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Executive Summary

A The Broadband Coverage in Europe study is designed to monitor the progress of EU
Member States toward their specific broadband coverage objectives i namely:
6Uni versal Broadband Coverage Wy RORO6 agh e e d s F
6Broadband Coverage of 50% of househol.ds with

A In 2013, DG Connect selected the consortium of IHS & VVA to run the project. IHS &
VVA surveyed NRAs and telecommunications groups across each participating state
to compile the requisite information, with the first annual report published in 2014 and
second report following in 2015. This document builds on the previous reports and
where possible IHS & VVA adopted similar data collection and analysis methods to
those implemented by the previous contractor, Point Topic, in the period 2010-2012.
This was done in order to ensure comparability of datasets for the purposes of time-
series assessment.

A The timeline of the data collection for the 2015 edition of the BCE study has been
moved forward in order to align reporting of the broadband coverage data with the
publications of the Digital Economy and Society Index and the European Semester
related country assessments. For this reason, the collected data reflects the situation
at the end of June 2015 compared to the end-of-year data (i.e. end of December)
collected in previous years.

A This report covers 31 countries across Europe i the EU28, plus Norway, Iceland and
Switzerland, and analyses the availability of nine broadband technologies (DSL,
VDSL, cable modem, DOCSIS 3.0, FTTP, WIiMAX, HSPA, LTE and satellite) across
each market, at national and rural levels. In addition, three combination categories
indicating the availability of one or more forms of broadband coverage are also
published. These cover overall fixed and mobile broadband availability, fixed
broadband availability and next generation access (NGA) availability.

EU28: Coverage by technology combination, 2015
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mEU28 2015 99.8% 97.4% 70.9%
EUZ28 2014 99.4% 96.9% 68.1%

Source: Broadband Coverage in Europe 2015, a study by IHS & VWA for the European Commission © 2016 IHS
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A The collected data show that over 217 million EU households (99.8%) had access to
at least one of the main fixed or mobile broadband access technologies at the end of
June 2015 (excluding satellite). This represents a 0.4 percentage point increase, or
660,000 additional households compared to the end of 2014.

A The overall fixed broadband coverage mirrored the increase in overall broadband
coverage, rising from 96.9% in 2014 to 97.4% by mid-2015, representing an
additional 870,000 EU 28 households gaining access to fixed broadband.

A Coverage by next generation access services (VDSL, DOCSIS 3.0 and FTTP)
continued its increase observed in the previous years, increasing by 2.8 percentage
points compared to 2014 to reach 70.9% EU households in the first half of 2015. This
increase equals to 6 million new households, with almost 155 million households in
the EU in total having access to next generation broadband by mid-2015.

A Rural broadband coverage continued to lag behind national coverage across the
EU28. By mid-2015, 98.4% of rural households were covered by at least one
broadband technology, but only 27.8% of rural households had access to next
generation services.

EU28: Coverage by technology combination in rural areas, 2015
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QOverall Broadband Overall Fixed Broadband Overall NGA
mEU28 2015 98.4% 90.6% 27.8%
EU28 2014 97.6% 89.6% 25.1%

Source: Broadband Coverage in Europe 2015, a study by IHS & VWA for the European Commission ©20161HS

A As in previous years, satellite broadband remained the most pervasive technology in
Europe in terms of overall coverage. However, satellite coverage is still limited in the
Baltic countries and is absent in Iceland.

A DSL was the most widespread fixed access technology, covering 94.0% of EU
households (up from 93.5% in 2014). It is followed by cable, with household coverage
of 43.8% (up from 43.5% in 2014). WIMAX coverage was 19.7% in mid-2015
compared to 19.6% at the end of the previous year.

A VDSL remained the fastest-growing NGA technology, with coverage increasing by 3.4
percentage points to reach 41% EU households during the first six months of 2015.
VDSL therefore remains the key driver of NGA coverage growth.

IHS Global Limited, Valdani Vicari Associati



EU28: Coverage by technology, total
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mEU28 2015 94.0% 41.0% 20.8% 19.7% 43.8% 43.1% 97.6% 85.9% 99.4%
EU28 2014 93.5% 37.6% 18.7% 19.6% 43.5% 42.7% 97.3% 79.4% 99.3%

Source: Broadband Coverage in Europe 2015, a study by IHS & WVWAfor the European Commission © 2016 IHS

FTTP and DOCSIS 3.0 coverage increased at a slower rate than VDSL, with
coverage increasing by 2.1 and 0.5 percentage points respectively. In mid-2015,
20.8% of EU households had access to FTTP connections, while DOCSIS 3.0 cable
networks passed 43.1% of homes.

Examining mobile broadband technologies, HSPA networks covered 97.6% of EU
households, which represents a slight increase compared to 2014, when HSPA
reached 97.3% households. As of mid-2015, all Member States had LTE-capable
networks, with LTE coverage rising by 6.5 percentage points to 85.9%. This also
means that LTE remains the fastest growing broadband access technology in terms
of coverage.

Rural broadband coverage remained considerably lower than total coverage. Fixed
broadband coverage in rural areas continued to lag behind national coverage by
almost seven percentage points (90.6% coverage at rural level, compared to 97.4%
total coverage). The gap was much larger for NGA technologies, with 27.8%
coverage versus 70.9%).

As in the previous year, the biggest improvements in rural fixed broadband coverage
were reported for VDSL, where coverage increased by 1.8 percentage points to
16.9%. This shows that continued efforts are made by governments and operators to

upgrade existing DSL networks and i mpr ov e rur al househol

technologies.

HSPA coverage increased by 1.1 percentage points in rural areas in the first six
months of 2015, reaching 90% of rural households. LTE recorded the largest
coverage increase in rural areas during the first half of 2015, with coverage increasing
by 9.3 percentage points to 36.3%.

IHS Global Limited, Valdani Vicari Associati
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EU28: Coverage by technology, rural areas
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Source: Broadband Coverage in Europe 2015, a study by IHS & VVA for the European Commission @2018 IHS

A Out of the 31 study countries, 18 countries had fixed broadband coverage levels at or
above the EU28 average of 97.4%. As in 2014, fixed broadband coverage was
highest in Cyprus, Luxembourg, Malta, the Netherlands and the United Kingdom
where it covered 100% of households. Only four countries reported coverage levels
below 90%. These countries were the same as in the previous year and included
Estonia, Romania, Slovakia and Poland.

Overall fixed broadband coverage by country, 2015
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Source: Broadband Coverage in Europe 2015, a study by IHS & VWA for the European Commission © 2016 IHS

A Malta remained the only country to report complete coverage for NGA technologies.
Switzerland, Belgium, the Netherlands, and Lithuania were the only four countries
where NGA coverage exceeded 95%.

