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Abstract

The thesis work intends to tackle network sharing practices in Eu-

rope and in the Middle East and to convey the regulatory structure in

both continents. To do this, a number of countries have been chosen

such as to show the di�erent types of sharing and how the agreements

di�er depending on the depth of them. To do this, I look at the market

conditions and the incentive for a certain depth of sharing, and at the

same time I investigate to what extent sharing is possible from the

regulatory authority. Equal attention is given both on Europe and the

Middle East in order to draw fair comparisons. Most results given on

the Middle East have been evident due to the interviews conducted.

The regulatory structure in both continents is given in order to un-

derstand how properly separated regulations are and in what way the

regulatory role di�ers. In the last part, I investigate whether or not

a higher extent of sharing would suit the Arabic countries and if it is

attractive by the market players.

The results show that the operators in Europe are sharing all kind

of equipment and a shift towards a full sharing scenario is evident,

whereas the sharing agreements in the Middle East are limited to pas-

sive sharing or no sharing at all. In terms of what is allowed and

what's not, the regulators in EU have di�erent opinions on how much

is allowed whether the regulators in the Middle East are fairly neutral

towards it, i.e they do not actively support it nor do they reject it.

In terms of regulations, the regulator role is to apply the laws of the

EU Commission in all the members states of EU, whereas the role is

to follow the policy of the Ministry in the Arabic countries. This has

not always allowed for a proper separation of the Ministry and acting

regulator in the Middle East, and due to that some regulators have

not been able to conduct their responsibilities freely. When the sepa-

ration has been successful, the regulator has been seen to give a much

clearer stance on network sharing, typically in the form of including

requirements with licenses that facilitates sharing, such as in Oman

and Jordan. The need to share more infrastructures have been evident

through a initiative taken by the biggest operators in the MENA re-

gion. At the same time, I have concluded that none of the countries

I have studied has the advantage of adopting a higher extent of shar-

ing today because competition is limited and because passive sharing

needs to become fully common and co-opetition developed, before it is

to happen. Meanwhile, to get two competitors to go beyond passive

will most likely not happen today if they are not compelled by the

regulator.
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1 Introduction

1.1 Background

Network sharing is a trend that has �ourished remarkably the last couple
of years. Since the early days of 2G- technology (GSM), operators around
the world have been very pro�table and they have accounted for big revenue
growths. This has in fact inspired them to invest more CAPEX into their
own networks and put more money into research and development to be able
to meet future demands. Coverage has been an essential factor with GSM.
Coverage was considered to be more important than network capacity and
to gain competence over other operators, the need of di�erentiation in terms
of coverage were essential. The means to share was not even thinkable at
this stage. The goal was to cover the population, with all means necessary.

The situation for the operators today is completely di�erent in both ma-
ture and developing markets. What operators couldn't foresee was the after-
e�ects of the data evolution and the introduction of 3G and 4G technologies.
The issue was the declining average revenue per user (ARPU), which meant
declining cash �ows for operators while the capital expenditures remained
to be high and kept on increasing. However, after the introduction of 3G, a
new proposed idea of sharing networks between competitors was presented
[7]. With the growing subscriber demand and usage of data, the networks
are becoming more loaded, which means more investments in the network
in terms of building more sites, providing higher transmission capacity and
o�oading higher capacity to the core network. The idea of network sharing
came into the question and later it proved to be a very e�cient solution to a
common problem worldwide. However, the reasons for sharing and the scala-
bility of it is still something that di�ers country-by-country. This has partly
to do with the objectives of the regulator and the Competition Authorities
in the countries.

1.2 Operator Business

Operators can roughly be seen to be working within three major �elds. The
operator business is summarized in Fig. 1.
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Figure 1: The structure of the operator business- vertical integration

The �rst two components in the telecom business, Payments and Billing
and Customer Relation management, are individual parts and in both these
�elds operators struggle to market themselves, to acquire and maintain cus-
tomers and to take care of billing and other administrative tasks.

Traditionally, MNOs have been running all these blocks separately, but
with the development of more complex technology, such as the roll-out of 3G
and 4G and the transition from voice to a data centric business, it has led to
a growing need to cooperate with other actors. The growing network sharing
agreements formed around the world have been a response to this. Network
sharing is only applicable to one of the components in the operator business
scheme, namely speaking the network part (see Fig 2). The development of
network sharing is universal but the agreements formed between the parties
can be very di�erent. In order for the agreements to be legitimate, the reg-
ulator has to investigate the collaborations. The role of the regulator and
the decisions made in di�erent markets are very di�erent even though some
of them work according to the same objectives.

Figure 2: Network sharing representation
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1.3 Motivation and Idea

What is currently going on in Europe is that more and more sharing op-
tions and strategies are seen. At the same time the collaboration between
operators is becoming more widely spread, and they are sharing much more
resources today compared with what they did ten years ago. What is inter-
esting to see is patterns of network sharing strategies in di�erent markets
in Europe, and what is even more interesting is to compare it with a rather
unexploited market like the Middle East, to be able to see behaviors that
are similar and what is not. It is highly important that we understand the
situation in Europe in terms of sharing and regulations before an ongoing
analysis will be given on the Middle East. This will also help to draw fair
comparisons.

The reason why I chose to compare with the Middle East, beyond the
fact that I have a Syrian background, is due to the relevance of examining
network sharing strategies in a closed region like this where much contribu-
tion haven't been done. I have been given a chance to compare a trend that
is evolving in both developed and developing countries and my primary goal
is to see to what degree of sharing we are moving towards.

1.4 Research questions

This research paper will focus more on the extent of network sharing in
di�erent markets throughout Europe and the Middle East. To do that, the
paper will examine a number of similar and non similar network sharing cases
in the two continents, with regulatory perspectives on top of that. Given
that the primary reason for operators to enter sharing agreements is to cut
OPEX and CAPEX, regulators around the world still have di�erent thoughts
on this, and the limitations set by some regulators are by far stronger than
others. The incentive for sharing is therefore something that needs to be
investigated more into detail from the regulator and authority perspectives,
to be able to reach a understanding on how regulators in di�erent markets
think and act.

The contribution of this paper will be a comprehensive study of behaviors
of sharing in di�erent markets in Europe and in the Middle East. The paper
will focus on identifying similar and non similar strategies of network sharing
by looking at passive, active and full sharing scenarios in the two continents.
The report will study those patterns on a global perspective rather than to
be a country study. The key research questions to be answered are:

• What kind of network sharing behaviors can be found in Europe and
in the Middle East?
- How have they been formed under di�erent conditions and laws?
- What is di�erent and/or similar in the agreements of network sharing
that is formed between both parties?
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• To what extent (or degree) is network sharing allowed and/or sup-
ported in Europe and in the Middle East from the regulator and au-
thority perspectives?

• In what way is the regulator role di�erent in the two continents?
- What is similar and what is not? Why is it like that?

• Which countries in the Middle East have the potential advantage of
adopting a higher extent of sharing?
- How would it a�ect the business opportunities for operators?

The market maturity and level of competition is very di�erent in the
continents. In the Middle East, competition hardly exists and due to that
operators are in a very di�erent situation compared with the European ones.
The Middle East is complicated because each country's maturity level and
economic situation is di�erent, leading to di�erent scenarios for each country.
Due to that, I will keep my research more broad than too focused, in order to
try to identify patterns of sharing that is similar within the continents and
what is not, and discuss the di�erence in regulatory intervention and market
maturity. At the same time, I will look at sharing in both wealthier and less
wealthy countries in the Middle East in order to get the bigger picture.

Because of the scalability of network sharing around the world, this paper
should be seen as a work in progress and should give serious ground for
further investigation in the patterns and scalability of sharing in Europe and
the Middle East.

1.5 Related Work

Network sharing is a very exploited �eld. There have been major contribu-
tions in this �eld from famous researchers and scientists around the world.
Di�erent aspects of sharing have been covered and put into context on a
larger scale. As network sharing continues to gradually increase, more con-
tributions in this �eld will be given from the operator, regulatory and au-
thority perspectives.

When talking about network sharing, it is much more than just cutting
costs. In [9], the attention is entirely on the role of sharing for Mobile Op-
erators to reduce their costs. In [7], options for sharing for either new or
existing market entrants are discussed. Di�erent scenarios were presented
and discussed from a �nacial, economic and a regulatory perspective.

Friscano on the other hand, addresses infrastructure sharing and shared
operations from a deployment and operations view [5]. He tackles the per-
spective of sharing network resources and also proposes approaches and solu-
tions on how to share. One of the most interesting results is the Taxonomy
of infrastructure sharing, which is a business model that characterizes in-
frastructure sharing in 3D. This is something I will use in my analysis and a
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detailed description of this will be provided in a later chapter. Friscano also
states that the operators could save up to 40 percent of OPEX and CAPEX
depending on the extent of sharing.

In a recent research, the transformation of the operator business and
impact on pro�tability, is studied by analyzing a couple of network sharing
deals in di�erent countries [1]. They mention that in the long run, the ex-
tent of network sharing will go from infrastructure based to service based
competition. Actually, this is something that is happening now and one of
my tasks will be to look at the shift of sharing. Similar to that, [2], studies
aspects of "why" and "how" operators compete and cooperate. The paper
presents very interesting comparisons and ideas behind this, and some of the
concepts mentioned here will be used for my analysis. Much of the analysis
in the paper builds on the co-oppetition tools developed by [6], where the
authors evaluate the competitive and cooperative part of general partner-
ships involving two actors.

All the contributions mentioned above are somehow related but still dif-
ferent, and each and everyone of them give di�erent insights into the area
of network sharing. Most of the mentioned publications above are quite
general and try to make general conclusions. However, there are country
related studies as well. In [10], alternative network deployment strategies
are analyzed and compared between India and Sweden. In [3], Henrik makes
a similar analysis but he focuses on the African countries: Nigeria, Ethiopia
and Kenya and compare them to the situation in Sweden. This work is cur-
rently ongoing and has not yet been o�cially public. A paper comparing
Latin American countries with Sweden, was o�cially released last year [4].
In the research, Juan compares alternative deployment strategies in Ecuador
and Chile with Sweden.

My research will try to be rather broad, and in my work I will analyze
trends not only in Sweden and Europe, but also the Middle East. This is
something new, since no comparisons with the Middle East has been done
before at KTH. I haven't found any paper on speci�c sharing agreements in
the Middle East anywhere on the internet, so I assume that this is something
entirely new or not publicly given. The regulator view has been studied in
several papers but most of them could be said to be applicable to European
operators. The stance of the regulator with regard to network sharing has
been studied in some of the MENA countries [46]. The data is however not
entirely updated since it provides insights from 2009.

2 Methodology

2.1 Research Methodology

In order to get an understanding and insights into the adoption of sharing in
di�erent markets in Europe and in the Middle East, we must look at it from

11



the eyes of the regulator and the operators. To be able to capture behaviors
that are similar and not, I will look at network sharing deals stretching from
passive sharing to active and full sharing scenarios. In order to catch such
a di�erence in behavior, I will need to investigate network sharing in many
markets in order to see if I can identify a certain pattern of sharing.

Figure 3: Illustration of the behavior and amount of sharing

In Fig.3, an illustration of the general behavior of sharing can be seen.
In order to study this, I need to investigate the cooperation and level of
competition within the countries under study. The co-opetition framework
tools will serve as a ground for this [6].

The �rst goal towards solving my research questions is the collection
of data. The collection of data will include information of the agreements
formed in di�erent markets and convey a regulatory view on this. After-
wards, an analysis of the data will be done and matched to the RQs. To be
more speci�c, this needs to be discussed to tackle each RQs. To solve RQ
"x", I need to...

1. RQ 1: Analyze di�erent markets in Europe and the Middle East, look
at the change of landscape and investigate whether the conditions pro-
mote network sharing or not or to what extent. I will also compare
the agreements formed between operators in di�erent markets in a pas-
sive, active and full sharing deal, to see how much they di�er from one
another.

2. RQ 2: I will look at regulatory and authority investigations of network
sharing deals to see whether or not sharing is supported or not and
why it is like that. The intention is to get an understanding on how
di�erent countries could pose di�erent regulations.
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3. RQ 3: I will investigate if there are some common guidelines for the
European and Arabic regulators to follow and how the regulatory body
structure di�ers between the continents. I will also try to very brie�y
go into the role of the state and how it a�ects the regulator from doing
its job in a continent like the Middle East.

4. RQ 4: To do this I must �rst understand to what extent sharing is
present and possible, and secondly understand the way regulators work
in the Arabic countries. In these countries there is always a limitation
set by the government. In this task I will look at wealthier and less
wealthy countries to see who has the potential bene�ts of adopting a
higher extent of sharing. Meanwhile, I will see if any initiatives have
been taken by the actors and how this in�uences how much they will
share in the near future.

The work will be analytic, with an ongoing investigation around what is
happening in the two markets. In order to solve this, a couple of detailed
models are needed. This is given in the subsection Comparison Model.

2.2 Conducted Interviews- Collection of data

In order to understand network sharing and the way regulators work in the
Middle East, a couple of interviews have been carried out.

Country/Continent Actor Name

Qatar Mobile Operator (Ooredoo Qatar Group) Gregory Smith

Oman Mobile Operator (Nawras, Ooredoo Group) Jim Maxwell

Iran Mobile Operator (Irancell) Mohammed Shahpouri

Middle East Regional Financial Performance Director-Ericsson Zain Al-Kawass

Table 1: Di�erences in sharing

The interviews have been crucial for me to gain relevant insights into a
closed down market. They have been a big help for me when I have answered
the points mentioned in Research Methodology. I will refer to these sources
throughout the text in the following manner: [Smith], [Maxwell], [Shaa],
[Al-Kawass].

2.3 Comparison Model

When I analyze and compare di�erent network sharing behaviors in di�erent
countries in Europe and the Middle East, I will use the scheme presented by
Cullen [11] (Fig 5) as a ground for comparing the di�erent levels of sharing.
However, before I begin my research I would like to modify it a bit and add
some dimensions to it that makes it even more complete, and that implies
that I take into consider the level of control and the co-opetitive behavior,
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see Fig 4. The co-opetitive concept is explained in the next coming chapter.
Throughout the analysis, this will be the comparison model. Co-opetition
will only be discussed with respect to the di�erent levels of sharing seen in
the �gure below. Spectrum is not seen in the �gure but it is taken into
consideration and serves as an active component.

Figure 4: Infrastructure and network sharing by mobile operators (Cullen
Research)

Partial analysis, discussion of co-opetition and conclusions will be drawn
in each of the mentioned countries when the data has been mentioned. This
allows for a better uptake and understanding of the information when it is
provided.

3 Network Sharing: Strategy and Cost Savings

3.1 Network Sharing Types

Network sharing is seen as a kind of cooperation of network resources. The
network resources that can be shared stretches from sharing a physical com-
pound, to sharing whole core networks with joint spectrum. The �gure
presented below, Fig. 5, compiled by Cullen International [11], shows the
di�erent levels of sharing and what they mean. The depth of sharing in-
creases from left to right, with a passive structure to the left and a full
sharing scenario to the far right.

In the �gure, one can identify a low degree of passive sharing (site shar-
ing), a full passive sharing scenario (site sharing and mast sharing), active
sharing scenarios of di�erent extents (either RAN or RAN + spectrum) and
�nally a full sharing scenario which usually is characterized by sharing the
RAN, the core network and the joint spectrum. What Fig. 5 doesn't take
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Figure 5: Infrastructure and network sharing by mobile operators (Cullen
Research)

into consider is spectrum sharing. Spectrum sharing means that a number
of operators share common spectrum, and spectrum sharing usually takes
the form of pooling of spectrum. It means that the independent operators
transfer some of their spectrum to a third party, a joint venture, that the
independent operators own together.

What is also not mentioned in the �gure above is national roaming. This
type of collaboration is a sort of network sharing but it isn't something that
I will study in detail in my research. It has been more interesting for me to
investigate sharing scenarios that are complex and where the operators have
more internal control compared with what they have with roaming deals.

3.2 Savings and Cost Reductions with Network Sharing

From a deployment and operations view, infrastructure sharing is an e�cient
way of cutting costs. Friscano states [5] that network sharing can o�er sav-
ings between 20-40 percent of both network operational costs (OPEX) and
capital expenditures costs (CAPEX) depending on the extent of sharing, if
operators share more than just sites.

