has selected a di�erent approach when developing Connected Vehicle ser-
vices. Tesla’s strategy has been integrating and controlling all possible activities
vertically. Therefore Tesla concentrates activities on end-user management and in
monitoring, managing and automating connected devices deployment; leaving con-
nectivity provision and SIM card provision in hands of Telia. In a similar way as
the previous use case, OTT providers are enabled to provide their services on top
of Tesla platform. The setup for the Tesla motors use case is shown in Figure 6.2.

6.2.1.1 Digital Built Environment

Broadly defined, the term Built Environment refers to the human-made space in
which people live, work, and recreate on a day to day basis (Ghanbari et al., 2016).
It provides the setting for human activity, ranging in scale from buildings and parks
or green space to neighborhoods and cities that can often include their supporting
infrastructure, such as water supply or energy networks. Smart Grids and Waste
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Management then are two services within this building block that we will present
two case studies from them.

Consorcio Energético Punta Cana Macao
The Dominican Republic has been facing a number of energy challenges in

recent years that are mainly related to sub-standard services, inadequate capacity
and frequent black outs. These challenges are also connected to its increasing
importance as a tourism destination. In order to tackle these challenges the sector
has gone through a process of liberalization, where companies like CEPM have
provided innovative energy solutions. One of the services provided by CEPM is:
reliable Advanced Metering Infrastructure (AMI) solution which would withstand
rigorous power fluctuations and provide remote monitoring and management of its
electrical grid.

Together with (General Electric) Digital Energy™and Ingenu, CEPM has en-
abled over 24,000 smart meters to speed power restoration and increase reliability
of services to CEPM’s customers. The solution o�ered robust, two-way communica-
tion between CEPM and its end users, providing accurate reporting and monitoring
of energy operation and consumption. Due to its limited infrastructure investment,
CEPM was able to deliver energy services cost-e�ectively, resulting in significant
savings to its customers. In this setup Ingenu plays the role of connectivity provider
and GE Digital Energy provides di�erent devices needed i.e. smart meters. The un-
derlying communication technology used to enable these services is Random Phase
Multiple Access (RPMA), a low-power wide-area channel access method used ex-
clusively for M2M communications (Figure 6.3).

Figure 6.3: Bigbelly vs. CEPM (Ghanbari et al., 2016)

Bigbelly Solar Inc.
Bigbelly Solar Inc. provides solutions for the management of waste and recy-

cling (Bigbelly Solar Inc., 2015). It o�ers solar intelligent waste collection systems
to manage the process of collecting solid waste, as well as solar compactors, and
companion recycling bins and kiosks. CLEAN™by BigBelly is a wireless network
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for monitoring and management software that provides real–time and historical
data to managers/workers to plan waste collection routes and pickups; Connect™is
a turnkey smart waste and recycling system that ensures customer engagement
and satisfaction. It serves municipalities, cities and towns, college and university
campuses, parklands and beaches, government and military installations, and in-
stitutional customers (Bigbelly Solar Inc., 2015). An elaboration on how Bigbelly
works as a system in the US is as follows:

• Compactors are upgraded with wireless hardware.

• CLEAN sends data through standard SMS format to its online server (requires
adequate cellular phone signal, currently provided by AT&T).

• Operational data becomes real–time.

• Collecting is monitored to eliminate unnecessary pickups and free up workers
from on-street status checks.

In order to provide these services the activities are distributed as follows: AT&T
providing connectivity and SIM card provisioning, Ericsson in charge of monitoring,
management and automation of connected devices deployed and Bigbelly handling
device provision and software service provision (visualization and management tools
for cities). This setup is shown in Figure 6.3.

6.3 ARA Analysis of Wireless ICT in Smart City

6.3.1 Activities
Looking into provisioning M2M-enabled services based on studied cases, as well as
collected data; we identify a set of major activities. Although these activities may
di�er from di�erent actors’ perspectives, an impartial look on the exiting services
and vertical solutions highlights these activities as the most important ones that
need to be taken care of in a smart city M2M ecosystem:

1. Provision MTC network

2. Provision M2M device

3. Provide Connected Device Platform (CDP)

4. Provide Application Enablement Platform (AEP)

5. Provision M2M service

6. Manage Customer relation
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Figure 6.4: Framework to study activities in M2M ecosystem (Ghanbari et al., 2016)

We divide these activities into three main domains based on ETSI M2M sim-
plified architecture for Smart City ETSI (2015), which illustrates how a simplified
M2M architecture applies to Smart City; on top of physical layer. These domains
are Service2, Connectivity, and Device (Figure 6.4). In each domain there are some
activities that are performed by providers and one activity that is performed by
the end user. All the end user activities then comprise one horizontal layer that
corresponds to the Customer Relation Management (CRM) activity. The CRM
activity is typically performed by the actor who is in direct connection to the end
user. All these complexities then suggest that there is a need for a model to study
the activities in the smart city-M2M ecosystem. Hence, in Figure 6.4 we introduce
a framework to study M2M activities in the smart city context; although we be-
lieve it is applicable to most M2M-enabled services. The framework illustrates the
relations among activities in terms of interdependencies, as well as the sequence of
activities to be performed. The main idea behind implementing this formation is to
present the value flow El Sawy and Pereira (2013). This framework will eventually
facilitate the process of distributing responsibilities among actors and also helps

2The term “Service” here refers to services enabled by M2M, i.e. M2M-enabled service
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identifying the actors and possible grouping of activities to be performed by one
actor.

M2M Platforms
An important part of the M2M ecosystem comprises the platforms, which in-

cludes CDP and AEP (Namiot and Sneps-Sneppe, 2014). Correspondingly, provi-
sioning these two platforms is considered as major roles in the value network.

1. Connected Device Platform: CDPs are software elements that facilitate de-
ployment and management of connected devices for M2M applications over
cellular networks. CDP allows devices to connect to Cloud and should be
compatible with di�erent software platforms (e.g. Java, Android, etc.) in
order to include as many devices as possible. CDP is usually a service por-
tal that covers billing and policy control, bearer service, service ordering and
subscription, and SIM card management.

2. Application Enablement Platform: AEPs are designed to provide the core
features for multiple M2M applications. They ease the data extraction and
normalization activities, so M2M applications and enterprise systems can eas-
ily consume machine data. AEP also includes developing tools, enabling de-
velopers to create new M2M applications and services.

Manage Customer Relation
Prior to the physical connection between machines and the cellular network that

is supposed to be taken care of by the access network, there is the major need of
managing the relationship with customer, i.e. the so-called CRM with regards to
end user. This activity is then the process of initiating the relation between the
end user (whom are the ones using the M2M-enabled services) and “taking care” of
end users. Therefore it can be accepted that this activity is typically coupled with
the end service that is being o�ered to end user by either the OTT service provider
or the device provider, whom is the SP in this case.

6.3.2 Resources
When it comes to the role of telecommunications in Smart City, a set of resources
enable the telecom actors to participate and perform di�erent sets of activities.
The importance of these resources lies in the fact that possession of any of these
resources enables an actor to perform a specific activity. The term “resource” refers
to anything which could be thought of as a strength or weakness of a given firm.
More formally, a firm’s resources, at a given time, could be defined as those, tan-
gible and intangible, assets which are tied semi-permanently to the firm (Caves,
1980). Examples of resources are: brand names, in-house knowledge of technology,
employment of skilled personnel, trade contacts, machinery, e�cient procedures,
capital, etc. (Wernerfelt, 1984). Defined pedagogically, Grant (1991) categorizes
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Resources into six major categories; Financial, physical, human, technological, or-
ganizational and reputation. Resource-based theory of studying markets (Barney
and Clark, 2007), and focusing on the position of a firm in a chosen market (Porter,
2008a) are two main streams of discussing a firm’s positioning in a value network.
Therefore, according to identified activities, it can be concluded that the major
resources that enable the activities are as follows:

1. MTC infrastructure

2. Application Enablement platform

3. Competence and know-how

4. Data

5. End User

6.3.2.1 MTC Infrastructure

When providing communication services, the need of communication networks ap-
pear naturally. Within communication networks two di�erent types can be identi-
fied: Core Network and Cellular Access Network. The core network is the central
part of the communications network, facilitating the connection between di�erent
sub-networks. The cellular access network (also known as radio access network) is
the interface between the end-user and the core network, basically using wireless
technology. The MTC Infrastructure is traditionally owned by a MNO, since it is
the same as the mobile telephony cellular infrastructure. In the introduced cases,
we also have seen emerging actors who are specialized MTC Network Operators
who own their own infrastructure.