A Out of the 31 study countries, 25 countries performed above the European average
(70.9%) with regards to NGA availability. France, Italy and Greece continued to be
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the only three counties with NGA coverage under 50%. As in 2014, Greece reported
the lowest NGA coverage, with only 36.3% of homes passed by NGA networks.

Overall NGA coverage by country, 2015
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Source: Broadband Coverage in Europe 2015, a study by IHS & VWA for the European Commissian ©2016 IHS

A Almost all of the countries in this study reported HSPA coverage levels above 95%,
with Ireland, Slovakia and Germany being the exceptions (at 94.6%, 91.8% and
91.5% respectively).

A LTE coverage across Europe has further increased throughout the first six months of
2015 and LTE is now offered in all countries. In comparison, in 2014 there was one
country without LTE coverage and three in 2013. The EU28 coverage grew by 6.5
percentage points, increasing from 79.4% to 85.9%. Norway, Netherlands, Sweden
and Denmark were the leaders in terms of LTE coverage in 2015, with over 99% of
households covered.
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1.0 I ntroducti on

With the goal of fostering the development of a network-based knowledge economy and
stimulate growth, the Digital Agenda for Europe (DAE), adopted in 2010 as a flagship
initiative of Europe 2020, includes a set of specific broadband coverage targets:

1 Universal broadband coverage by 2013; and
1 Universal broadband coverage of speeds at least 30 Mbps by 2020.

In order to monitor the progress of the broadband coverage objectives of the Digital Agenda,
DG Connect (the European Commission Directorate General for Communications Networks,
Content and Technology) has commissioned the Broadband Coverage in Europe project to
measure the household coverage of all the main fixed and wireless broadband technologies
with a specific focus on Next Generation Access (NGA) technologies. In 2013, DG Connect
selected the consortium of IHS & VVA to run the project, with the first report published in
2014 and the second report following in 2015. This document builds on the previous two
reports.

It is important to note that the timeline of the data collection for the 2015 edition of the BCE
study has been moved forward in order to align reporting of the broadband coverage data
with the publications of the Digital Economy and Society Index and the European Semester
related country assessments set for early 2016. For this reason, the broadband coverage
data collection will be from now on scheduled to reflect the situation at the end of June (i.e.
half-year data rather than year-end data points will be collected). The study will continue to
run on a once-a-year basis.

As in previous years, the study is primarily based on a survey of broadband network
operators and National Regulatory Agencies (NRAS) to obtain a Europe-wide picture of the
coverage of the nine main broadband technologies. The study was to cover thirty countries
including the EU28, Norway, and Iceland. A separate study was commissioned by
Glasfasernetz Schweiz to conduct identical research of broadband coverage in Switzerland.
Results of the study are also included in this report increasing the total number of study
countries to 31.

The nine broadband technologies analysed in this study are:

DSL (including VDSL)

VDSL

Cable modem (including DOCSIS 3.0)
DOCSIS 3.0

FTTP (Fibre-to-the-property)

WIMAX

HSPA

LTE

Satellite

= =4 8 -8 _-8_a_a_4a_2

Coverage of these technologies is reported on national and rural level based on the number
of homes passed by each individual technology.

The study also aims, as requested by DG Connect, to estimate the overall coverage of

Acombinationd of technol ogies account icagabld or

of delivering a comparable level of performance. The combination categories included in this
study, and similar to previous years, are:
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9 Overall broadband coverage
0 Includes all the main broadband technologies, both fixed and mobile, but
excludes satellite
0 Combination of DSL (including VDSL), cable modem (including DOCSIS 3.0),
FTTP, WIMAX, HSPA and LTE

1 Overall fixed broadband coverage
0 Includes all the main fixed-line broadband access technologies, but excludes
satellite
0 Combination of DSL (including VDSL), cable modem (including DOCSIS 3.0),
FTTP, and WIMAX

1 Next Generation Access (NGA) coverage
0 Includes fixed-line broadband access technologies capable of achieving
download speeds meeting the Digital Agenda objective of at least 30 Mbps
coverage
o0 Combination of VDSL, DOCSIS 3.0, and FTTP

Due to the fact that multiple operators may deploy their networks in the same or similar
areas, particularly in urban and more densely populated locations, it is necessary to take into
account the possibility of overlapping coverage when determining the technology
combinations.

The methodology used in this report mirrors the approach developed in 2013. For the 2013
study IHS & VVA, in agreement with DG Connect, decided to apply similar methodology to
the one used by Point Topic, the previous contractor, in the 2010-2012 period and use
regional approach to measuring overlapping and complementary coverage. Coverage data
was collected on a regional level using NUTS 3 statistical units as a research basis. The
NUTS (Nomenclature of Units for Territorial Statistics) areas are geographical subdivisions
generally based on existing national regional divisions of EU countries and associated
countries (such as Norway, Iceland and Switzerland). More specifically, NUTS 3 level areas
are smaller regional units of 150,000 to 800,000 inhabitants. There are 1,357 NUTS 3 areas
in the 31 study countries. With general statistical data (such as population, household, and
area size) readily available on NUTS 3 level, using this regional approach provides a
comprehensive and detailed view of broadband coverage across Europe and allows for a
year-to-year comparison with the BCE 2012, BCE 2013 and BCE 2014 data.

In addition to individual technology coverage and combination technology coverage, DG
Connect required coverage by download speed to be included in the study. The following
speed categories were thus added among the research metrics:

1 Coverage by broadband network/s capable of at least 2 Mbps download speed

1 Coverage by broadband network/s capable of at least 30 Mbps download speed

i Coverage by broadband network/s capable of at least 100 Mbps download speed
By including the additional metric, it is possible to obtain an additional analytical layer to
evaluate the st udyowads the Digital Agendla goalsoHpweses, since the
main focus of the BCE study remains an analysis of the technology coverage and due to the
fact that the level of quality of received data continues to vary quite substantially, the

research team decided to include the analysis of coverage by speed categories in the form of
an Appendix of this report.
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The following table details the scope of the Broadband Coverage in Europe 2015 study.

