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Telecommunications in Europe

EXECUTIVE SUMMARY
The market for personal telecommunications, traditionally dominated by network
operators, has been extremely dynamic and innovative. Like other sectors, such
as media, the landscape of the market has profoundly changed in the past decade
with the emergence of new data-centred technologies driven by new players
coming from different fields. Facebook with Messenger and Whatsapp, Microsoft
with Skype, Google with Hangouts and GoogleMeet, or Zoom are all examples of
the reconfiguration of the market towards a model where the main source of
income is not the fees paid by the users. The data-centred model seems to be at
its early stage, and R&D investment is pointing towards an acceleration of this
transformation, supported by new technologies such as 5G. This transformation
is likely to be accelerated in the aftermath of the COVID crisis, as remote work and
socialization have become widespread.
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Europe hasn’t been an exception in the transformation of the sector. The
construction of the single market for the past 20 years has shaped the ways
telecommunications companies can operate. Significant regulation and
competition actions have helped create a competitive market that allowed a
reduction in prices paid by consumers (both individuals and businesses). More
recently, with the digitalization of the economy – including the digitalization of
telecommunications – Europe has developed a strategy for a single digital market
to guarantee full access to digital services for all citizens in the region and to keep
productivity at the levels as other innovative countries. In spite of these efforts,
Europe remains behind in terms of digital transformation, compared with
countries such as South Korea, Japan, and the US, therefore reducing the
competitiveness of sectors where telecommunications is a key input (e.g., cultural
industries, finance, marketing and communications, design, scientific activities,
consultancy, media, etc…).
At international level, European companies lack the scale of other global
operators such as AT&T or Verizon. However, a group of big companies with a
global footprint, such as Deutsche Telekom, Orange, Vodafone, and Telefónica,
have emerged as giants of the continent. Europe also boasts hundreds of
companies focused on their local markets. Even though there is a strong
innovation ecosystem, Europe has lagged in the development and success of
players coming from new technologies into the B2C market. Although a company
like Skype emerged in Estonia, and was rapidly bought by Silicon Valley giant
eBay, and later by Microsoft, the vast majority of new players in Europe today are
non-European (e.g., Facebook’s Whatsapp or Zoom).
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EUROPE OVERVIEW
The telecommunications sector is going through a huge transformation across
the world. This radical change can be observed in several aspects, including the
technology used, participants in the market, regulatory environment, and the way
consumers approach the sector. The changes have not only been significant, but
also fast. In the first decade of the century, telecommunications changed from
landline phone calls, to calls through mobile phones, and later to SMS. In the past
ten years the transformation has continued. The market of personal
telecommunications, traditionally dominated by network operators, is
increasingly threated by new companies, such as Facebook with Messenger and
Whatsapp, Microsoft with Skype, Google with GoogleMeet, and Zoom, to mention
only a few emerging from different sectors. A similar transformation affected
telecommunications for businesses as technological companies entered the
market. The essence of the telecommunications also changed; in contrast with
just few years ago, telecommunications now encompasses several types of
information, like voice, video, data, interactive services, and more recently, the
internet of things (IoT). This shift has been possible thanks to both massive R&D
investment and huge transformation of business models.

Chart 1.1: The structure of the telecommunications sector
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Europe has been one of the epicentres of the transformation of the sector. With
510 million inhabitants and an average GDP per capita of around EUR 26,000, it
is one of the biggest economic areas of the world. Extremely open to trade and
movement of capital, Europe has followed a process of economic liberalisation in
4

the past decades that has enormously contributed to defining its productive
specialisation in high-tech, high added-value and knowledge-intensive goods and
services, such as the telecommunications sector. The combination of high levels
of investment, a sophisticated system of R&D, openness to receiving foreign
companies with innovative products & processes, and relatively efficient public
sector provision of both transversal and sectorial public goods, has led to the
consolidation of a dynamic area where the convergence of quality standards is
one of the main policy goals. We explore in some detail the economic performance
of the region and the effect on the telecommunications sector later in this paper
in Economic Drivers.

The telecommunications sector in Europe is dynamic and innovative, supported
by a strong ecosystem. A combination of modern infrastructure and extended
connectivity is presented within an environment that supports technological
changes thanks to robust competition & regulation frameworks and a massive
stock of knowledge accumulated in companies, universities, government and
regulatory agencies. Telecommunications, and now the Digital Agenda, are key to
the EU as an institution. The challenges faced by the European Commission since
the creation of the single market have been to create a competitive market with
an environment and regulatory framework that is harmonized across countries,
accessible to users and encourages innovation. We explore in some details these
topics later in this paper in Ecosystem.
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The use of telecommunications has accelerated rapidly over the past 20 years.
However, this hasn’t been translated into positive outcomes for traditional
network operators, who have seen their revenues decline. The construction of a
single European market, with strong regulation for competition, roaming policies,
consumer protection, changes in contracts offered by companies to customers,
entrance of Mobile Virtual Network Operators (MVNOs), and more recently, of
Over-The-Top services (OTTs), have been the forces behind this drop. The market
for telecommunications in Europe is extremely dynamic, open to new players and
competitive. With around 830 network operators and MVNOs, Europe has 14
times as many operators as Asia and twice that of North America for every
customer served. Although some of them are heavyweights locally, they lack the
resources and scale to invest as much as other operators do in other areas of the
world (except for a few groups (Deutsche Telekom, Vodafone, Telefónica and
Orange)). In the past 10 years, the market saw the emergence of OTTs – like
Whatsapp with 2.5 billion users that do not pay a fee – which has totally changed
the way the market operates. Later in this paper, in Market performance and key
players, we explore this issue in more detail. Although the majority of the
economic powerhouses of Europe (i.e., Germany, France, Italy, Spain and the UK)
have been following the European rules of the telecommunications market, some
differences can be found among them. The most relevant development is Brexit,
which added uncertainty to both the behaviour of companies and their
consumers’ access to quality service at affordable prices. Later in this paper, in
Country perspectives, we look at the main developments in these countries.
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ECONOMIC DRIVERS
With 510 million inhabitants, and an average GDP per capita of around EUR
26,000, Europe (defined as the EU and the UK) is one of the biggest economic
areas of the world. Extremely open to trade and movement of capital, Europe has
followed a process of economic liberalisation over the past decades that has
contributed enormously to defining its productive specialisation in high-tech, high
added-value and knowledge-intensive goods and services, such as the
telecommunications sector. The combination of high levels of investment, a
sophisticated system of R&D, openness to receiving foreign companies with
innovative products & processes, and relatively efficient public sector provision of
both transversal and sectorial public goods, has resulted in a dynamic area where
the convergence of quality standards is one of the main policy goals. The
coexistence of efficient regulatory frameworks with the presence of big
companies (in some cases world leaders) with a massive number of competitive,
flexible and innovative SMEs, has helped the economy to cope relatively well with
both structural transformations of recent decades – including transformation of
the EU, the emergence of China as a key economic power, and new demands from
consumers, such as sustainability and workers’ protection – and short-term
shocks, such as the financial crisis of 2008 and COVID.

The European economy
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The economy has expanded at an average rate of 1.5% year on year between 2001
and 2019, with drops only in 2008 and 2012. The expansion of the economy
occurred in the context of low inflation, which averaged 2.0% in the same period.
The combination of fiscal rules and anti-inflationary monetary policy (mainly in
the Euro Area) has led to relatively low budget deficits and manageable levels of
debt. Low levels of interest rates – ields of 10-year maturity bonds of the Euro
area’s central governments average 2.6% – have helped to boost private
consumption and investment, which in the past 20 years averaged 21.8% of GDP.
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Chart 2.1: GDP and inflation in Europe
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The consolidation of the European Union (see Box Economic impact of Brexit) has
led to a massive harmonisation in the functioning and regulation of markets,
consumer rights and quality standards for production. In addition to that, the free
transit of goods and workers has created significant economies of scale for
companies that managed to expand (opening subsidiaries or exporting) in the
common market. The development of the common market has encouraged the
expansion of European companies, with huge footprints in Europe and beyond,
into a number of economic sectors such as Telefónica/O2 in telecommunications,
Santander Bank, AXA, Allianz and HSBC in Finance, Inditex and LVHM in fashion,
Buitoni and Nutella in food, Ikea in interior design, Carrefour in retail, and Iberdrola
and EDF in energy. The economies of scales created by the common market have
underpinned key assets of big companies, such as innovation policies (both in
product and process), quality in production that allow them to differentiate, brand
and marketing knowledge, human-resources schemes and, among others,
logistics and supply-chain management. The development of the common
market has not however benefited just big companies. The structure of
companies of Europe shows a huge concentration of SMEs; out of almost 23
million companies, around 93% employ less than 10 people. Most SMEs have
managed to benefit from the efficient ecosystem to expand, invest, increase
productivity, competitiveness, and access new markets. In fact, around 1.7m
European companies have exported in recent years.

Chart 2.2: Expansion of manufacturing by technological level
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In recent years, the European economy has radically transformed its productive
structure. The relevance of manufacturing, which used to be the leading
component in adding value, has been decreasing systemically. For example,
manufacturing now represents only 10% of GDP in France and 19.7% in Germany,
vs. 16% and 23% of GDP respectively in 1995. Manufacturing was replaced by the
rise of other sectors, such as information & telecommunications, professional
services, and scientific activities. Importantly, although manufacturing continues
to play a strategic role in the European economy, its nature has changed. As can
be seen in chart 2.2, Europe has specialised in high-tech to the detriment of low
technology-embedded manufacturing. Sectors with high-tech manufacturing,
such as pharmaceutical, computers, electronics, optical products, and aerospacerelated products, have expanded by 165% in the past 30 years. By contrast, during
7

the same period, sectors with low technology embedded decreased by around
25%.