6.3.2.2 Application Enablement Platform

A software platform that acts as a common ground for development of services
and applications on top of the physical infrastructure. AEP can also provide an
open environment for collaboration between industries and support innovation in
the context of smart sustainable cities.

6.3.2.3 Competence and Know-How

Capturing value from knowledge assets and know-how is not a new phenomenon in
economic, and business theories (Teece, 1998). Teece (1981) believes that “economic
prosperity rests upon knowledge and it useful application.” And the exploitation
of such know-hows in technology is a major source of creation for wealth. Kuznets
and Murphy (1966) also believe that “the increase in the stock of useful knowledge
and the extension of its application are the essence of modern economic growth.”
So we can argue that competence and know-how are intangibles that can even be
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the source of competitive advantage. We believe that the emergence of know-how
as an asset (resource) is not merely due to its essentiality of it for manufacturing
products or creating services, but according to Teece (1998) because of the rapid
expansion of goods and factor markets, intangible assets become the main basis
of competitive di�erentiation in many sectors. As a result the role of Intellectual
Property Rights (IPR) in this scope is quite important. IPRs in essence keep the
rights of any know-how for the holder of the rights, where they typically comprise
patents.

6.3.2.4 M2M Data

One very important resource when introducing Smart City and M2M services is
the data originated for the End Users on the city. Data can be defined as all the
information obtained from the usage of a number of services in the city environment;
communication/Internet services, transportation services, energy consumption, car-
sharing, parking or logistics. The added value in Smart City comes from obtaining
a big amount of data, process the data and extract useful information for decision
making in the city.

The data is generated from a number of di�erent sources and stakeholders, going
from the MNOs and service providers to the city governance. This data needs to be
shared in order to apply analytics and the information obtained needs to be open
and usable, first to the decision makers and later on to the other partners involved
in the provision of services. Therefore data is considered as one important resource
to be shared in this context, being of key importance in the provision of smart cities
services.

6.3.2.5 End-User

The final goal of M2M/MTC-enabled services is to provide useful information and
OTT services to the End User, which will be able to make better decisions on how
to interact with the city. In the provisioning of services, a number of actors are
involved and it is not feasible that the End User has relation with all of them.
The usual relations with the user are with either the service provider or the M2M
device provider (in some cases), since they are both in the front-end of the business
activity. In this sense, the di�erent stakeholders are sharing this resource event
though not all of them have direct relation with it. It could be concluded that
customers are the economic resource which are subject to be cultivated by the
producer (Ghanbari et al., 2015b).

Short Discussion on Importance of End User as a Resource:
One of the key di�erences between B2C and B2B interactions is the attitude

towards customers. This is somewhat of an over simplification but B2C industries
tend to act as if customers are an infinite resource that is constantly replenishing
itself. Therefore it does not matter if you err on the side of over-extracting value
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from them. Churn is fine because there are always “plenty more fish in the sea”.
Remembering the comment by Vargo and Lusch (2004) on end user co-creating
value together with the rest of the network, Basole and Rouse (2008) argue that
End Users besides value co-creation determine the activities in the value network.

B2B industries are generally more aware that their customer universe is a re-
source to be husbanded. It is finite and, while there is some natural attrition and
expansion, it is best to assume that a lost customer will remain lost, and will not be
easily replaced. Furthermore, B2B customers talk to one another, so bad treatment
of one customer by a supplier tends to have wider repercussions (a dynamic that
B2C industries are only now getting to experience as a result of social media).

Short discussion on importance of costumers
On economic terms, what is important for a firm is higher profit. Profit is a

financial benefit that is realized when, in a business activity, gained revenue is more
than all expenses (including taxes and costs). The source of the revenue gained by
the firm is then the price the customer pays.

Revenue for Producer = Price paid by Customer ú Number of customers (6.1)

At the same time, by considering that Value for the producer is reflected as financial
profit; value is the di�erence between the revenues that the firm receives and the
costs of producing the product/service:

Value for Producer = Revenue ≠ Expenses (6.2)
On the other hand, for the customer, value is defined as the ratio between the

benefits they receive and the price they pay.

Value for Customer = Benefit

Price

(6.3)

So it means that more profit for the producer can be gained by:

1. Creating more benefit for customers, which means that at the same value (for
customer), the producer can charge the customer for more price. This results
in more “price paid by customer” and eventually more “revenue for producer”.

2. Increasing the number of customers, and

3. Lowering expenses, which create more value for producer.

As a result We can see that the customer plays an important role, when it comes
to financial terms, for survival of the supplier (producer); no matter this costumer
is an individual or a business entity. In other words, sometimes customers are
considered as economic resources to be cultivated by the supplier. On the other
hand, the deficit of resources possessed by one actor, typically, leads to “resource
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dependency” (Basole, 2009) when the producer wants to create a service/product.
This way the producer (supplier) needs to interact with its customers and benefit
from their resources3 in the creation of the product/service.

As a result it is a major concern when a supplier would like to jeopardize profit
by causing discomfort in relationship with its customers by possibly competing
with them. This is important when competition comes after cooperation; when an
existing cooperative business relationship (e.g. supplier-customer) is ongoing and
then competition occurs. We will elaborate this matter in sections 7.2 and 7.3.

6.3.3 Actors
We argue that there are other actors rather than traditional telecom actors who
might be even more competent in provisioning any blocks of M2M activity frame-
work. An instance is a specialized M2M cellular network operator (MTC network
Operator) can be considered a better option to provision MTC networks. Other
instances of newcomers performing traditional roles are Service Providers of M2M
solutions taking control of the entire value network by handling the end user (EU).
This is a previously dominant position for MNOs (in Mobile Telephony). At the
same time, TEVs and MNOs have also shown interest in di�erent activity blocks
of the M2M activity framework. This fact proposes a theory that it is more rel-
evant to present abstract actors in form of a value network–in terms of business
relationships–in order to show the position of firms relative to each other and serv-
ing the end M2M-enabled service to end user. This way, any firm, regardless of
their traditional business, based on the resources and competences they possess can
be put in the value network. The abstract value network then can illustrate the
business relationships for any such firm.

According to Figure 6.4 each activity can be performed by one actor in the
value network, while the end value is being co-created by the network. This idea
is also approved by the case studies presented earlier. The only concern is then
provisioning AEP, where the case studies show that AEP is typically provisioned
together with the service and in some few instances as a complement to the CDP.
Therefore the role of AEP provisioning is not a stand-alone role in the value network.
As a result we introduce the following abstract actors:

• MTC network operator

• MTC device provider4

• MSP

• Service Provider
3These resources can vary from know-how to physical material
4The MTC device providers are the non-ICT industries service providers (i.e., SP). The term

MTC device, in our setup, refers to devices that have MTC/M2M modules for connectivity, but
perform much more capabilities; e.g., Connected Cars, Smart Waste bins, Smart Meters, etc.
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A major actor in this setup is the entity that performs the role of provisioning
CDP. It can be seen that this activity is mainly performed by the firms who have
a background in provisioning connectivity in the sense of automating connected
devices. Some examples can be either outsourcees of network operations for MNOs
or the ones which have been active in automation of other industries (e.g. General
Electric, Siemens, etc.). The so-called MSP actor is the firm that takes this role. It
should be mentioned that AEP provisioning, in case of bundling as a complement
to CDP, is also performed by this actor.