Scope Description of Broadband Coverage Metrics

ClhlzloglleEll EU28 + Iceland, Norway and Switzerland
coverage 1 Rural and national coverage

Teglielles|lss The following technologies are included:

DSL (excluding VDSL)

Cable modem (excluding DOCSIS 3.0)

HSPA

FTTP (Fibre to the Home and Fibre to the Building)
VDSL

Cable modem DOCSIS 3.0

LTE

WiMAX

Satellite

= =4 =8 -8 -8 -8 -8 _8_9

The study also covers the following technology combinations:

9 Overall broadband coverage (including DSL, VDSL, FTTP,
Cable modem, Cable modem DOCSIS 3.0, WiMAX, HSPA and
LTE)

9 Overall fixed broadband coverage (including DSL, VDSL, FTTP,
Cable modem, Cable modem DOCSIS 3.0 and WiMAX)

I NGA coverage (including VDSL, FTTP and cable modem
DOCSIS 3.0)

The study covers the following speed categories:
9 Atleast 2 Mbps download

1 Atleast 30 Mbps download
i Atleast 100 Mbps download

Acknowledgements

It would not be possible to deliver the results of this project without the support of all involved
parties. First and foremost, the IHS & VVA team would like to thank all survey respondents,
both regulators and operators, who took the time to fill in the BCE questionnaire and provide
us with the fundamental information and data that form the core of this study. We are very
grateful for their involved and responsible approach in addressing the demanding request for
information and data. While the figures in our deliverables might not always be exactly the
same as those provided by respondents (due to a number of complex factors, such as
different statistical bases or definitions), the research team always attempted to prioritise
data received directly from respondents and reflect this information in our estimates as much
as possible.

Last but certainly not least, we would like to thank DG Connect for their active involvement
throughout all stages of the project. At the onset of the project, DG Connect provided the
research team with their Europe-wide contact database of both NRAs and ISPs, which
proved to be invaluable in ensuring high response rate to the survey questionnaire.

12 IHS Global Limited, Valdani Vicari Associati



2.0 Project Objectives

The general objective of the study is to provide datasets in line with the specific objectives
below:

1 Collect coverage data on country level, regional and rural level for different
technologies through:

0 asurvey of operators (ISPs) and National Regulatory Authorities (NRAS);
0 areview of alternative sources (e.g. operator websites, white papers,
consultant reports);

i Estimate coverage for different technology and speed combinations; and

1 Report on the findings on EU and country-level and prepare a database with
statistical data.

13 IHS Global Limited, Valdani Vicari Associati



3.0 Methodol ogical approach i

The methodological approach used in the 2015 edition of the Broadband Coverage in Europe
study mirrors the approach used in the 2013 and 2014 studies. At the onset of the project,
the IHS & VVA research team decided, following an extensive initial discussion with DG
Connect, to adopt similar methodology to the one previously applied by Point Topic, in order
to ensure consistency and year-on-year comparability of the data.

As in previous years of the project, a survey of NRAs and broadband network operators
forms the core of this study. The survey results were validated and cross-checked against
additional information gathered from other sources (including public announcements by
telecoms groups) in parallel with the survey data collection. The additional research also
helped to fill in any gaps which resulted from incomplete information from NRAs or operators.
Lastly, survey data and additional information were combined and used to calculate national
coverage by individual technologies as well as the combination coverage categories and
speed coverage categories for all study countries.

As noted previously, the timeline of the data collection for the 2015 edition of the BCE study
has been moved forward by six months. This means that the collected information reflects
the situation at the end of June (i.e. half-year data rather than year-end data points were
collected). While the same methodology has been applied, it is important to keep in mind that
the coverage changes reported in this study are indicative of developments in the first six
months of the year rather than the whole year, as was the case in the previous iterations of
the broadband coverage research. As such, direct comparisons should not be drawn
between the 2015 data and the coverage data reported in previous years without pointing out
the changed timeline.

The foll owing chapters of t his report p
methodology.

3.1 Survey design and data collection

For the sake of consistency, IHS & VVA used similar wording and formatting of the survey
questionnaire as in 2013 and 2014, which was based on a questionnaire designed by Point
Topic for the 2012 study. Using near-identical question wording enables the research team to
deliver findings which can be compared with research undertaken in previous years by both
IHS & VVA and Point Topic.

Where possible, the research team contacted survey participants that were approached for
the 2012, 2013 and 2014 data collection. DG Connect kindly provided the research team with
original contact list including representatives of both national regulatory bodies as well as
broadband network operators originally used for the 2012 BCE study. During the data
collection for the 2013, 2014 and 2015 studies the research team updated and expanded the
list to include new contacts in already surveyed companies and organisations as well as
those companies that were not previously approached. The fact that the BCE project is a
long-running project generally means that most respondents are familiar with the study as
well as the survey questionnaire, making it easier for them to fill in the by-now familiar
information.

The survey questionnaire was focused on one central question, which asked about the

absolute number of homes passed by broadband networks, and was applied to the following
key metrics of the research:
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1 Technology coverage i for each of the technologies (with the exception of satellite) a
question was included asking NRAs to supply the number of homes passed by each
individual technology in the country.

1 Regional coverage i NRAs and operators were also asked to supply homes-passed
information for each of the NUTS 3 regions in all study countries for each of the
technologies.

1 Rural coverage i the same questions were asked of respondents for homes passed
in rural areas of each NUTS 3 region as well as for the total number of rural homes
passed country-wide.

I Speed coverage - For the 2013 study, a new metric was introduced i that of speed
coverage. Thus, the 2013 survey questionnaire was extended to include questions
asking participants about the numbers of homes passed by networks able to achieve
speeds of at least 2 Mbps, 30 Mbps and 100 Mbps. This metric and corresponding
guestions were retained in the 2014 and 2015 studies.

In a number of cases, coverage data was delivered on a more detailed geographical level
than the requested NUTS 3 areas. In these cases, IHS & VVA aggregated the provided data
to match the NUTS 3 regions.

In addition to the coverage questions, the survey questionnaire also provided space for

additional comments and explanations of the various technologies and speed specifications

in cases in which respondent s 6 dehebunveyt(detaileds di f f e
definitions of the individual broadband technologies are included in the Appendices of this

report). These comments provided further insight and were reflected in the final analysis of

the data.

Given the nature of satellite broadband coverage, questions regarding satellite coverage
were not included in the survey questionnaire. The satellite coverage across Europe was
determined based on conversations with leading satellite providers such as Eutelsat, a KA-
SAT broadband provider and other smaller satellite operators.

The IHS & VVA team has been from the onset of this project aware of the sensitivity of the
requested data provided by operators, as much of the coverage data (especially on such a
granular level) could be regarded as commercially sensitive by operators. Therefore,
confidentiality of the information gathered from both NRAs as well as individual operators
was assured at all stages of the survey data collection and subsequent analysis.

In order to protect the confidentiality of the data, study results for individual coverage
technologies are published only on a total country level. On the regional NUTS 3 level,
reported data is limited to coverage by technology combinations. As these technology
combinations include multiple technologies, coverage by individual technologies or
companies is concealed within the combined total coverage.

All of the collected data was treated as commercially confidential and was used solely for the
purposes of this study.

3.2 Defining households and rural areas

The central question posed by the survey questionnaire asks about the number of homes
passed by individual operator and/or technology networks, depending on the respondent. In
order to make determining the numbers of homes passed in each NUTS 3 region easier for
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respondents, the research team provided guidance by including total number of households
in each area in the survey questionnaire.

