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Executive summary

The aim of this Ovum research is to evaluate the prices of mobile services in Greece, in comparison
with the European average, as well as the recent price comparison reports of the European
Commission (EC).

This report will show that, generally speaking, the Greek mobile market is misrepresented in the
benchmarking methodology of the EC studies for the following three main reasons:

= no consideration was given to out of bundle usage, add-on offers and special discounts in the
Greek mobile market

= no consideration was given to different usage patterns in different countries

= not all customers were represented by the benchmarked baskets; the bundles of voice, SMS
and data services that are sold by operators

This Ovum study applies a new and more representative approach for mobile telecommunications
services benchmarking in the EU-28 region.

The high-level findings of Ovum’s study based on the new approach, primarily focusing on the Greek
mobile market, are outlined in this Executive Summary. A detailed examination of the methodology,
sources, calculation and assumptions upon which this study is based can be found in the body of this
report.

Taking Greece as the country of focus, the consumption of mobile telecommunication services by
Greek consumers becomes the driver of pricing calculation. The mobile telecommunication services
monthly consumption profile of an average Greek user is calculated as the total volume of services
consumed over Greek networks divided by the number of active users.

The mobile telecommunication services monthly consumption profile of an average Greek user has
then been applied to the pricing of each of the markets under study. The results are portrayed in
Figure 1 below.

Figure 1: Greece’s relative position in mobile pricing (tax-excluded) based on Greek
weighted monthly usage
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In the case of before-tax prices, the Greek mobile market is clearly on the lower side of the middle-
band of the European market, as indicated by the dotted box in Figure 1. Greece scores 11% less
than the European average.

A similar calculation, but for the after-tax scenario, is indicated in Figure 2 below. Note that Greece
has by far the highest VAT+ telecommunications tax in the whole of the EU.

Figure 2: Greece’s relative position in mobile pricing (tax-included) based on Greek
weighted monthly usage
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In the case of after-tax prices, the Greek mobile market is on the high side of the middle band of the
European market, as indicated by the dotted box in Figure 2, but still scores 1% less than the
European average.

Figure 3 presents Greece’s position concerning voice, SMS and data services.

Figure 3: Greece’s position among European peers regarding after tax unit price-per-service
(voice-sms-data)

( Greece’s ranking for voice ) ( Greece’s ranking for sms ) ( Greece’s ranking for data )

[l inexpensive Countries

[ Middle Range Countries

[l Expensive Countries
Not in Study

B inexpensive Countries

[ Middie Range Countries

[l vvensive Countries
Mot in Study

sh
I

[ inexpensive Countries

[ Middie Range Countries

[l Exversive Cousnsies
Not in Study

9

-&ﬂ-

Source: Ovum

Q

For

Jb b

In all three services, Greece still ranks within the middle cluster of its European peers.
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The following graph outlines the average price of all mobile telecommunications service in Greece
between the years 2014 and 2017.

Figure 4: Mobile pricing trends in Greece (2014-2017)
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Source: Ovum

Greece’s mobile pricing is consistently declining over time (down by 24% in the period 2014-2017).

The numbers in Figure 5 below are based on live tests of mobile broadband users in all European
markets. The results of all tests coming from each market are averaged across the span of a month.
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Figure 5: Network quality benchmarking — download speeds across Europe

Download Speed per country (May 2018)

60

52.2

B
413 E.
369359 il
33.8 -
28.3
I | | |21,8
0

NL BG HU BE DK CZ SE EL EU FI HR AT FR IT ES RO SK PT DE UK PL IE

4

o

w
o

Ll
o

-
o

. >= 40Mbps
- >= 30Mbps & < 40Mbps
I < 30Mbps

Not in Study

Source: Ookla (sppedtest.net index) & Ovum

The actual download speeds of mobile broadband services in Greece are above most of the
European peers on the back of enhanced network investments. Greece also scores above the
European average in mobile network infrastructure despite the long financial crisis.

Finally, Figure 6 below depicts the difference between the methodologies used by the EC / OECD and
Ovum, whereby the EC / OECD methodologies are based on what is offered by operators and the
Ovum methodology is based on what is actually consumed by the customers in the European
markets. Ovum believes that this is a more realistic approach which enables more precise
conclusions.
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Figure 6: Methodological approach and Study scope
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The new approach followed by Ovum in this study is a comprehensive approach as it includes the full
range of offers and tariff plans (postpaid and prepaid) offered by all mobile operators. Furthermore,
the approach is based on actual usage and actual spending as it is more appropriate to assess the
market from the demand viewpoint (i.e. the consumers) than the supply perspective (i.e. the
operators).