Box 2.1: Heterogeneity in economic functioning
The functioning of the European economy is heterogeneous and three main
regions can be identified. The first region is the Northern and Central area, mainly
formed by Germany, France, Netherlands, UK, and Nordic countries. The countries
in this category are the richest of the continent, have dynamic labour markets,
high salaries, and better government efficiency. The second category is formed
by the ‘Southern Europe’ area. Italy, Spain, Portugal, and Greece are the main
countries of this group. These countries have a GDP per capita lower than the
previous group. In general, these countries tend to have less flexible labour
markets and governments tend to have a less satisfactory performance in terms
of fiscal discipline. Finally, the third category is formed by Eastern European
countries. Despite the convergence process they have experienced, their
economy is smaller, and their companies are not leaders in global productivity.
Table 2.1: Key indicators by region

EMAIL
admin@bakering.global

Area

Population
(in millions)

GDP per
capita in PPS
(EU 28- 100)

Unemployment
rate

Government
result (as %
of GDP)

Government
Debt (as % of
GDP)

Northern

285.1

115.0

5.8

-0.7

74.6

Southern

129.1

90.4

12.5

-1.7

122.2

Eastern

102.5

73.4

4.6

-1.2

43.0
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The heterogeneity is not just at country level but within the countries as well. As
can be seen Map 2.1, areas of higher income tend to be concentrated in Northern
countries, as well as in metropolitan areas such as Paris, Helsinki, Stockholm, or
the north of Italy and the south of Germany. In addition, some divergence in
income can be seen within the Southern countries. In Spain, for example, the
north formed by Catalonia, the Basque Country and Madrid have a higher income
than the rest of the country. In Italy, something similar happens in the northern
area. Among the Eastern countries, the heterogeneity is not so marked, although
there are some pockets of affluence such as around Bucharest, Warsaw,
Budapest and Vilnius.
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Map 2.1: GDP per capita and economic expansion of selected countries

Source: Eurostat

Effects of COVID on the macro and political spheres
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The collapse of the global economy is estimated at around 3.3% in 2020. Europe,
just like the rest of the world, was hit heavily by the COVID crisis. Early spring
lockdowns, social distancing, disruptions in supply chains and lower demand led
to a record drop in economic activity. The European Union declined by 6.1%, whilst
the UK experienced one of the most dramatic collapses by dropping 9.9%.
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Chart 2.3: GDP growth of selected regions and countries (2020 & 2021-2)
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Governments of the region responded with unprecedented policy support
packages. The fiscal policy was designed to address both the health challenge and
the economic effects of lockdowns (the first being in spring 2020 and the second
in autumn 2020). Fiscal policy (through automatic stabilizers and discretionary
policies) provided support of about 7.5 and 6 percentage points of GDP in
advanced and emerging European economies respectively. According to the IMF,
fiscal policies included;
a) job retention schemes, deployed by about 40 European countries, which
protected 68 million jobs at their peak,
b) corporate sector policies (including guaranteed credit to companies, debt
moratoria, and job retention schemes) provided lifelines to companies,
with the number of corporate bankruptcies declining in 2020 despite the
downturn,
c) financial policy measures which, together with support to households
and companies, helped shield banks from the shock. Nonperforming
loans have remained largely contained, common equity Tier 1 capital
ratios showed resilience, and credit has continued to flow. Central banks
embarked on substantial monetary easing through both conventional
and unconventional means. Macroprudential measures were also eased
to cushion the impact of the crisis on both banks and borrowers.
Importantly, the European Union relaxed existing rules to allow countries
to incur higher deficits to boost emergency packages.
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Table 2.2: Economic performance pre-and-post-COVID
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More than a year after the start of the COVID pandemic, renewed lockdowns and
other restrictions across many countries in Europe will hamper and delay
economic recoveries this year. If wide-ranging restrictions remain in place in most
countries until the end of Q2 2021, they will dramatically restrict domestic
consumption and services activity. More positively, however, most factories in
the region are currently able to stay open under the restrictions, boding well for
the region’s manufacturing sector and ability to export goods. Exports are crucial
for many Western European economies. External demand remains below pre10

crisis levels amid the ongoing pandemic, with orders rising robustly from key
markets, such as China and the US.
Restrictions continue to weigh severely on the travel & tourism sector in Western
Europe, a region in which many countries are heavily dependent the sector.
Indeed, according to data from the World Travel & Tourism Council, the
contribution of travel and tourism to GDP in 2019 was as high as 23% in Iceland,
20% in Greece and 17% in Portugal. It is also a vital sector in many other regional
countries, accounting for over 10% of GDP in Malta, Spain, Cyprus, Italy, Austria,
the UK and Germany. While 2020 data is only available for a small number of
countries, it highlights the drastic impact that the COVID restrictions have had on
the travel & tourism sector so far – in Greece, for example, travel & tourism GDP
fell by a massive 61.1% in 2020 – with the sector accounting for just 8.7% of the
total economy (compared to 20% in 2019).

Box 2.2: Economic impact of Brexit
Brexit opens a new way of functioning for both the British and the European
economies. In the short term, the increased uncertainty regarding the future
relationship between the former partners led to a reduction in investment.
Moreover, changes in rules of access to markets and potential disruptions in
supply chains have forced businesses to develop contingency plans and put a lot
of focus on operational activities to the detriment of strategic ones.
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Noticeably, a number of sectors for whom the European market is key (including
pharma, finance and airlines) have decided to move their headquarters to
countries in the continent. In the financial sector for example, Barclay's moved
5,000 clients to its Irish subsidiary, while Goldman Sachs, JP Morgan, and Morgan
Stanley switched 10% of their clients outside the UK. Bank of America has also
transferred 100 bankers to its Dublin office and 400 to a broker dealer unit in
Paris. Importantly, some regulatory authorities have also moved from the UK to
establish in Europe. The European Medicines Agency (EMA) and the European
Banking Authority (EBA) moving from London to Amsterdam and Paris,
respectively, are examples of this exodus. We can expect the Brexit to affect the
telecommunications sector as the regulatory framework to be adopted in the UK
may diverge from the one in the EU. Moreover, strategies of mergers and
acquisitions may change as the UK and the EU is not anymore a single market.
After achieving a trade deal with the EU, the UK will negotiate new trade
agreements with countries outside of the EU. The UK is in the process of
negotiating a trade deal with the US. The biggest barrier is the agriculture chapter,
as the UK requires greater food safety and animal welfare regulations than the
US does.
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ECOSYSTEM
A combination of modern infrastructure, extended connectivity, technological
changes, robust competition & regulation frameworks, and a massive stock of
knowledge accumulated in companies, universities, government and regulatory
agencies, has contributed to creating a telecommunications sector in Europe that
is dynamic and innovative.

Boasting a strong industrial tradition, European countries have been a hotbed of
highly skilled engineers, especially in telecommunications. Europe has, therefore,
been at the forefront of innovation and performance in the sector for a long time.
In the 1980s, for example, France Telecom launched the first internet-like
experience with the Minitel, with a successful rollout throughout the country until
the internet protocol spread across the world. Western European countries have
a very developed infrastructure to support telephony services, along with capital
and assets to maintain, enhance and innovate in the field.
Chart 3.1: The ecosystem for the telecommunications sector
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Source: Baker Ing International

Telecommunications, and now Digital, is key to the EU as an institution. The
challenges faced by the European Commission since the creation of the single
market have consisted of creating a competitive market within a harmonized
environment and regulatory framework across countries which is accessible to
users and encourages innovation. These objectives are highlighted in the EU’s
12

Digital Agenda, which constitutes the backbone to any development, investment,
and litigation in the area. Reaching these objectives is extremely complex,
especially in such a densely connected territory which counts numerous players,
and technological backgrounds with different standards. The importance of
digital transformation is reflected in the development of the European Digital
Agenda, a plan by the EU to become a world leader in the digital economy.

With accelerating speeds of change, an increase in competition, and with
telecommunication operators struggling to maintain strong revenues, pressure is
on the EU to accelerate decisions and implementation of measures whilst
maintaining the values which define the area. The challenges are multiple, with
the arrival of new technologies such as 5G, and now 6G, for example. In this sector
particularly, the interconnections between institutions and the private sector are
critical, as investment levels are high and not easily solved through market
solutions.

Box 3.1: The Digital Agenda for Europe
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As the sector is rapidly shifting from traditional telecommunications to digital
technology, public policies within the framework for the EU have made the
transition to Digital a priority. To this effect, the EU has been developing various
plans and initiatives, with the Digital Agenda for Europe being the umbrella for
policies and coordination of initiatives. One of the first Digital Agenda’s axis of
work is to have a good diagnosis of the situation in the region and to assess how
it compares with other countries. The Digital Economy and Society Index (DESI) is
the system of indicators that helps Europe establish priorities, set the agenda,
and monitor the development of the Digital Agenda. The DESI is based on five
different indicators: connectivity, digital skills, citizen use of internet, integration
of digital, and digital public services.