As it is not possible to obtain annually updated household figures by NUTS3 regions for all of
the BCE study countries, IHS & VVA team (as well as Point Topic) calculated the number of
households in each NUTS 3 region using NUTS 3 level population data published annually
by Eurostat and average household size figures also published by Eurostat annually for each
country. This approach allowed the research team to maintain a unified methodology across
all of the study countries using one data source.

One of the key dimensions of the study was centred around gaining information on
broadband coverage in rural areas. In order for the rural data collected in the period 2013-
2015 to be comparable to the 2012 dataset, the IHS & VVA research team adopted a similar
approach to determine rural households to the one used by Point Topic.

In 2012, Point Topic developed a new methodology to defining rural areas using the Corine
land cover database and creating a database of population and land type in every square
kilometre across Europe. Households in square kilometres with population less than one
hundred were classified as rural. This granular approach based on population density
enabled Point Topic to identify the truly rural areas likely to be unserved or underserved by
broadband operators.

In order to be able to analyse rural coverage in a consistent manner, the IHS & VVA team
obtained from Point Topic updated estimations of rural population in individual NUTS 3
regions. According to the updated data, in 2015 approx. 14% of households in the study
countries were rural. Combining this information with updated population and household data
from Eurostat, the EU statistical office, allowed the research team to create new estimates
for the numbers of rural households across each market and NUTS 3 area.

3.3 Additional research conducted in parallel to the survey

In addition to data gathered through the NRAs and ISPs survey, the IHS & VVA team carried
out supplemental research to check the validity of survey data as well as to fill in any missing
pieces of information.

The additionalresear ch was built on t he | H-Bousk kndwellgebfe a mbé s ¢
the European broadband sector and was complemented with country and regional-level data

collected from publicly available NRAs and ISPs reports and details on broadband strategies

and development plans of individual companies and governments.

This desk-based research provided basic estimates on country-level coverage for each
technology. In many cases, information on regional deployments of next generation access
technologies was also available, or it was possible to infer such detail from company
communications.

The individual elements of the additional research were determined on a country-by-country
basis and included (but were not limited to) desk research of the following publicly available
sources:

NRAs market reports

ISPs financial reports and press releases

Industry organisations white papers, special reports and analysis
Industry news

Do To o Do
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3.4 Validation and integration of data

In this phase of the study, data collected through the survey and via additional research were
brought together to obtain the actual coverage figures for all of the study countries.

The data integration was conducted on a country-by-country basis. Information gathered
from additional research was cross-checked with results of the survey. In cases for which
data points were missing, for example some of the NUTS 3 regions or rural coverage, a
modelling methodology was applied to fill in the gaps. Models used varied on a case-by-case
basis, and relied on a range of inputs, which included national coverage and regional
presence data as well as the research tea
deployment strategies and ancillary data, such as population density.

Each countryos d a foraeaciw &éeshnolbgy tindingduadiyt &his allowed the
research team to first obtain estimates for individual technologies at a NUTS 3 level, which
were then used to calculate estimates for technology combinations 7 again at a NUTS 3
level. Regional data was finally summed to obtain national-level coverage information. When
integrating data on individual technologies, special attention was paid to areas for which
coverage of the same technology was provided by multiple operators, in order to rule out
possible overlap.

At the end of the data validation and aggregation process, the IHS & VVA team was able to
provide estimates for each of the nine broadband technologies in all NUTS 3 areas both on
total and rural level.

3.5 Estimating coverage for different technology combinations and
speed categories

After reaching the broadband coverage figures by individual technologies in each country
and NUTS3 regions, the research team calculated estimates for the following three
technology combinations, taking into account the overlaps of different technologies:

A Overall broadband coverage (including DSL, VDSL, FTTP, Standard cable
modem, DOCSIS 3.0, WiMAX, HSPA and LTE)

A Overall fixed broadband coverage (including DSL, VDSL, FTTP, Standard cable
modem, DOCSIS 3.0 and WiMAX)

A Overall NGA coverage (including VDSL, FTTP and DOCSIS 3.0)

For the sake of consistency, IHS and VVA applied similar methodology in the 2013, 2014
and 2015 studies to the approach used by Point Topic in the 2012 study. Unless information
provided by NRAs or telecoms groups suggested otherwise, a standardised default formula
was used taking the average of:

1. The minimum possible coverage; equal to the coverage of the most widespread
technology or operator in the area; and

2. The maximum possible coverage; equal to the sum of the coverage of all the
technologies or operators being considered, or to 100%, whichever was the greater.

As in the previous studies, a varied formula was wused i
coverage was more complementary than overlapping. In these cases, the minimum coverage
was taken as equal to the sum of the complementary technologies, if this was greater than
the most-widely available single technology.
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Additionally, the estimates for combination coverage on a national level were made by
summing the estimates for the NUTS 3 areas rather than applying this formula on a country
level. This approach provides a more accurate data output than simply taking the country-
level average.

Once the research team completed the final country level dataset, it was passed on to DG
Connect and to the NRAs of all of the study countries for their feedback and comments
before publication of the finalised data in the 2015 update of the Digital Agenda Scoreboard.

In a number of cases, new and more accurate data was provided to the research team
reflecting the 2014 data and thus justifying restatement of the figures published in the
Broadband Coverage in Europe 2014 study. Restatements are indicated in the data tables
sections of individual country chapters.
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4. 0 European Overview

4.1 Europe-wide coverage by technology combinations

The main objective of the 2015 Broadband Coverage in Europe study was to assess the
availability of broadband services across the EU, with additional information provided for
Norway, Iceland and Switzerland.

The nine main broadband technologies covered in the previous editions of the study were
analysed to ensure comparability and to evaluate progress in broadband roll-out across
Europe.

The collected data show that over 217 million EU households (99.8%) had access to at least
one of the main fixed or mobile broadband access technologies in mid-2015 (excluding
satellite). This represents a 0.4 percentage point increase or 660,000 additional households
compared to the end of 2014. When satellite coverage is included, basic broadband services
are now offered to every household in the EU, meaning thatt he Eur opean
Digital Agenda for Europe target of basic broadband for all by 2013 has been achieved.

EU28: Coverage by technology combination, 2015
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Source: Broadband Coverage in Europe 2015, a study by IHS & VWA for the European Commission © 2016 IHS

In absolute terms, the number of homes passed by fixed broadband networks (DSL, cable,
FTTP or WiIMAX) increased by 870,000 in the first half of 2015, translating to 97.4% homes
passed in the EU28 by mid-2015, up from 96.9% at the end of 2014.