In Fig 6 we can see the bene�ts in terms of cost reduction for di�erent
extents of sharing. The more the operators are willing to share, the more
savings can be accounted for. Friscano also mentions that there is a trade-
o� between the network control and cost reduction. A higher amount of
sharing, like active and a full sharing scenario, means less control gained
by the operators since they are becoming more and more collaborative and
sharing more assets together. This is illustrated in Fig. 7.

In a similar manner, Nokia explains that approximately 30 percent of
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Figure 6: Cost savings for di�erent extents of sharing (Friscano)

Figure 7: Level of control and cost savings (Friscano)

the operator's total OPEX represents network operation, and this part could
therefore be shared [12]. The remaining three categories are: customer care
(7 percent), cost of goods sold (20 percent) and marketing sales and admin-
istration (43 percent), and all these parts are independent parts not to be
shared with the competitors.

3.3 Co-opetition Behavior of Network Sharing

Before I begin my analysis, I need to de�ne a couple of concepts related to
the competition and cooperation aspects of the agreements formed between
two or more operators. In [6], the authors discuss the concept of co-opetition
and the lack of balance between an agreement that involves both competition
and cooperation. In their analysis they make broad de�nitions that holds
for co-opetitive interactions in general.

Co-opetition is de�ned as a process that has simultaneous cooperative
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and competitive interactions and is applied to two or more actors. Co-
opetition can not exist if these parts do not co-exist together. The authors
mentions that co-opetition is highly important and focuses as much on co-
operation as it does on competition, and not on one of them. One example
of the concept is the following [13]: Co-opetition is cooperation when joining
together to bake a pie, but competition to get the largest possible share of
the slice.

The interaction formed between two or more actors, develop a so called
co-opetitive relationship over time. What is important to know is that the
view of co-opetition lies on the fact that the actors cooperate in some activ-
ities but compete in others. To better illustrate this, some concepts will be
given down below [6]:

• The competitive continuum: This part, in a co-opetitive relationship,
goes from weak to strong competition. It is directly related to the hos-
tility and intensity in inter-�rm relationships. The strength of com-
petition depends on the number of �rms involved, the size of them,
product di�erentiation and more. Competitors are symmetric when
they use the same resources and operate in the same market and/or
the same product. Strong competition has high degree of symmetry
and high degree of hostility.

• The cooperative continuum: This part, in a co-opetitive relationship,
goes from strong to weak cooperation. A cooperative behavior is
formed from the alliance of several actors. The strength of it could
be explained by refering to the degree of complementarity, trust and
tie strength. A high level of complementarity means that the actors
consider themselves as attractive partners. A high degree of trust is rel-
evant and necessary since the exchange of sensitive information, knowl-
edge and resources is crucial for a cooperation. Tie strength is used to
relate to the pattern of interaction. A high degree of it means that it
helps the exchange between the partners in question. A strong coop-
eration means high degree of complementarity, trust and tie strength.
A weak cooperation means the opposite.

4 Network Sharing Strategies in Europe

An investigation of how the agreements of sharing looks like in di�erent
countries in Europe will be evident in this section, and some background
will also be given on how the agreements have been formed due to di�erent
market conditions. Further more, a regulatory view on this will be given
in order to understand to what extent network sharing is allowed or sup-
ported in the di�erent countries of Europe. The goal in the end will be to
catch di�erences and similarities on the behaviors of sharing, to see how the
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agreements di�er and how complex the agreements can become before the
regulator intervenes. In this section, answers to RQ1 and RQ2 will be pro-
vided but only for Europe. A big help for understanding sharing in Europe
has been evident by a research provided by Cullen International [11]. If no
additional sources is given, it means that most of the information I have ex-
tracted belongs to Cullen. Before going in on the details, an overview study
of the European market will be given to be able to get a basic understanding
of what is happening in the market.

4.1 European Telecom Market: Overview and Market Con-
ditions

The information provided in this section is a collection of relevant material
from the annual economic report 2013 by GSMA [14]. The report focuses on
the 27 Member States of the European Union (EU), but it does not however
focus on Croatia which is a newcumber (joined EU in July 2013). What is
clearly seen in Europe is a common agenda shared by the EU institutions
and the mobile industry to build a connected Europe that can meet and
bene�t from the challenges on the market.

The mobile industry in Europe is on the fast track, and has provided
strong achievements in terms of innovation and the development of new
services. The level of competition has increased, which has lead to more
suitable prices on the market and made mobile services more a�ordable. At
the same time, the unique subscriber rate and smartphone penetration rates
have become one of the highest in the globe. This partly explains why the
European mobile industry is among the most successful in the world today.

In Fig 8, we can see that the unique subscriber and sim penetration rate
in Europe is higher than all other global markets, including the Middle East.
The unique active sim penetration rate is 125 percent in Europe contra the
global average which is 82 percent. One thing to note however, is that the
number of real subscribers is lower than the amount of sim connections.

Compared with the report provided by GSM in November 2011 [15], the
market conditions in the European mobile market have continued to be on
the downfall, with a higher degree of market saturation, regulatory pressure
and �erce competition. Due to this, the revenues and margins have been
pressured. One example is that, due to the competition pressures in Europe,
pricing for voice and broadband has become cheaper than the US. This has
made its marks in the industry with pressured operator pro�tability and
reduced EBITDA margins. The broadband penetration rate is however the
lowest in Europe, with 59 percent compared with Sweden's 128 percent which
is one of the highest penetrations in the world. Even though the penetration
is lower in Europe in general, 4 out of 5 people are subscribed to mobile
services across the continent.

In terms of 2G coverage in Europe, it is frequent and exists almost ev-
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Figure 8: Subscriber and Pentetration Rates (GSMA Intelligence)

erywhere, whereas around 90 percent of the whole population in Europe are
covered by 3G technology. The 3G SIMs per capita is higher than all the
other developed regions across the globe. The penetration rate have grown
from 36 percent in 2009 to 68 percent in 2012. At the same time more and
more handsets enters the market and today, smartphone penetration is one
of the highest in Europe, and in particular in the West European market.
The reality for mobile operators in Europe today is to further improve the
network coverage and to bring higher speeds (data rates) to rural areas and
the cities with lower population densities. These are common goals and they
are necessary to be able to meet the standards of the EU 2020 agenda. The
idea is that the residents that lives in these areas shouldn't be forgotten.
This is where network sharing comes into the picture, and for several years
now, sharing has become more and more applicable to rural areas. The Vice
President of the European Commission Neelie Kroes mentions that due to
the global competition, the right policy is to focus on the increasing mobile
tra�c and to develop our own networks. She also mentions that if the pro-
vision of capacity cannot be ful�lled, higher prices and less choices for users
will become a reality. We see that the �nancial pressures make infrastructure
sharing very attractive since two operators can bond together and help to
achieve the requirements put by the regulator and EU commission.

At the same time we witness a high penetration of smartphones in devel-

19



Figure 9: Mobile Broadband Penetration across markets (GSMA)

oping markets, such as the Middle East and Africa but the highest rate lies
in Western Europe, which is characterized of being high-income developed
countries. Even though the Central and Eastern European countries involve
poorer countries in Europe, they still account for one of the highest smart-
phone penetration rates in the world. As 3G is fairly new in some markets,
they will soon be underway to develop their networks even more and at this
stage network sharing could be seen as a preferable option.

Figure 10: Smartphone penetration (GSMA Intelligence)

20



4.2 Site sharing: A practice in all the European Countries

Network sharing is on a global scale, and the diversity of it is very di�erent
continent by continent. What network sharing mostly refers to in the world
is passive infrastructure sharing, and it is seen to be something very common
in the world today.

In 2003, the European Commission explained that site sharing doesn't
raise any particular concerns regarding competition. As mentioned above,
site sharing is seen as the lowest degree of sharing out there, where opera-
tors share the same physical compound but mount separate masts and other
technical equipment. What the Commission refused to give its view on was
the concerns of sharing the radio access network (RAN), since it is of much
higher scale than ordinary site sharing, and it is clearly a trend that raises
competition concerns in many countries [11].

The Body of European Regulators of Electronic Communications (BEREC),
committed to independently regulate the electronic communications market
for Europe, stated in their report in June 2011 that site sharing arrangements
are present in all EU-27 member states, and the practice of site sharing is
today considered very common.

In order to catch more speci�c behaviors we need to investigate a couple
of markets. In order to catch several behaviors I have decided to talk about
the following markets: Sweden, Finland, Norway, Denmark, France, Ger-
many, United Kingdom, Switzerland, Austria and �nally Belgium. I have
decided to bring up Norway and Switzerland, which aren't part of the EU,
to see if we can identify other behaviors than the ones present in the EU-27
countries.

4.3 The Nordic Countries

The Nordic countries shows clear signs of huge di�erences in terms of what
operators share and what the regulators think about it. The behaviors of
sharing that we can identify is RAN sharing and spectrum sharing in Sweden,
roaming agreements in Norway, passive sharing in Finland and an ongoing
initiative in Denmark that will further increase the complexity of RAN shar-
ing for some operators [11]. In order to get a better picture, let's go into
detail and see how the agreements and the view on sharing di�ers between
the countries.

Sweden

Telecommunications in Sweden is very developed and subject to innovation
and a fair load of competition. The telecom market started to liberalize in
the 1980s, but formally it was liberalized in 1993. Network sharing has been
present in Sweden since 2001 [1]. In Sweden today, three network sharing
companies exist between the four operators TeliaSonera, Tele2, Telenor and
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H3G and the number has been unchanged since 2003 [20]. Compared with
other European countries, Sweden was among the �rst to adopt the concept
of infrastructure sharing.

To summarize the sharing agreements formed in Sweden and to better
understand their behavior of adapting network sharing, we need to go into
detail and give a brief introduction of the sharing agreements, talk about the
concerned operators, give a timeframe, discuss the concerned elements that
are shared, look at �nancial agreements and �nally give the geographical
scope and rational behind the agreements. This is based on the intervention
process of PTS and the NRA with regards to the network sharing arrange-
ments [23] [24].

SUNAB is owned by Svenska UMTS-net Holding AB, and it is jointly
owned by operators Tele2 and TeliaSonera which have 50 percent each. 3GIS,
concerning Telenor and Hi3G, each has 50 percent share and the same goes
for Net4Mobility that involves operators Tele2 and Telenor. The reasons for
sharing, concerned technologies and the geographical scopes of the contracts
are however di�erent. Both collaborations, SUNAB and 3GIS, is about 3G
whereas Net4Mobility concerns 2G and 4G. SUNAB and Net4Mobility have
also nation-wide coverage while 3GIS is limited to cover the areas outside the
biggest cities in Sweden (Stockholm, Gothenburg, Malmo and Karlskrona).
All collaborations are joint ventures.

The trigger of the SUNAB agreement were that TeliaSonera didn't re-
ceive a 3G license during the spectrum auction held by the Swedish regulator
PTS. TeliaSonera, the biggest operator in Sweden to date, was in a position
to either not compete in 3G technology or to share a network with a partner
that has a license. The problem for Telia was that the infrastructures were
already built, and the license was the only piece missing. For Tele2 this was
a golden opportunity since they wanted to share the cost of deploying a 3G
network on national scale. At the same time it allowed both operators to
reduce their Capex and Opex. SUNAB was formed after the auction in 2000,
and was signed in 2001.

The aim for Telenor and HI3G was to establish a 3G network and provide
services to most of Sweden except the major cities. The agreement meant
that a joint venture was formed with the objective to build and run the
network. The motivation was the chance for the operators to independently
di�erentiate themselves in the biggest cities. The agreement was formed in
2001.

The goal for N4M was to run, build and operate a cost e�cient GSM
and LTE network. The joint venture was formed in 2009 and is therefore the
newest network sharing arrangement in Sweden. A possible trigger for the
arrangement could have been that TeliaSonera wasn't interested to further
undergo a 4G agreement. At the same time Telenor had been struggling to
�nd an arrangement that strives to save costs.

For SUNAB and 3GIS, the 3G licenses for the operators involved (except
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Telia alone) are valid until 2025. For N4M, the acquired spectrum in the 800
MHz band is valid until 2025, and the 1800 MHz band is valid til 2037.

The extent of sharing in Sweden today is of the following kind; the cus-
tomers of SUNAB, 3GIS and N4M share passive infrastructure, sites and
masts, but also active equipment such as the RAN (Random Access Net-
work) with backhaul. SUNAB is the one responsible for the spectrum, which
consists of Tele2's share of spectrum. HI3G also shares carriers in terms of
frequency pooling. N4M is however sharing more. I would categorize them
as RAN + spectrum since a pooling of spectrum has been present recently.
N4M's customers have been transferring spectrum to N4M. N4M shares spec-
trum in the 800, 900, 1800 and 2600 MHz band. The transfer of the bands
900 and 2600 have been accepted by PTS but appealed by the other opera-
tors. The case is still pending.

Even though N4M and SUNAB have a nation-wide arrangement, the
deployment and operational aspects of it are di�erent. In the case of N4M,
both have a roaming agreement signed that allows them to reach each other's
2G and 4G infrastructures. The JV divides Sweden into four regions, and
each operator is responsible for two of these regions. Both operators run
the network for N4M. What we see here is a more complex contract with
more responsibility put on both operators since they operate and perform
their tasks independently. HI3G on the other hand, have a roaming agree-
ment signed for their 3G tra�c but it is limited to rural areas. The JV is
not divided like the case for N4M. There is some pooling of spectrum but
the JV does not have any license. The JV is strictly speaking a wholesale
business that does not reveal or share the tra�c �ows for both operators
to one another. An interesting part of the agreement is that if one of the
customers wants to deploy additional sites or to deploy more capacity, the
other customer needn't be noti�ed. This gives more freedom to the contract
and the customers aren't as bound as in the other contracts. SUNAB has a
structure very comparable to N4M, where both customers are responsible to
the two regions they have been given. The JV owns license in the 2.1 GHz
band.

All network sharing arrangements in Sweden goes into the category "ac-
tive sharing", but the degree of active sharing is low since no owners share
their core network. All the agreements have been formed commercially be-
tween operators and they have also been accepted by PTS. Sweden shows
signs of e�ective collaborations in a country where the competition is very
high. The hostility between the operators under question and the degree of
symmetry allows operators to cooperate on a high level. At the same time
we see a high degree of trust between collaborative partners in Sweden, in
particular for the owners of N4M that are also sharing the spectrum that is
pooled to N4M. What this means is that the complexity of the RAN sharing
agreements takes another dimension, and the competition between the two
partners becomes lower since they are now sharing most of the spectrum.
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What we clearly see in Sweden and in particular for N4M is a high degree
of complementarity, where the owners of the joint ventures truly see each
other as attractive partners. To go from RAN sharing to the pooling of
spectrum into a joint venture that owns the assets, is considered to be very
brave but at the same time very risky if the partnership doesn't prove to be
as expected.

The Swedish Post and Telecom Authority's view towards network sharing
has been positive, since it has contributed to a better nation wide coverage
compared with how the situation could have looked like if sharing wouldn't
have been possible. PTS has been very supportive towards passive sharing
and also allowed the parties to involve in RAN sharing and even spectrum
sharing in the case of N4M [23]. PTS has however not dealt with cases
directly related to network sharing, since they mean that it concerns the
Competition Authority in the �rst hand. There is however one ongoing in-
vestigation due to the spectrum rights of N4M, concerning actors Telenor
and Tele2. The agreement formed between the operators included spectrum
sharing in the bands 900 MHz and 2600 MHz. In 2011 the operators were
able to extend their cooperation even more by acquiring spectrum in the
800 MHz band as well. They also transferred their licenses in the 1800 MHz
band to the joint venture. In 2012 they transferred spectrum in the 900 MHz
and 2600 MHz to N4M. The transfers were approved by PTS, but the case
of the last transfer has been appealed in court by competing actors Telia
and 3 [25]. Even though a lot of usable spectrum has been transferred to
N4M, and have placed the operators in a very competitive position, it has
still been accepted by PTS. This means that currently in Sweden, network
sharing is accepted up to the level of sharing spectrum.