These plans are crucial for Europe. The region remains behind in terms of digital
transformation, compared with countries such as South Korea, Japan or the US,
reducing the competitiveness of other sectors where telecommunications is a key
input (eg cultural industries, finance, business marketing and communications,
design, scientific activities, business consultancy, media, etc). A comparison of the
DESI between the EU 27 member states and other countries with strong ICT
advance as per chart 3.2. shows a few areas of development are necessary in
order to compete internationally. Connectivity seems to be the only indicator
where the EU is performing well, however efforts are necessary in adapting the
workforce to the demands created by the new technological developments
(digital skills), and digital public services should be made available easily in all EU
countries, and the internet used for citizen tasks. Within these indicators, there
can even be huge differences between for example the UK, who counts 89% users
of e-government services, and Germany where this number only reaches 49%.
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Chart 3.2: International DESI index 2018
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Despite policy efforts to boost the sector, Europe has been behind in the
development and success of players coming from new technologies in the B to C
market. Although a company like Skype has emerged in Estonia, rapidly bought
by Silicon Valley giant eBay, and later by Microsoft, the large majority of new
players in Europe today are non-Europeans (eg Facebook’s Whatsapp or Zoom).
This could be a threat in several dimensions: First, countries, who traditionally
have been keen to exercise sovereignty over telecommunications, want to extend
their control over the new forms of telecommunications to guarantee national
security. Besides, the proximity to innovative companies allows countries to
shape their scientific and innovation systems towards the needs of the market in
order to guarantee a sustainable technological long-term path.
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Infrastructure for telecommunications
Telecommunications is an extremely capital-intensive sector in which the
regulatory framework plays a crucial role to achieve the right amount of
investment and coverage of the population at affordable prices. Both physical and
non-physical infrastructures required in the telecommunications sector create a
complex network of actors and companies. Constant technological innovations,
sustained increase in the number of users with diverse needs, multiple
applications of technology in almost all the industries, and adaptation of
regulation to new circumstances make telecommunications a particularly
complex sector. In order to simplify, we can say that the infrastructure in the
telecommunications sector has three main pillars: the radioelectric spectrum, the
physical infrastructure for information transmission and the connectivity
available between all devices. These three pillars are evolving as technology
changes rapidly.
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Chart 3.3: Main components of the infrastructure for the telecommunications
sector
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The first pillar is the radio spectrum, which is used to carry information wirelessly
for a vast number of everyday services, ranging from television and radio
broadcasting, mobile phones and Wi-Fi to communications systems for
emergency services, baby monitors, GPS and radar. National regulatory
authorities manage the allocation of radio spectrum in each of the European
countries. These regulators control access to the spectrum through a licensing
framework, granting companies the exclusive rights to use a certain frequency
band in certain areas and for certain periods of time. National authorities work
together within a harmonized European framework (including the Radio
Spectrum Policy Program RSPP), which defines general principles for managing
the radio spectrum efficiently. At international level, governments from different
countries work collectively through the International Telecommunication Union
(ITU), a United Nations agency, to allocate in a coordinated way bands on a global
and regional basis.
In the past decades, the key spectrum allocations have been focused on the 4G
and 5G networks. In Europe, 4G networks cover almost the entire population
(99.4% in 2019), but little progress has been registered on 5G spectrum
assignments, in spite of the objective of the EU to have the auctions for 5G done
by end of 2020. By the end of March 2020, 17 Member States assigned spectrum
in the 5G pioneer bands. Germany, Finland, Hungary and Italy assigned at least
60% of the 5G spectrum already. Bulgaria, Croatia, Cyprus, Estonia, Greece,
Lithuania, Luxembourg, Malta, the Netherlands, Poland and Slovenia have not
assigned yet any 5G spectrum. Operators estimate this delay in auctions is a
major stumbling block in the rollout of 5G. Heterogeneity within the EU is great:
all 5 countries of Europe explored in more detail in 5. Country Perspectives are
above the EU average (21%), as can be seen in chart 3.1, with Germany and Italy
far ahead with 67% and 60% respectively. The EU Digital Compass adopted in
2021 aims however at full 5G coverage across the Union by 2030. Several
countries are also making progress with legislation to enact the “EU 5G toolbox”,
a series of recommendations aimed at cutting costs and red tape, giving access
to the 5G radio spectrum and smoothing cross-border coordination.
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Chart 3.4: 5G readiness (assigned spectrum as a % of total harmonized 5G
spectrum), 2020
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Transmission infrastructure
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The second pillar is the infrastructure required for the transmission of
information. The physical infrastructure includes a number of different hardware
equipment, and the key ones can be identified as cables (terrestrial and
submarine), satellites, telecommunications towers and IXPs. The network in
Europe is extremely connected to other continents and within the region, with
tight webs of cables and satellite receivers across the area. Europe is one of the
densest regions in terms of broadband infrastructure. Map 3.1 provides a good
snapshot of national backbone connectivity.
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WEBSITE
bakering.global
REGISTERED OFFICE
Office 7, 35 Ludgate Hill,
London, EC4M 7JN
REGISTERED
COMPANY
09787114

Note:

presence of IXPs

terrestrial cable

submarine cable

Source: ITU

16

Submarine cables. As of early 2021, there are approximately 426 submarine
cables in service around the world. With 95% of the world’s internet traffic going
through them, they represent key strategic assets for the development of digital
telecommunications. As of 2021, estimations indicate there are over 1.3 million
kilometres of submarine cables in service globally. Some cables are quite short,
like the 131 kms CeltixConnect cable between Ireland and the United Kingdom. In
contrast, others are incredibly long, such as the 20,000 km Asia America Gateway
cable. Telecommunications carriers, who would form a consortium of all parties
interested in using the cable, traditionally owned these submarine cables. In the
late 1990s, an influx of entrepreneurial companies built a great number of private
cables to sell the capacity to users. Both the consortium and private cable models
still exist today, but one of the biggest changes in the past few years is the type
of companies involved in building cables. Content providers such as Google,
Facebook, Microsoft, and Amazon are major investors in new cables, and the
capacity these companies deployed has outpaced ‘traditional’ internet backbone
operators in recent years. Faced with the prospect of on-going massive
bandwidth growth, owning new submarine cables is a key part of their growing
strategy.
Table 3.1: Selection of key submarine cables in Europe
Cable type

Name

Year

Length
(km)

Countries connected

Main owner

TransAtlantic

FA-1

2001

14,500

USA-UK, FRA

Global
Xchange

EMAIL

AC1

1997

14,000

USA-UK, NET, GER

Century Link

admin@bakering.global

TGN Atlantic

2001

13,000

USA-UK

Tata
Communications

Apollo

2003

13,000

USA-UK
France

GTT Atlantic

2001

12,200

CAN, US – IRE, UK

GTT

Celtic Norse

2021

2,000

NOR- IRE

Celtic
Norse, Vodafone
Iceland

C-Lion 1

2016

1,175

FIN – GER

Finnish
government

IRIS

2022

1,700

ICE – IRE

Icelandic
government

CrossChannel
Fibre

2021

550

UK-FRA

Cross-Lake Fibre

KAFOS

2021

504

TUR –ROM

SEA-ME-WE 3

1999

39,000

GER, BEL, UK, FRA, POR,
ITA, MO, GRE, TUR, CYP,
EGY, Middle-East, Asia,
Oceania

Consortium
formed of 92
telecom operators

FEA

1997

28,000

UK, SPA, ITA, EGY, JOR,
SAA, UAE, IND, MAL,
THA, HK, CHI, SK, JAP

Global
Xchange

EIG
(EuropeIndia Gateaway)

2011

15,000

12 countries across 3
continents

16 carriers in the
consortium,
including AT&T,
Portugal Telecom,
Verizon, Vodafone
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Europe
and Africa
and/or
Asia

Cloud

Vodafone

Cloud

Source: Baker Ing International with data from Submarinnetworks.com
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With nearly 50 submarine cables connected to its coasts, Europe is very well
linked to other areas of the world such as America, Africa and Asia. It is connected
to huge cables through the Atlantic, guaranteeing a massive traffic of information
with the US, and has a strong participation in interregional projects spanning from
Europe to the coasts of Africa and Asia. Smaller submarine cables also connect
EU islands or peninsulas (the biggest ones being for the UK, Ireland, Finland, and
Iceland), and connections in the Black Sea have also developed between Turkey
and Romania. As data storage can be located in many places in the world, this
connection to other regions and between more isolated countries is key to ensure
good transmission performance.

Satellites. Satellite coverage for broadband, although providing less speed than
fibre, is accessible to anyone in the region and benefits from a quick installation.
The EU has identified Satellite broadband as a way to fill the digital gap, and has
been running various programmes in that sense, such as the SABER or the
BRESAT projects, focused on the deployment of technology for all at affordable
prices, and the sharing of best practices. Key operators in the satellite area are
Eutelsat (France), Globesat (France), Hispasat (Spain), Telespazio (Italy), SES
(Luxembourg) and Arqiva (UK).
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Telecommunication towers. Telecommunication towers provide the essential
physical infrastructure on which networks place the equipment used to transmit
data that enables mobile and other network services. There are around 4.7m
communication towers worldwide, and 421,000 tower sites in Europe, as of
2018. The annual growth in tower sites across Europe is estimated to be 1 to 3%
in the next five years, with 60% of Europe's towers being located in Germany,
France, Italy, Spain and the UK. Traditionally owned by network operators, tower
sites have been changing hands in the past years, and the rapid growth of new
entrants in the field specialised in the market has been weakening the share of
network operators.
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Internet Data Points (IXPs). The Internet Exchange Point could be defined like a
network facility that enables the interconnection and exchange of Internet traffic
between more than two independent Autonomous Systems. The number of
operational IXPs in Europe has increased by 119.6% over the past 14 years, going
from 102 in 2005 to 224 in 2019. Whilst the growth had significantly slowed
down during 2017 and 2018, 2019 saw IXP growth begin to pick up again. The
number of countries in Europe with IXPs has increased over the past 10 years,
going from 33 in 2009 to 40 in 2019. The IXPs with the most traffic in 2018 were
DE-CIX Frankfurt (Germany), AMS-IX (Netherlands) and LINX LON1 (United
Kingdom).
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Connectivity
Internet penetration in Western European countries is very high (93%, vs 90% in
the US and 59.5% as the world average). By 2025, it is expected that 450 million
Europeans will be using the internet. The penetration of mobile phones is also
important, and at the end of 2019, the unique mobile subscriber penetration was
18

86%, with 470 million unique subscribers. Internet broadband speed in Western
Europe is significantly higher than the world’s average, with the exception of the
UK, whose mobile broadband speed is 36Mbps (on par with the world average),
and fixed broadband speed is 75 (below the world average of 85.7), and Italy,
whose fixed broadband speed is 72.5. The speed at which these indicators are
increasing is significant, exceeding 30% YoY for fixed broadband and reaching up
to 60% in the case of Germany in mobile broadband.