Next Generation Access (NGA) coverage combination category recorded the largest
coverage increase, growing by 2.8 percentage points in the first six months of 2015,
translating to 6 million new households gaining access to next generation broadband
services. By mid-2015, 70.9% of households across the EU Member States were passed by
at least one NGA network (VDSL, FTTP or Cable DOCSIS 3.0), compared to 68.1% at the
end of 2014.
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Access to fast broadband services in rural areas remains a key priority for the EU. Even
though 98.4% of rural households across the EU28 had access to at least one broadband
technology at the end of June 2015, only 27.8% (8.5 million rural households) could benefit
from NGA broadband. Nevertheless, continued investments in rural NGA deployment
contributed to rural NGA coverage increasing by 2.7 percentage points in the first half of
2015. This suggests that coverage growth is continuing at a broadly similar rate as in 2014,
when rural NGA coverage improved by seven percentage points throughout the course of the
whole year.

EU28: Coverage by technology combination in rural areas, 2015
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Source: Broadband Coverage in Europe 2015, a study by IHS & VWAfor the European Commission ®2016 HS
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4.2 Europe-wide coverage by individual technologies
4.2.1 Coverage by technology in total

The breakdown by technology shows that satellite remained the most pervasive technology
in Europe in terms of overall coverage in the first half of 2015. However, coverage of the KA-
band satellites continued to be limited in the Baltic countries, where satellite reached only
certain parts of Estonia, Latvia and Lithuania, and no satellite broadband services were
available in Iceland. Based on our research, there has been no change in satellite broadband
coverage compared to 2014.

Examining fixed broadband coverage technologies, DSL networks continued to be the most
widespread, passing 94.0% of EU households by mid-2015. Cable broadband coverage
increased slightly to 43.8% from 43.5%, while WiIMAX coverage recorded a similarly small
increase, rising from 19.6% to 19.7%. While these appear to be insignificant coverage
increases, when taking into account the rising number of households, they represent sizable
growth in absolute coverage: In the first six months of 2015, additional 690,000 EU
households gained access to cable networks, while 200,000 additional homes were covered
by WIMAX networks.

EU28: Coverage by technology, total
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Source: Broadband Coverage in Europe 2015, a study by IHS & VWA for the European Commission © 2016 IHS

As in the previous year, VDSL was the key driver of the increase in overall NGA coverage.
By mid-2015, 41.0% of homes were passed by VDSL networks, compared to 37.6% at the
end of 2014. VDSL has therefore been the fastest growing fixed broadband technology for
four consecutive years. Both FTTP and DOCSIS 3.0 reported moderate coverage increases
during the first six months of 2015. FTTP coverage increased to 20.8% from 18.7%, while
DOCSIS 3.0 coverage rose from 42.7% to 43.1% in the same period.

With upgrade of cable networks to DOCSIS 3.0 being mostly complete across the EU,

DOCSIS 3.0 coverage broadly mirrored standard cable coverage, with 98.4% of homes
passed by cable networks being DOCSIS 3.0 capable by mid-2015.
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With regards to mobile broadband technologies, HSPA provided nearly universal coverage,
reaching 97.6% of EU households in the first half of 2015. With the launch of LTE services in
Cyprus, LTE became available in all Member States with coverage rising from 79.4% at the
end of 2014 to 85.9% at the end of June 2015. This 6.5 percentage point increase translates
to almost 14 million additional households across the EU.

4.2.2 Coverage by technology in rural areas

Due to their low population density, it has been traditionally difficult for operators to justify
investments in rural areas, since such investments can be seen as economically less
profitable. For this reason, achievement of the Di gi t al gbda ef wdvargéas30 Mbps
coverage by 2020 remains a substantial challengeinEUG6 s r ur al regi ons.

As in the previous years, in mid-2015 broadband coverage levels in rural regions were
considerably lower than total national coverage. Rural fixed broadband coverage continues
to lag behind national coverage (90.6% coverage at rural level compared to 97.4% total
coverage), with the gap being considerably larger for NGA technologies (27.8% coverage at
rural level versus 70.9% for all EU households). Moreover, while the gap between total and
rural coverage has been closing over the last four years, the difference between rural and
total NGA coverage has remained approximately the same at around 43 percentage points.
This means that while NGA coverage grows overall, the deployment continues to be focused
primarily on urban areas.

Compared to 2014, there were however signs of some progress. While rural DSL coverage
increased by only 0.6 percentage points in 2014, in the first half of 2015 it grew by 1.3
percentage points to 83.7%. VDSL coverage continued to increase at a similar pace as in
2014, with a 1.8 percentage point increase over the six-month period at the beginning of
2015, compared to 4.9 percentage point increase in 2014. However, as was the case in
previous years, the additional VDSL coverage relates mainly to areas already covered by
DSL networks, which were upgraded to VDSL. And as such, this increase would therefore
not account for newly deployed networks to previously underserviced areas.

EU28: Coverage by technology, rural areas
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Source: Broadband Coverage in Europe 2015, a study by IHS & VA for the European Commission 22018 IH5

As in the previous years, DSL continued to be the most important fixed technology for rural
coverage with a large gap between DSL and other fixed technologies. WiIMAX was the
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second most widespread fixed technology in rural areas, although it was available to only
18.7% of rural households. Availability of cable broadband services remained limited in rural
areas, with cable networks passing only 10.2% of rural homes at the end of June 2015. Low
rural cable coverage can be attributed to the economic nature of cable networks deployment,
which has been traditionally oriented towards urban areas, where network operators can rely
on higher population densities and thus pr es en't easier return
Where rural cable networks are available, however, they have been largely upgraded to
DOCSIS 3.0, with 9.4% of rural households having access to the high-speed cable
broadband services.

Given relatively low DOSCIS 3.0 coverage, VDSL continued to be the leading technology
contributing to rural NGA coverage. Despite coverage rural FTTP coverage increasing by 1.4
percentage points over the course of six months, FTTP remained the least widespread rural
NGA technology, reaching only 7.2% of rural homes.

In terms of mobile broadband, HSPA networks passed 90% of rural homes by mid-2015, a
1.1 percentage point increase over the course of the first six months of 2015. Continued LTE
network deployment meant that LTE was the fastest growing broadband technology in rural
areas in terms of coverage. LTE coverage increased by 9.3 percentage points in the first half
of 2015 and reached 36.3% of rural households by mid-2015. The continued LTE
deployment in rural areas is particularly important, since it can potentially ensure rural
coverage in regions where fixed network deployment is problematic.

Due to the nature of satellite technology, satellite reached roughly the same level of

coverage in rural areas as across the EU as a whole (99.4%). In the most sparsely populated
and hard-to-reach areas, satellite remains the only option for receiving broadband access.
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4.3 Country comparison by total technology coverage
4.3.1 Total overall fixed broadband by country

The overall fixed broadband coverage category has been designed to provide a measure of
progress in deployment of fixed broadband access technologies which are capable of
providing households with broadband services of at least 2 Mbps download speed. Four
technologies make up the overall fixed broadband coverage figures: DSL (including VDSL),
cable (including DOCSIS 3.0), FTTP, and WIiMAX. Note that FTTP coverage trends are
discussed in more detail in the following chapter on NGA coverage by country.