Accordingly, we introduce Figure 6.5 that illustrates two abstract value networks
for MTC-based mobile service provisioning. In these networks the abstraction is on
the firm level that means any actor who owns the resources-competences associated
to each activity can perform the activity. The major di�erence between these two
instances is the interaction with end user. In the model on the right, the SP is
the firm that interacts with the end user. This happens when the device is part of
the service and the main value is delivered by the service and not the device. An
example is the case of smart meters. The electricity meter is typically o�ered to
the end user by the energy company, although the energy company is o�ering the
device as part of the service (that is metering energy consumption).

Figure 6.5: Two M2M Value Network instances in Smart Cities

The model on the left then presents the case where the device provider initiates
the relationship with the end user by o�ering the device, since the device itself bears
a value of its own. The device provider then maintains this relationship via o�ering
M2M-enabled service as an add-on (e.g. M2M services o�ered on personal vehicles).
In this case, the services over the top of this device are also being o�ered through
the device provider to the end-user, which means without this channel there is not
a possible way to o�er the OTT services to the end user. The device provider
holds the role of interacting with the end user, mainly because of the notion of the
device (as a platform for services). This case can mainly happen when the device
provider is the service provider from the industry (non-ICT) itself, and is o�ering
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services of its own (the case that we formerly called it SP). For instance when an
automotive company is o�ering a “connected car”, the car as a the M2M device is
holding a high value in the service provisioning and also serves as a platform for
other services to be o�ered on top of it. This situation is typically profitable for the
device provider in case they have an ongoing relationship with the end user, which
is gained via a M2M-enabled service by the device provider/SP itself.

The three actors under study–MNO, TEV, and SP–typically take di�erent roles
from the aforementioned value network based on their business models. On one
hand the resources these actors possess, as well as the competence to perform the
activity is a major reason that they play any specific role. On the other hand, other
reasons such as where to position the firm in the value network, who to compete
with, who to collaborate with, and external forces also a�ect the strategic decision
of which role/s to take. We will elaborate this matter in chapter 7. Therefore, here
we present a table illustrating what are these actors capable of, according to their
traditional business and resource/competences (Table 6.1). We will use this table
in section 7.1 together with our ARA analysis of Wireless ICT in Smart City, in
order to find possible vertical Cooperators and vertical competitors for groups of
firms under study (i.e., MNOs, TEVS, and SPs).

Table 6.1: Who is capable of what activity?

Actors
Activities MNO TEV SP

MTC network provisioning 4

MTC device o�ering 4

CDP provision 4 4

AEP provision 4 4

O�er M2M-enabled service 4

End User relation management 4

6.4 Shared Indoor Cellular Networks

Network sharing, as an instance of mobile service provisioning, can help us in a
better understanding of relationships among actors in telecommunication industry.
We, specifically, introduce the case of shared indoor cellular networks and discuss
how do value networks emerged due to presence of new actors and how traditional
actors are positioned in this system. We also discuss the motivation of cooperation,
as well as the role of new (entrant) players in indoor cellular networks ecosystem.
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Figure 6.6: Joint Venture and Merger value networks in network sharing (Based on Ghanbari et al.
(2015b))

As the supporting technologies for provisioning cellular networks has improved
and the demand has gone higher, the cost of provisioning networks for MNOs as
the prime owners of cellular radio networks has also raised. With the deployment of
di�erent access and core technologies (e.g., UMTS, LTE), which require changes in
the network, the cost pressure on the mobile operators greatly increases. Therefore,
the high demand for data tra�c in the new generation of mobile communications
(i.e., 4G/5G) needs a drastic combination of all available wireless technologies. As
a common consequence, a new viable business model emerges, in which two or more
mobile operators share a common network infrastructure (Figure 6.6). This reduces
deployment and operation costs, and decreases the time to market (Beckman and
Smith, 2005).

Indoor locations, as the place where most of the cellular capacity and calls
are originated, have long been subject to coverage issues. In order to improve in-
door coverage two types of solutions are widely used; Distributed Antenna Systems
(DAS) (Beckman and Smith, 2005) and repeaters. Here competing operators coop-
erate with each other and also with the facility owner and/or with companies using
the indoor infrastructure. In this multi-operator settings the physical infrastructure
i.e. the DAS network and the repeater equipment, is shared. However, the radio
capacity (the base stations), the spectrum and the access control are managed by
each operator.

In the business domain a DAS solution is fully transparent since each operator
provides the capacity using own radio equipment and spectrum. An operator can
independently provide more capacity to its own indoor users by upgrading the base
station equipment. The indoor cells are part of the overall operator network, the
base stations in the radio access network of each operator are connected to the
respective core networks. From a business perspective this is business as usual for
the mobile operators, the operators fully control their own cells and there are no
potential problems when it comes to sharing of the radio resources. In this case
the role of a third party actor can be to own and/or to maintain the indoor DAS
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infrastructure. The ownership of the DAS system does not have any implications
when it comes to the end-users or the tra�c. The new business interaction then
is among the MNOs and the DAS operator, who is the new entrant to the value
chain and plays a supplier role for MNOs. The presence of DAS operator as an
actor creates a new node in the value chain.

Figure 6.7: New actors in indoor cellular networks provisioning (Markendahl and Ghanbari, 2013)

For smallcell networks the situation is di�erent. In a typical indoor smallcell
network the MNO deploys a smallcell network by the aid of a third party small cell
operator in order to improve coverage and capacity. But since the premises owners
tend to just have one set of such infrastructures installed in their premises, MNOs
have to share infrastructure in order to guarantee their presence. The main actors
in this setup consist of MNOs, TEV, Premises Owners, and a third party smallcell
operator. There are multi-operator smallcell solutions where both the base stations
as well as spectrum and access control are part of the shared solution (Figure 6.7).
We consider the two following cases in indoor network sharing:

• Multi-operator access to a local radio access network, operated by a local
operator, by use of roaming.

• Multi-operator access to a common radio access network enabled by gateway
or multi-operator core network (MOCN) solutions.
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Figure 6.8: Shared indoor cellular network’s value network

The operation and management of the indoor network, based on the used sharing
model, is typically done by an outsourcee. For instance, in case of MOCN sharing,
since the smallcell gateway is located at the customer’s premises and shared among
di�erent operators, it is more admissible to operate the network by one singular
outsourcee who controls the existing smallcell network and gateways. The third
party smallcell operator is a new entrant to the ecosystem in this case that performs
a part of MNOs’ typical business in macrocell network. Acting as a managed Service
Partner (MSP) in this value network, the MSP here operates a shared network on
behalf of MNOs and/or Joint ventures (Figure 6.8). Therefore, the presence of
the new actor who does not fit in any linear chain for creating value cause a new
formation for the ecosystem. The new format is a value network that substitutes
the value.



Chapter 7

Analysis and Discussion

In this chapter we put our three groups of firms under study (i.e. MNOs, TEVs,
and SPs) in the abstract value network introduced earlier. We use the value net-
work (Figure 6.5) together with data from case studies, and question what would
happen if any of the three groups of actors perform either of the activities in Table
6.1. If we consider each group as the focal firm, we discuss the business relation-
ships between the focal firm and di�erent actors of the value network. We adopt
the definition of relationships from Ford and Håkansson (2013a), which considers
“intense interactions and economically important interdependencies” between firms
as relationships. To perform this analysis we use Porter’s five forces model (P5F)
as a checklist for identifying important business relationships for the focal firm,
while considering all important forces of the market. As a result of this analysis we
determine the positions in which MNOs, TEVs, and SPs would possibly cooperate
with each other and/or compete. In places where the cooperation and competi-
tion happen simultaneously, we call the relationships coopetition. Hence the main
findings based on analysis are presented in section 7.1 and 7.2, and accordingly the
findings are discussed in section 7.3, in order to see their implications1.