Norway

In Norway there has been more national roaming agreements rather than
network sharing agreements. Passive infrastructure sharing, including site
and mast sharing, seems to be present for all mobile operators in the country
today and the agreement type is to lease from one another rather than to
create joint ventures [11]. The explanation for this is due to the presence of
roaming arrangements in the country which has restricted the use of RAN
sharing. The number of MNOs in the country is three; Telenor, Netcom and
Tele2, and the number has not changed since year 2000 [20]. What Tele2
Norway, third biggest operator, did in 2007 was to sign a four year MVNO
agreement with Netcom to be able to access their mobile network. The
agreement itself enabled Tele2 to build its own infrastructure for the future.
[26]. For Tele2, it was a golden opportunity to continue competing in the
mobile telephony sector in terms of price leadership. At the same time, the
contract gave Tele2 an increased choice to better strengthen themselves on
the market. The agreement has come to an end today.
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Network Norway is Tele2's 50/50 joint venture with previous operator
Mobile Norway. But as of 2009, Tele2 became the owner of the full joint
venture when they bought Mobile Norway [27]. What Network Norway did
was to enter an agreement with incumbent operator Telenor in 2008 to use
their mobile network. The agreement is valid today. The agreement means
that Network Norway leases capacity in the areas where they don't have
their own network. The agreement involves roaming of 2G, 3G and HSPA
technology [28]. This was an additional way for Tele2 to strengthen their
position in the market. The scale of the agreement was also bene�cial for
incumbent operator Telenor, Ragnar Karhus, head of Telenor in Norway
explained. The latest news in Norway indicate that Tele2 lost an auction for
more mobile spectrum, the kind of spectrum it needed in order to further
expand their network. CEO Granryd, explained that Tele2 would continue
to use existing spectrum and to take advantage of the roaming agreements
to be able to use the spectrum of competitors [29].

However, according to Cullen, there is an SMP obligation put on Telenor
to provide co-location for the sites that Telenor owns [11]. Due to this,
the presence of passive sharing exists in Norway, but nowhere is it stated
how much of the sites and masts that are shared or to what extent passive
sharing have been adopted into the Norwegian market. What is also evident
with a co-location obligation, is that the remaining operators can choose the
locations where they would like to share sites. At the same time the network
planning becomes easier because they may place most of their towers next
to Telenor's.

The conclusions I can draw, is that the operators in Norway are going
another way. Even though Tele2 has started to get a developed network,
they still rely on the concept of roaming and to have no power or control
over a big number of assets. At the same time, we see that Telenor, being
the incumbent, are in a position where they truly bene�t from this since
they know that Tele2 is dependent on them. Means have been taken by
the regulator to push Telenor, by obliging them to share their site locations,
in order to further enhance the situation for operators in Norway and to
make passive sharing attractive. RAN sharing or any other type of active
sharing is not used, and it hasn't been mandated by the regulator according
to Cullen [11]. In terms of the co-opetition framework, competition is seen to
be very strong. The roaming agreements that have been formed explains that
cooperation has been low and the operator gaining access are the one with
no internal control. The roaming arrangements usually have an expiration
date and eventually there will come a time when Tele2 needs to become
independent, and possibly even go beyond passive sharing in Norway to
be able to stay on the market. At the same time, roaming arrangements
usually means a lower degree of trust between operators compared with if
the operators would have formed network sharing agreements, which also is
a factor that lowers the degree of cooperation in the country today.
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Finland

The market in Finland is among one of the most developed in Europe. A clear
initiative has been taken by both operators and the regulator, to test and
implement technologies and to provide more and more additional spectrum
for the use of telecommunications [30]. The number of active MNOs in
Finland are three; Sonera, Elisa and DNA, and the number has not changed
since 2004 [20]. Finland, being the �rst country in the world to do so,
awarded 3G licenses in 1999, but the operators were very slow to provide
services. The operators claimed that they had no money over to build out
their infrastructures because they had put all of their money on concessions.
Due to that, the regulator allowed the �nish operators to share 3G networks
in 2004, but the cooperation is still fairly limited by the operators up until
today [31]. The move taken by the regulator was to initiate cost savings and
to speed up the launch of the services that were subject for long delays. The
extent of sharing today purely passive, consisting of site and mast sharing.
The agreement aspects for all MNOs was to build part of their networks
together. According to Cullen, [11] each operator with a 3G license had
to cover 35 percent of the population, which is denoted as own coverage
area (OCA). An extension to the licenses explains to what extent sharing is
allowed within the OCA. Outside the region of OCA, network sharing is not
restricted and operators lease sites and towers from each other [32].

An interesting aspect for the 800 MHz 4G licenses is given in the country.
It states that spectrum sharing is allowed, but only in the 800 MHz band
and nothing else. However, the license's own 800 MHz network must cover a
minimum of 35 percent of the coverage obligations before the actor is allowed
to share the network. Nothing more than that is currently accepted and/or
allowed by the �nish regulator [11].

What we understand from the sharing behaviors of Finland is that even
though 3G licenses were awarded very early, earlier than any other country in
the world, the push for sharing was not allowed or initiated by regulators until
2004, and the degree of it has been very low, much lower than neighboring
country Sweden, even though Finland has a fairly developed telecom market.
The co-opetition in between concerned operators, is more shifted towards
competition rather than cooperation since the collaboration is mostly focused
on sharing sites and masts outside the OCA, which is around 45 percent.

Denmark

The situation for operators TeliaSonera and Telenor on the Danish market
is that they have not generated any revenues through the years, see Fig 11
[1].

Having both a low market share in combination with a low EBITDA mar-
gin have made it very di�cult for both operators to invest more CAPEX.
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Figure 11: Denmark mobile market: EBITDA and market shares [1]

This has triggered both operators to initiate a commercial agreement. They
formed the network sharing company TT-Network JV and it was then con-
�rmed by the Danish Competition Council in 2012. The nature of the agree-
ment has changed since it was formed, and today it is described as a very
unique deal in the world since they will be sharing all their 2G, 3G and 4G
networks. The extent of it is active, purely RAN sharing with joint ownership
of 800 MHz spectrum license. Currently, they are in the phase where they are
sharing all the 3G networks with 4G under way. What makes the agreement
even more extraordinary is that the deal is considered to be nation-wide [33].
The agreement clearly indicates that co-opetition is shifted towards more col-
laboration and less competition between the operators involved. The trigger
of the agreement is due to the intense competition within the country, which
means that the degree of trust in between both operators have been high
and this has made them to behave in this way. What is essential to highlight
is that no core sharing is present nor any share of spectrum more than the
one in the 800 MHz band. There are however some commitments that both
MNOs have to follow according to what was decided by the Competition
Council in 2012 [34]. In order for TT-Network to be operational, the JV
have to be able to provide mobile broadband and other mobile services on
non-discriminatory market conditions to wholesale customers interested of
this. The owners of the JV must also pay the JV for its supply of radio ac-
cess capacity according to a speci�c tari� structure based on cost. It is also
mentioned that the owners are obliged to buy frequency together through
the JV. They must also lease or sell the antennas that prove to be a waste to
any other interested operator in the market. The agreement will allow Telia
and Telenor to get the best network over time, or at least before incumbent
operator TDC plays it move.

Other than this, passive arrangements are the only extent of sharing that
exist for all MNOs, but the agreements are mostly limited to rural areas. The
minimum coverage obligation on 3G is to cover 80 percent of the population
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through their own networks, and this is by far higher than Sweden that has
a 30 percent requirement and Finland with its 35 percent [11]. Clearly, there
is a higher support for sharing in Sweden with regard to all operators. But
the level of sharing will soon become very high for operators TeliaSonera and
Tele2 when the merging of sites and masts are under way. In Denmark, an
environmental law also exists that aim to lower the number of masts and the
impact on the surrounding areas nearby [35].

Summary of Sharing Strategies in the Nordic countries

We have seen a lot of noticeable strategies in the Nordic countries, and each
country seem to have di�erent behaviors in terms of the extent of sharing, the
agreement aspects and the regulation governing sharing. We have seen that
Finland is a country that focuses on leasing sites and towers from competitors
rather than to form a joint venture with complex and detailed arrangements
like the ones seen in Sweden and the one between Telenor and TeliaSonera
in Denmark. The situation in Norway is fairly similar to Finland in terms of
the passive arrangements that exist, with the exception of stricter regulatory
intervention taken by the regulator in Norway that requests co-location of
the incumbent's sites. However, the situation is still di�erent in Norway
compared with Finland since Tele2 in Norway still relies a lot on roaming
rather than on passive sharing, which means that all MNOs in the country
do not have full control over their infrastructures. At the same time, we see
that Sweden has very unique network sharing deal: The pooling of spectrum
have credited Tele2 and Telenor in N4M with lots of spectrum, and also
di�erentiated themselves from the traditional RAN sharing due to this. We
have also seen RAN sharing collaborations with di�erent partners in Sweden,
something that isn't happening anywhere else in the Nordic countries.

4.4 Sharing in Europe- A Selection of Countries

Now we have seen the behaviors of sharing in the North. Let us further
expand the reach by studying to what extent network sharing has been ap-
plicable in other European countries, and see if we can identify behaviors
that are somewhat similar to the ones in the Nordic countries and/or a
unique kind of behavior on the market. I have decided to group some of the
European countries that shares similar extents of sharing.

Belgium and Austria

Austria and Belgium are two countries in the EU that shares something
unique. Besides traditional passive sharing, i.e site and mast sharing, anten-
nas and repeaters in tunnels and metro's are shared as well. RAN sharing is
also considered to be common for all MNOs in the two countries with leas-
ing agreements rather than the creation of joint ventures [11]. As seen, both
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countries have similar sharing behaviors and none of the countries accepts
core sharing. In Austria, 3G and 4G coverage obligations are put by the
Telekom-Control-Commission (TKK) [36], and some of the main points they
infer are that the cooperation arrangements shouldn't bring negative e�ects
on the competition, nor must the cooperation between two or more oper-
ators obstruct third parties in competition. TKK also states that passive
sharing arrangements are assessed di�erently from the active sharing ones,
and the regions where the operators cooperate are investigated di�erently.
More sharing in rural areas is considered to be attractive by the TKK, but
they do not see the need for cooperation in urban areas. In terms of passive
agreements, TKK believes that the two operators shouldn't share more than
50 percent (the factor is not taken as a rigid limit). TKK do not commonly
support active sharing combined with spectrum sharing, and they mean that
it could only be approved in exceptional cases in areas where a certain cov-
erage is required. One example of such areas are tunnels. Compared with
Austria, the Belgium regulator BIPT imposes site and mast obligation under
non-discriminatory conditions, and this is directly related to the Act of Elec-
tronic Communications [11]. Nor does BIPT, like TKK, object on passive
sharing or RAN sharing as long as the independence of the operators is fully
guaranteed.

In terms of co-opetition, the operators in these countries shares some-
thing that usual RAN sharing agreements doesn't taken into consideration,
namely speaking antennas and repeaters in tunnels and metros.

Italy and Switzerland (Low extent of sharing)

In Italy the behaviors of sharing is very similar to the countries Finland and
Norway that both prove to have a very low degree of sharing. Three network
sharing agreements exist between thee existing four MNOs in Italy. Like
most of the sharing agreements in Europe, they are commercially driven.
Two of three agreements are only applied to regional areas in Italy, and
one of the agreements doesn't even ful�ll the criteria for full passive shar-
ing. The agreement between Vodafone and Wind, and TI and H3G are
both passive, and include both site and mast sharing [11]. According to the
BEREC/RSPG report, almost 15000 sites out of 70000 sites (20 percent)
are shared in Italy [37]. The factor itself is very low and no form of active
sharing (RAN or core) is allowed. Vodafone and Telecom Italia (IT) is the
only cooperation in Italy which is limited to only site sharing and not the
sharing of masts. However, there exists a roaming agreement beside the pas-
sive sharing agreement for TI and H3G which may explain why the sharing
of networks is so limited [1].

Switzerland, is not part of the EU and due to this they do not adopt
European laws. The behavior of sharing that can be observed in the country
is the following; The sharing is purely passive for all MNOs, it exists on a na-
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tional level where operators lease sites from one another, and no higher form
than RAN sharing is allowed. There are general obligations that comes with
the mobile licenses to share sites whenever it is possible [11]. The obligations
put on the operators are mostly of environmental kind. The regulator is able
to step in and oblige the operators to group together in order to protect the
environment, as mentioned in the Act [38]. There is an allowance on RAN
sharing once the MNOs have reached 50 percent population coverage, but it
is however not used in practice by the operators [11]. What is also considered
to be unique in Switzerland is the use of a common platform called Forum
Mobile, where discussions between operators occur in terms of which sites
and towers to be shared by what operator [11]. This is e�ective because it
requires all operators to cooperate together, rather than cooperating two by
two, which is typically the case of JV agreements in many of the countries
we have seen.

France and UK (High form of sharing)

The telecom market in France is incredibly �erce, having a total of four com-
petitors on the market, and due to this the behavior of sharing is changing
and the change is clearly going towards sharing more and more with only
one operator. In 2009, the regulator ARCEP created a framework agreement
on the sharing of 3G networks. In 2010, it was signed by Bouygues Tele-
com, Orange and SFR and because of this they are today sharing passive
infrastructures and RAN, but only in rural areas. The French Competition
Authority has limited RAN sharing in very populated areas, and they mean
that RAN sharing is risky since it requires an exchange of a lot of harmful
information [11]. The behavior to focus on here is based on the announce-
ment made by operators SFR, rank of 2, and Bouygues Telecom, rank of
3, in February 2014 [39]. They have gone a similar way like in Denmark,
between Telia and Telenor, and they will be sharing some of their 2G, 3G
and 4G equipment within the newly formed JV in sparsely populated areas.
According to Cullen, it would represent 57 percent of the population. The
agreement itself was welcomed by the regulator ARCEP, and today they are
encouraging MNOs to involve in more network sharing deals. The motiva-
tion for the creation of the JV, builds on the operator's need to compete
in terms of coverage and capacity. The deal will also speed up the rollout
of 4G for SFR. Currently, ARCEP will be working with the Competition
Authority to see whether or not this deal distorts competition in a negative
way, and check whether various conditions have been met or not. [39].

In UK, there is a clear trend towards large-scale sharing. Since 2010,
there has been an increase in the number of operators and today, �ve MNOs
exist [20]. Several sharing agreements exists and RAN sharing is considered
to be one of the lowest extents of sharing in the UK. The behaviors of shar-
ing and the regulatory view on these deals are completely di�erent from any
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other market in the EU.
A 50:50 JV was established between the smallest operator H3G UK and

T-Mobile UK on masts and a RAN sharing on 3G networks, in December
2007. In 2010, a new 50:50 JV called Everything Everywhere (EE) was
formed between operators T-Mobile and Orange, and it became a RAN,
core and joint spectrum sharing agreement on a national level, comprising
of a full merger of both operator's 2G and 3G networks (23000 sites) [11].
Today, it is the biggest network in the UK. The JV formed between H3G and
T-Mobile continued even after the formation of EE. In 2013, the regulator
Ofcom also granted the market leader EE to use their spectrum in the 1.8
GHz band for LTE services. One regulatory aspect of this was that EE had
to sell a piece of the band, 2x15 MHz, to the smallest operator (3 UK) in
the country [40] [41]. In their decision, Ofcom stated that there would be no
concern in allowing EE to launch 4G earlier than anyone [41]. What hap-
pened was that in February 2014, the JV seen between H3G and T-Mobile
became extended, and today EE and H3G will be sharing the 4G networks
but with a clear separation, since only masts and backhaul will be shared
and not the actual 4G RAN.

What is observed here is a more collaborative behavior by the JV EE,
since they now have network sharing agreements on all technologies but with
di�erent partners. The deal between T-Mobile and H3G does allow T-Mobile
to gain more access to towers and 3G equipment compared with only having
the deal with EE alone, but at the same time they are providing a lot to the
smallest operator 3. With this agreement, more than 5000 sites have been
decommissioned.

The last network sharing agreement is between the remaining operators,
Vodafone and 02 (2nd and 3rd biggest respectively). They have created a
JV (called Towerco) for both 2G and 3G based on both passive and active
arrangements. The passive arrangements consist of the Towerco that runs
a national grid of 18500 masts, with all the member's sites, businesses and
passive assets transferred to the JV. The active arrangements is on the di-
vision of UK into regions. Each member takes full responsibility for the
management, maintenance and design of the RAN equipment in half of the
country [42]. The agreement was accepted by the regulatory authorities in
September 2012.