The data used in this study has been sourced from Ovum, ITU and the national telecom regulators.

When a holistic view based on actual usage patterns drives the price benchmarking exercise of
mobile telecommunication services in the EU, Greece fairs as competitive and not expensive.
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Introduction

The mobile telecom market in Greece is perceived to be one of the most expensive in Europe. With
challenging economic conditions and austerity measures in recent years, mobile telephony operators
in Greece have experienced significant challenges and seen gross profits tumble.

The European Commission’s “Mobile Broadband Prices in Europe 2017 report, and its Digital
Economy and Society Index (DESI) 2018, has placed Greece as the most expensive mobile
telephony market according to the report “Mobile Broadband Prices in Europe 2017”. See Figure 7
below.

Figure 7: Telecom Prices Comparison for EU Countries
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Source: European Comission, “Mobile Broadband Prices in EU 2017”

However, all the comparisons carried out in these studies were based on the comparison of bundles
which contain pre-defined baskets of voice minutes, SMS and data in MB. Such comparisons do not
take into consideration the add-on offers (minutes, SMS and data) that the Greek mobile operators
provide over and above the provided bundles nor the special discounts offered. As such, the EC study
and the DESI index are not representative of the total traffic going through the networks in Greece or
any given country. Also, in some cases, the price comparisons include VAT+ telecom taxes which
distort significantly the final conclusions, given that the VAT+ telecom tax in Greece is by far the
highest in Europe (39% relative to an average of around 24% for the rest of Europe).

The basket methodology with listed pricing which is used by the European Commission is intrinsically
subjective because it requires numerous judgements which can lead to distorted results. By
comparison, the actual unit price methodology used in this study is more transparent and
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representative as it is underpinned by dividing
relevant retail revenues for each service with the
associated volumes.

For Greece specifically, usage patterns selected
for the Greek baskets are clearly not
representative due to the substantial presence of
freebies and add-one to the basic bundles. But
most importantly, the pricing levels reported are
misaligned with the real pricing levels that apply in
Greece, which results in a distorted view. In fact,
extremely affordable and popular prepaid offers
are excluded from Greece’s benchmark (unlike
other markets), producing misleading results that
do not take into consideration the relatively
affordable prepaid offers that are adopted by a
significant portion of the Greek market.

In this report, a detailed comparison of European
mobile markets is provided based on the actual
prices of minutes, SMS and data. This is achieved
by carefully considering two main components:
(Further details are provided in the Methodology
section)

1. The actual revenue-per-country split into
voice, SMS and data (Before tax)

2. The network recorded quantities of
minutes, SMS and data-per-country

European Commission Findings
Summary

“Averaging across all OECD usage baskets and
distinguishing the four major clusters reveals the
following:

< The inexpensive countries are: Poland,
Austria, Italy, Lithuania, Latvia, Estonia,
Slovenia, and Luxembourg, Sweden and
France.

% The relatively inexpensive countries are:
The United Kingdom, Denmark,
Romania, Croatia, Spain, Bulgaria, and

Germany

« The relatively expensive countries are:
Belgium, Malta, Finland, the
Netherlands, Portugal, Slovakia, and
Ireland

< The most expensive countries are:
Hungary, Cyprus, the Czech Republic
and Greece”

This methodology allows for a fair comparison of representative prices in the region by reflecting the
real price that a consumer pays for mobile services, rather than comparing bundles which do not
necessarily provide a fair comparison among different countries. This can be the case where
operators provide extra free minutes and discounts based on pre-defined criteria.

Using this method to compare the 21 EU countries included in this study - which cover 98% of the EU-
28 population - shows that Greece’s mobile services prices are below the average European prices
rather than among the most expensive ones,. The robust methodology followed in this report covers
all customers, based on the actual financial statements of the telecom providers, and compares actual
usage for all subscribers. The Greek average basket at post-tax prices ranks 14" out of 21, however
when removing the tax impact, the rank improves from 14™ place to 9" which shows the huge impact
of taxes on Greek users. It is therefore evident that comparisons on a pre-tax basis are more precise

and therefore fairer.

© 2018 Ovum. All rights reserved. Unauthorized reproduction prohibited.
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Methodology

Most of the comparison criteria followed in prior studies intended to compare prices of telecom
services in European countries depended only on the price of bundles or predefined baskets. This
does not allow a fair comparison of the actual price-per-minute, SMS or GB because it does not
account for out-of-bundle usage. To achieve a more representative and accurate comparison, Ovum
followed a structured approach taking into consideration actual revenue-per-service recorded in each
country and the actual traffic passing through the network (quantity of minutes, SMS and data).