Overall fixed broadband coverage by country, 2015

100.0%

90.0%

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

MT NL CY LU UK BE CH PT FR EL IT AT DK SE CZ LT DE IS EU Fl HR IE Sl HU BG ES NO LV EE RO SK PL
28

Source: Broadband Coverage in Europe 2015, a study by IHS & VVAfor the European Commission ©2016 IHS

Out of the 31 study countries, 18 countries reported fixed broadband coverage levels at or
above the EU average of 97.4% at the end of June 2015. As in previous years, fixed
broadband coverage was highest in Cyprus, Luxembourg, Malta, the Netherlands and the
United Kingdom where it reached universal or near-universal levels. Only four countries,
Estonia, Romania, Slovakia and Poland, reported coverage below 90% of households in mid-
2015. These countries face fixed broadband coverage challenges due to their sparsely
populated and underserviced rural areas.

4.3.1.1 Total DSL coverage by country

As in the previous editions of the study, DSL was the leading fixed broadband technology in
the first half of 2015 in terms of coverage, with DSL networks passing over 90% of homes in
22 study countries and 18 countries reporting DSL coverage levels above the EU average of
94.0%

At the end of June 2015, five countries reported that 100% of households were covered by
DSL infrastructure. These countries are unchanged from the previous year and include
Malta, the Netherlands, Cyprus, Luxembourg and the United Kingdom. However, it is
important to note that while a universal DSL coverage was reported for these countries, this
is generally considered to be accurate to one decimal place to account for the possibility of a
negligible number of remote homes failing to receive DSL coverage.
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The universal or near-universal DSL coverage (i.e very close to 100% of households) was
observed in countries with the most developed traditional telephone networks, as DSL
technology utilizes fixed line twisted-pair copper network infrastructure.

DSL coverage by country, 2015
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Source: Broadband Coverage in Europe 2015, a study by IHS & VVAfor the European Commission © 2016 IHS

Only nine countries recorded DSL coverage levels below 90%: Norway, Spain, Bulgaria,
Poland, Slovakia, Lithuania, Romania, Latvia and Estonia. In a number of these countries
DSL coverage has begun to give way to NGA technologies such as FTTP, which is
discussed in more detail in the individual country chapters.

4.3.1.2 Total cable coverage by country

Cable coverage is considerably more varied than DSL coverage. Cable networks tend to be
most developed in urbanised countries as cable companies traditionally focus on network
build-up in densely-populated urban and semi-urban areas. Another important factor is the
historical presence of cable companies, often originally focused on cable TV delivery. This
means that countries with strong tradition of cable TV are likely to also report higher levels of
cable broadband coverage compared to countries where cable companies entered the
market at a later stage or their operations failed (such as in Italy), and which therefore show
overall lower cable coverage levels.

The fact that cable deployments tend to be centred around urban areas leads to generally
low levels of extra coverage provided by cable technology due to overlap with DSL in these
urban areas. Nevertheless, DOCSIS 3.0 cable services continue to contribute significantly to
NGA broadband availability across EU as described in the following chapter.

In mid-2015, Malta was still the only country with complete cable coverage, followed by
Switzerland (98.1%), Belgium (96.3%) and the Netherlands (95.1%). Seventeen other
countries recorded coverage rates above the European average of 43.8%, although all these
countries reported coverage levels considerably below the four leaders.

Fourteen countries reported below-average coverage rates, with cable broadband being
completely absent in Greece, Iceland and Italy.
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Cable coverage by country, 2015
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4.3.1.3 Total WiMAX coverage by country

When determining WiMAX coverage, it is important to keep in mind the limitations of WiMAX
signals. WIiMAX can technically offer quite extensive geographic reach, yet the number of
customers that the network can realistically support may be much smaller than a fixed
wireline technology. Another challenging factor is the great fragmentation of the European
WIMAX market, which features many small providers operating across Europe. On the other
hand, WiMAX technology generally provides a viable broadband solution for less-densely
populated and harder-to-reach areas.

WIMAX coverage by country, 2015
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26 IHS Global Limited, Valdani Vicari Associati



In the first half of 2015, WIMAX remained a rather marginal broadband technology in the
majority of study countries, with nine countries reporting no WiMAX availability and another
eight countries reporting levels below 5%.

Yet, in countries such as Malta, Lithuania, Czech Republic, Romania and Bulgaria, WiMAX
continued to play an important role in contributing to broadband availability, with coverage
exceeding 60%. Malta was again the only country reporting 100% WiMAX coverage,
followed by Lithuania with 90.3% households covered by WiIMAX networks.

4.3.2 Total overall NGA coverage by country

The NGA combination category comprises VDSL, FTTP and DOCSIS 3.0 technologies, all
typically capable of delivering a service speed of at least 30 Mbps (although VDSL local loop
lengths mean that actual speeds do vary'). The main objective of the Digital Agenda for
Europe is to have complete coverage of European households at this speed by 2020. The
analysis of the combination therefore constitutes an evaluation of the roll-out of the relevant
technologies and progress towards this goal.

Overall NGA coverage by country, 2015
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The chart above shows that, as was the case with cable coverage, the highly urbanised
countries recorded the highest NGA coverage. Malta remained the only country to report
complete coverage for the NGA technology category, followed by Switzerland, Belgium, the
Netherlands and Lithuania all reporting coverage levels exceeding 95%.

Nevertheless, there are considerable differences in coverage across the study countries,
reflecting the various strategies and approaches to high-speed broadband deployment
adopted across Europe. Of the 31 study countries, only six countries (Slovakia, Poland,
Croatia, France, Italy, and Greece) reported coverage levels below the European average
(79.9%). What is more, coverage levels in these countries remain very low compared to the
top performers with NGA services in France and ltaly being available to only around 44% of
households. In Greece only 36.3% of homes were passed by NGA networks at the end of
June 2015.

! Please see the Appendix for more information on differences between technology and speed coverage.
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4.3.2.1 Total VDSL coverage by country

As in the previous years, VDSL continued to be the fastest growing NGA technology. By mid-

2015, VDSL networks passed 41.6% of EU homes compared to 37.6% at the end of 2014.

This is a reflection of a trend observed already in 2013, which sees operators focusing their

deployment strategies on upgrading existing copper networks instead of investing in the

typically more expensive deployments fibore opt i c net wor ks al l the wa
properties.

It is important to note that broadband performance on VDSL lines varies depending on the
length of the copper loop from the VDSL enabled cabinet connected to the optical fibre
backhaul. Typically, households with a VDSL connection and a distance of about 500 metres
from a VDSL enabled street cabinet or exchange reach download connection speeds of
around 25 Mbps.?