As seen, the commercial arrangements in UK are of a very high extent,
and especially the EE venture that shares beyond RAN. The general ap-
proach taken by the regulator Ofcom in the UK is to not prohibit any kind
of sharing arrangement. This is seen as Ofcom's prio and all arrangements
are evaluated after the commercial agreements have been formed. Ofcom
also states that the trend towards sharing more, reduces the costs and at
the same time increases the coverage. At the same time, the government ex-
plained that it is supportive of MNOs ideas regarding network sharing, and
that the ideas can be shared with them in order to achieve "near universal"
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coverage [11].

Germany and Ireland (Mergers under way)

Before going in on the interesting ongoing mergers between some of the op-
erators in both countries, some brief information will be given on the current
amount of sharing and the agreement aspects of them.

Given the size of Germany, it makes it the largest mobile market in the
European Union. This weighs very heavily on the market leaders Deutsche
Telecom and Vodafone, and even more so on the smaller operators Telefonica
and E-plus that are loosing ground. Competition is becoming �ercer than
ever, whereas new proposals to solve this are under way. The presence of
passive sharing is the only scale of sharing that exists within the country.
All MNOs lease sites from each other and passive sharing exist on a national
level. According to BEREC, 15 percent of the sites are shared by 2 MNOs,
10 percent by 3 MNOs and 1 percent by 4 MNOs [37]. In terms of the extent
of sharing that is allowed within the country, the regulator BNetzA explains
that they are now more willing to accept more cooperation, such as RAN and
eventually core sharing, by analyzing the commercial agreements that come
up on a case-by-case basis. They also believe that the use of joint spectrum
could be accepted in rural areas, that for the moment aren't covered with
broadband, but only for a limited time [11].

Ireland, that has been su�ering from the �nancial crisis up to 2012, are
on its way to strengthen the its mobile market. Just like in Germany, the
agreements of sharing are mostly limited to passive sharing. The agreement
between Hutchison 3G and Vodafone, 4th and 1nd biggest respectively, is
the only agreement created as a JV. Both operators formed a national 50/50
JV in 2012 with the intention of sharing up to 2000 sites, but separating
the radio equipment [43]. The three remaining agreements between 02 and
Eircom, Vodafone and 02 and Meteor and Vodafone are all of the leasing
type, just like in Germany. The two �rst are national agreements, the sec-
ond of them being to build new sites and to merge together existing 2G and
3G sites, and the third and last agreement is limited to regional areas, and
in this case it is only in the west areas of Ireland. There are no regulatory
concerns on these agreements, since they are all commercial agreements and
the extent of sharing not too high [11].

These two countries was brought up due to the latest news on the Euro-
pean market. The extent of higher grade of sharing has not been commonly
adapted in both markets and due to this a couple of mergers are under way.
The deals will reduce the number of operators in Germany and Ireland from
four to three [20]. Even though the case is not directly related to network
sharing, it is still essential to study since the merging of operators could be
seen as an alternative way of doing a very high extent of sharing, something
that the German regulator is willing to consider nowadays.
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In Germany, Telefonica, being the owners of O2 (smallest operator), has
given an o�er to take over E-plus (3rd biggest). The Spanish owner of Tele-
fonica is interested to become the leading operator in Germany [44]. In
Ireland, the situation is very similar and it concerns the issue of operator
Three (smallest operator) taking over the rival 02 (2nd biggest) [45]. These
mergers have not been widely accepted in the countries or by the European
Commission, and they mean that the deals remove a competitive force whilst
putting a signi�cant competitive pressure on the other competitors on the
market. At the same time the Commission stated that the deal could po-
tentially remove 02's incentive to continue the network sharing arrangement
with Eircom, and this could directly a�ect Eircom's position since they have
no other network sharing agreement at present [45].

The ongoing mergers will prove to be severe cases for the regulatory au-
thorities to investigate, and they may also be subject to the most important
regulatory decisions in the telecom market of Europe. Whether the mergers
will be accepted or allowed by the European Commission and other local
authorities remains to be seen. The cases are currently under investigation
by the European Commission.

4.5 Summary of Sharing Strategies in Europe

The behaviors of sharing in Europe is leading to a consolidation between
existing operators. The liberalization of most markets in EU has led to e�-
cient competition and at the same time allowed new operators to enter the
market, like H3G in Sweden. But due to tough competition the last couple of
years, a decrease in the number of operators have also been witnessed. The
lowest extent of sharing that has been present in the EU is site and mast
sharing and they are common in most of the EU-27 countries. However,
in Italy we have even seen an agreement that only focuses on site sharing
and not mast sharing, which means that the competition in between those
operators is higher than other sharing agreements made by other operators
in Europe. We also observe that since the start of the very �rst 3G sharing
network in Sweden in 2001, the number of sharing agreements and contracts
formed between operators in Europe have increased rapidly. Even though
passive sharing has been considered commonplace, we still see examples of
countries not adapting a higher extent than passive. The markets in Europe
are seen to be fairly mature, but the choice of not adopting a higher extent
of sharing have mostly been a decision made by the operators, often due to
the existence of other forms of sharing, like roaming in Norway and some
parts of Italy. Switzerland on the other hand has not adopted RAN sharing
even though it is allowed by the regulator.

What needs to be understood is that most regulators in Europe are sup-
portive of sharing, and more regulators are allowing RAN sharing in the
markets, like Sweden, Austria, Belgium and UK and now also Denmark and
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France. The means to do RAN sharing in these countries has been triggered
by the fact of extending the coverage and to promote capacity not only in
major cities but also rural areas. At the same time, we have seen a di�er-
ent kind of sharing strategy in Austria and Belgium, where they share not
only RAN but also antennas and repeaters in tunnels and in metros. Due
to this, the level of cooperative behavior in these countries is higher than
traditional RAN agreements in Europe because they cooperate for ground
in highly competitive areas which are directly subject to poor coverage, and
together they make use of all resources to enhance the situation, instead
of each operator deploying their own network with multiparallell networks
running through the underground.

It is also observed that infrastructure sharing and other forms of shar-
ing are more commercially driven than opposed by the regulators. In cases
where only passive sharing exists, regulators are encouraging the operators
to go beyond the classical passive and to share more active equipment, like
in Switzerland. The only obligations put on operators by regulators are re-
lated to sharing of masts and other passive equipment as mentioned in the
BEREC report [37]. The obligations are usually based on environmental
considerations or local planning decisions, like in Denmark and Switzerland.
No obligation put on active equipment including RAN have been seen in
Europe. In cases where higher forms of sharing have been proposed, the
behavior of the regulators have been to analyze the deals on a case-by-case
basis, and this has typically been the case in most European countries (Swe-
den, Denmark, Germany and more).

What most operators in Europe are seen to be doing is to collaborate
with di�erent operators in di�erent technologies (2G, 3G and in some cases
4G), like Tele2 in Sweden. Most of these collaborations are often created
with the establishment of joint ventures (Sweden, UK, Ireland and recently
Denmark and France), where both operators run and operate the towers.
Joint ventures have usually been formed when the complexity of the agree-
ments stretches beyond passive sharing. In the cases where joint ventures
haven't been created, operators have been seen to lease space in each others
towers (Austria, Belgium, Norway, Finland, Italy etc). Recently, we have
also seen unique cases where the collaborations that have started has been
to collaborate with only partner in all technologies, like in Denmark and
France. This has been triggered by the fact that the level of sharing before
hasn't been high, strictly passive, and the competition incredibly �erce, and
that the concerned operators have been in a situation where sharing too
much is better than leaving the mobile market. In terms of co-opetition, we
clearly witness a higher degree of complementarity and trust between the
involved operators compared with if the collaborations would have been be-
tween several actors. The co-opetitive behavior of a RAN agreement of this
kind is therefore more shifted towards cooperation than competition, rather
than having several agreements that are somewhere in the middle of coop-
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eration and competition, i.e if the operator would have had an agreement
for 2G, 3G and 4G separately with di�erent partners. If the agreement in
Denmark is compared with the one in France, it can be said that the deal
between Telia and Telenor in Denmark is more collaborative since they will
be sharing all technologies in the whole country, whereas Bouygues Telecom
and SFR in France are only collaborating in sparsely populated areas.

The percentage level of the sites and masts that are shared is something
that di�ers between the countries in Europe. This has mostly to do with the
coverage obligations for 3G and 4G put by the regulators. Sweden proves to
have the highest percentage level with its 80 percent of infrastructure shar-
ing, whereas in Denmark, before the creation of the joint venture between
Telia and Telenor, the percentage level was limited to 20 percent sharing and
the same level has been seen in Italy as well.

What most countries in Europe aren't willing to do is to share spectrum.
The bene�t of sharing spectrum means raising capacity and being able to
serve more people with higher speed. However, the sharing of spectrum is
increases the complexity of RAN sharing, since it adds an additional dimen-
sion to it. At the same time the level of control becomes signi�cantly lower
and the operators involved are put in a situation with poor di�erentiation
in terms of coverage and capacity. I have identi�ed a couple of spectrum
sharing trends in Europe. In Sweden, we have seen that the joint venture
N4M currently are sharing spectrum in the 800, 900, 1800 and 2600 MHz
band. The sharing of spectrum in the 800 MHz band have been accepted
both in Denmark, for the venture between Telenor and TeliaSonera, and for
all operators in Finland when the coverage obligations have been met. In
UK, Everything Everywhere have joint spectrum in the 800, 1800, 2100 and
2600 MHz bands [51]. Clearly, the sharing of spectrum in Sweden and UK
is higher. Other than that, spectrum sharing is still limited in Europe with
parts of bands being shared when the obligations have been met.

The sharing of core networks means that the in-going tra�c for both op-
erators will go through the same core network. This behavior is not common
in Europe due to the concerns of becoming a more joint entity. In terms of
the co-opetition framework, it means that the degree of trust is considerably
high and the competition part between concerned operators very small, be-
cause di�erentiation is severely lowered. That is why regulators mostly are
against it. However, in UK Everything Everywhere is doing it. The behav-
ior of the regulator in UK is to be supportive of any kind of sharing, which
di�ers from other regulators in the European market.

We are also witnessing mergers between existing operators, like in Ger-
many and Ireland. In Germany's case, the take-over could mean that the
Spanish actor Telefonica gets the hold of the German telecom market. The
co-opetition framework can not be applicable to those planned takeovers
since the involved operators won't be competing with each other anymore,
since they are becoming one entity. At the same time, di�erent forms of

35



co-opetition supports both competition and cooperation, whereas a takeover
reduces the number of operators. Certainly, these agreements are seen to be
new on the market and whether or not they will become a reality remains
to be seen.

In conclusion, the question of spectrum sharing and core sharing remains
to be open issues in Europe and so far not many operators have taken this
next step. It can also be said that a higher extent of sharing is more market
speci�c and directly related to the way regulators work. More about speci�c
market regulation in a later chapter.

5 Network Sharing Strategies in the Middle East

The �rst agreements on network sharing were seen in Europe and the US.
In the Middle East, and especially in the whole MENA region, the proposals
for sharing and the initiatives taken by the regulators have been very limited
[46]. In order to catch more speci�c behaviors on the agreements of sharing
in di�erent countries in the Middle East, I have been able to interview an
operator in Qatar, Oman and Iran. Network sharing will be considered on
a national scale in the Middle East, but I will focus on the countries Qatar,
Oman, Iran, Syria and Lebanon. First, an overview of the Middle Eastern
market will be given.

5.1 Middle East Telecom Market: Overview and Market
Conditions

As seen in Fig 8, the active sim penetration rate is around 95 percent in the
Middle East which is also higher than the global average of 82 percent. In
terms of active sim penetration rate, it is less than Europe, North America
and Latin America, but higher than Asia. However, in terms of unique
subscriber penetration it is higher than both Latin America and Asia, which
explains that more and more of the population are getting a SIM.

According to GSMA Intelligence [17], mobile broadband is under way
in many countries in the Middle East today, but still there are a couple of
countries in the Middle East that doesn't ful�ll the global 3G penetration
rate yet. The annual growth of mobile broadband connections fell in the
continent, from 101 percent in 2011 to 61 percent in 2012, but in terms of
mobile broadband penetration it is now increasing to a part where they are
going beyond Western Europe. At the same time, seventeen LTE networks
in eight countries around the Middle East exists today. Mobile broadband
account for 63 percent of total mobile connections in Israel (Q2, 2013), which
is seen as the most advanced market in the continent. Other advanced
markets are the United Arab Emirates (UAE) that accounts for 55 percent
and Saudi Arabi with its 54 percent. In terms of performance, the average
for Southern Europe lies at only 45 percent, while Western Europe account
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for almost 50 percent and Northern Europe 60 percent. The mobile data is
clearly on the uprise in the Middle East.

Saudi Arabia is an example of a country that has accounted for big
and rapid growths in data consumption recently. Mobily (Etihad Etisalat)
showed in January 2013, that the volume of data tra�c had reached 750 TB
per day in the fourth quarter of 2012, whereas the tra�c was just 85 TB per
day in 2010. A signi�cant contribution to this is the ongoing development of
the 4G network in the country. Although the revenue for the operator was
around 48 percent year-on-year in FY2012-13, it was still nothing compared
with the leader STC (Saudi Telecom), that reported a 74 percent increase
in data revenue in Q1 of 2013. This had mostly to do with the launch of 4G
services as well [17].

Even though we see signs of high broadband penetration, there are still a
couple of countries that su�ers from low mobile broadband penetration even
though they have one of the highest overall penetrations in the whole world.
Qatar and Jordan are two examples of countries where the percentage of
mobile broadband connections of total connections lied only at 22 percent,
even though the overall mobile penetration rate lied at 179 percent and 148
percent respectively in the second quarter of 2013. This is however something
that is changing in Qatar. Operator Ooredoo has taken initiatives to increase
the data services with the creation of a 4G network that they launched in
Qatar in April 2013. Lebanon is another country that is on the uptake of
data, where operators Touch(Zain) and Alfa (OTMT) launched 4G in May.
This is fairly interesting because of its minimal 7 percent of connections on
mobile broadband before.

In Fig 12, a summary of total mobile penetration and mobile broadband
share for selected countries in the Middle East is given.

Figure 12: Mobile penetration rate (GSMA Intelligence)

We can see that richer countries in the Middle East, like UAE, Saudi
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Arabia and Kuwait have a better mobile broadband penetration compared
with poorer countries such as Lebanon and Iran, that haven't adopted mobile
broadband to a certain extent yet. Even here, the question of network sharing
arises as means to further hurry the development of mobile broadband, since
the penetration of smartphones has become very high in the Middle East
to date and will continue to increase according to Fig 10. In the following
subsection, the behaviors of sharing in the Arabic countries will be discussed.

5.2 Sharing in the Middle East- A Selection of Countries

Syria and Lebanon

Syria is a country with one of the least developed telecom markets in the
Middle East, and at the same time it is one of the most strictly regulated
markets in the region. The mobile penetration rates are very low and only
two operators are present in the country. Both operators, Syriatel and MTN
Syria, are Build-Own-Transfer (BOT) operators and because of this, they
are required to pay 50 percent of the revenues to the Syrian government.
They are privately run, but the stakeholders are not entirely private since
the major holder is seen to be Rami Makhlouf which is the cousin of the
current President in Syria. The degree of freedom the operators have are
still considered to be a major problem. The market shares for the operators
were approximately 55 percent for Syriatel and 45 percent for MTN in June
2010, which points towards a slight advantage for the local Syrian operator
group Syriatel [18].