7.1 Analysis of Competitive Forces in Telecom Industry
based on Presented Case Studies and Observations

7.1.1 Competitive Forces of Market in Telecom Ecosystem
In order to be able to use P5F, first, there is a need for a general discussion on
P5F on the telecommunication market as a whole. Hence we put the Porter’s forces
into the context of our discussions, which is telecommunication and wireless ICT
ecosystem. In this step we discuss each of the forces from the market’s perspective
in order to get a better understanding of the view point of any involved actor in
this ecosystem. We benefit from this in the next step of our analysis that is detailed

1Parts of this Chapter are taken from appended Paper E.
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P5F analysis for MNOs, TEVs, and SPs. Accordingly, in the next step we focus on
the three groups of firms under study.
Threat of New Entrants

In the old telecom value chain, as a consequence of intensive dependency to
capital, the most significant barrier to entry was access to finance. In the future
telecom industry, where telecommunication plays the role of enabler for services,
the situation is di�erent. When services co-created by multiple actors, or services
created over the top of other products bear the value, the threat of new entrants
escalates. These new entrants, according to the definition by Porter (2008a), are
firms that enter a market and become competitors to existing firms in that market.
For instance, if we consider ownership of a telecom frequency spectrum license as
a major entry barrier for new mobile operators, in case there is a possibility to
provision mobile networks with unlicensed spectrum, many new actors would enter
such markets. These new entrants then would possibly threaten the business of
existing traditional actors. We should not forget that in some cases these are the
existing actors that become new entrants. This happens in case a traditional actor
enters the market of another type of actor; for instance when TEVs start to o�er
similar services as MNOs o�er to customers. A direct example is when TEVs o�er
IoT connectivity provisioning.

At the same time, we introduce yet another category of “new entrants”. These
are the firms that did not exist in the telecom market before, and accordingly not
in the value chain as well. But with the presence of telecom industry in other indus-
tries, they appear as a new entrant to the telecom ecosystem and the newly created
value network of telecom. We discuss the presence of both types of new entrants in
section 7.3, while remembering that these two instances of “new entrants” should
not be mistaken with each other.

Power of Suppliers
In the context of value networks, unlike value chains, suppliers have a less critical

position. At the same time there are actually large number suppliers around willing
to become part of the telecom-enabled service. Vendors, arguably, are not the sole
supplier of the value chain any more. MNOs, Vendors, Software Based Systems &
Solutions providers (SBSS), and even Service Providers in di�erent settings become
suppliers to each other since the creation of value does not follow the same linear
chain any more. As a result, the bargaining power of suppliers is diluted.

Power of Customers
With introduction of variety of telecom-enabled services and demand oriented

service provisioning, the bargaining power of buyers rises. Traditional telecommuni-
cation services such as connectivity have become a commodity and their availability
can be taken for granted. This translates into customers seeking low prices from
companies that o�er reliable service. Switching costs are relatively lower for end
user but higher for those in need of customized solutions, but still buyers intend
to avoid lock-in and vendor lock-in e�ects. At the same time, due to the power of
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business customers who own a considerable share of end users, suppliers tend to
o�er tailored solutions for their customers, just not to lose the revenue.

Availability of Substitutes
Services from non-traditional telecom actors pose serious substitution threats

over traditional products/services. Specialized actors who focus on a specific activ-
ity and target niche markets also have emerged that their services are comparatively
well designed. At the same time, some traditional actors step in and perform same
activities as their suppliers/buyers in another setting would o�er and they can o�er
the same service to the end user.

Competitive Rivalry
Competition is fierce. New entrants, previous suppliers overtaking buyers posi-

tion, previous customers overtaking suppliers position, substitute services made by
similar firms, di�erent constellations working together to create value, and more
global o�erings are enough reasons to worry about competition. Limiting compe-
tition to the existing rivals, similar firms and replacement by previous customers/-
suppliers seem to be the highest threat in terms of competition.

7.1.2 Other Actors of the Telecom Ecosystem
Now that we have a better understanding of market forces, we introduce other
possible traditional actors that perform the presented activities mentioned in section
6.3. We use this list in the next section, together with three groups of actors under
study (i.e., MNOs, TEVs, and SPs), to be able to perform a through P5F analysis,
in order to have a complete picture of Suppliers, Customers, and Existing rivals. We
remind that, as stated before, the industry service providers are the same entities
as SPs. OTT service providers are then, typically, the small businesses that just
o�er services over the top of the existing infrastructure/services. These actors are:

1. OTT SP (e.g. Spotify, Facebook, etc.)

2. CRM & billing solution providers

3. SBSS that are typically non-wireless ICT firms (sometimes referred to as IT
companies). These firms mainly o�er measurable performance improvements
in an operator’s business processes with software that is scalable, configurable
and provide end-to-end capabilities. They develop and deliver software-based
solutions for OSS and BSS, TV and media solutions, as well as solutions for
the emerging m-commerce ecosystem. We consider that Business Customer
Support and Consulting and Systems Integration (CSI) companies also belong
to this group.

4. Device provider, which refers to companies that manufacture the devices
which will be o�ered to end user in this value network. This is the same
device that is enabled by M@M capabilities.
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5. Specific MTC network provider

a) Wide area wireless communication providers: e.g. Sigfox.
b) Indoor communication providers: e.g. Wi-Fi companies such as Aptilo.

6. Special CDP providers (e.g. Jasper, Sierra wireless, Wyless, etc.).

7. Special AEP provider (e.g. ThingWorx)

7.2 Coopetition Points in Future Telecom

In order to find the coopetition points in future telecom ecosystem, now we take
the three actor groups (i.e., MNOs, TEVs, and SPs), separately, and put them in
the P5F model. We do this analysis based on the case studies presented in section
6.2, Table 6.1, and the discussion in the beginning of this section (on putting PF5
in the telecom context). Among the five forces of P5F model, we eliminate the
“Threat of substitute products” force as we have delimited the model to our use.
Besides the three groups of actors under study, we also use the aforementioned
list of important actors in order to find a comprehensive list of possible existing
rivals, suppliers, and customers. It should also be mentioned that while looking
for new entrants to apply them in the P5F model, at this stage, we consider those
actors that–based on Porter (2008b)–become horizontal competitors to existing
actors after they enter the market; and not vertical competitors. The results are
presented in Table 7.1, Table 7.2, and Table 7.3.