VDSL coverage by country, 2015
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VDSL however remains far from widespread in most markets. Only Belgium reported VDSL
coverage exceeding 90%, while five other countries reported coverage levels of over 80%
(Luxembourg, Iceland, the UK, Austria and Switzerland). Overall, 17 study countries
achieved VDSL coverage exceeding the EU average.

At the end of June 2015, VDSL was not available in Bulgaria, Lithuania and Portugal, all
countries, which traditionally prefer other NGA technologies over VDSL. Some countries, on
the other hand, saw substantial coverage increases, such as in Poland and Norway, where
VDSL coverage increased by 14.2 and 10.8 percentage points respectively during the first
six months of 2015.

4.3.2.2 Total FTTP coverage by country

As of mid-2015, the Baltic countries were joined by Portugal at the top of the FTTP coverage
ranking. Lithuania and Latvia remained the two countries with the highest FTTP coverage,
with 95.1% households passed by FTTP in Lithuania and 85.0% in Latvia. They were
followed by Portugal at 75.4% and Estonia at 73.1%. This broadly reflects the national
broadband strategies of these countries, which place particular emphasis on fibre roll-out.

2 For further analysis of technology vs. speed coverage please see the Appendix.

28 IHS Global Limited, Valdani Vicari Associati



As in 2014, the strongest growth in FTTP coverage was recorded in Portugal, where FTTP
coverage increased by almost 10 percentage points during the first six months of 2015.0ne
of the major contributors to this rise is the strategic business model of Portuguese network
operators, which is based on network sharing and cooperation on joint roll-out of FTTP
networksal | the way to customersd premises

FTTP coverage by country, 2015
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Twelve countries reported coverage levels below the EU average. While FTTP access is on
offer in all study countries, in some of the countries FTTP is available only on a very limited
basis. In Greece and Belgium fibre networks covered only 0.4% of households. In the UK,
FTTP coverage was only slightly higher at 1.4%.

4.3.2.3 Total DOCSIS 3.0 coverage by country

In mid-2015, European cable network operators continued to upgrade their cable networks to
the DOCSIS 3.0 standard, even though most of the work has already been done in the last
couple of years. By mid-2015, 98.5% of cable networks across Europe were upgraded to
DOCSIS 3.0 technology compared to 98.2% at the end of 2014.

By the end of June 2015, cable networks in 11 countries were fully upgraded, while DOCSIS
3.0 constituted over 80% of cable networks in almost all countries with cable broadband
coverage. The only exception is Croatia, where the upgrade proceeded at a slower pace and
by mid-2015 only 70.2% cable connections used DOSCIS 3.0 technology, with a total
DOCSIS 3.0 coverage standing at 23% of households.

Malta remained the only country with 100% DOCSIS 3.0 coverage, followed by Switzerland
at 98.1%, Belgium at 96.3% and the Netherlands at 95.1%. As in 2014, 17 of the study
countries performed better than the EU average (43.1% of households). As noted in previous
sections, Greece, Iceland and Italy lack cable broadband networks and thus reported no
DOCSIS 3.0 coverage.
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Docsis 3.0 coverage by country, 2015
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4.3.3 Mobile broadband technologies coverage by country

4.3.3.1 Total HSPA coverage by country

Looking at mobile broadband technologies, by mid-2015 HSPA provided nearly universal
coverage, reaching 97.6% of EU households compared to 97.3% at the end of 2014. The
limited coverage increases reflect the fact that HSPA coverage approaches saturation levels.
Almost all of the countries in this study reported HSPA coverage levels above 95%. The
exceptions, as in 2014, were Ireland, Slovakia and Germany (at 94.6%, 91.8% and 91.5%
respectively).

HSPA coverage by country, 2015

100.0%

90.0%

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

Source: Broadband Coverage in Europe 2015, a study by IHS & VWAfor the European Commission © 2016 IHS

30 IHS Global Limited, Valdani Vicari Associati



However, it is important to note that the actual performance and user experience of HSPA
broadband varies greatly due to varying standards of individual operators as well as actual
conditions in each coverage area. CDMA-based mobile networks (such as HSPA) are also
subject to changes in the range of the geographical area covered by a cellular telephone
transmitter based on the amount of traffic using that transmitter in any given moment i so
called cell breathing. Thus, the quality of mobile broadband connection can vary significantly,
within an area as a consequence of geographic or building features, and temporally as a
consequence of cell breathing. There can also be significant differences between indoors
and outdoors coverage with respect to mobile broadband performance. For the purpose of
this study the research team defined HSPA coverage based on outdoors coverage of
premises.

4.3.3.2 Total LTE coverage by country

LTE was the fastest growing broadband technology in terms of coverage, which increased by
6.5 percentage points in the first half of 2015, reaching 85.9% of EU households. By mid-
2015, LTE was available in all Member States for the first time, with 18 study countries
reporting coverage levels exceeding the EU average.

LTE coverage by country, 2015
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Norway, the Netherlands, Sweden and Denmark were the leaders in terms of LTE coverage,
with 99% or more households covered. In particular, Norwegian LTE coverage increased by
16.6 percentage points during the first six months of 2015 making it the leader in terms of
availability of LTE services. The highest increase was however reported in Latvia, where the
proportion of households covered by LTE networks increased by 24 percentage points to
89.0%. After having been overtaken by Cyprus, where LTE became available to 60.2% of
homes, Bulgaria remained the country with the lowest LTE coverage at 48.1%.

4.3.3.3 Total satellite coverage by country

At the end of June 2015, all of the study countries, with the exception of Iceland, were
covered by KA-band satellite capable of delivering 2 Mbps broadband services. However,
there continued to be only partial satellite coverage in Estonia, Lithuania and Latvia. As in
2014, satellite beams still capable of reaching about 75% of Estonian households, approx.
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50% of Lithuanian households and just over 20% of Latvian homes. In addition, satellite
dishes with 1.2m diameter are required to receive satellite broadband services in these
areas, thus making the widespread use of satellite broadband in these three countries more
challenging.
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Moreover, it is important to note that while satellites are technically able to cover all
households in the reach of a particular beam, the actual number of users that can be
serviced by a single beam is limited by the peak average bandwidth usage, thus restricting
number of serviceable homes in a particular area.

As in the previous year, the research team estimated the total EU coverage of satellite
broadband as reaching over 99% of EU households. Satellite coverage in rural areas was
assumed to be identical to the total satellite coverage and satellite coverage for overseas
administrative areas was assumed to be the same as coverage of the respective countries
they belong to (France, Portugal and Spain).
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4.4 Country comparison by rural technology coverage
4.4.1 Rural overall fixed broadband coverage by country

Rural fixed coverage in most study countries continued to lag behind national fixed coverage,
with rural fixed broadband coverage at 90.6% rural households being 6.8 percentage points
lower than total fixed broadband coverage in mid-2015. This gap is however closing: In 2014
this difference was 7.3 percentage points, 7.6 percentage points in 2013 and 12.3
percentage points in 2012.