According to the BOT agreement, the Syrian government has the abil-
ity to introduce a third GSM operator in the country after seven years of
signing the �rst agreements. That meant that a third operator would have
been introduced in 2008, but so far this has been subject for delay [18]. The
State-owned Syrian body (STE), which is both a Ministry and an acting
Regulator, owns all the telecommunications infrastructure and enjoys their
monopoly over both wireless services and wired ones in the whole country
[48]. This means that the present operators doesn't own any assets or facil-
ities and because of that, commercial agreements between the operators on
network sharing cannot take place. Cooperation have not �ourished in the
country and the competition is very limited. Weak competition is a fact due
to a low number of competitors on the telecom market and the lack of a hos-
tility, since both operators provides the same services. The operators have
not been able to develop trust to one another or any kind of tie strengths
that stimulates cooperation. The feeling is that the STE doesn't allow any
degree of network sharing and that they want to keep the operator's busi-
ness separated. However, a new telecommunications law was approved by
the parliament in June 2010 and were applicable six months later. The new
law has created a framework for a new regulatory body in the country instead
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of the previous STE �rm [18]. Whether or not the plans have been initiated
since 2010 is hard to tell due to the political con�icts in the country that
started some months later the same year. I believe that the rules of the game
haven't changed in Syria today and that political in�uence have increased
since the start of the con�ict, and due to that my conclusion is that passive
sharing doesn't exist and not even on a site sharing basis.

Lebanon is also classi�ed as being one of the poorer countries in the Mid-
dle East. Similar to Syria, two operators with governmental in�uence is seen
here as well. The governmental-owned operators that exists in Lebanon are
Touch and Alfa but they are managed through management contracts with
the government. Orascom Telecom manages Alfa whereas Zain Group man-
ages MTC Touch [19]. Similar to Syria, a big load of the revenues goes to the
government. This has led to a very slow market and poor subscriber levels.
The privacy of networks is a hot topic in the country, and Lebanon proves to
be a case where the government has all the power, not allowing the operators
that runs the networks for the government to do more than the government
requests. Al-Kawass explained that before 2004, the operators in Lebanon
were private but the transition phase on the market led to governmental
owned operators [Al-Kawass]. Market liberalization and privatization is a
problem in Lebanon too [49]. Similar to Syria, the mobile market has been
subject for transformation due to the regulatory reforms. The di�erence,
compared with Syria, is that Lebanon have formed an independent Regu-
latory Authority that are tasked with reforming telecommunications. The
TRA's objective is to promote competition. According to the publication
made by Delta Partners in 2009, the stance of the regulator is to establish
procedures to motivate the share of sites [46]. The TRA mentions in a state-
ment from 2008 that the country lacks signi�cant infrastructures, both on
the �xed network side and on wireless access. At the same time, the mobile
networks need to be developed. The reform done by the TRA intends to
privatize the two mobile networks and to issue licenses for di�erent services.
The TRA means that this process, based on liberalization of the market, will
allow infrastructure sharing agreements to take place and to enable joint de-
ployment and operation. They believe that infrastructure sharing can bring
3G services in all of Lebanon. The TRA is in favor of infrastructure sharing
since they want to facilitate broadband deployment nationwide. The TRA
does only promote infrastructure sharing on a passive level with non active
elements, such as masts, towers, etc. They also allow the sharing of infras-
tructures in areas which aren't sustainable to the operators, and where the
environmental aspects of masts and towers come into question. At the same
time, the TRA believes that sharing will help the operators to ful�ll their
coverage obligation that comes with a license. Up until today, I have seen no
network sharing agreement arranged in Lebanon. This has been supported
by Al-Kawass [Al-Kawass].

In Lebanon, we see initiative taken by the TRA that strives towards
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allowing co-opetitive behavior between the operators. Just like in Syria,
the operators are still subject of governmental control and no commercial
agreements on network sharing have been seen.

Qatar

The incentives for sharing in Qatar became evident when Vodafone (partly
owned by Vodafone) entered the market in July 2009, thus allowing for
competition in the country. The market leader Ooredoo, formely known as
Qtel, are doing site and mast sharing with Vodafone in the country, but the
level of sharing is only 20 percent. The level of sharing is however increasing
month by month according to Gregory Smith that is working for Ooredoo
Qatar Group. Nothing more than traditional passive sharing agreements
is present in the urban and rural areas of Qatar. The regulator has only
required the share of networks indoor (RAN sharing). Vodafone, being the
new market entrant, has been much more keener to share than Ooredoo in the
internal market. The drivers for sharing for Vodafone has in particular been
related to the hosting of the World Cup event that will take place in Qatar
in 2022. In preparation for this event, massive building campaigns have been
under way. The planning Ministry are putting very close requirements on
how to build, where to build and when to build. Due to this, Vodafone has
had a hard time getting building permits to be able to build and enhance
their networks with sites, towers etc. This has a�ected them much more
than Ooredoo that already has an existing network. Therefore, Vodafone is
keener to share. According to the planning Ministry, they support sharing
and they explain that the driver for them is that everything should look nice
in Qatar for the World cup. Less towers by the sharing of masts is important
for them. In Qatar, there is less telecom regulatory and more the planning
Ministry's objective that supports network sharing [Gregory Smith].

Oman

In Oman, two MNOs are present on the market. Omantel (51 percent owned
by the state) is the incumbent operator and Nawras (Owned by Ooredoo
Group) is the smaller one. Both o�ers 2G, 3G, 4G and �xed services.
Maxwell explains that there is some national roaming in place that was
mandated by the TRA when Nawras started their operations, and it still
continues today but in a reduced manner. The obligation allows Omantel
to provide RAN capacity to Nawras in areas where Nawras doesn't have
any services. A number of resellers (MVNOs) also exists, such as Friendi,
Majan Telecom, Mazoon Mobile etc, but they are all accessing the networks
of Omantel and Nawras through roaming agreements. In terms of network
sharing, co-location is contained within the regulatory framework in Oman
by the TRA, which indicate that they are in favor of doing passive arrange-
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ment. Due to this, agreements have been seen to take place that facilitates
co-location with both site and mast sharing. For Nawras, 35 percent of their
network is co-located on Omantel's mobile towers. Omantel, that has a big-
ger network than Nawras, has only 10-15 percent of their network co-located
on Nawras' network. The decisions to do passive sharing have been commer-
cially driven and not forced by the TRA. Maxwell mentions however that it
could have been forced if commercial agreements wouldn't have taken place
that makes use of the co-location obligation. Nawras is interested of doing a
higher extent of sharing and move to RAN sharing, but Omantel a bit less
given their network advantage [Maxwell].

In terms of co-opetition, both operators are seen to cooperate with each
other but the level of cooperation is limited to only sites and masts. Even
though the regulator hasn't intervened in the arrangements, Oman has been
seen to be very self-driven in this �eld and applied the co-location that the
TRA has provided. The sharing of active equipment have still not made its
way in the market and this due to limited competition.

Iran

The market in Iran has grown very strongly in 2008-09, due to the con-
cerned e�ects of competition. Competition is �erce in Iran with six opera-
tors present in the country. MCI is the incumbent operator and Irancell the
second biggest. RighTel and other local operators, are present in the market
as well. MCI and Irancell are owned by telecommunication companies but
the companies are seen to have a relation with the government so they are
not strictly speaking private. Irancell on the other hand, is entirely private
and the owners are both MTN Group and Iranian stakeholders. In terms
of technologies, operators are seen to be providing di�erent services. All of
the operators are providing 2G (GPRS, EDGE). Currently, only RighTel has
been granted with a 3G license [17]. At the moment, Irancell and MCI are
deploying 3G masts and networks. In August 2014, both operators will be
getting a 3G license which means that 3G won't be limited any more. The
preparation for 4G will, according to Shahpouri, be very limited because the
number of smartphone devices is too small. 4G is seen as prestige and could
be seen as a next step after deploying and running the 3G networks. In terms
of sharing, Irancell are sharing sites and masts with both MCI and RighTel.
The level of sharing is only around 200 sites, compared with Irancell that
owns 9000 sites and MCI that owns 24000 sites in total within the country.
In some cases, power sharing is present too. Active sharing, like RAN or any
other type, is not present [Shaa].

The regulator, CRA, is supportive of sharing and has given initiatives
to operators, but nothing has been obliged. At the same time, the munici-
pality push the operators to share networks in big cities for environmental
considerations. Site acquisition is today very hard, and the rent of hiring
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the land is getting up. Due to this, both Irancell and MCI would like to
do more passive sharing. Irancell is however more eager to do it because
their network is much smaller than MCI's network. Even though the CRA
is pushing the operators to share more, no initiatives have been seen by the
operators. Mohammed explains that the commercial agreements on further
increasing the level of sharing will most likely take time [Shaa].

Sharing in Algeria, Tunisia, Irak, Palestine, Jordan, Saudi
Arabia (Overview)

Ooredoo Group are present not only in Qatar and Oman, but also Algeria,
Tunisia, Irak and Palestine. In Algeria, the operators are not willing to share
infrastructures. Ooredoo has tried to talk with the regulator to mandate
sharing in the country, but it hasn't been noted by them. At the same time,
passive agreements haven't taken place in Irak and Palestine. Ooredoo's aim
is to focus on sharing in Irak since the operators there are becoming more
and more interested to share. However, no regulatory intervention has taken
place there. Passive sharing do exist in Tunisia, but the level of sharing is
small, around 20 percent.

In Jordan, site sharing became a reality for all the operators when the
radio planning was to take place. In Jordan three operators are present, Zain,
Orange Jordan and Umniah. Site sharing was triggered by the fact that Zain
payed millions of dollars on mapping the country before they actually started
with the radio planning. The two other operators didn't want to spend as
much as Zain on mapping the country, which meant that they just placed
their towers next to Zain's. At the same time, site sharing has been one of
the criterias for a new license award according to the regulator [46]. Due to
this, clusters of three towers have been seen basically everywhere in Jordan
before. Today, Smith believes that it is changing [Gregory Smith]. At the
same time provisions that mandates national roaming have been seen in
Jordan, Saudi Arabia and the UAE [68]. In Saudi Arabia, the third biggest
operator Saudi Zain has signed an agreement with second biggest operator
Mobily to use its 2G and 3G networks. Financial details about the roaming
agreement have thus not been publicly given [47].

5.3 Summary of Sharing Strategies in the Middle East

We have seen that there have been limited e�orts of regulatory inparatives to
share in the Middle East. At the same time there have been limited e�orts
by the regulators to mandate sharing in the countries. Oman is however
an example with their co-location obligation. Information has only been
extracted from a couple of countries in the Middle East, but no country in
the continent is doing anything beyond passive sharing according to Gregory
Smith [Smith]. Qatar, Oman, Iran and Jordan have been seen to share
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passive sites and towers, whereas Syria and Lebanon haven't been seen to
launch any sharing agreements. Commercial agreements cannot take place
if there is no trust and tie strength between the operators. The agreements
in Oman, Qatar and Iran have been seen to take place through commercial
agreements. The regulator in Oman has taken steps that indicate that they
are supportive, whereas in Qatar they are fairly quiet with no obligations
put on sharing. In Lebanon and Iran, the regulator has been supportive
of sharing as well, but no obligations have been put on the operators. In
general, passive sharing doesn't seem to be very common in the Middle
East. The percentage level of sharing is very low in the countries where
sharing is present. At the same time, most of the markets observed have
a limited number of operators so competition haven't always allowed for
sharing. Simultaneous competition and cooperation (co-opetition) is not
present everywhere, which I believe have to do with the presence of partly
state-owned operators in many of the countries. The cooperation aspect of
co-opetition has only been to share sites and masts in some locations when
passive agreements have been seen.

6 The Role of the Regulator and the Way of Work-

ing in Europe

In order to understand the role and the way regulators work in Europe and
in the Middle East, I have carried out a couple of interviews related to the
maturity, expertise, liberalization and independence of the regulators. Down
below, an answer to RQ3 will be given in the form of an analysis between
the di�erence in regulation in the two continents.

6.1 Regulatory Body Structure in Europe

Telecommunications have truly opened up for competition in Europe the last
decade. The state owned monopoly on telecommunications in Europe has
completely diminished in most of the markets in EU, making private owned
operators a reality, and thus allowed for regulatory entities to be free from
the hands of the government.

6.1.1 Hierarchical Structure

The structure of telecommunications in Europe is simple and e�cient. In
order to keep up with the changes in the market, Europe's decision mak-
ing body have implemented a legislation, that is up to date with the cur-
rent technology and the requirements on the market. A common regulatory
framework on electronic communications were adopted by the European Par-
liament and the Council, Directive 2002/21/EC, in March 7 2002 for the very
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�rst time, with the intention of strengthening competition by making mar-
ket entry easier and to further motivate investments in the industry. The
legislation also contains horizontal provisions such as the general principles
on the NRAs, rules for getting access to additional resources (like radio fre-
quency), and to control and limit the going-ons for operators with SMP
status when necessary. Nowadays, the framework isn't limited to telecom-
munications services and networks but rather covers everything related to
electronic communication services and networks [52].

The regulatory framework for electronic communications is the ground
for all the National Regulatory Authorities (NRAs) to follow, and it is con-
stantly being updated with a series of rules that are applied in all the EU
Member States under the supervision of the EU Commission [53]. In all
the EU-27 countries, the objective of the NRAs is to transpose the common
EU regulatory framework for communications into national law. Norway and
Switzerland are non-EU countries. Norway still transposes the EU electronic
communications legislation since it is part of the European Economic Area
(EEA), and therefore the NRA in Norway is seen to be working according
to the common framework. Switzerland on the other hand, is not an EEA
member and due to that they do not follow the EU framework. The most
recent rules were updated and adopted at the end of 2009. The deadline to
adopt the directives into national laws was May 25th 2011. Today, all mem-
ber states have fully adopted the legislation [54]. Luxembourg is the only
country in which infringement procedures have taken place due to incorrect
adoption of the legislation. Beyond that, Fig. 13 shows that all the member
states are up to date with regard to following the latest law.

In addition to the Commission and the NRAs, there is an additional
major group out there with its purpose of reforming telecommunications.
The Body of European Regulators of Electronic Communications (BEREC),
which constitutes of members of the EU-27 countries, was established by the
European Parliament in November 2009 to assist the Commission and the
single NRAs in the implementation of the EU laws. BEREC are commit-
ted to regulate the electronic communications markets and will do it in a
independent, high quality and consistent manner. It's primary objective is
that Europe and its citizens bene�ts from this. To do so BEREC strives
towards ensuring a consistent application of the EU regulatory framework
in the member states. The recommendation or opinion of BEREC must be
taken into consideration by the NRAs and the Commission [55].

6.1.2 Ex-ante Regulation

The NRAs in Europe are seen to be working according to ex-ante regulation
(before the event of something happening in the market). Ex-ante regulation
is most common in the world today and should be interpreted as being a
strong intervention by the regulator. The prerequisites for ex-ante regulation
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Figure 13: Adoption of the EU 2009 regulatory framework by member states

is clearly re�ected in the the regulatory framework. With the NRAs comes
a couple of responsibilities. A clear obligation is put on the NRAs, within
the member states, to cooperate with each other and the Commission. Some
of the key tasks of the national regulatory authorities are summarized down
below [52]:

• Independence:
The independence of the NRAs must be guaranteed in all the member
states. All authorities must be separated from all the organizations
that provides electronic communications, services or any equipment

• Right to appeal:
Any actor on the market, whether it is an operator or provider of
communications, must have the right to appeal to an independent ap-
peal body if there is a misunderstanding with the NRAs. It is strictly
important that it is allowed, and that the member states shares the in-
formation related to the appeals with the Commission and to BEREC.

• Consolidation of the internal market:
The Commission, together with BEREC and the NRAs, must coop-
erate in order to determine the best and most appropriate solution if
a problem arises on the internal markets. In very speci�c cases, the
Commission even possesses the power of refusing any actions take by
the NRAs.
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• Impartiality and transparency
The NRAs must implement their power in a neutral manner in the
member states. If an arrangement, made by the NRA, are to change
the market structure, the NRA most also form a session where they
brief the operators about the means that have been taken.

6.2 Competition Authorities in Europe

If market abuse appears on the market, the Competition Authority comes to
rescue. Competition Authorities exist in all the EU countries, and their role
is to apply ex-post (after something happens) regulation when there is an
abuse of a dominant position on the market. The Competition Authority's
work is based on two speci�c types of prohibitions: one of which restricts
competition and one related to the abuse of a dominant position. The result
is to determine whether or not the case is considered to be an antitrust case,
i.e a case where the EU Commission must intervene. The practices of the
ex-post intervention is summarized below [56]:

6.2.1 Prohibitions- TFEU agreements

1. Article 101 TFEU- Anti-competitive agreements
Article 101 is related to the prohibition of agreements that are subject
to restrict competition and the trade in the member states. Agreements
that provides progress and/or contributes to improve the production
will be allowed according to article 101 (3), if it doesn't possess the
risk of eliminating competition within the �eld.