Table 7.1: Activities that traditional MNOs are likely to perform

Existing
rivals

Suppliers Customers New
entrants

MTC network
provision

1. MNO
2. Capillary
NW operator

1. TEV
2. SBSS

1. Device
provider
2. Sp

Specific
MTC network

provider
MTC device - - - -

CDP
provision

1. MNO
2. TEV

1. TEV
2. SBSS

1. Device
provider
2. SP

Specific
CDP provider

AEP
provision

- - - -

O�er
M2M-enabled

services
- - - -

CRM - - - -
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Table 7.2: Activities that traditional TEVs are likely to perform

Existing
rivals

Suppliers Customers New
entrants

MTC network - - - -
MTC device - - - -

CDP
provision

1. MNO
2. TEV

SBSS
1. Device
provider
2. SP

Specific
CDP provider

AEP
provision

1. SBSS
2.SP

SBSS 1. SP
2. OTT SP

Specific
AEP provider

M2M services - - - -
CRM - - - -

Table 7.3: Activities that SPs are likely to perform

Existing
rivals

Suppliers Customers
New

entrants
MTC network - - - -
MTC device

o�ering
SP Device provider

1. End User
2. OTT SP

n/a

CDP provision - - - -

AEP
provision

1. SBSS
2.SP

n/a
1. Device
provider
2. OTT SP

Specific
AEP provider

O�er
M2M services

SP

1. MNO
2. TEV
3. Device
provider
4. SBSS
5. Specific AEP
6. Specific CDP

1. End User
2. Device
Provider
3. OTT SP

n/a

CRM
Device

provider
n/a

1. End User
2. OTT SP

n/a
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Based on presented analysis of the competitive forces in Wireless ICT (section
7.1) and according to Table 7.1, Table 7.2 and Table 7.3, first we argue how compe-
tition and cooperation happen in this industry. Then, if they happen at the same
time, we translate these two instances into Coopetition. Based on the tables, on
one hand, if any of the three actors beside the focal actor exists in the “existing
rivals” column, this means competition with the focal actor. On the other hand,
if any of the three actors beside the focal actor exists in the Suppliers-Customers
columns, this means cooperation with the focal firm. According to the above defi-
nition, we derive the instances of coopetition from the tables in form of competing
with cooperators. These instances are directly aligned with the second derivative2

of coopetition model, proposed in section 4.2.3:

1. Considering MNO as the focal firm, there is a competition with TEVs over
CDP provisioning while at the same time TEVs cooperate as supplying MNOs
in MTC network provision.

2. Considering TEV as the focal firm, there is a competition with SPs over
AEP provisioning while at the same time TEVs cooperate with SPs as their
customer in CDP provisioning.

3. Considering SP as the focal firm, there is a competition with TEVs over AEP
provisioning while at the same time TEVs cooperate with SPs by supplying
them in o�ering M2M-enabled service.

Now that the instances of competition with cooperators have been identified,
instead of looking into cooperation among competitors we can highlight the dif-
ferences between original coopetition definition and the instances identified in this
section. It is very important to distinguish the di�erences between the two models
of coopetition since it gives us a better understanding of the risks and uncertainties
associated with competition among cooperators. The original coopetition model
argues that the main reason behind cooperation while two (or more) firms are com-
petitors is reaching a higher value, while it cannot be reached without collaborating
with competitors. An example of this situation is the network sharing case-study
introduced in section 6.4. The logic of cooperation is then synergy, lack of re-
sources, complementing competences, and other forces of market (e.g. regulation
and external forces from premises owners in indoor cellular networks).

Besides the reasons mentioned before, in cases where competition happens after
cooperation is already in place, the need for co-creating value is the main driver for
cooperation. The three instances of coopetition mentioned here also approve that
although these firms have been already involved in cooperative activities, but still
they bear the possibility of damaging the “good” relationships and start competi-
tion. The main cause of maintaining the cooperative relationship is then the need
of MNOs, TEVs, and SPs to each other for co-creating the value.

2The focal actor cooperates over X with cooperator B, and then creates competition relation-
ship over Y.
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The other instances of coopetition, based on the third derivative3 of coopetition
are as follows:

4. Considering MNO as the focal firm, there is a competition with TEVs over
CDP provision while at the same time TEVs cooperate for MNO’s CDP pro-
visioning as suppliers.

5. Considering TEVs as the focal firm, there is a competition with SPs over AEP
provision while at the same time SPs are customers of services by TEVs for
SPs’ AEP provisioning.

7.3 Discussion of The Results

Wireless ICT is not the only tool for transforming other industries but indeed is one
of the most important tools for most industries. “Digitalization respects no bound-
aries”4 and this empowers the presence of ICT as the main tool for digitalization
in many diverse industries. At the same time, this ubiquitous industry is expected
to meet various requirements from other industries due to extensive expectations.
Narrowing down the ICT industry to Wireless ICT, these requirements mainly
comprise provisioning communications between machines, while enabling them to
digitalize and o�er more than what they have been o�ering. The target industries
vary from (but do not limit to) Automotive to Health, and e-Government to Digi-
tal Built Environment; a diverse set of specific needs and requirements. One major
common misapprehension in this process is then to consider all these target indus-
tries similar in what they require from wireless communications and try to push for
common services and o�erings. This is in contradiction to reality where suppliers of
any service need to listen to their customers and adapt to the requirements instead
of pushing for existing services/products. As we discussed in Chapter 3 (Problem
description), the wireless industry actors in this process are facing two major sets
of problem; adopting new value creation models, and coopetitive relationships. In
the remainder of this section we discuss what do our presented results mean from
Sections 6.3.3, 7.1, and 7.2, and what are their implications.

7.3.1 Value Co-creation in Wireless ICT Ecosystem
With regards to the value creation process, the traditional telecom actors have to
accept that their main customer segment in new markets such as Smart Cities is
changing; and now they are supposed to serve business customers that are industrial
service providers. This change is a bigger dilemma for MNOs (compared to TEVs)
since their main customer segment has long been End Users; a transition from

3The focal actor cooperates over X with cooperator B, and then creates competition relation-
ship over X.

4Erik Kruse, Strategic Marketing Manager and Networked Society Evangelist Ericsson, at
Johannesberg Summit 2016.
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“Business to Customer” transactions (B2C) to “Business to Business” transactions
(B2B). Since the customer segment for telecommunication industry is changing, the
way that traditional wireless ICT actors have been performing their business for
long may not be e�cient anymore. This argument directly regards to the fact that
now with the diversity of customers and needs, the telecom actors as suppliers need
to listen to their customers’ requirements (that are quite di�erent from each other)
and o�er modified, di�erent, and specialized services to each customer. Whether
they are capable or not is then yet another concern.

7.3.1.1 Cooperation Among Actors

When it comes to activities that are needed to be performed to provision mobile
services for other industries, our results in section 6.3.1 show a complex mix. These
activities are then allegedly impossible to be taken care of by just one actor. Since
these activates are supposed to create a value in the end, as we argued in chapter
5 and partly in section 2.2.3, we showed that these activities need to be split
among di�erent actors. This split is simply just because it is impossible to o�er
any such solutions for each and every business customer in a vertically integrated
manner; since the requirements and demands are so di�erent. It should not be
forgotten that the role of the customer is not just to demand the demands, but
to take part in the process of value creation. By remembering the essence of the
Service-Dominant logic (Vargo and Lusch, 2004), we know that the customer is the
major co-creator of value together with the service provider. At the same time, the
aforementioned complexity of activities requires “multiple active agents” (Tokoro,
2015) to cooperate over a “certain shared purpose” and co-create the value. As a
result we have to consider the future telecom ecosystem comprising a set of actors
that all together take part in the process of creating the value; actors that are not
limited to traditional wireless ICT actors.

7.3.1.2 Formation of Networks

In section 2.2.3, we have introduced value networks and how they are taking over
value chains in mobile service provisioning. Value chain thinking argues that value
is created in the dyadic business relationships among firms. At the same time,
based on our discussions, we showed that the co-creation concept together with the
split of complex activities overrules linear value creation and requires networks and
concurrent business relationships among multiple actors. Hence, we highlighted the
importance of studying value networks instead of value chains. In this approach it is
important to first draw the attention to the actors, and then formulate the types and
extent of business relationships among involved actors (Ritter et al., 2004). These
relationships can be possibly formed among any traditional actors of wireless ICT,
industrial service providers, or even any new firms that consider o�ering services in
this value co-creation process (Basole and Rouse, 2008). For this matter, during this
study, we have used the concept of smart city as the main context in order to be able
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to put our discussions into the context. Smart city, as the place where di�erent
industries come together in order to make “smartification” possible, is a perfect
fit for our discussions regarding the role of wireless ICT in enabling services, co-
creation of value together with wireless ICT, value chain to value network transition,
ARA analysis5, competition, cooperation, and coopetition.