Table 3.2: Internet Broadband download speed (In Mbps), 2020
Country

Mobile

Fixed

France

49.8

173

Germany

43.9

114.6

Italy

41

72.5

Spain

39

157.2

UK

36

75

World Average

36

85.7

Source: Ookla

EMAIL
admin@bakering.global
TELEPHONE
+44 (0)20 1234 5678
WEBSITE

In terms of devices, desktop still represents the biggest market share in Europe
(52%), vs mobile (44.6%) and tablet (3.3%), when global averages point towards a
leadership of mobile (55.3%) vs desktop (42%) and tablets (2.7%). The desktop
market in EMEA is even going through a fast growing phase, registering YoY
growth for Q4 in 2020 of 16.6%, thanks to massive demand in the consumer and
education segment as a consequence of COVID. Lenovo leads the PC market with
25.7% market share, followed by HP (23%) and Dell (14.7%). On the mobile side,
Samsung is the mobile vendor with the highest market share in Europe (32.3%),
followed by Apple (30.8%), Huawei (15.6%) and Xiaomi (10.5%).
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Internet of Things (IoT) is a growing area for telecommunications, who provide
the backbone of the infrastructure necessary for the growth of that new area, as
well as data management and commercial offerings, from smart cities, transport,
security or finance to homes to name a few. Europe’s strong and high-tech
industry, in particular the automotive, buildings and industrial sectors, is
particularly keen on IoT, and currently invests more in this area than their US
counterparts. According to some estimates, subscriptions to IoT devices will
reach 800 million by 2025. The Smarthome market is also developing well, with
a 10% of smart home users in Europe (a figure largely led by Northern Europe,
with 23% for Denmark and 19% for Sweden and Norway for example, and UK with
16%, then Germany with 9%).

Technology
With a strong engineering tradition, Europe has been for a long time a region
where technology developments and innovation have been numerous.
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Importantly, the region benefits from a significant workforce whose skills to
implement new technologies to new or existing services or products are high,
enabling the region to adapt to new technologies relatively easily and rapidly. 4G
services have been rolled out to a large part of the population, becoming the
region’s leading mobile technology (58% of total connections in 2019 were
through 4G). 4G adoption is expected to peak in 2023 before declining as
consumers upgrade to the next generation of wireless broadband, 5G. In fact, by
the middle of the next decade, 5G connections in Europe are expected to
represent 34% of total connections. This number is however subject to significant
capital expenditure by mobile operators in the post-2020 period to expand 5G
network coverage to three-quarters of region’s population by 2025. So far, the
migration to 5G has been experiencing delays, however the EU set up in 2021
ambitious plans for the rollout in the region.
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The EU’s digital agenda is driving developments in connectivity and technology in
Europe. The main pillars of any initiative are a) standardisation, which enables
better harmonization of technology and legislation across borders so that
transition from one country to the other is as smooth as possible; b) affordability,
with initiatives such as Wifi4EU, creating free wifi hotspots in outdoors places or
legislation forcing network operators to offer free roaming services when the
service is used in any EU country, low-rate intra-EU calls, etc; c) accessibility of
connection for everyone, including in rural areas with the satellite broadband
programme, and d) the respect of competition rules. Many programmes from the
EU are transversal to these pillars. The EU’s role is also key in the 5G rollout in the
region, as it coordinates and facilitates the rollout whilst imposing strict
deadlines.

Regulation and competition
The telecommunications sector has a number of challenges that require a
regulation framework and competition policies. Limited amount of infrastructure
can create problems as the consumers cannot receive the services or competition
cannot be guaranteed. Since investments in broadband infrastructure
deployment is recovered through final customers’ subscriptions, private
telecommunications operators have little economic incentive to offer services in
areas of lower population density. Civil works (enclosures, ditches, ducts, etc.) can
account for more than half the cost of deployment of a fibre optic network, which
could present a barrier to entry for new and existing operators alike. In this
context, an effective public policy must achieve different goals simultaneously,
which are framed by the EU Commission.
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Legal and institutional framework
The EU has been extremely active in laying out the bases with the ambition to
create a harmonized and competitive telecommunications market, whilst
promoting consumer rights within the European single market. This followed the
deregulation of the telecommunications in the 1990s and was placed in order to
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counterbalance the power of the monopolies that were in place in each member
state until the market opened. Today, the market has changed radically, as the
business of telecommunications increasingly revolves around data, data
management and digital. In this context, the EU’s Digital Plan includes a number
of initiatives and laws (done or in the making) to encourage innovation and
business development in a competitive and fair way, as part of a ‘Digital Single
Market Strategy’. They all revolve around three key pillars: technology that works
for people, a fair and competitive digital economy, and an open, democratic and
sustainable digital society. Their aim is to position Europe as a key global player,
whether in terms of international standards or in terms of market openness. Data
and Artificial Intelligence (AI) are also development areas of interest. In addition
to the Digital Plan, the EU Commission issues Directives that have to be applied
at national level. They are aimed at paving the way towards harmonized and
competitive technology, and the protection of the consumer. They are binding,
and the Commission has the power to launch infringement proceedings against
any Member State that fails to comply with EU telecoms laws and regulations. If
necessary, the Commission may refer the case to the Court of Justice of the
European Union.

Regulation of Infrastructure Development and Access
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The expansion of networks of new generation (like 4G and 5G networks) is the
basis for the adoption of ICT by a broad segment of the population. Infrastructure
regulation must address the dual objective of promoting private investment to
the greatest extent possible, taking into consideration the more disadvantaged
segments or areas with higher cost access. Efficiency in resource allocation (e.g.,
Radioelectric spectrum policies) and the use of available infrastructure
(infrastructure sharing) must be combined with the effective use of universal
services and access to promote infrastructure in more disadvantaged areas. A
variety of initiatives from the EU have influenced the sector, such as the 5G rollout
in the area. Some have encouraged innovation around 5G technology through
public funding; others such as the EU’s radio spectrum policy programme are
laying the basis of more efficient and harmonious use of the spectrum in order to
leverage economies of scale in innovations or commercial propositions, and ease
of use for consumers within the member states; finally some like the 5G action
plan were put in place to encourage the early rollout of the network infrastructure
(although it has been repeatedly criticized by telecommunications operators for
actually delaying the rollout of 5G, placing Europe in a challenger position in terms
of 5G access).

Regulation of Competition and Consumer Protection
Competition and consumer protection are key to the EU telecommunication
policies. Some Commission Decisions had a direct impact in the consumers’ rights
within the region, such as the suppression of roaming costs for consumers
between EU countries, price caps for intra-EU communications. Competition
Decisions are also shaping the telecommunications market. They managed to
break rapidly the former monopolies, creating an extremely competitive
21

environment. In addition, new entrants with price-slashing policies have been
authorized by the EU under the principle of equality of treatment of all the players
in the sector, which led to a price war within the member states, where the
existing telecommunications operators had to reduce their prices in order to
compete.
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Telecommunications in Europe

MARKET PERFORMANCE &
MAIN PLAYERS
The use of telecommunications has been growing rapidly in the past 20 years.
The increased interconnections through telecommunications have seen a move
from landline to mobile telephony, voice mobile telephony to SMS, message to
data, and more recently access to better technologies to support this trend such
as broadband. However, this hasn’t been translated in revenues for traditional
network operators, who have seen their revenues decline. The construction of a
single European market, with strong regulation for competition, roaming policies
or consumer protection, changes in contracts offered by companies to customers,
entrance of MVNOs and more recently of OTTs have been additional forces behind
this drop.

Market performance
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The market has been characterized by two main periods in the past 15 years, as
can be seen in chart 4.1. The first one between 2007 and 2014, where the sector
saw a significant drop in prices as a consequence of enforcement of new
regulations, commercial offerings and competition from network operators and
more recently the entrance of OTT services. The second period, from 2014 to
2020 -when the emergence of new technologies to cope with massive data
transmission became needed for consumers-, saw mild increase in turnover,
stopping the downward trend up until 2020, as the pandemic encouraged more
use of telecommunications.
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Chart 4.1: Turnover in Telecommunications sector in the EU (index 2015=100)
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Global digital disruption
Tecnological change -in particular digital disruption- is affecting all the sectors,
and telecommunications is not an exception. As speed of data transmission got
faster and data usage became more affordable, data traffic increased massively.
Average monthly data traffic per mobile subscription tripled between 2016 and
2019 in Western Europe. In France, the growth of mobile data per mobile
subscription has been particularly important, as mobile data consumption almost
quadrupled during the same period, as can be seen in chart 4.2. In the past year,
the expansion of the data consumption in the EU has been accentuated during
the lockdown months. A clear example of the increase during the pandemic is
Italy, whose average daily data traffic on mobile networks increased by 56% in
2020 compared with 2019, with spikes in March and April when the country went
into a national lockdown.