2. Article 102 TFEU- Abuse of a dominant position
Article 102 is related to the prohibition of actors that abuse their dom-
inant position. One example of this is pricing that aims to limit the
number of competitors on the market.

6.2.2 Antitrust Cases

Throughout the years, several antitrust cases have been dealt with in Eu-
rope. Most of the antitrust cases, that has been opened by the European
Commission, have been related to predatory pricing, roaming fees, exchange
of sensitive information and the abuse of a dominant position. There have
also been a couple of antitrust cases related to network sharing. Two of the
antitrust cases found on network sharing has been on 3G mobile network
sharing and national roaming by 02 and T-Mobile in the UK, and by T-
mobile and 02 in Germany [56]. Both collaborations were examined under
the legal basis TFEU 101 and was �rst seen to restrict competition, but in
the end they were approved by the Commission.
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Down below, the �nes posed on operators in the antitrust cases are found
[56].

Figure 14: Antitrust �nes in EU (Cullen International)

From Fig. 14 it can be observed that Telefonica has been imposed with
the highest �nes. Currently, as mentioned in the Behaviors of Sharing sec-
tion, Telefonica are planning on taking over the German E-Plus. The process,
that could be considered as an ongoing antitrust case, have been appealed by
the EU Commission [57]. Telefonica could very well be imposed with other
�nes due to this action, because their strategy is to go away from network
sharing and to merge two operators together.

6.3 Autonomous Decision Making- Appeals on EU level

Appeals could be made at the General Court, formerly known as Court of
the First Instance, if the operators believe that the Commission's decision
isn't favorable. This is applicable for all the EU countries, and we see that
the decisions could be taken further up on the hierarchy if the internal laws
within the countries won't allow.

6.4 Di�erent Regulation Styles

We have seen that the NRAs in the EU countries are following common
guidelines when they make their decisions. The adoption of the EU frame-
works into national laws is however a bit di�erent country-by-country, and
in some cases the NRAs could have di�erent understandings of investiga-
tions that could reform the telecom market and a�ect competition. Network
sharing deals and regulatory acceptance is seen as an example of this.

In Sweden, Hi3G and Telia has appealed the NRA's (PTS) decision with
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regard to the transfer of the spectrum bands in the 900 and 2.6 MHz bands
to the joint venture Net4Mobility. In PTS decision, they have accounted
for a very small risk that Hi3G may be forced to leave the market due to
the favorable situation of Tele2 and Telenor [58]. In France, the collabo-
ration between SFR and Bouygues Telecom have opened up for a detailed
examination by the regulator ARCEP. Topics that have been discussed have
been that the operators should remain independent, and they have espe-
cially focused on the fact that competitors in the market shouldn't make
other operators leave [39]. Here, we clearly see a di�erence in PTS decision
and ARCEP's examination of the agreement. Even though both are working
according to the basis of the EU, there are still a di�erence in practice.

6.5 Presence of NRAs in Europe

NRAs have been present in Europe for some time now. In Sweden, PTS
was formed in 1992 and in 1995 Sweden became a member of the EU, which
meant that PTS back then could a�ect the decisions made by the EU. In
France, ARCEP was created in 1997 and in Germany, BNetzA was formed
in 1998. Ofcom, in the UK, was very late however and didn't receive its
full authority until 2003. What we do note is that the authorities have been
present for a long time here in Europe, and they have been witnessing the
change of the telecom market and developed its business around it, and they
are constantly up to date with regulations on national and EU level.

7 The Role of the Regulator and the Way of Work-

ing in the Middle East

In the Middle East, the development of telecommunications is very di�erent
country by country, and the regulatory structure is not so developed com-
pared with the one seen in Europe. Some countries have started to liberalize
themselves from governmental control, whereas others are still facing Min-
istry interactions. Governmental owned operators is still a major problem in
the Arabic countries. The acting regulators in some of the Middle Eastern
markets do not even have enough authority to be self-driven, nor is it allowed
[Al-Kawass].

The structure of telecommunications in the Middle East is rather com-
plex and information is usually not public, so my attention is to give an
overview perspective on the role of the regulator and other acting forces
in the Middle East, and to motivate how they work. Four interviews have
served me with relevant information on this front [Smith], [Maxwell], [Shaa]
and [Al-Kawass].
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7.1 Regulatory Body Structure

The presence of the Ministry in the Middle Eastern countries have completely
dominated the sector and its business since the very start of the telecom era,
but the last decade has proven to be a step in the right direction for the
telecom business in the more advanced markets [59].

In June 2002, the market for telecommunications changed when the �rst
independent regulatory authorities were formed in Jordan and Saudi Arabia.
The telecommunication reforms and initiatives taken since that time, have
today credited most Arabic countries with independent regulatory authori-
ties. The way the regulators work is considered to be very di�erent, with no
common guidelines for all regulators to follow [Smith] [Maxwell] [Shaa]. In
order to clear out the regulatory body structure, I believe that the countries
could be categorized into blocks based on how separated and mature the
regulatory structure is: GCC countries and LDC countries (less developed
countries).

The separation of work between the Ministry and the regulatory author-
ity (TRA) is de�ned in the Telecommunications Act available on most TRAs
websites. In general, the objective of the Ministry is to design the overall pol-
icy, whereas the TRAs are enpowered to enact and make it happen [Maxwell].
The boundary is however not clearly de�ned in all the countries. The inter-
ference by the Ministry have diminished, but in some countries they are still
enpowered to act and intervene when necessary.

7.2 GCC Countries (GCC)

7.2.1 Separation

The liberalization of the markets in Qatar, UAE, Oman, Bahrain and Saudi
Arabia (and Jordan even though it is not speci�cally part of the GCC coun-
tries) have made it possible for the TRAs to separate themselves from the
Ministry [Maxwell] [63]. All countries have adapted new telecommunica-
tion acts, created independent regulatory authorities under a sector law and
adopted a legislation that clearly speci�es the role of the regulator, their
responsibility and the enforcement power [59]. Kuwait is considered to be
the remaining country in the Gulf region that hasn't created a regulatory
body. Currently, the regulator is the government but this is about to change
and an independent telecom regulator is under way [Jim Maxwell] [67] .
Maxwell explains that the separation of work, between the TRA and Min-
istry, is a gradual process and have occurred in line with the development of
the countries, i.e countries that have proven to be very mature, experienced
and where competition in the telecom market exists [Maxwell]. At the same
time, Al-Kawass have explained that many of the GCC countries have sub-
contracted consulting companies to help create the regulatory system that
are used in the countries today. Al-Kawass mentions that the consulting
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companies haven been an essential force in the creation of the system, and
that they have teached them how to use it. The model, based on modern-
izing the system, is built on money [Al-Kawass]. The funding has therefore
allowed to create an consistent regulation seen in many of the GCC countries
and at the same time made their system quite mature. In Oman as an ex-
ample, the separation of work has been very successful, see the next-coming
chapter. There has not been an aware case where the state has prohibited
the regulator from doing their job [Maxwell]. In the GCC countries in gen-
eral, the authority for determining policies reside with the Ministry but the
implementation of acting regulation and the design of it is with the TRA
alone. Both their roles are di�erent and the countries want to maintain that
[Maxwell]. Whether or not the TRA is completely separated from political
and business interests in the GCC countries today, is hard to tell. When the
independent regulatory authority in Saudi Arabia was formed in 2002, the
sector Ministers chaired the regulatory board which isn't completely ideal
for an separation [59].

7.2.2 Progress on the Development of the Telecommunications

Sector

According to the WorldBank report, published in January 2014, only Bahrain
and Jordan have implemented a procedure based on full liberalization in
terms of telecommunications in the MENA region. Three MNOs exist in
both countries today due to this. Most of the remaining countries however,
have a certain limit on the maximum number of licensed operators [60].
Example of a successful liberalization process is shown in Fig. 15,

Figure 15: Liberalization process of Bahrain [60]

We do note that telecommunications have been adopted, the granting
of licenses have been evident and the development of the regulatory frame-
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work have allowed the two newest operators to access the incumbent's �xed
network in the country. At the same time, Maxwell explains that Bahrain
has a long history of being open, and has a more sophisticated regulatory
environment compared with other countries. This is supported by the �gure
shown above. The presence of a mature market is thus evident.

The TRA in Oman is seen to be following the footsteps of Bahrain. In
an interview with Dr. Hamed Salim Al Rawahi, Executive President of the
TRA in Oman, some prospects were given in terms of the progress of the
telecom market in the country [61]. They are said to be working according
to promote neutrality, non-discrimination and transparency. In terms of the
regulatory framework, guidelines and rules have been issued for competition
to be able to allow players to enter the market as far as they are willing to
invest in the sector. Dr. Rawahi explains that the challenges for the TRA
lies in the geographical region of Oman. Oman is a mountain area, and the
terrain of the country is very complex. At the same time there are lots of
village areas which are not covered. The availability of broadband and high
speed internet leads to a higher expectation from the people, but the reality
makes it hard. The objective of the TRA, and the government, is to cover
the gap between expectations and provided services. In terms of broadband,
the TRA is seen to be working closely with the government and they have
introduced guidelines for passive infrastructures to allow future actors to
access broadband facilities. Through the government, some spectrum for
wireless broadband have also been introduced, which will help to split up
the spectrum across the country. The TRA is currently under way with a
new license remark, to increase the number of operators from two to three,
but it has been subject for delay. An initiative taken by the TRA, with the
involvement of the operators, intends to connect the unconnected. 200 new
sites have been announced throughout the country, and is expected to cover
around 250 villages. The incentives taken by the regulator is seen to become
more and more liberalized.

7.2.3 Communication

In the GCC region, the countries are seen to be closely cooperating, and
the regulators tend to notify each other on regulatory developments. The
Cooperation Council for the Arab States of the Gulf, concerning countries
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and UAE, is a political and
economic union that was formed in 1981. Some of their common objectives
is to encourage cooperation on the private sector, to promote cooperation
between the member states and to allow for similar and consistent regu-
lation across several �elds. The cooperation does not allow for identical
regulation in the telecom industry, but cooperation between the countries
is still seen as something natural, and regulatory developments are shared
with the members [65] Regulations on certain issues, such as the roaming
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rates, have been discussed in the GCC countries, but they have regulated
individually. They have come to some agreements in terms of spectrum use,
cross border frequency and more. Even though there are no common laws
the regulators have to follow under the GCC council, meetings between rep-
resentatives from the countries still occur on a yearly basis, and spectrum is
even discussed on a quarterly basis [Maxwell].

7.3 Less Developed Countries

At the same time there are countries that haven't been successful in de-
liberating themselves from governmental control, and due to that they are
among the least developed countries in the Middle East. Al-Kawass men-
tions that these countries are more based on security concerns compared
with the richer GCC countries, and therefore possesses di�erent regulatory
structures [Al-Kawass].

7.3.1 Separation

Syria, Lebanon and Iran are countries where the regulator have less experi-
ence and expertise, as compared with the richer GCC countries. Syria and
Iran are countries where the boundary between what the regulators do and
what the Ministry is doing isn't clear. In these countries the government
seem unwilling to hand over the regulatory role, and this limits the e�orts
made in regulation of the sector, and at the time slows the market down. An
independent TRA has thus been formed in Lebanon, and that represents a
signi�cant milestone in the start of liberalization, but the draft regulations
are still sent to the Minister of Communications for approval. Al-Kawass
mentions however that the regulator is very customized, and doesn't really
possess the necessary tools like a fully independent regulator [Al-Kawass].
In the case of Syria and Iran, a legislation that clearly de�nes the role of the
regulator and a relation between them and the Ministry is no where to be
seen. Shahpouri explains that the regulator's expertise isn't enough in Iran
and that they do not have enough authority to supervise the operators. The
regulator in Iran(CRA) is still part of the Ministry, which it shouldn't be
[Shaa]. In their o�cial website, it is mentioned that the aim of establishing
CRA is to execute government power and supervision by the Ministry [64].
Shahpouri explains however that the regulator is getting better, with more
supervision on the operators. He also mentions that a license today is given
with more demands put on the operator that gets the license, and that they
are pushing operators to get more coverage in low populated areas. Syria,
on the other hand, is considered to be the least developed market in the
region, and an independent authority has still not been seen. I believe that
the establishment of the new regulatory body in Syria, that became public
in the end of 2010, have been put on hold due to the political con�icts within
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the country [18]. The Ministry of Communications, which also serves as the
regulator in Syria remains to be a problem in the market. At the same time,
the establishment of the independent TRA in Lebanon is seen as an impor-
tant goal towards ensuring liberalization and to restructure the government
owned system in a very strictly regulated environment.

7.3.2 Communication

Shahpouri explains that communication is better between the GCC coun-
tries compared with the less developed countries. As mentioned before, the
regulators in this region are mostly unexperienced, Lebanon being more ex-
perienced than the other two, compared with the mature Gulf countries that
have more expertise. Shahpouri mentions that the acting regulator CRA
have gotten proposals on how to regulate more e�cient from other regula-
tors in the Middle East, and also from operators operating in the country
[Shaa]. Because there are no common guidelines on how regulators should
work anywhere in the Middle East, the tendency to copy each others be-
havior is evident in the region Smith says [Smith]. An understanding of a
regulatory policy is mostly understood if something happens in one of the
neighboring countries [Smith]. Smith means that there haven't been enough
critical mass, meaning that the countries haven't gone together and pushed
on allowing the same rules in all the markets, i.e actions that could yield
common guidelines on longer sight.

7.4 The Move Towards Ex-post Regulation

The role of the regulator in the Middle East does not only address ex-ante
regulation but also ex-post regulation to some extent. Ex-ante regulation is
seen to be present in all the markets but according to Maxwell, the Middle
East varies on the ex-post issue [Maxwell]. I think that this is because Com-
petition Authorities doesn't exist anywhere in the Middle East. Maxwell
explains that the UAE has moved from traditional ex-ante regulation to
ex-post, whereas in Oman they still rely on ex-ante. At the same time an
ex-post evaluation has been seen in Jordan with regard to the abuse of a
dominant position. [62].

Ex-ante regulation refers to institute a framework for the TRA to follow,
and to take initiatives towards explaining the game of the rules on the mar-
ket, which is something that we have seen examples of both in Oman and
Bahrain. Ex-post regulation, on the other hand, addresses issues related to
anti-competitive behavior and the abuse of a dominant position. These are
deep questions and I believe that most countries in the Middle East haven't
reached this type of regulation. I believe that ex-post regulation isn't pos-
sible if there are no separation between the acting TRA and the Minister,
since the acting regulator needs to intervene whenever it is necessary with no
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hindrance by the state. At the same time, the presence of governmental in�u-
enced operators in Syria and Lebanon doe not impose any anti-competitive
behavior since no private operators exist on the markets and because both
operators operate on equal terms. I believe that these countries are a long
way from adapting ex-post regulation, and can only be seen if ex-ante has
restructured the way regulation is carried out in the countries. The GCC
countries have more mature regulation than other countries in the Middle
East, and due to that they are subject to take this next step and regulate
not only ex-ante but also ex-post. Maxwell explains that the Ministry isn't
actively involved day per day in Oman but that this varies across the re-
gion. As a general comment, he means that there is a gradual move towards
ex-post and the role of the Competition Authorities as demonstrated by the
UAE. At the same time his guess is that it will happen, but over the coming
years. An article posted online, GCC countries mull Anti-Monopoly Law,
supports Maxwells thoughts and the idea is to formulate standards in terms
of anti-monopoly laws that encourages competition and to rule out actions
that restricts competition, and the goal is that it should be applied through-
out the GCC countries. This could very well be seen as a strive towards
ex-post and the work of Competition Authorities [66]. At the same time I
believe that it is a �rst step in terms of implementing a law that should hold
for several countries, and this is seen to be more inline with the regulatory
system in EU.

7.5 Autonomous Decision Making- Appeals Internally

If appeals were to be made within the countries in the Middle East, they
are only done internally within the country. Maxwell means that there is a
sophisticated Administrative court and a normal legal system in the coun-
tries. Nothing can thus be appealed on a higher level in any of the Arabic
countries [Maxwell].