As the wireless ICT industry is becoming more complex, reasons such as liber-
alization and lowering the technological barriers to entry (Li and Whalley, 2002)
have made a way for co-existence of diverse set of telecom players; both tradi-
tional and non-traditional. As a consequence, the industry structure proposed by
Fransman (2010), which considers the telecommunication industry a monopolistic
three-layered system, is no longer valid and has changed quite significantly towards
a more complex and competitive network. Since the number of involved actors in
di�erent segments, as well as the level of competition varies in this ecosystem, we
argued in section 6.3.3 that it is more applicable to identify abstract actors rather
than detailing each existing actor in any market. In contrary, there have been many
attempts to categorize these di�erent types of players, which obviously have led to
no singular best interpretation. Instances are local, long distance, mobile, equip-
ment providers, Internet access, video and functional services (Fertig et al., 1999);
public network operators, backbone network operators, access network operators,
service providers and intermediaries (Ballon et al., 2001). Hence, we introduced the
abstract value network in section 6.3.3, where the abstraction is on the firm level.
This means that any actor who has the competences can pick/take any role from
the proposed actors in our value network; and upon that the relationships within
the network are possible to be studied and discussed.

7.3.1.3 Customers as the Major Co-creator of Value

Yet another important fact to recall is the presence of the customer in the value
network as the co-creator of value. Looking into example case studies presented
earlier in section 6.2, we showed how important it is to collaborate together with
these customers and how obsolete is the mindset where customers are considered
as just the end node of the value chain. At the same time, considering SPs as
the customers, it should not be forgotten that the presence of this new entrant in
the value network is imposing major changes to the regular business of traditional
wireless ICT actors. These changes force traditional actors not only to adopt co-
creation, but also to worry about possible threats from the new entrant. According
to Porter (2008b) and our analysis in section 7.1–by applying P5F model–, we
believe that these firms can “bring new capacity” at the same time having a “desire
to gain market share”. This will then directly a�ect the competition strategies in
the market as a consequence of pressure on di�erent elements of the market such
as “prices, costs, and the rate of investment”. Let us not forget that we are not
talking about small companies here. These new entrants can easily leverage their

5Erik Bohlin, Professor in Technology Management and Economics at Chalmers University of
Technology, 7th ITS PhD seminar, San Lorenzo de El Escorial 2015.
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competences, market presence, capital, networks, etc. to change rules of the game.
Instances of such firms in the automotive and transport industry (as an example
where ICT is heavily involved) are Scania AB and Volkswagen AG, where Scania
still can be considered a relatively smaller new entrant compared to Volkswagen
AG that is a larger industrial service provider.

7.3.2 Cooperation and Competition Relationships
So far we have shown and discussed that our hypothesis on the formation of value
networks for future telecom industry, as proposed in section 5.3, is valid. We have
also shown that the major cause for this change is the emergence of new entrants
from other industries in the wireless ICT value creation process. As stated earlier,
in this stage the importance of value co-creation, both internal and external6, is
quite vivid for involved actors although the relationships among these actors are not
as simple as in value chains. Besides the external process, internal value co-creation
also creates complicated business interactions. The internal process is important
since traditional actors basically have a supplier-customer relationship in place. In
many instances this vertical relationship (e.g. TEV ÷ MNO) simply serves as an
aggregated supplier for a third possible actor (e.g. SP) that becomes a customer
for the M2M/MTC enablement (i.e. [TEV ÷ MNO] ÷ SP). As we discussed in
section 4.2.3 and partly in section 2.2, the most two common types of relationships
are cooperation and competition.

Let us consider that cooperating firms create a strategic group in contrary to
non-cooperating firms. In this case Caves and Porter (1977a) argue that firms in
strategic groups tend to avoid rivalry. At the same time, Bengtsson and Kock (1999)
and Porter (1979) believe that competition and rivalry increases as the strategic
distance between firms increases. On the other hand, this ideology is contradicted
by Kwoka Jr and Ravenscraft (1986) where they believe that strategic groups can
also experience intensive competition within their group, among the firms of the
similar conduct. We believe that, with the emergence of value networks and business
networks and the increase of complexity in markets, the idea of competition among
cooperators is not far from reality. With the growth of alternatives (both suppliers
and customers) (Ford and Håkansson, 2013a) competition in business networks,
even within strategic groups, happens more than before. We call this competition
among cooperators as “vertical competition” (based on Lacoste (2012)).

7.3.2.1 Vertical vs. Horizontal Relationships

If we simplify and consider the business relationships among firms as Vertical
and Horizontal; vertical relations comprise interactions between suppliers and cus-
tomers (e.g. TEVs ÷ MNOs), and horizontal relations comprise interactions among
somehow-identical firms (e.g. MNOs ÷ MNOs). In this thesis we have focused on

6In our study we refer to internal co-creation refers to cooperation over creating value among
traditional wireless ICT actors, while external refers to co-creation together with SPs.
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the relations among firms within the future telecom value network and discussed
them in terms of cooperation, competition, and coopetition. Accordingly, we can
classify the relationships in six possible categories: vertical cooperation, vertical
competition, vertical coopetition, horizontal cooperation, horizontal competition,
and horizontal coopetition. Examples of these six instances in traditional mobile
telephony ecosystem are given in Table 7.4.

Table 7.4: Vertical vs. Horizontal relationships in traditional mobile telephony

Relationships Cooperation Competition Coopetition

Vertical
TEV ÷ MNO

Supplier-buyer
n/a n/a

Horizontal MNO ÷ MNO MNO ÷ MNO Network sharing

Since in this thesis we have mainly excluded relationships among (somehow)
identical firms from our discussions , it means that the main body of our analysis
is dedicated to the role of vertical relationships in the process of value creation and
the making of value networks. However, in this chapter, we can (and will) benefit
from similarities between horizontal and vertical relationships for the sake of our
arguments.

7.3.2.2 Vertical Cooperation

When it comes to cooperation, we have discussed benefits of cooperative relation-
ships as well as its drivers briefly in sections 4.2.3 and 2.2. The presented related
works showed that the focus in literature is mainly on horizontal cooperation as
a major driver for horizontal coopetition. At the same time, the arguments on
relational benefits of vertical cooperation are mainly taken for granted. But we
highlight the fact that value co-creation is optimized via vertical cooperation that
is aligned with Ulaga and Eggert (2006). In this sense many scholars believe that in
vertical cooperation, value creation and customer’s competitive advantage are the
main drivers (Anderson and Narus, 1991; Cardozo et al., 1992; Day, 2000; Dunn
and Thomas, 1994; Dyer and Singh, 1998; Ford, 1980; Grönroos, 1997; Jap, 1999;
Lacoste, 2012; Morgan and Hunt, 1994). Hence it seconds our proposed reasoning
for introducing co-creation of value as the main source for creating collaborative
value networks.