Chart 4.2: Mobile data consumption per subscription in selected countries (in
GB)
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This rapid and massive increase in data traffic has been adding significant
pressure on network operators, whose subscriptions work for most on a fixed
price basis. Data revenues remain to date only a limited substitute for voice
revenues, in spite of being the fastest-growing business for telecom operators.
The capacity to monetize substantially that data is still unclear, and efforts in
finding new business models are huge across the sector, with some attempts by
integrated players to profit from content rights sold via their networks, or to
partner with internet-based communications players.
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Changes in market participants
As part of the shift towards digital, the telecommunications sector is moving
rapidly from a phone service market (voice and text) to a data market. This shift
has led to the arrival of new types of players, who are appearing at different
functions of the sector, like infrastructure provision or commercial exploitation.
Chart 4.2 shows at which levels of the sector each of these new types of players
become serious participants in each of the functions.

Chart 4.2: Activity of different type of players by function of the sector
Type of player

Network providers

Infrastructure

Connectivity &
Technology

Commercial
exploitation

Content and
digital-based
communicati
ons

X

X

X

X

X

X

X

X

X

X

X

X

MVNOs
OTTs

X

Telco hardware
infrastructure providers

X

Cloud storage services

Source: Own elaboration
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Traditionally, the networks providers used to participate in each of the core
functions. The competition was among network providers. Even if other
companies were performing some of the functions, they were just providing
services to the network operators themselves. More recently, the emergence of
Mobile Virtual Network Operators (MVNOs) has altered this balance. The MVNOs
commercially exploit networks they don’t own, allowing them to compete with
network operators for the capture of customers. Some have even expanded their
presence to other functions such as connectivity and technology to gain more
control over the quality of the service they provide. Lebara, Lyca Mobile are
examples of successful MVNOs that have spread in Europe.
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More recently, another type of player has emerged. The OTT (Over-The-Top)
services provide telecommunications services such as messages, calls, and even
video calls, through the internet. Some of the most famous public-facing of these
OTTs are Facebook Messenger, Whatsapp or Zoom. The OTTs have followed a
path where they now operate all the functions from commercialization of Zoom
subscription to Facebook owning submarine cables. OTTS are a particularly
challenging competitors to network operators as they often offer their services
for free or for a much lesser fee than network operators would. Gradually, the OTT
business model is changing from a free-based service (usually with limited use of
the service) towards a full use through a paid-for model. These services are seen
by the network operators as a potential source of income for themselves. As a
consequence, they have started to launch or acquire their own OTT services or to
close key partnerships with existing ones. Orange, for example, has launched a
range of OTT services for its business-to-business activities.
25

Finally, competition also comes from players without a history in the market. One
of these types of player is the Telco hardware infrastructure providers. Phoenix
Tower, for example, was founded in 2013 and in just few years has managed to
challenge the dominance of network operators and their spin-offs (e.g. Orange’s
TOTEM and Vodafone’s Vantage Towers) on the telecommunications towers
subsector. The other type of players is companies developing services in cloud
storage, data management or AI. Among these are Sillicon Valley giants such as
Amazon, Microsoft or IBM.

Drop in prices in the EU
The EU telecommunications market is characterized for having particularly low
prices in comparison with the rest of the world. In 2019, Europe was the region
with the most affordable mobile-data baskets relative to income, with 32
countries having a basket costing less than 1% of gross national income per capita
(GNI p.c.), below the 2% of GNI p.c, target set by the EU. With regards to
affordability of fixed services, Europe is the region with the lowest fixedbroadband basket price as a percentage of GNI p.c. (1.5%). As per chart 4.2, the
EU’s Average Revenue Per User (ARPU) is less than half that of the US, and only
fixed broadband in South Korea sees an ARPU lower than Europe’s.
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Chart 4.2: ARPU EU vs other countries, mobile and fixed broadband, 2020 (in
USD)
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The prices to customers in telecommunications have dropped in the region in the
past 20 years by nearly 40% between 2006 and 2017, for both consumers and
businesses. In the past decades, several factors have contributed to this drop. The
construction of a single European market, with strong regulation for competition,
roaming policies or consumer protection, changes in contracts offered by
companies to customers, and the entrance of new players such as MVNOs and
more recently of OTTs have been the forces behind this drop.
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Main players
The market for telecommunications in Europe is extremely dynamic, open to new
players and competitive. With around 830 network operators and MVNOs, Europe
has 14 times as many operators as Asia and twice that of North America for every
customer served. All of them operate in relatively homogeneous and competitive
environments, with market shares in each segment rarely reaching 40%, as seen
in table 4.3. Although some of them are heavyweights locally, they lack the
shoulders and scale to invest as much as operators do in other areas of the world,
with the exception of a handful of groups (Deutsche Telekom, Vodafone,
Telefónica and Orange). In the past 10 years, the market saw the emergence of
OTTs (from Yahoo Messenger to the global expansion of Whatsapp to 2.5 bn
users in the world today).

Table 4.3: Main network operators and market share per country
Country

Germany

Spain
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Italy
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United Kingdom

Mobile

Fixed

Broadband

Broadband

Vodafone (36%)

Deutsche Telekom (39%)

Deutsche Telekom (31%)

Vodafone (30%)

Telefónica (28%)

1&1 Drillisch (12%)

Telefónica (30%)

Telefónica (37%)

Orange (24%)

Orange (24%)

Vodafone (22%)

Vodafone (20%)

Orange (36%)

Orange (41%)

SFR (31%)

Free (22%)

Bouygues (16%)

SFR (21%)

TIM (32%)

TIM (36%)

Wind Tre (28%)

Fastweb (25%)

Vodafone (27%)

Vodafone (13%)

Telefónica (29%)

BT (34%)

BT (28%)

Sky (23%)

Vodafone (18%)

Virgin Media (20%)
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Four main types of players are part of the European telecommunications market.
Firstly, the network operators with a global footprint: Deutsche Telecom,
Telefónica, Vodafone and Orange are groups whose presence expand beyond the
EU territory, and whose weight and capacity for innovation have enabled them to
be amongst the global leaders in the sectors. Alongside these global groups are a
lot of local or regional network operators, who constitute our second category of
players. Their activities focus on the country they originated from, and sometimes
span through some other EU countries. Third, MVNOs, who have an important
presence in Europe. Finally, OTT services, who rely on internet infrastructure to
provide telephony services such as voice, messages and video.
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European network operators with global footprint
The first group is made of big companies -usually from the region- that have
managed to consolidate their dominant position in their local market and
expanded to other countries of the common market. The biggest companies of
that group are Deutsche Telekom (Germany), Vodafone (UK), Orange (France) and
Telefónica (Spain). Their global weight is significant. They have managed to
expand beyond the EU, specializing in different areas of the world. Telefónica, for
example, has very important operations in the UK -with the brand O2- and in
majority of the countries of Latin America. In general, these companies were the
national State-owned telecommunications providers and, thanks to the
deregulation and strengthening of the common market, they could expand.

Table 4.1: Key European network operators with global footprint (2020)
Network operator

EMAIL

Origin

Operations

Global
revenue

Market
capitalisation

(in USD bn)

(in USD bn)

Deutsche Telekom

Germany

Europe and the US

106

87.4

Vodafone Group

UK

Asia, Africa, EU, Oceania

50.5

46.1

Orange

France

Europe, Africa, M. East

46.9

32.7

Telefónica

Spain

Europe and Latin America

49.9

24.2

Source: Xerfi
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Deutsche Telekom AG. Deutsche Telekom is a German-based provider of
telecommunications and information technology services. It was formed from
Germany’s State-owned sole telecommunications provider in 1995. Today the
company’s activities span across the three main segments of
telecommunications (fixed, mobile and data), but also digital TV, digital media, IT
services and telecommunications, which it serves in Europe, Eastern Europe and
the US. The German State still owns 14.5% of the company, who is the biggest EU
telecommunications group in the world today, with more than USD 100bn global
revenue in 2020. The most well-known brands are BT group, T-Mobile and TSystems with subsidiaries in all over the world.

Vodafone Group PLC. Vodafone Group is a UK-based company that, unlike most
other European major groups, was not originally the State-owned sole provider
of telecommunications. In 40 years of existence, the company has managed to
become the second biggest European telecommunications group, providing
services in the EU, Asia, Africa and Oceania. It offers fixed, mobile and data
services for consumers and businesses, and expanded also to digital TV (22
million subscribers across 11 markets) and IoT (surveillance systems, smart
meters, vehicle manufacturing assistance, data-based insurances, etc).
Orange SA. Orange is a French-based multinational telecommunications
company. Originally known as France Telecom, France’s sole State-owned
telecommunications provider, the company expanded rapidly beyond the French
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borders after the deregulation of the mid-1990s. The company operates mainly
in France and Spain and has global presence in 26 countries, in Europe, Africa and
the Middle East, where it provides fixed, mobile telecommunications and data, as
well as cable television, internet services, broadcasting and mobile financial
services to consumers and businesses.