7.6 Antitrust Cases based on Sharing in the Middle East

The presence of antitrust cases in the Middle East di�ers a lot and it is
directly subject to how mature, experienced and independent the acting
regulator is. In Oman, there has not been an antitrust case based on network
sharing, and it is unlikely to be if a third entrant doesn't enter the market
[Maxwell].

After conducting the interviews and research, my idea is that there has
not been an aware antitrust case on network sharing in the Middle East due
to the low extent of it, the low number of competitors, and because anti-
competitive actions haven't been formed everywhere yet. Because regulators
are fairly new in the Middle East, most of them haven't developed the ex-
post responsibilities that Competition Authorities deals with in Europe, and
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this haven't allowed for the presence of antitrust cases.

8 Comparative Analysis on Network Sharing Strate-

gies and the Role of the Regulator

8.1 Di�erence in the Regulatory Role in Europe and the
Middle East

We have seen strong di�erences in regulation in Europe and the Middle East.
The di�erences in regulation has been related to the hierarchical system in
the two continents, who to report to, the experience, independence, political
in�uence, liberalization and the separation of bodies (see Fig. 16 and Fig.
17). At the same time, social and culture factors have in�uenced the way
regulators behave in the Arabic countries.

The liberalization of the markets in EU have been successful and one
hierarchical structure has been applicable to all the EU member states. The
hierarchical structure has allowed for an overhead, the EU Commission that
provides the laws that are subject to be followed in all countries, whereas the
objective of BEREC is to assist the EU Commission such that the rules are
followed, and in all the EU member states we have seen independent NRAs
and Competition Authorities formed. The NRAs have been tasked with ex-
ante regulation and the Competition Authorities ex-post. In general, the
separation of work has been very successful and the authorities have been
able to perform their tasks without any in�uence of the Ministry. This has
allowed for an e�cient system and due to that information have been shared
easier between the member states. At the same time intervention has been
successful, with lots of antitrust cases in EU, and the state has been outside
of the a�airs.

The liberalization of the markets in the Middle East has been very slow
in comparison with Europe, with the GCC countries ahead of the rest, but
the hierarchical system has been di�erent from the one present in Europe.
The regulators in the Middle East are not working to a common set of guide-
lines or laws like they do in Europe. The Ministry in each country is still
seen as an overhead on the telecom market with the objective of setting the
general policy. I believe that the reason for not having common laws in the
Arabic countries is due to the signi�cant di�erences in maturity, expertise,
independence and political interference of the countries. The system in these
countries have, besides a Ministry, in most cases an independent regulatory
authority. The question of how independent the TRAs are is clearly a di�er-
ence in the Middle East compared with Europe, and we have seen examples
of countries where the separation of the Ministry and regulator has been
successful and which ones has not. Similar to Europe, there is cross-border
in�uence in the Middle east, especially in GCC countries, with some limited
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objectives that have been discussed between the countries, but the countries
have still regulated di�erently in the end. In Europe on the other hand, we
have seen that the recommendation or opinion of BEREC must be taken
into consideration by both the regulators in all the countries and the EU
Commission. Therefore, the EU laws puts a stronger responsibility on the
member states to actively consider the things brought up by the assisting
forces. This has not made its way in the Arabic countries because there is no
common obligation. At the same time the Commission in EU can intervene
if a certain regulatory issue is to big to handle for a single country whereas
the Middle Eastern countries are more self driven. This is also related to the
open-mindedness of the regulators in Europe, and the willingness to share
information and grow stronger rather than to be enclosed as in the other
continent.

In comparison with Europe, the supervisory power of the regulators in
the Middle East is not so obvious. We have seen that the acting regulators
in the Middle East lacks a mandate to provide clear guidelines against anti-
competitive behaviors. In some cases regulators have not taken initiatives
towards allowing more than two operators on the market and especially not
private owned ones. At the same time there are operators like in Iran that
have history with the Ministry, which still to date could a�ect decisions in
favor for the operators and this is di�erent from the liberalization of Europe.
At the same time, there are still regulators in the Arabic countries that lacks
a clear mandate to enforce their decisions, decisions that should be free of po-
litical interference. A good example of this is the absence of an independent
regulator in Syria and Kuwait, where today the Ministry of Communications
takes its role. As a general statement, there is no consistency or strategy in
terms of regulation in the continent. This is not seen as a big problem in
Europe due to the way of working of the system. However, the regulators in
the GCC countries that have seen to be rather successful to free themselves
from the Ministry, have been seen to have more enforcement powers whereas
they have also been able to enforce their decisions without the intervention
by the state. This is similar to Europe, but with the di�erence of following
the general policy made by the Ministry in the GCC countries.

Both the regulators in Europe and the Middle East are seen to be work-
ing according to ex-ante regulation, whereas on the ex-post issue it varies
a lot. Ex-post is seen to be the Competition Authority's task and not the
regulator's in Europe. On the other hand, the regulators in the Middle East
seems to be going towards ex-post regulation and will most likely develop
the framework over time. All these di�erences depends on the way the reg-
ulatory system is formed in the continents.

Appeals can be made both on an internal level and on a EU level in Eu-
rope. Similar to that, the Middle East have a sophisticated and functioning
internal system but not taken into consideration by any higher court.
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Figure 16: Overview of the Regulatory Structure in the Europe

Figure 17: Overview of the Regulatory Structure in the Middle East

8.2 Di�erence in Network Sharing Strategies in Europe and
in the Middle East

The liberalization of the markets in Europe has clearly been to move towards
e�cient competition, and in terms of network communication, di�erent ex-
tents of network sharing have been the key to improve market conditions for
operators whether it is a new entrant or an existing player. Europe shows
signs of di�erent complexity in terms of the networks sharing arrangements
that are formed: ranging from traditional site sharing, to RAN sharing and
all the way to spectrum sharing and full sharing scenarios. A big motive
behind this is due to the independence of the regulator and the hierarchical
system shown in Europe (Fig. 16). If compared with the Middle East, the
behaviors of sharing in Europe is more widely spread with new ideas being
adopted, compared with what is present in the Arabic countries today. Tra-
ditional passive sharing agreements, consisting of site and mast sharing, have
been the only grade of sharing seen in only some of the Middle Eastern coun-
tries (see Fig. 18 where the stance of the countries, regulatory hindrance and
recent transitions can be seen). One explanation to this is that the regula-
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tory environment hasn't been as developed as in Europe and due to that the
operators are still put in a position where sharing isn't that attractive (Fig.
17). From doing my research, I have come to understand that Europe has
been very supportive of network sharing and often to a high extent of it (like
Sweden's shift towards more spectrum sharing, thus opposed by other oper-
ators, and the regulatory authority in UK with the motive of not prohibiting
any kind of sharing, see Fig. 18). At the same time, it has been going on for
a long time, with the �rst network sharing agreements formed for more than
ten years ago in Sweden [21]. At the same time, regulatory obligations on
passive sharing have been seen in some of the European countries. Based on
what I have seen in the Middle East, regulatory obligations have been seen
in Oman and Jordan, but mostly the regulators have not been a hindrance
or help in the Middle Eastern countries. Based on the interviews, the regula-
tors in the region have generally been neutral towards sharing, even though
a separation between the Ministry and TRA has been seen, like in Qatar.
One motive behind this could be that competition weren't evident until 2009
when Vodafone entered the market and still today a third operator hasn't
been present. Sharing outdoors was an idea formed commercially between
the operators in Qatar based on the regulator's reform that had introduced
a second operator Vodafone in the market, thanks to the separation of the
TRA and Ministry.

We have seen that co-opetitive relations of di�erent kinds, based on
sharing, exist in Europe, whereas in many countries in the Middle East,
co-opetition is either very limited or it doesn't even exist. As is seen in
Fig. 18, I would say that co-opetition is focused towards more trust and
less competition in Denmark and France, for TeliaSonera and Telenor and
Bouygues Telecom and SFR respectively, since they are merging all their ex-
isting 2G, 3G, 4G towers and equipment, but competition still exist because
they are competing in terms of spectrum and they still have a separated core
network. In Sweden, di�erent co-opetition behaviors exist between di�erent
operators since they are collaborating on di�erent technologies, which means
that co-opetition is balanced between cooperation in some technologies and
competition in others, whereas the shift towards more collaboration and trust
is seen by Tele2 and Telenor through N4M since they share equipment and
towers for 2G and 4G and spectrum on top of that. The only agreement
which is seen to be almost purely cooperation is the JV EE formed between
T-Mobile and Orange since they share not only the technologies but also
spectrum and the core network. Due to this, their service di�erentiation is
very limited and competition does not exist on the network sharing levels
that I have discussed in this report. At the same time, in Ireland and Ger-
many, the merge of two operators is seen to be an important regulatory task,
and if this agreement goes through co-opetition cannot be applied anymore
since two operators are becoming one. This deal goes away from the tra-
ditional way of sharing more and more, to move co-opetition towards more
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cooperation, and to go from the left to the right in Fig. 18.
Commercial agreements formed between the operators, have been more

usual than regulatory obligations in both continents. In cases where com-
mercial agreements have taken place in the Middle East, they have been of
similar kind to the European ones, but with leasing of sites rather than form-
ing joint ventures. This is due to the low extent of sharing in the continent.
At the same time, the percentage level of sharing has been very low, around
20 percent compared with other countries in Europe that has 40-60 percent.

The support and allowance by the regulators to share more than passive
infrastructures, have been seen to be more common in Europe, since passive
sharing agreements have been present and worked �ne for a very long time
there, and because competition refers to more than two operators in Europe
compared with what has been present in many countries in the Middle East.
At the same time, I believe that the presence of more mature regulation and
to have a consistent application throughout the member states has allowed
the regulators to express their opinion on sharing. This has led to initiatives
that has made commercial agreements between the operators in Europe to
take place easier than in the Middle East (see Fig. 18)

Figure 18: Depth of Sharing for Candidate Countries- Stance and Transitions
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9 Middle Eastern Countries- Potential Advantages

to Adopt a Higher Extent of Sharing

9.1 Lack of Experience

We have seen that the general regulatory structure in the EU have allowed
to create the regulatory environment that is needed in order to make shar-
ing possible and attractive. The consolidation between existing operators is
becoming more common; in some cases it is already considered very com-
mon, like N4M in Sweden or Everything Everywhere in the UK. However,
consolidation is not always considered attractive by other players since it
often raises regulatory and competitive issues, pushing the regulators more
and more to do the job that is required of them. But due to the level of
network sharing in Europe, regulators are experienced to handle these kind
of issues and at the same time the regulators in Europe are becoming more
and more acceptable of di�erent extents of sharing. We have seen that the
presence of network sharing agreements in the Middle East is very limited
and the extent of it is purely passive. Even though, there are operators in
the Middle East that are willing to share more and to move towards RAN
and spectrum sharing. At the same time we have seen that the regulator
isn't always separated from the Ministry, and the level of intervention and
the division of work is very di�erent countries in-between. Regulatory issues
on network sharing haven't been considered a problem due to the low extent
of it and the consolidation between operators is not moving like it should.
All this impose problems and at the same time the regulators in the Arabic
countries are not faced with similar regulatory issues like the ones in Europe,
and due to that they aren't learning or gaining the expertise that is required
of them.

As a general statement, infrastructure sharing and higher forms of sharing
demands competitors to cooperate with each other, to develop co-opetitive
behavior, and for the regulatory authority to enforce its implementation [68].
It has been evident that the regulators in the Middle East have been fairly
quiet with respect to network sharing and that the regulators there tend to
rely too much on operators to take part in commercial agreements. To be
able to motivate which countries that possesses the ability to initiate higher
forms of network sharing, I will look at the individual countries and look at
what has happened and what is to happen, in combination with their cur-
rent regulatory structure. To answer RQ4, a discussion on whether or not a
higher form of sharing is considered attractive or not will be given.
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9.2 Mobile Broadband Access in the Middle Eastern Coun-
tries

Down below a comparison of the broadband penetration rate and the price
per broadband can be observed for di�erent countries in the Middle East.

Figure 19: Broadband Penetration and Prices (December 2012) [60]
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Figure 20: Mobile Broadband Penetration VS Price (December 2012) [60]

The table identi�es three categories: Emerging markets, Developing Mar-
kets and Mature markets. In the category Emerging markets, the low pen-
etration countries Iraq, Syria and Iran are shown. In Iran, 3G is currently
o�ered by one of the smallest operators in the country, which still today
doesn't really have a big foothold in terms of 3G infrastructures. The num-
ber is believed to have increased a bit today, but will further increase a lot as
of September 2014 when competition in terms of 3G technology is allowed.
Coverage is still seen as a problem in these countries as of today. In the cat-
egory Developing countries, the richer GCC countries can be found. Saudi
Arabia and Kuwait (given the size of the countries) have higher penetration
and lower prices compared with the countries Jordan, Oman and Lebanon
that are considered to have lower penetration and higher prices. At the
same time, Qatar and the UAE have higher penetration and high prices in
the continent. The only country placed under "Mature" is Bahrain that has
the highest measured mobile broadband penetration in the region, with a
fair amount of prices as of December 2012.

If we look at the table, we can identify rooms too further increase the
coverage of 3G and 4G, and one possibly scenario could be to share more
towers. This is discussed in the next-coming chapter.
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9.3 Possibilities for more Sharing- Open Discussion

Syria and Lebanon- E�ects on Business

Only two operators, of state-owned kind, are present in both countries to-
day. As is evident from the table above, 3G and 4G haven't been commonly
adopted everywhere in the countries and coverage is still seen as the essen-
tial component. These conditions will not stimulate network sharing or any
kind of cooperation. I believe that cooperation could only be bene�cial in
Syria and Lebanon if a couple of objectives are met. First of all, a third
operator needs to enter both markets, and the BOT agreements formed be-
tween the state the private owner must be terminated. I believe that the
operators need to be capable of making their own decisions, independent
from the government, and to be free from governmental control in order for
commercial agreements to take place between operators. At the same time,
the assets and infrastructures (sites, masts) must belong to the operators
and not the body STE in Syria. As long as the STE has monopoly over
this, cooperation through sharing of sites and masts won't be possible for
the operators in Syria, even if they were to become privately owned and if
an additional operator would have made it into the market. As mentioned
in a previous section, initiatives were taken before the start of the civil war
in Syria to terminate the STE and to bring a third actor into the market.
The BOT agreements and the revenue sharing obligations frightened most
of the interested buyers, and a third license wasn't given [18].

According to Al-Kawass, the government owned operators in these coun-
tries are competing in terms of coverage, QoS and market share. The strive
of the government is to not share core-competences nor is it looking at e�-
ciency in terms of sharing networks [Al-Kawass]. At the same I believe that
merging the infrastructures together won't be considered in Syria today due
to the political con�icts within the country. Communication is very impor-
tant in Syria today from a political aspect, and ownership and control is
considered to be of essential importance due to their regulatory structure.
To have independent sites and masts is also more necessary in the country
today since it diminishes the risk of getting both infrastructures damaged.
From the Ministry perspective, I believe that it is more important to have
two fully functioning and independent networks, and that the government
wants to maintain that. The only possible scenario for Syria to reach lib-
eralization and on sight making sharing attractive is to perform a complete
reform in terms of changing the dictatorship and ending an era of govern-
mental in�uence. The outcome of the current civil war may lead to this over
time, if the country is able to recover itself from the damages.

If the conditions mentioned above would have become evident in Lebanon,
passive sharing could most likely take place between the operators, and on
sight it could allow for cross-group cooperation. If commercial agreements
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fail to take place, the introduction of a tower company could ease and help
the operators to access more sites. It would certainly be the most bene�cial
for the new market entrants. We have to keep in mind that Lebanon have
formed an independent TRA which strives towards making liberalization
possible (even though it goes against the way the system is formed) and to
privatize the operators. At the same time we have seen an initiative taken
towards making site sharing possible. My guess is that Syria isn't on its way
of doing passive sharing anytime soon, due to the war, but my guess is that
if the TRA are allowed to continue its procedure of liberalizing the industry
in Lebanon, the country could be on its way of making site sharing possible.
Whether or not it will be attractive by the current operators in Lebanon
remains to be seen, since the country is very small and because competition
is limited. The drivers for sharing for the operators could, according to me,
only become bene�cial if the regulator issues coverage demands on the more
challenging areas, such as rural areas etc. This can only become possible if
licenses are issued with demands. At the same time, the question of how
independent the TRA in Lebanon can become and how capable it is to make
its own decisions with regard to sharing, depends on the current political
party and on how much the Ministry is willing to interfere. Today, the man-
agement contracts with the government contradicts the thinking of sharing
more and e�ciency is not seen.