7.3.2.3 Vertical Competition

When it comes to vertical competition, on one hand, competition among coop-
erators typically comprise indirect rivalry over a product/service that there is no
cooperation among the firms for creating it. An example is TEVs supplying MNOs
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by manufacturing radio access networks but competing with them on IoT platforms.
On the other hand, in fewer cases, cooperators in wireless ICT compete over the
same product or service that they cooperate on creating it for di�erent customers.
An example of this instance is then provisioning connected device platforms (CDP).
In the case of CDP provisioning, MNOs that o�er CDP to a SP (as the customer)
typically work hand in hand with a TEV as the technical support, where at the same
time TEVs also o�er their own CDPs as a service to yet another SP. Now that we
see it is possible to compete with cooperators (i.e., to compete vertically), we again
highlight the the importance and the need for considering vertical competition, in
the making of value networks and presence of new actors in the telecom ecosystem.
But, this time competition is not necessarily a show stopper against cooperation
and value co-creation. Hence, in our study, we have benefited from two major (and
some how contradictory) analysis models; ARA and P5F. On one hand, as a major
analysis models that “is built on the assumption that business relationships is the
key to success”7, ARA model mainly covered the cooperation angle of our analyses.
On the other hand, P5F model that “is built on the assumption that power leads
to higher profits (and better firms)” mainly covered the competitive angle of our
analyses.

In a general sense, Luo (2007) believes that four major factors drive competition:

1. An increased overlap between firms’ competitive goals,

2. Increased maturity of the industry,

3. Increased symmetry between firms, and

4. Decreased resource dependency between firms.

Although this argument by Luo (2007) is basically built for horizontal competition,
but we believe that it also holds for vertical competition.

An example of vertical competition in the wireless ICT industry is the case where
MNOs and TEVs compete for IoT connectivity provisioning8. The drivers for this
vertical competition are no exception to the four factors of competition stated by
Luo (2007). The “future telecom” is experiencing more maturity for the enablers of
IoT services, which is a result of increased symmetry between firms. It was not long
ago that the boundaries among firms was so clear that one could easily distinguish
between a telecom equipment vendor and a mobile network operator. Now, firms
o�er very similar services to their business customers that makes the distinction
among firms quite blurry. At the same time, with the emergence of softwarization
and the shift from products to services, as well as various overlapping technolo-
gies that perform almost similar, the dependency of firms on each others resources

7Niklas Arvidsson, Associate professor in Industrial Economics and Management at KTH
Royal Institute of Technology, peer quality review on current licentiate thesis document, Stock-
holm, June 2016.

8We have shown instances of such competition in section 7.2, where we discussed coopetition
points in future telecom ecosystem.
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have become less as a result of possible exchange of suppliers and customers. On
the other hand, as we discussed in section 6.3.3 and based on identified resources,
one can argue that it is now possible that various TEVs either possess or endeavor
to achieve resources (including the know–how) that MNOs build their M2M/IoT
business upon them. TEVs would do so in order to perform similar activities in the
same market; an instance of direct overlapping competitive goals. Expanding this
example to the wireless ICT market, in case traditional actors start to build up sim-
ilar competitive goals with their current vertical cooperators, vertical competition
is simply inevitable.

Given the example on vertical competition, if the vertical competition happens
in the wireless ICT ecosystem, and it does not withhold the cooperation among
firms, it results in vertical coopetition. On the contrary, we have discussed an
instance of horizontal coopetition in the wireless ICT ecosystem in case of indoor
mobile network sharing in section 6.4. This case represents the fact that cooperating
with direct competitors is not a new phenomenon in this ecosystem. The forces
imposed by a new entrant (i.e. premise owner) on the market drives MNOs that are
horizontal competitors to cooperate together in order to ensure their presence inside
the buildings. Another instance of horizontal coopetition in the telecommunication
industry is Outdoor Network Sharing. In this case, the major drivers for cooperation
with competitors are lack of a specific resource (i.e. Spectrum license) and high
cost structures for deploying networks.

7.3.3 Vertical Coopetition
Vertical coopetition in definition is similar to horizontal coopetition; a simultaneous
cooperation and competition. Coopetition is typically considered a paradoxical
(Smith and Lewis, 2011) phenomenon, where the nature of the paradox is derived
from the contrast between cooperation and competition. The contrast means that
cooperation and competition are in terms of “either/or” (Raza-Ullah et al., 2014),
in which firms have to decide to either cooperate or compete where the latter,
according to Quinn and Cameron (1988), “represents a situation in which it is
not possible to choose between contradictory dualities”. This is in contradiction
to Raza-Ullah et al. (2014), where they believe in the “both/and” perspective of
the relationship in the coopetition phenomenon. Hence, we call coopetition an
ambidextrous phenomenon, in which the paradoxical cooperation and competition
are simultaneously happening although it may seem inconsistent (Lewis, 2000).

Looking into ambidexterity of vertical coopetition, it is obvious that horizontal
and vertical coopetition are indeed di�erent in their essence compared with each
other. In Horizontal coopetition the firms are already in a competition relationship
and thereafter start to cooperate. This means that the “negative feeling” in the
relationship is already in place, but still the firms decide to start cooperation. In
the contrary, in vertical coopetition, firms are initially in a cooperation relationship
and afterwards start to compete, which means that “negative feeling” comes as a
consequence of competition and will probably a�ect the relationships. Now the
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question is what would happen to the ongoing cooperation among these firms.
Would they prefer to stop cooperating with each other, or it does not a�ect the
“positive” relationships? This discussion is accentuated when we recall that the
nature of the formation of the value network is the cooperation among firms.

7.3.3.1 Emotional Ambivalence

As a consequence of vertical competition with cooperators, firms can to some de-
grees get stuck in emotional ambivalence. The concept of emotional ambivalence
in organizational relationships (Pratt and Doucet, 2000) can in di�erent cases be-
come a dilemma. Back to our previous example on competition between TEVs and
MNOs, if a customer like an MNO sees its supplier as a competitor, considering
changing the supplier seems to be an option. This can be an immediate e�ect of
“negative feelings” as a consequence of competitive relationship. Although the in-
vestments (both financial and temporal) are high in buying a series of instruments
and solutions from a TEV as a supplier, but it is not far from reality to consider
changing the supplier to yet another accomplished TEV. At the same time, other
TEVs that are horizontal competitors with the supplier in our example would not
just “wait and see”. Another side of the story is how the supplier would “feel”.
Would the supplier risk having a “good” cooperative relationship by entering in a
“bad” relationship? Let us not forget that this situation is not comparable with
horizontal coopetition; since in horizontal coopetition the “bad” relationship is al-
ready in place. In the horizontal coopetition case “trust” can be an issue; but we
will skip that in this discussion.

7.3.3.2 Industrial, Relational, and Firm Specific Drivers

The answer to our recent question is not so straight forward. Interestingly, based
on the presented case studies in chapter 6 as well as the conducted interviews,
we see that in most cases the firms stay in the vertical coopetitive relationship.
Major reasons for such behavior are industrial drivers, relational drivers, and firm
specific drivers (Raza-Ullah et al., 2014). Industrial drivers in the wireless ICT
industry, first relate to the aforementioned maturity of the market. Although the
future telecom with the emergence of SPs is not the same as how it was before,
but we believe that the level of maturity is not going to be less. The second
related concern for industrial drivers is with regards to high cost structures. In the
telecommunication industry the cost structures are relatively high. While Macrocell
base stations, as a typical investment example, cost a MNO roughly in the order
of 100K euros, the investments in other segments of the business for firms, such as
core network, network operation centers, customer relation management, and etc.
are quite high and complex. Technology development is another important aspect
of industrial drivers. This aspect is without a doubt one of the most promising
highlights of the ICT industry and consequently wireless ICT. As we discussed in
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the very beginning of the thesis, technology development is the prime reason for
the rapid transformation that the ICT industry is facing in recent years.

On the other hand, relational drivers of vertical coopetition are quite straight
forward. Without a doubt vertical cooperation or the customer-supplier relation-
ship is a consequence of demanding complementarities among vertical cooperators
in the wireless ICT. According to Porter (2008a), relational benefits are generated
when involved actors in the relationships achieve a high level of interaction towards
a common goal in their business interaction; a phenomenon that is obviously the
case in vertical cooperation. The emergence of SPs in the value network, the need
for co-creation of value, and the transformation from value chains to value networks
is a vouch for relational drivers. Last but not least, firm specific drivers then relate
to resources and competence as we discussed in section 6.3.2. As a consequence,
lack of either of these resources directly a�ects the possibility to take over the
respective role/activity.