Telefónica SA. Telefónica is a Spanish-based integrated and diversified
telecommunications multinational. The group expanded very rapidly since the
mid-1990s to become a global telecommunications provider through several
commercial brands such as Movistar (Latin America and Spain), O2 (Germany,
Spain and UK) and Vivo (Brazil) for example, through which it provides fixed and
mobile telephony, broadband and subscription television. After decades of
international expansion, Telefónica is however re-focusing its strategy on core
markets (Germany, Spain, UK, and Brazil) and is disengaging from its activities in
the rest of Latin America. A re-focus is also taking place around its tech
capabilities and IoT/AI, reflected in some of the specialist brands it owns like
Wayra (start-up accelerator), On the Stop (Smart Retail), ElevenPaths (security),
LUCA (big data), or Acens (cloud).
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Although these companies have a dominant position in the region, the key players
in the global market are not European companies. The biggest
telecommunications companies worldwide are mostly from the United States.
AT&T and Verizon held the highest revenues in 2020, with 161.5 billion euros and
117.5 billion euros respectively. Behind them, Chinese and Japanese companies
show high revenues, including China Mobile, China Telecom and NTT from Japan.
The European companies see their weight reduced in the global market, with the
exception of Deutsche Telekom, T-Mobile and Telefónica who hold a position in
the top 10 leading telecommunications companies.
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Table 4.2: Leading network operators worldwide (2020)
WEBSITE
Company

Country

Revenue (in EU bn)

AT&T

USA

161.5

Verizon

USA

117.5

China Mobile

China

98.4

Comcast

USA

97.1

NTT

Japan

94.2

Deutsche Telekom

Germany

80.5

REGISTERED
COMPANY

T-Mobile

Germany

68.4

Softbank

Japan

52.4

09787114

China Telecom

China

49.6

Telefónica

Spain

48.4

América Móvil

Mexico

47.6

Vodafone

UK

43.7

Orange

France

42.2
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Source: Baker Ing International based on Statista

29

Local network operators
The second group of players is formed of companies whose operations are limited
within their local market and potentially other countries of the region. Many of
these companies have emerged in recent years as a consequence of both
regulatory changes (i.e., the deregulation of the market, competition policies and
consolidation of single market) and technological changes leading to new specific
segments of the market such as mobile telephony and more recently mobile
broadband.

Table 4.3: Top 5 local EU network operators groups (2020)
Company

Country

Revenue (in EU bn)

Bouygues

France

38

BT Group

UK

22.9

Vivendi

France

16.3

Telecom Italia

Italy

15.8

Liberty Global

US

11.5

Source: Baker Ing International
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MVNOs (Mobile Virtual Network Operators) are operators whose main focus lies
on commercialization. They don’t run infrastructure, and instead contract
network providers for the use of it. Their presence dates back from the late 1990s
in Europe, where the first MVNOs were created, in a context of deregulation.
Today, Europe is the region in the world that accounts for the greatest amount of
MVNOs (605), far exceeding North America (130) or Asia (128). They represent as
much as 15 to 20% of the total mobile market in some EU countries, and around
two thirds of all the continent’s MNVOs are found in just five EU member states
–Germany, the UK, France, Netherlands and Spain. Some examples of MNVOs are
LycaMobile, -which operates in 15 European countries- and LebaraMobile –
which operates in 8 European countries.

OTTs
OTT services are even more recent than MVNOs. In the past few years, new
players such as Skype, Whatsapp and Facebook have redefined the
communication standards among people through their free applications (let alone
broadband consumption, where other OTT services such as YouTube, Netflix and
Spotify have digitized the consumption of audio and video by consumers and have
generated exponential demand for data). At a business level, providers such as
Amazon, Microsoft, IBM and Google have made the use of cloud infrastructure
globally widespread. These digital providers use telecom operator’s physical
telecommunications infrastructure to deliver services that reduce the demand for
voice calls and instant messaging, leading to flat or falling revenues for
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incumbents. At the same time and as seen earlier, telecommunications operators
have to make large additional investments to keep up with the growing demand
for mobile data, which they are unable to monetize because of competition from
OTT providers. Some European operators have however adapted well to the
presence of the OTTs, and they have often formed partnerships with them where
the end-user has some unique financial incentive to buy the OTT service via the
operator (eg, Telia has a partnership with Swedish music streaming service
Spotify; BT has a partnership with Comcast-owned Sky for the NowTV app, an
OTT version of Sky’s TV content; Telefónica has partnerships in several markets
for the relatively new Disney+).
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Telecommunications in Europe

COUNTRY PERSPECTIVES
The telecommunications sector in Europe is strongly influenced by policies at EU
level, which shape the landscape in terms of infrastructure and market. This
contributes to creating a rather homogeneous landscape, especially in the
Western European countries studied here. Each of them presents however
specificities and various level of coverage or innovation adoptions.

Challenges

GER

EMAIL

Structural behaviour
• Germany’s telecommunications
infrastructure is dense and generally upto-date. It is the leader in 5G readiness, and
download speeds are high.
• Germany is one the biggest markets in the
EU, in terms of revenues. It also is the
home of the biggest global European
operator, Deutsche Telekom

• Investment needed in order to keep
delivering data in a context of constantly
increasing demand remains a challenge as
revenues of telecommunication operators
are decreasing.
• The high presence of MVNOs in the country
exacerbates further that challenge

• France’s telecommunications infrastructure
is performing well above the EU’s average,
with excellent download speeds and an
extensive internet and mobile penetration.
• Home of a big global player, Orange, France
is also a very competitive market where
local operators have been thriving. The
arrival of low-cost entrants has
significantly shaken the market and
contributed to that competitiveness

•

FRA

Table 6.1: Telecommunications: Snapshot of main European countries

• The Italian telecommunications sector
boasts a very effective and progressive
fibre network, and 5G is being rolled out
rapidly compared with the rest Europe. The
rollout of free Wifi in public places is ongoing
• Telecom Italia leads a competitive market

• Download speed for both fixed and mobile
remains one of the slowest in Western
Europe
• The country has to catch up on e-citizenship
initiatives, as very few bureaucratic
processes are available online.
• The telecommunications revenues for the
country are still among the lowest in
Western Europe

• Spain has developed a strong and
competitive telecommunications
infrastructure, with a highly performing
fixed network.
• Telefónica is the market leader, with a
global footprint in other EU countries (UK)
and Latin America, in a very dynamic
market

• Mobile performance remains a challenge,
with a very slow 5G rollout and mobile
download speed among the worst in
Western Europe

•

• Mobile connections and performance are
among the lowest in Western Europe, and
5G readiness is relatively low
• The Brexit is expected to have direct
consequences on consumption as roaming
fees won’t be protected anymore and as
prices from operators could increase
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The UK has been developing strong
infrastructure through public funding and a
dynamic private sector, and fixed
broadband is well-performing
• BT leads the fixed broadband market and is
a close contender to Telefónica’s O2 in
mobile

Slowliness in infrastructure rollout has
been pointed at by the private sector, with
interrupted in 5G band allocation causing
delays in the deployment of adapted
technology (IoT, etc)
• The COVID crisis has exacerbated existing
tensions for network operators, who had to
cope with higher demands in data
consumption
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GERMANY
Telecommunications
infrastructure

Market

GDP per capita
(USD)

Investment (% of GDP)

Revenues (billion euros)

45,733

20.3

67.7

DESI score

Internet penetration

-4.9

56.1

91

Unemployment

5G readiness (% of total
5G spectrum)

Mobile connections (% of
population)

4.2

67

103

Country Performance
GDP
(USD bn)
3,803
GDP growth
Pre COVID

2020

0.9
Inflation
2.2

Main fixed broadband providers

Deutsche Telekom (39.3%), Vodafone (30.4%)

Main mobile providers

Vodafone (36.2%), T-Mobile (31.3%), Telefónica O2 (28.4%)

Main MVNOs

Lycamobile, Truphone, Sipgate Wireless and Voiceworks

Macro overview
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Following ten consecutive years of expansion, the German economy contracted
in 2020 due to the pandemic restrictions. GDP shrank by 4.9% as domestic
consumption, private investment and external demand all slumped. However, the
downturn was less severe than in the other major economies of Western Europe,
including France, Spain and the UK. Germany's relatively better weathering of the
crisis reflects a high level of government support. The economy is expected to
rebound by 3.6% in 2021, with the bulk of the recovery is likely to take place in the
second half of the year. The recovery will be helped by the easing of lockdown
restrictions, as well as ongoing generous government stimulus measures.
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Ecosystem
Germany has a high rate of internet users (91% of the population), and mobile
connection vs total population is strong at 103%. It currently leads the EU on 5G
readiness -the amount of spectrum assigned and available for 5G-, although
there is still a significant urban-rural digital divide in terms of fixed NGA (Next
Generation Access) coverage. Download speed is very decent for mobile (43.9
Mbps), placing Germany second in the region only behind France (49.8 Mbps).
Germany’s download speed for fixed broadband is relatively high at 114.6Mbps,
and the 2017 strategy to install fibre infrastructure on a large scale set up by the
German government should improve further that performance. On the digital
public services dimension, Germany still underperforms comparing to the rest of
the European countries. The level of online interaction between public authorities
and the general public is very low (only 49% of online users engage with egovernment services).
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Market
Germany is one of Europe’s largest telecommunications markets, with the sector
generating USD67.7 m revenues, far ahead of the other countries studied in this
report. It hosts a number of significant operators, including the leading European
global network operator, Deutsche Telekom. All players operate in an effective
competitive environment. The fixed broadband market is led by Deutsche
Telekom, with 39.3% of the market, followed by Vodafone (30.4%), and other
competitors such as United Internet, Vodafone Kabel Deutschland, Unitymedia,
Tele Columbus, NetCologne, wilhelm.tel, M-net, Deutsche Glasfaser, EWE TEL
etc. The mobile market is led by Vodafone with 36.2% share, followed by T-Mobile
and Telefónica / O2 with 31.3% and 28.4% of the market respectively. In addition
to these three mobile network operators (MNOs), the mobile landscape in
Germany includes four full mobile virtual network operators (MVNOs): Lycamobile
Germany GmbH, Truphone GmbH, Sipgate Wireless GmbH and Voiceworks
GmbH.