Iran-Potential for Data Upcome and E�ects on Business

We have seen that competition in Iran is harsh with as much as seven op-
erators operating in the country. The regulator CRA, which still is part of
the Ministry, has not been seen to have enough expertise and authority to
supervise the operators alone. Mohammed also mentioned that the regula-
tor is getting more and more experience from other regulators in the Middle
East on how to e�ectively regulate, and that the CRA has become better
and started to issue licenses with more things to consider. This could very
well trigger more agreements to take place. Passive sharing between the op-
erators MCI, Irancell and RighTel have been seen, but the level of sharing
so far has been very low.

In Iran, the debate on 3G licenses have been a hot topic. As of the third
quarter of 2002, RighTel has had exclusive right to provide 3G services, and
the right has been extended to September 2014 since the CRA wants the
operator to become fully established. According to the CEO, he claims that
the operator is ahead of its 3G coverage obligations. He also mentioned that
they have been able to establish a network presence in totally 45 cities and
all the provincial capitals, compared with the obligations of covering eight
cities the �rst year. However, what the CEO didn't comment on was which
areas that do have live coverage. According to the rollout plan, RighTel ex-
pect to have 40 percent 3G coverage by 2014 [69]. At the same time, GSMA

64



mentions in a report from 2013 that RighTel has been struggling to get a
foothold in the market which is currently dominated by MCI and Irancell.
The market share as of Q2 2013 were only 1 percent. Despite the country's
139.5 percent mobile penetration rate in Q2 2013, only 1 percent of their
connections were on mobile broadband [17].

I believe that there is room for more sharing in the next-coming quarter
when operators MCI and Irancell will be getting their 3G licenses. Accord-
ing to Mohammed, both operators will be launching 3G services fast once
the licenses have been issued, since they have been devoting a fair amount
of time on developing their 3G networks. Coverage will be prioritized when
the remaining two 3G networks are up and running, but over time I believe
that capacity will be discussed and that coverage will be seen as something
essential in all the major cities. When this stage has been taken, I think
that there will be room for all operators to further allow more sites and
masts to be shared. For MCI and RighTel, that according to Mohammed
will be having big networks when the licenses are issued, will most likely
not be interested in active sharing, whereas RighTel which is seen to be a
much smaller operator could possibly want to share active components over
time. In terms of business opportunities, the share of RAN could potentially
bene�t RighTel more than the others, but the presence of more passive shar-
ing agreements will most likely develop over time when the three biggest
operators are competing in terms of 3G capacity and not coverage. The
demand for 3G will most likely reach the rural areas over time, and RAN
sharing could potentially become a way of cutting costs in challenging areas.
Whether or not this will happen also depends on the regulator and if it is
capable of processing such a request independent from the government.

Markets outside of Qatar- Ooredoo Group Initiative

In Qatar, Ooredoo has been seen to do passive sharing with Vodafone. Oore-
doo has not been willing to share more than passive equipment with its single
competitor since they have a foothold in the market. Outside the country,
the plans are completely reversed.

Gregory Smith mentions that Ooredoo is in favor of going beyond pas-
sive sharing in the countries outside of Qatar where they have limited market
power. For them, a higher extent of sharing is important competition-wise,
and that like any other market the revenues are going down and the mar-
kets are being squeezed. At the same time he explains that the problem in
many of the markets is that the competitors aren't willing to share, and that
they try to push the regulators to mandate sharing but it has not worked.
Ooredoo Group would like to do RAN sharing and possibly also spectrum
sharing, but nowhere is it written in stone. Their strategy is to �rst go be-
yond passive sharing and when the operators are happy with the results of
saving costs, they will further share more and more.
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Smith also mentions that Ooredoo's current motivation is to launch a big
initiative on sharing. The initiative is to get potential partners, operators,
interested to start small, build the trust and the relationships. The plan
will be to divide the work into yearly activities: Y1 passive, Y2 RAN, Y3
Spectrum. In Indonesia, Ooredoo have had a tempted agreement where they
tried to merge spectrum. The spectrum resources weren't equally allocated
by both operators which meant that there were debates on the value of spec-
trum and if the operator allocating more spectrum are to be compensated.
The agreement aspects were complex and the problem with the agreement
was that Ooredoo wanted to do much at the same time. If this initiative
goes through, and Ooredoo partners up with operators that are in favor of
sharing more, this could directly a�ect the operator with SMP status in the
concerned countries. This could very well trigger the leading operator in
the countries to evolve in sharing agreement of higher extent to be able to
save money and meet competition. As is evident in most countries in the
Middle East, spectrum is a scarce resource that is governmental owned and
it is usually provided equally. If smaller operators shares spectrum it could
potentially a�ect a market leader on longer terms.

As is evident, from Ooredoo's initiative, a lot of complexity lies in the
agreements and especially when it goes beyond passive sharing. The initia-
tive Smith mentioned prove to be a case where co-opetition are to be formed,
meaning that they are to address potential operators about how to share and
how much to share. In order to stimulate more sharing, regulators could also
help to arrange requirements on how much to cover year by year. Beyond
Indonesia, Irak and Oman are examples of countries where Ooredoo are con-
sidering to share more. Whether or not it will succeed depends not only on
the willingness to share by the operators, but also the regulatory structure
and initiatives taken by them to mandate and/or support sharing.

Oman-Initiatives taken by the Regulator

Compared with the other mentioned countries in the Middle East, Oman is
seen to be striving towards more collaboration. The regulator is very open
and seen to be able to conduct their own decisions without the interference
by the state. Recently, in the context of allocating future spectrum for
operators, Maxwell mentions that the regulator has included a requirement
for each operator to build sites in remote locations. This could very well
trigger both operators to cooperate and build towers there together to save
money. The possibility of sharing on the active side have been discussed by
both operators. For example, the allocation of spectrum in the 800 MHz
band that was proposed by the government led to a discussion of this. The
regulator has also made an requirement that requires each operator to allow
the other one to roam and actively use its network in remote locations, i.e
areas seen to have little commercial value. 200 new sites are currently being
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constructed due to this. The TRA has also given a local tower company
called THABAT a mandate for outsourcing site acquisition and to acquire
the sites of the operators. Its goal is to secure new and existing sites for the
operators, with the intention of reducing the cost for operators. This has
not yet started but is under way. According to Maxwell they are struggling
since there are a insu�cient number of operators in the market to make the
model attractive. At the same time, there is a constant pressure on the
regulator to allow a third operator on the market, but so far nothing has
opened [Maxwell].

All the mentioned objectives points, according to me, toward sharing
more passive infrastructures rather than active components. Whether or
not a higher form of sharing will be considered in the country, depends on
if THABAT are successful in acquiring the sites and whether or not a third
operator will be allowed to enter. From an operator perspective, Nawras is
currently willing to do RAN sharing given their market position, but not so
much by the incumbent operator Omantel [Maxwell].

9.4 The Forging of a New Alliance-Collaboration on Infras-
tructure Sharing

An initiative taken by the eight major mobile operators in the Middle East
and Africa (MEA)- Bharti Airtel Africa, Etisalat Group, MTN Group, Oore-
doo Group, Orange Africa, STC Group, Vodafone Group and Zain Group-
intend to collaborate on infrastructure sharing. The move, possibly being
the �rst of its kind, followed from a meeting in the Mobile World Congress
in Barcelona in February 2014. The unique mobile subscriber penetration
is 40 percent in the MEA region, compared with the global average of 47
percent. The mutual decision is for the operators to work together in order
to provide mobile broadband to unserved remote areas in the MEA region.
At the same time the intention is to reduce the cost of mobile services for the
consumers in the area. According to GSMA, regulatory frameworks should
push and encourage commercial agreements on sharing to take place, and in
cases they don't they need to encourage the government to create the regu-
latory environment that is needed. At the same time, the operators need to
get access to government owned facilities in order to hurry the deployment
of new networks. Lastly, the regulator should support the idea of extending
the networks to remote areas [70] [71]. In order for the initiative to become
viable, regulatory, environmental, technical and economic factors must be
addressed.

9.5 Summary

Based on the facts I have gained, the problem is that a higher form of
sharing isn't considered to be attractive for the operators in most of the
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Arabic countries today. As has been evident from the analysis, the countries
mentioned above are not seen to go beyond passive sharing anytime soon.
The regulator in Oman has taken steps that enforces more passive sharing,
whereas in Qatar the regulator has not mandated or supported more than
passive sharing. In Lebanon the regulator is trying to impose site sharing in
tact with liberalizing the market and in Iran passive sharing has been very
limited, even though competition is �erce. At the same time we have seen
a big initiative taken by the biggest operators in the Middle East towards
sharing more passive infrastructures and boosting rural coverage. I believe
that the role and stance of the regulator comes into question here. In the
countries where the TRA has been separated, where licenses have been issued
and where competition has been introduced (like in Qatar, Oman, Bahrain
and other GCC countries), the TRA will be keener to support this since
they have already allowed for fairly competitive markets. Due to this, I
believe that the GCC countries will be more open towards sharing compared
with the LDC countries, since the separation of the bodies there still haven't
allowed for proper licenses to be given or to promote competition. Security
issues and level of market development do not make way for the commercial
agreements to take place in these environments. As an example of this,
MTN Group is one of the operators involved in this group initiative but
the current regulatory structure in Syria will not allow MTN to conduct in
network sharing agreements since they run the networks for the government
and because they do not own any telecom facilities or equipment, and the
fact that an independent regulator hasn't been formed.

The need to do more passive sharing and to extend the coverage to rural
areas seem to be the main objectives in the Arabic countries today. The
initiative towards sharing more passive equipment refers to the fact that the
operators aren't ready to get involved in more complex agreements yet nor is
it attractive so far since competition is so limited. At the same time I believe
that the operators that would like to do RAN sharing today do not possess
the skills to apply active sharing, even though the concept is understood.
The proposed initiative of doing more passive sharing could be seen as a
way for the operators to build the relationships that are needed in order
to stimulate sharing agreements. Based on this idea, I believe that passive
sharing needs to become fully common in the Middle East before a discussion
on whether or not a higher extent of sharing could take place, and whether
or not it will bene�t the operators. Co-opetition will be developed through
this initiative by building the complementarity and trust between concerned
operators. The plans that Ooredoo Grooup will be launching intend to work
on �nding interesting partners to start small and to work on the relationship,
such that the share of RAN and possibly even spectrum could take place
over time. Whether or not this will go through depends on the regulatory
structure in the countries where Ooredoo wants to launch the initiatives.
In the countries were competition is limited and were the operators aren't

68



compelled to share, the incentive to share more than passive infrastructures
will be hard to tackle by Ooredoo.

The main driver to do more sharing would possibly bene�t Nawras in
Oman and Rightel in Iran given their market position. At the same time,
the regulatory structure has not allowed the CRA in Iran from becoming
independent from the government and this may pose problems since decisions
aren't made entirely free. My conclusion is that in order for the initiatives
on sharing, taken by the major operators, to become successful the regulator
must support this and one way is to introduce more competition. The way I
see it, the GCC countries have an advantage since their regulatory structure
is separated, competition is introduced and the fact that the TRA have
been conducting consistent and nonarbitrary decisions for some time now.
At the same time, a possible solution to help the operators in forming more
network sharing agreements could be that the TRA expresses its stance on
sharing since they are very neutral towards it in general. This will allow the
operators to understand how much they are allowed to share and what they
have to compete in.

10 Conclusions and Future Work

10.1 Conclusions

This research paper have allowed to look at the characteristics and behaviors
of network sharing, and to compare the regulatory bodies across Europe and
the Middle East. The analysis has been carried out taking into consider mar-
ket maturity, level of cooperation, operator logistics and regulatory aspects.
It has been observed that network sharing is applicable on a whole other level
in Europe compared with the Middle East. The sharing of sites and masts
is the lowest extent of sharing present in the countries of Europe, whereas it
has only been applied on a handful of countries in the Middle East. Based
on the information I have gathered, passive sharing has been applied in the
countries Oman, Qatar, Jordan and Iran. In Sweden and UK, the highest
extent of sharing is present. Net4Mobility, a JV formed between Tele2 and
Telenor, has today gone a step further into active sharing by sharing more
spectrum together. The case is considered to be very rare, and the case is
still pending. At the same time, the JV EE is sharing not only the RAN and
spectrum, but also the core network. At the same time, the shift towards
active sharing and to consolidate more and more with only partner, has been
evident in France and Denmark through operators Bouygues Telecom and
SFR, and TeliaSonera and Telenor consecutivly. Network sharing is today
leading to more consolidation (co-opetition shifted towards cooperation) in
Europe since more and more technical equipment is being shared, whilst it
has not yet �ourished in the Middle East (co-opetition shifted towards com-
petition). Commercial agreements is seen to be dominating, while regulatory
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concerns mostly are applied on a case-per-case basis in both continents. The
regulator is allowing more sharing in Europe whereas in the Middle East, the
regulators are mostly neutral towards it with no obligations put. The stance
of the regulators in terms of sharing is seen to be build on how separated the
regulatory structure is and how much contribution that has been made by
the acting regulator in each of the countries. In cases where competition has
been introduced and when operators have been privatized and requirements
have been put on operators, commercial agreements between the operators
have been formed easier.

In terms of the regulatory structure, it has been deducted that there are
clear di�erences in the division of roles, maturity of countries, expertise and
political issues such as the presence of the Ministry. The policy has been de-
veloped by the EU Commission and the creation of independent NRAs and
Competition Authorities have each been tasked with a di�erent responsibility
(ex-ante and ex-post). This has allowed for a concise and consequent regu-
latory system throughout the EU countries. In the Middle East, the GCC
countries have been seen to liberalize themselves on the market through the
creation of independent regulators with the task of implementing the rules
formed by the Ministry. The Ministry is seen to play an active role and the
duplication of roles taken by the Minister has in particular been evident in
Syria, Iran and in some terms also Lebanon. In summary, the role of the
regulator has been to apply the laws of the EU Commission within each
country in Europe, whereas in the Middle East the regulator has been sub-
ject to follow the policy of the Ministry in all the Arabic countries, and due
to that a clear and concise regulatory structure is missing in the continent.

Initiatives taken to further increase passive sharing in the Middle East
and to promote capacity to rural areas, have been considered by the biggest
operators in the Middle East and Africa. The move intends to make use
of the idea of cutting costs for operators whilst at the same time removing
the duplication of sites and giving access to governmental owned facilities
for further build-out. Whether or not this could trigger passive sharing in
these countries depends on if the regulators are willing to consider this and
support it everywhere. At the same time, actions has been taken by operator
Ooredoo to go beyond passive sharing in the markets outside of Qatar where
they have a limited foothold (Irak, Indonesia etc). In Iran, RAN sharing
could possibly bene�t RighTel in Iran when 3G competition is allowed later
this year. I believe that active sharing in general isn't considered today since
the competition is very limited in most markets, which doesn't make it at-
tractive from an operator perspective, and because there is a clear lack of
trust between existing operators. As a general statement, I don't think it
is possible in the Middle East today since the operators lacks the expertise
and knowledge to consolidate more with one partner. Active sharing is not
attractive at this stage. I believe that active sharing could only be possible
in the countries where the regulatory system has been properly separated,
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and where competition has allowed several operators in the market to make
it attractive from a cost point of view, and where co-opetition between ex-
isting operators is created through the initiative mentioned above, and after
passive sharing has worked �ne for a longer time. Whether or not this will
happen today remains unclear, mostly due to social and economic factors in
the countries and whether or not the the Ministry is willing to interfere on
behalf of the operator logistics.

10.2 Future Work

This paper tackles the �eld of network sharing and regulations. These areas
are subject for change over time and the paper should therefore be considered
as a work in progress. It could be further extended:

• Look at indoor deployment in the Middle East and see to what extent
sharing is present and possible there

• Investigate the roles of the actors more thoroughly in the Middle East
and look at the development over time

• Investigate if tower companies is attractive in the Arabic countries and
if the business would suit the continent

• Look at how the aftermaths of the Arabic Spring (political campaign)
have a�ected the operator business and regulatory structure in the
countries
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