Overall fixed broadband coverage by country, rural areas, 2015
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Nineteen study countries reported rural fixed broadband coverage above the EU average.
Four of these countries reported complete rural fixed broadband coverage, with Malta,
Luxembourg and the Netherlands being joined by Cyprus in 2015. It is however important to
point out that these are countries with relatively high levels of urbanisation amongst the study
countries. For instance, in 2015 just 1% of households in Malta were classified as rural, 8%
in the Netherlands and 11% in Cyprus.

It should be noted that data on rural coverage collected from NRAs and individual operators
was not always as comprehensive as total market-level data. In cases when information on
rural coverage was incomplete, the research team estimated rural coverage using similar
approach applied by Point Topic in previous years of the study. These estimations assume
that a technology will typically cover a particular rural area only when urban or non-rural
areas within the same region reach 100% coverage.

4.4.1.1 Rural DSL, WiMAX and cable coverage by country

In mid-2015, DSL continued to be the fixed broadband technology available to the highest
number of rural households, with coverage widely spread across most countries. On
average, rural DSL coverage reached 83.7% of rural EU households compared to a 94.0%
total EU average. However, the difference between total and rural coverage was much larger
in many countries, for example reaching over 54 percentage points in Lithuania.
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DSL coverage by country, rural areas, 2015
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Seventeen countries reported rural DSL coverage levels exceeding the European average,
unchanged from 2014. Latvia and Lithuania remained the only two countries with DSL
coverage figures below 20% (with only 9% of rural households covered in Latvia) in mid-
2015.

Other technologies can however serve as a partial substitute for DSL in rural areas. As can
be seen in the figure below depicting WiIMAX coverage across the EU, countries with low-
DSL coverage like Lithuania or Slovakia are among the leaders in terms of WiMAX coverage.

WIMAX coverage by country, rural areas, 2015
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As in 2014, nine countries reported that WiMAX was not available to households in rural
areas, with another eight countries reporting rural NGA coverage below 5%.
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Given the nature of cable network deployment and its primary focus on urban and semi-
urban areas as discussed previously, it is not surprising that only 10.2% of rural EU
households had access to cable broadband at the end of June 2015. Compared to the end of
2014, there was only a negligible, 0.2 percentage point increase in rural cable coverage.

Cable coverage by country, 2015
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The leading countries in terms of rural cable coverage correspond to the countries achieving
highest cable coverage at national level and include Malta, the Netherlands, Switzerland and
Belgium. Of these, only in Malta complete rural cable coverage was recorded, mirroring total
cable coverage in the country. Although it is important to take into account the fact that only
1% of Maltese households are classified as rural.

4.4.2 Rural NGA coverage by country

Ensuring access to high speed broadband services for rural households is one of the main
challenges that European countries face in implementing their national strategies for
achieving the targets set out in the Digital Agenda for Europe.

As can be seen in the chart below, none of the study countries reported complete rural NGA
coverage, with a rural EU average, at 27.8%, being considerably lower than total NGA
coverage (70.9%). What is even more important, while the gap between rural and total fixed
coverage has been closing over the last couple of years, the difference between rural and
total NGA coverage remains the same at approx. 43 percentage points, meaning that even
though NGA coverage grows overall, the deployment continues to be focused primarily on
urban areas.

Eighteen countries performed better than the average, with the best performing countries
being Malta, the Netherlands and Luxembourg, all with coverage exceeding 90%,

As of mid-2015, Italy remained the only country with no rural NGA coverage, although
Bulgaria and Greece both recorded coverage levels below 5%. However, in all three of these
countries availability of DSL connections in rural areas is rather high and an upgrade of such
networks to VDSL could potentially lead to increased rural NGA coverage in the future,
particularly in Italy and Greece, where VDSL technology has already been deployed on a
national scale.
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Overall NGA coverage by country, rural areas, 2015
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4.4.2.1 Rural VDSL, FTTP and DOCSIS 3.0 coverage by country

VDSL remained the leading rural NGA technology, passing 16.9% of rural homes in the EU
by mid-2015, which constitutes an increase of 1.8 percentage points compared to the end of
2014.

Luxembourg remained the leader in terms of rural VDSL coverage, with almost 90% of rural
households covered. It was followed, as in 2014, by Belgium and Iceland, with coverage
levels slightly over 70%.

VDSL coverage by country, rural areas, 2015
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FTTP was considerably less widespread in rural regions compared to VDSL, with only 7.2%
of rural EU households covered. As in the previous years, Lithuania was the only country to
report FTTP coverage considerably above 50% of rural households (84.4%). Eleven other
countries reported above-average FTTP availability, although in majority of these countries
coverage was below 30%. As of mid-2015, FTTP was still not available in rural areas in six
countries.

FTTP coverage by country, rural areas, 2015
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Developments in rural DOCSIS 3.0 coverage broadly reflected the availability of standard
cable broadband services, with coverage rising by 0.2 percentage points to 9.4% of rural EU
households. Malta was the only country with near-complete rural DOCSIS 3.0 coverage,
followed by the Netherlands with 92.4% of rural homes passed by the high-speed cable
networks.

Docsis 3.0 coverage by country, rural areas, 2015
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4.4.3 Rural Mobile coverage by country

4.4.3.1 Rural HSPA coverage by country

Out of all technologies, HSPA offered the second widest rural broadband coverage in the EU
after satellite broadband, although ten countries still report HSPA coverage of less than the
EU average (90%). The leaders in terms of coverage were Estonia and Finland, both
reporting complete coverage, followed closely by Bulgaria, Luxembourg and Romania
(99.6%, 99.6% and 99.5% respectively).

HSPA coverage by country, rural areas, 2015
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4.4.3.2 Rural LTE coverage by country

Rural LTE continued to improve during the first half of 2015, with total EU coverage
increasing by 9.3 percentage points from 27.0% to 36.3%.

LTE coverage by country, rural areas, 2015
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While 18 countries reported coverage levels exceeding the EU average, there are still
considerable differences compared to HSPA, with three countries recording no rural LTE
coverage (Bulgaria, Cyprus and Malta).

The two best performers, Denmark and Sweden, were joined by the Netherlands, with all
three countries having coverage rates above 98%. The highest coverage increases were
reported in Hungary and Norway, with rural LTE coverage rising by 69.1 and 64.9
percentage points, respectively, and reaching 84.1% of rural Hungarian households and
96.6% of rural homes across Norway.
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4.5 NUTS 3 level total coverage

The maps included in this chapter indicate the distribution of fixed and NGA broadband
coverage acr oss amduenopsiaiedthe stushgrésolta discussed in the
previous chapters of this report.
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