7.3.4 Nonconformity of Vertical and Horizontal Coopetition
Eventually, we can claim that the drivers for vertical and horizontal coopetition
are not homologous. One major driver that seems to be common in both cases is
direct economic benefits (Lacoste, 2012). But the economic benefits of cooperation
in these two cases do not share a common reason. On one hand high cost structure
of deploying a specific product (e.g. Radio Access Network) gathers two (or more)
existing competitors to cooperate in order to reduce costs. On the other hand high
cost structure of implementing a solution/service without the original supplier (e.g.
changing the supplier or develop in-house) keeps the competing cooperators to stay
in the vertical coopetition. Hence, the economic benefits in vertical coopetition are
generally the outcome of the relational benefits (Lacoste, 2012).

Another major cause for horizontal cooperation is then lack of a particular
resource that is “spectrum”. In the contrary, inaccessibility to spectrum licenses
is not the case in our discussions in section 6.3.2, since access to spectrum is not
common across di�erent actors of vertical layers9. Power of customers is then yet
another reason for horizontal coopetition where it also is considered a driver for
vertical coopetition. But, considering Premises Owners as the customer in the case
of indoor mobile network sharing, the force they burden on the MNOs to form
joint ventures is far from the force SPs impose on the traditional actors of wireless
ICT in “future telecom” value networks. In the latter case, the imposition causes
changes in the positioning and strategies of firms in the business network, causing
value networks to happen, but in the former case the burden is on whether to be
present or not in a specific geo-location (or premises).

9Spectrum license holders are, in most cases, mobile network operators.





Chapter 8

Conclusions

8.1 Concluding Remarks

The main purpose of this study was to broaden the understanding of value cre-
ation process for the future telecom industry and highlight the role of telecom as
a transformation tool for other industries. In order to do this we have focused on
the relationships among firms that are involved in this process and discussed the
two challenging relationships; Cooperation, and Competition. Hence we introduced
three research questions in order to clarify the question of the title of thesis. The
research questions are:

RQ1 : Why do competitors in mobile service provisioning have to cooperate?

RQ2 : Why do cooperators in mobile service provisioning compete?

RQ3 : How would repositioning in the telecom value chain benefit traditional
actors of telecommunication industry?

The answers to these research questions were discussed in chapters 4, 5, 6, and
7. According to the discussions in section 7.3, the main findings are summarized
below.

RQ1 : Why do competitors in mobile service provisioning have to cooperate?

We introduced the process of value co-creation in chapter 5 and section 2.2.3,
and discussed the importance of co-creation when di�erent ecosystems merge to-
gether. While convergence of industries and formation of value networks for future
wireless ICT seem to be inevitable, the major cause of vertical cooperation can
be co-creating value while still synergy, lack of resources and complementing com-
petences are the forces driving this cause. We consider two instances of value
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co-creation: a) Internal and b) external. If internal refers to where telecom actors,
together, create the value and o�er it to other industries, the external refers to
a process that value is created among telecom actors and other industry actors.
The former co-creation then represents transformation of ICT industry itself; and
the latter represents instances of ICT transforming other industries. No matter
the value creation is internal or external, in this thesis we argued that cooperation
is inevitable and accordingly necessary; where its necessity is originated from the
need for co-creating value. Hence, as the first research question investigated, the
competitors would perceive the need for cooperating with each other due the men-
tioned reasons, although risks and uncertainties remain as major concerns (Figure
8.1).

Figure 8.1: Co-creation of value in future telecom
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RQ2 : Why do cooperators in mobile service provisioning compete?

When cooperators see possibilities or reasons that content them to start compe-
tition with each other, a set of barriers (concerns) flaunt the actors of future telecom
ecosystem. For the starter, the risk of hindering further “good” relationships with
the cooperator is a big concern, whereas the uncertainties are diverse case by case.
But at the same time drivers for starting the competition are high enough. Multiple
examples show us that the complexity of relationships after starting competition
with cooperator (in the market in general) does not stop firms from cooperating,
rather they simplify the situation and “move on”. A viable example of this case is
the ongoing situation in provisioning di�erent sectors of IoT by MNOs and TEVs.
It is obvious to all industries who are direct customers of “M2M/MTC enablement”
that both MNOs and TEVs are o�ering service that facilitates their M2M/MTC-
enabled service o�ering. This means direct competition between MNOs and TEVs
while at the same time these two groups are the cooperators in terms of creating
another service for another customer, e.g. Mobile Broadband for end user. Ac-
cordingly, a prime reason for competing cooperators is creating a market that the
cooperator is incapable of doing so; otherwise the entire market will be abused and
heavy prices should be paid. The mentioned example of such vertical competition
among TEVs and MNOs best exemplifies this situation where TEVs have found
MNOs incapable of provisioning the (entire) IoT market, therefore decided to step
in and avoid this big opportunity to be wasted.

RQ3 : How would repositioning in the telecom value chain benefit traditional
actors of telecommunication industry?

While searching for instances of coopetition among actors of telecom industry,
an interesting finding is that the convergence of wireless ICT actors and other in-
dustries for co-creating value in various industries has caused changes in telecom
value chains. Hence we can refer to our arguments where we discussed that linear
value chains cannot, any more, support the inter-firm relationships for future tele-
com. This is mainly due to the fact that value is not being created in linear chains
anymore, but instead in value networks. At the same time diversity of markets that
wireless ICT is involved with, simply creates a situation where telecom actors do
not necessarily follow any “telecom-specific” patterns any more. As a result wireless
ICT actors try to adapt to their Business customer’s preferences in their business
to business (B2B) transactions, and customers’ respective market structure. This
mix causes a web of relationships; instead of linear chains or simple networks. This
argument overrules the third research question since the value chains are not viable
any more. Instead, the traditional actors need to position themselves in places in
the value network in a way that guarantees their presence among others as an im-
portant player; a player that brings a value that others cannot easily a�ord losing.
This simply means that actors who tend to perform just traditional activities are
replaceable, or in best case scenario they can reserve their existing businesses.
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8.2 Future Work

In this thesis, we have looked into how the entrance of actors from other industries
a�ects the telecom ecosystem. This dissertation then contributes to the study of
vertical coopetition in ICT industry as well as the formation of value networks in
the value co-creation process for wireless ICT. Since there is still a considerable
room for improvement in studying the value-creation process, a mix of two angles
for continuing this study is suggested:

1. Merger of telecom value networks and other industries value networks.

2. Platform thinking as the next step of value network.

The first angle suggests that there is more to consider than just the presence of
one actor (besides the telecom actors) when value is being co-created. Hence we
predict this as the cause of new business relationships among traditional telecom
actors and other involved actors in the newly created ecosystems. Samples of this
merger have been already spotted in recent years. An instance of this merger is
illustrated in Figure 8.2, where a long established advertising company in Amster-
dam merges its value network with the telecom value network in order to co-create
value for end users.

Figure 8.2: An instance of merging advertisement value network and telecom value network

The second angle then suggests considering the formation of platforms in the
value co-creation process. A platform “is a place where the producer and con-
sumer share or exchange things without direct intervention by the platform owner”
(Choudary, 2013). Platform thinking then is an approach in which by considering
the role of end user tries to understand how creation of value and business inter-
actions at inter-organizational level is changing. If we consider Smart City as the
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platform for this study, since in platform thinking the role of end user is highlighted
in process of value co-creation, the end user perspective and its e�ect on the ecosys-
tems and positioning of firms can be considered. This directly relates to the hot
topic of citizen engagement in smart cities.
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