Countries included in the study

The comparison includes 21 countries out of the 28 EU countries. Countries which were not included
in the report due to the absence of needed data were: Cyprus, Estonia, Latvia, Lithuania,
Luxembourg, Malta & Slovenia.

As such, countries that are included are: (highlighted in green in Figure 8 below)
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The period included in this report is 2014 to 2017 inclusive. Note that, for countries that do not have
the Euro as their currency, Ovum has used the rate at the end of 2017 across the period of the study
(2014-2017).

Figure 8: EU countries covered in this study

. In EU, Included in Study

. In EU, Excluded from Study

. Notin EU

Source: Ovum
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European Commission Methodology*

The European Commission’s 2017 price comparison study followed the OECD methodology which is
based on a defined set of mobile broadband pricing baskets with a distinct usage pattern of mobile
broadband and telephony. The key reference for collecting, validating and presenting data on offer
prices is a 2012 publication by the OECD, which details the construction of wireless broadband price
baskets.

EC’s methodology is based on a price basket approach, such that each OECD basket relates to a
distinct consumption pattern or type of user. Given a consumption or usage pattern, the prices of
corresponding services from a provider can be used to calculate the resulting cost for that type of
user. The baskets are reviewed and revised periodically, e.g. for telecommunication services in 2000,
2002, 2005 and 2009 / 2010.

The consumption patterns set for baskets are based on traffic and consumption data collected by the
OECD from operators and regulators. In 2012, the OECD first published a report which sets a
methodology, key to the approach taken in the EC’s study, for the price monitoring of wireless
broadband across countries and across operators within a country. The approach defines a number of
service price baskets for mobile broadband.

Such an approach which compares pre-defined bundles that do not take into consideration the actual
price-per-service (minute, SMS, MB) that a consumer pays, ignores the added free minutes that
operators provide to customers and the special discounts they offer.

Ovum’s Price-per-Minute Methodology

To calculate the actual price-per-minute for telecom voice services in each of the 21 EU countries in
scope, the revenue (before tax) generated from voice services is divided by the number of minutes
recorded at that country as per the following formula:

Revenue Generated from voice services (€)
Number of minutes recorded in network (min)

Price per minute (Country) =

For example, if the voice revenue generated from a certain country is €1,000,000 for a specific year,
and the number of voice minutes during the same period is 4,000,000 minutes, then the price-per-

CLO09O%N €0 025 /min

minute for that country during the specified period is ————
40,000,000 mins

The numerator of the formula (voice revenue) for each country is calculated based on Ovum'’s [insert
specific name] forecast model as explained in detail in the section “Revenue Forecast Mode”. The
denominator (hnumber of outgoing minutes) is based on ITU numbers. Note that interconnection fees

1 Source: https://ec.europa.eu/digital-single-market/en/news/mobile-broadband-prices-europe-2017
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and “roaming in"? revenues are taken out from the voice revenue numbers; whilst “roaming out™
revenue is included in the numerator and roaming out minutes are included in the denominator.

Ovum'’s Price-per-SMS Methodology

To calculate the actual price-per-SMS for telecom SMS services in each of the 21 EU countries, the
revenue (before tax) generated from SMS services is divided by the number of SMS recorded at that
country as per the following formula:

Revenue Generated from SMS services (€)

Pri M try) =
rice per SMS (Country) Number of SMSs recorded in network (Nb)

For example, if the SMS revenue generated from a certain country is €500,000 for a specific year, and
the number of SMSs during the same period is 5,000,000 SMSs, then the price-per-SMS for that

£590.999 __ _ £0.01 per SMS

country during the specified period is ———
50,000,000 SMSs

The numerator of the formula (SMS revenue) for each country is calculated based on Ovum'’s [insert
name] forecast model as explained in detail the section “Revenue Forecast Model” and it includes
revenue generated through A2P and P2P messaging. The denominator (number of SMSs) is based
on ITU numbers. Note that interconnection fees and “roaming in” revenues are taken out from the
SMS revenue numbers, where “roaming out” revenue is included in the numerator and roaming out
minutes are included in the denominator.