SPAIN
Country Performance
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GDP
(USD bn)
1,278

Investment (% of
GDP)

Revenues (billion euros)

27,132

20.2

40.6

2020

DESI score

Internet penetration

-10.9

57.5

91

Unemployment

5G readiness (% of
total 5G spectrum)

Mobile connections (% of
population)

15.5

30

93

GDP growth
Pre COVID
2.2
Inflation
-0.3

Main mobile providers
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Market

GDP per capita
(USD)

Main fixed broadband providers

REGISTERED OFFICE

Telecommunications
infrastructure

Telefónica (37.39%), Orange (24.7%), Vodafone
(20.39%)
Telefónica (30% ), Orange (24.7%) and Vodafone
(22.8%), with 24.7% and 22.8% of the market share,
respectively

Macro overview
The Spanish economy contracted by 11% in 2020, as the coronavirus pandemic
and measures to contain it – both domestically and abroad – weighed heavily on
activity and demand. Spain’s recession was the most severe in the Western
Europe region. This reflects a number of structural features that make the
Spanish economy more vulnerable to COVID-related disruptions, including its
high prevalence of small and medium size enterprises (SMEs), the importance of
tourism, and the widespread use of temporary employment contracts. The
economy is projected to partially recover in 2021, with growth of around 6.4%.
Momentum will remain subdued in the first half of the year, as economic activity
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remains severely hampered by ongoing COVID restrictions. The anticipated pickup in activity in the second half of the year depends crucially on the speed of
Spain’s vaccine rollout, which has been sluggish so far. The government’s current
plans to administer at least one dose of the vaccine to 70% of the population by
the end of August are ambitious and at high risk of being delayed. Nevertheless,
the progressive lifting of restrictions should boost economic activity from the
third quarter onwards, driven by the materialisation of pent-up consumer
demand and a rebound in investment helped by moderating uncertainty.
Gradually recovering global demand will also help to lift exports. All in all, the
recovery will be protracted, and the outlook is highly uncertain, with risks heavily
tilted to the downside amid uncertainty over the course of the pandemic.
Moreover, the strong prevalence of SMEs in the economy, which tend to have
minimal capital and small margins, indicates a high risk of a wave of business
insolvencies materialising, particularly when the government withdraws its key
support measures.

Ecosystem

EMAIL
admin@bakering.global
TELEPHONE
+44 (0)20 1234 5678
WEBSITE
bakering.global

Internet penetration in Spain is on par with peer countries (91% of the population).
Mobile connections vs total population is strong (93%, at the same level as Italy),
although lower than France (103%) and the leader Germany (135%). The
implementation of 5G networks became today’s priority among Spanish
operators to improve quality and speed in mobile connections, as the country is
currently delayed in 5G implementation (only 30% of the 5G-dedicated spectrum
is allocated). Fixed broadband download speed is the strongest in the region
(157.2 Mbps), however mobile download performance is relatively poor with
39Mpbs, vs 49.8 in France. The national programme for the extension of nextgeneration broadband networks (‘Programa de Extensión de la Banda Ancha de
Nueva Generación’, PEBA-NGA), continues to provide financial support for the
roll-out of broadband networks in underserved areas. The scheme to improve the
existing infrastructure for 2020-2022 rises to 400 million euros. Spain ranks
second among the EU countries on digital public services dimension. Indicators
show a high level of online interaction between public authorities, citizens and
businesses. In 2019, 82% of Spanish internet users actively engaged with egovernment services, 6% more than the previous year.
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Market
The rise of mobile communication in a relatively short period of time and its
development in Spain has made an impact on the telecommunications market,
which today generates USD46 Bn revenues. The country is the home of global
players such as Telefónica, and boasts a very dynamic and competitive market.
The three largest operators -Telefónica, Vodafone and Orange- account for more
than 80% of the fixed broadband market, followed by a fast growing fourth
national player, Másmóvil. Telefónica's market share in broadband is 37.4%,
followed by Orange and Vodafone with market shares of 24.7% and 20.4%,
respectively. The mobile market is led by Movistar (Telefónica) with 30% of the
market, followed by Orange and Vodafone, with 24.7% and 22.8% of the market
share, respectively. OTTs have a substantial impact on SMS but far less on the
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consumption of mobile voice services. The growing popularity of messaging apps,
especially Whatsapp, are making the use of SMS residual for the mass market.

FRANCE
Country Performance
GDP
(USD bn)
2,599

Telecommunications
infrastructure

Market

GDP per capita
(USD)

Investment (% of
GDP)

Revenues (billion euros)

39,907

23.7

52

2020

DESI score

Internet penetration

-8.2

52.2

91

Unemployment

5G readiness (% of
total 5G spectrum)

Mobile connections (% of
population)

8.2
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103

GDP growth
Pre COVID
1.7
Inflation
0.5

Main fixed broadband providers
Main mobile providers
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Orange (41.6%), Free (22.2%), SFR ( 21.9%)
Orange (36.9%), SFR (31.4%), Bouygues (16.2%)

Macro overview
The French economy contracted by a sharp 8.2% in 2020 as a result of the
coronavirus, with the country being one of the worst affected globally by the
pandemic. The tourism, manufacturing, retail and construction sectors were
worst hit, reflecting the impact of strict lockdown and social restriction measures.
While the economy is expected to rebound by a robust 5.8% this year (one of the
strongest projected growth rates in the region), activity in the first half of the year
will remain weak. Beyond this, some degree of restrictions are likely to remain in
place for at least the first half of 2021, as the government gradually rolls out
vaccinations. The economic recovery should then gain pace in the second half of
the year as restrictions are gradually relaxed and pent-up demand boosts
household consumption and spurs business investment. Crucially, the projected
recovery depends on the timely implementation of the vaccination programme
and its success in conferring protection against new variants that are already
expanding rapidly. Moreover, the extent of the recovery will be limited by impaired
balance sheets and elevated unemployment.

Ecosystem
Internet penetration in France is on par with peer countries (91% of the
population). Mobile connections vs total population is very high (103%, second
behind Germany’s 135%). France’s 4G coverage is extremely extended (99%),
however the country has had delays in the allocation of the 5G spectrum as the
COVID crisis started. With 33% readiness, it remains still above the region’s
average (21%), but way below Western European counterparts such as Italy (60%)
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or Germany (67%). Download speed for both mobile and fixed broadband are the
highest in the region (173 Mbps for fixed broadband and 49.8Mbps for mobile), a
consequence of the rollout of its national broadband plan (Plan France Très Haut
Débit) and of a plan to provide fibre to home (FTTH) nationwide by 2025, which
involves investing an estimated total of €20 bn. In November 2019, fibre to the
home (FTTH) deployment reached around 90% in very densely populated areas,
while approaching 60% in less densely populated areas and 15% in rural areas. On
the e-government side, France prioritises the digitalisation of procedures and the
improvement of existing online services. The number of e-government users
choosing to submit forms online has increased to 76% in 2019.

Market

EMAIL

Supported by a population of more than 65 million, France’s telecom market is
one of the largest in Europe. Telecommunications revenues reach EUR52 m
annually. The four main operators active on the French fixed broadband market
are Orange (formerly France Telecom), SFR, Free and Bouygues Telecom. The
market is led by Orange, with a market share of 41.6%, followed by Free and SFR
with shares of 22.2% and 21.9%, respectively. The French mobile
telecommunications market is characterised by strong competition between the
same main four operators as on the fixed market: Orange, SFR, Bouygues
Telecom and Free (the latter entered the mobile market in 2012). The leading
operator is Orange, with a market share of 36.9%, followed by SFR and Bouygues
with shares of 31.4% and 16.2%, respectively. Talks are constantly on-going
between SFR and Bouygues about a potential merger, acquisition or partnership.
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1,885
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Market

GDP per capita
(USD)

Investment (% of
GDP)

Revenues (billion euros)

31,288

17.5

37.1

2020

DESI score

Internet penetration (in %)

-8.9

43.6

84

Unemployment

5G readiness (% of
total 5G spectrum)

Mobile connections (% of
population)

9.2

60

93

GDP growth
Pre COVID

REGISTERED
COMPANY

Telecommunications
infrastructure

0.6
Inflation
0.7

Main fixed broadband providers
Main mobile providers

Telecom Italia (36.5%), Fastweb (25%), Vodafone
(13.5%)
Telecom Italia (32.2%), Wind Tre (28.9%), Vodafone
(29.7%)
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Macro overview
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The Italian economy contracted by 8.9% in 2020 as a result of the dual supply and
demand shocks stemming from the COVID, with the hospitality, tourism, and
transport sectors most severely affected by the restrictions on mobility and
economic activity. Of the four largest Eurozone economies, Italy's downturn was
not as steep as that of Spain (-11.0%) but was worse than that seen in Germany
(-4.9%) and France (-8.2%). GDP is forecast to recover by around 4.2% in 2021, as
the ongoing immunisation programme helps to provide an eventual exit from the
pandemic. However, heightened uncertainty over emerging mutations could
cause setbacks and delay the economic recovery. Nevertheless, investment
activity should be supported by increased EU funding this year and a continued
accommodative fiscal policy stance, while the gradual reopening of the global
economy will help fuel foreign demand. Consumer spending, meanwhile, will be
spurred by the eventual relaxation of restrictions, which should unleash pent-up
demand in the second half of this year. However, ongoing caution and still-high
uncertainty will limit the extent of the revival in both consumer spending and
business investment. The Italian government allocated significant fiscal
resources to deal with the health crisis and cushion its social and economic
effects in 2020, and large-scale support remains in place – including short-term
work schemes and temporary moratoria on taxes and the servicing of bank loans.
All in all, after registering a fiscal deficit equivalent to 9.5% of GDP in 2020, Italy is
likely to register another substantial deficit this year (projected at 8.8% of GDP).
The recovering economy and the phasing out of anti-crisis measures should help
the government to rein in the deficit more significantly in 2022.
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Internet penetration in Italy is 84.1%, a decent reach but the lowest amongst
Western European countries. The country counts 93 mobile connections per 100
inhabitants, and 4G coverage is almost complete (97%). In addition, Italy’s 5G
readiness is one of the best in Europe (60% of the spectrum allocated), and as
early as 2019, some Italian operators started the commercialisation of 5G offers
in the main cities. Download speed for both fixed and mobile broadband is in the
lowest range among Western European countries, with 72.5Mbps and 41 Mbps
respectively). Italy has one of the most progressive fibre sectors in Europe, with
regulatory measures encouraging network sharing. Private investment plans are
in place for the deployment of fibre-based networks in Italy mostly from TIM,
Open Fiber and Fastweb, and mainly focus on the deployment of FTTH networks.
In 2019, as part of the WiFi.Italia.It project, the Italian government launched the
‘Piazza Wi-Fi Italia’ project. With a dedicated fund of EUR45 million, this involves
installing new public Wi-Fi hotspots, aimed primarily at small municipalities and
municipalities affected by the 2016 earthquake. In terms of e-government, Italy
ranks 19th in the EU on Digital public services dimension. The low overall ranking
of the country is due to the low level of online interaction between public
authorities and the general public. Only 32% of Italian online users engage actively
with e-government services (compared with the EU average of 67%).
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Market
Revenues from the telecommunications industry amount to USD37.1 m in 2018,
a relatively low figure compared with the leader, Germany (USD67.7 m). Telecom
Italia is the market leader in the fixed-line broadband segment, with a market
share of 36.5 %, well above its competitor Fastweb, which accounted for about
25% of the broadband market. In third position, Vodafone generated about 13.5 %
of the total revenues derived from broadband subscriptions in the country. Three
main players dominate the Italian mobile network operator market: Telecom Italia
(TIM), Vodafone, and Wind Tre. In 2019, Telecom Italia led the market with a
market share of 32.2 %, followed by Wind Tre with 28.9% of share and Vodafone
with 27% of share. The mobile virtual network operators (MNVOs) accounted a
market share of 5.1%.

UNITED KINGDOM
Country Performance
GDP
(USD bn)
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2,710

Investment (% of
GDP)

Revenues (billion euros)

40,406

17

45.1

2020

DESI score

Internet penetration (in %)

-9.2

60.4

96

Unemployment

5G readiness (% of
total 5G spectrum)

Mobile connections (% of
population)

4.5

23

89

GDP growth
Pre COVID
1.3
Inflation
1.2
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Market

GDP per capita
(USD)
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Telecommunications
infrastructure

Main fixed broadband providers
Main mobile providers

BT (24%), Sky (23%), Virgin media (20%), TalkTalk
(11%)
Telefonica (29.5%), BT (28%), Vodafone (18.7%)

Macro overview
The COVID pandemic and resulting public health measures caused a severe
economic contraction in the UK in 2020, with real GDP shrinking by 9.9% – more
than twice as much as the previous largest annual fall on record. After contracting
further in the first quarter of 2021 due to the long and strict lockdown
implemented in January, the UK economy is now gradually reopening, and should
see a significant bounce-back in activity commencing in Q2, as consumers start
to spend pent-up savings and government incentives help to lift business
investment. For 2021 as a whole, the economy is forecast to grow by 5.3%,
notably above the regional average of 4.5%, reflecting the UK’s relatively speedy
vaccine rollout. However, Brexit-related disruptions as the UK adjusts to more
limited access to the EU market could constrain momentum to some degree.
Growth is likely to moderate only marginally in 2022 and is projected to register
at a still robust 5.1%. It will then moderate significantly, and is expected to average
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1.8% during 2023-25, as catch-up growth abates, and taxes rise. Risks to the
near-term economic outlook are to the downside, with uncertainty still elevated
over the course of the pandemic globally, and the degree of balance sheet
damage that has been sustained by households and small and medium
enterprises. Indeed, as exceptional fiscal support abates, a sharp increase in debt
defaults among both households and businesses cannot be excluded –
particularly as many UK consumers and firms were already over-indebted before
the pandemic. The UK’s foreign trade relations are currently subject to a high level
of uncertainty following its departure from the European Union in January 2020,
and the provisional implementation of its new trade deal with the EU from the
beginning of January 2021. Prior to this, the UK’s applied weighted mean tariff
rate was 1.8%, but this is likely to change going forward. Moreover, despite the
implementation from the beginning of this year of the EU-UK Trade and Cooperation Agreement – which allows for tariff- and quota-free trade between the
UK and EU – data and anecdotal evidence suggest that the UK's departure from
the single market and customs union has raised the costs of UK-EU trade
significantly.

Ecosystem
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Internet penetration in the UK is one of the highest in Western Europe (96% of the
population). The deployment of upgraded networks (FTTP) in the UK relies on
private investments mostly, supported by public investment in less commercially
viable areas of the country. Companies like Openreach, Virgin, TalkTalk and
Vodafone have been investing a great amount of money to make full fibre
available to millions of UK homes and premises. In addition to this, the UK
government, with the full fibre networks programme, has been allocating
GBP290 m of national funding from 2017 to 2021. Mobile connections vs total
population is on the other hand relatively low (89%, vs for example 103% for
France and 135% for Germany), and although the country is 99% covered by 4G,
only 23% of the 5G spectrum has been allocated. The rate of expansion is fast
however, and the UK aims to be a world leader in 5G and to ensure that most of
the population has access to a 5G signal by 2027. The UK’ DESI is high, due to the
high level of online interaction between public authorities and the general public.
89% of UK online users engage actively with e-government services, compared
with the EU average of 67%.

Market
With USD 45.1m revenues, the UK telecommunications market is relatively
strong. The fixed broadband market is led by BT, with 34% of market share in
2019. The main alternative operators are Sky, Virgin Media and Talk Talk, with
23%, 20% and 11% of market share respectively. There is also a large number of
smaller niche networks and resellers. On the mobile market, four main mobile
network operators share the market: BT/EE, Vodafone, O2 (Telefónica) and Three
(H3G). The market is led by O2, with 29.5% of market share, followed by EE and
Vodafone, with 28.0% and 18.7% of market share, respectively. A number of
MVNOs and resellers are also present. The Brexit is likely to change the market
significantly as network operators do not need to follow EU-imposed regulations
anymore, which could impact consumers directly (eg roaming charges) or
40

indirectly (through potentially less strict competition rules leading to higher
concentration, increase in prices, etc), and will have a significant effect on the
companies operating in the country, especially in times of fast-paced digital
transformation.
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KEY INFORMATION
GER

FRA

ITA

SPA

UK

GDP, 2020 (bn USDs)

3,803

2,599

1,885

1,278

2,710

GDP per capita, 2020 (USDs)

45,733

39,907

31,288

27.132

40,406

GDP expansion, av. 2018-19 (% change)

0.9

1.7

0.6

2.2

1.3

GDP expansion, 2020 (% change)

-4.9

-8.2

-8.9

-10.9

-9.2

Inflation, 2020

2.2

0.5

0.7

-0.3

1.2

Unemployment rate, 2020

4.2

8.2

9.2

15.5

4.5

Population (m)

83.1

65.1

60.2

47.1

67.0

Investment, 2020 (% of GDP)

20.3

23.7

17.5

20.2

17.0

Doing Business Index

79.7

76.8

72.9

77.9

83.5

Degree of openness, 2019

80

65

60

67

64

Infrastructure (WEF Index)

90.2

89.7

84.1

90.3

88.9

R&D (as % of GDP)

2.2

1.4

0.9

0.7

1.2

5G readiness

67%

33%

60%

30%

23%

4G Coverage (% of households)

94%

99%

97%

95%

99%

EMAIL

Internet penetration 2020

94%

91%

84%

91%

96%

admin@bakering.global

Mobile connections vs total population

135%

103%

93%

93%

89%

Download speed Mobile broadband
(Mbps)

43.9

49.8

41

39

36

Download speed Fixed broadband
(Mbps)

114.6

173

72.5

157.2

75

Mobile data usage per mobile
subscription per month (in Gb)

3.34

7.68

6.57

3.40

4.14

67.7

52.0

37.1

40.6

45.1

21.39

24.16

18.08

20.77

17.32

Macroeconomic indicators
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