Ovum'’s Price-per-Gigabyte (GB) Methodology

To calculate the actual price-per-GB for telecom data services in each of the 21 EU countries in
scope, the revenue (before tax) generated from data services is divided by the number of GBs
recorded at that country as per the following formula:

Revenue Generated from data services (€)

Pri B =
rice per GB (Country) Number of GBs recorded in network (Nb)

For example, if the data revenue generated from a certain country is €3,000,000 for a specific year,
and the number of GBs during the same period is 6,000,000 GBs, then the price-per-GB for that
€12,000,000

country during the specified period is 5000000 GBs — €2 per GB

The numerator of the formula (data revenue) for each country is calculated based on Ovum'’s [insert
name] forecast model as explained in detail in the section "Revenue Forecast Model” and it includes
revenue generated through the use of VAS, mobile broadband access, and other miscellaneous

2 “Roaming In” of country X represents the revenue or minutes that visitors from other countries spend using their home
mobile line inside country X

3 “Roaming Out” of country X represents the revenue or minutes spent by home subscribers of country X on other
networks outside country X

© 2018 Ovum. All rights reserved. Unauthorized reproduction prohibited. Page 14
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nonvoice services such as 2G data access. The denominator (humber of GBs) is based on ITU
numbers.

Ovum’s Price of Average Basket Comparison

An average basket is the combination of average number of minutes, SMSs and GBs that are
consumed monthly per active subscriber in a certain market.

A basket of mobile telecom services represents the usage profile (minutes, SMS, GBs) of an average
subscriber to a network. Therefore, the price-per-average basket represents the cost in Euros that a
subscriber spends monthly in a certain country for the usage of the average basket.

There will be two types of comparison in this section

=  Greek basket profile: Based on the average Greek usage profile, the cost of this profile will be
compared with each of the 21 EU countries. This will help in comparing an average Greek
user profile with what the same profile would cost in other EU markets (Figure 9)

= EU basket profile: Based on the average usage profile across the 21 EU countries, the cost of
this profile will be compared among these countries. This will help in determining the cost of
an average user profile in each of the 21 EU countries (Figure 10)

Greek user profile

Flgure 9: Basket Comparison based on Greek average profile
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The average Greek basket is the combination of average number of minutes, SMSs and GBs that are
consumed monthly per active subscriber in Greece. For example, the average number of minutes
consumed per active subscriber monthly in Greece is the total number of outgoing minutes passing
through the Greek mobile telecom networks divided by the number of active mobile subscribers in
Greece then by 12 to get the monthly figure. Similarly, for SMSs and GBs.

= Average user profile in Greece (Monthly):

Total number of mins in Greece

Mins average user profile (Greece) = | 1+ 12

Number of active subscribers in Greece

SMS e (G ) = Total number of SMSs in Greece .
s average user profile (Greece) = [Number of active subscribers in Greece] ’

Total number of GBs in Greece

GB ile (G = o
s average user profile (Greece) [Number of active subscribers in Greece

The average EU basket is the combination of average number of minutes, SMSs and GBs that are
consumed monthly per active subscriber in EU. For example, the average number of minutes
consumed per active subscriber monthly in EU is the total number of outgoing minutes passing
through the EU mobile telecom networks divided by the number of active mobile subscribers in EU
then by 12 to get the monthly figure. Similarly, for SMSs and GBs.

= Average user profile in EU countries (Monthly):

Total number of minutes in EU

Mins average user profile (EU) = | ]+ 12

Number of active subscribers in EU
Total number of SMSs in EU
Number of active subscribers in Greece

Total number of GBs in EU _
Number of active subscribers in EUJ

SMSs average user profile (EU) = [ ]+ 12

12

GBs average user profile (EU) =

The final price-per-basket is the sum product of the usage profile multiplied by the price-per-service as
per the following formula:

Average Monthly price per basket (€) of country
= Mins average user profile X price per minute (country x)
+ SMS average user profile X price per SMS (country x)
+ GBs average user profile X price per GB (country x)

© 2018 Ovum. All rights reserved. Unauthorized reproduction prohibited. Page 16
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Figure 10: Basket Comparison based on EU average profile
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Mobile Broadband Speed Indicators

Comparing the speed of mobile broadband of all the EU-28 countries provides an indication of mobile
data quality in those countries. This indicator shows that Greece is providing good data throughput for
its subscribers.

To achieve a fair comparison using a unified source, speedtest.net provided by OOKLA is used. The
Speedtest Global Index is based on a huge number of samples from real users during different
circumstances which allow an independent and trusted comparison.

Two indicators will be used to compare the quality of mobile broadband quality of experience (QOE):

1. Download speed: the speed at which an item (such as text, video, audio...) is transferred from
the network to the user’s device

2. Upload speed: the speed at which an item (such as text, video, audio...) is transferred from
the user’s device to the network
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Ovum’s Mobile Subscription and Revenue Forecast Model

The mobile subscriptions forecast model is prepared as part of a collaborative, integrated process
involving both quantitative and qualitative analysis. The forecasts are the result of a rigorous process
of scoping, market-mapping, data collection, statistical modeling and validation.

Country level revenue numbers-per-service (Voice, SMS and data) act as the numerator of the
formula used to calculate price-per-minute, SMS and GB. But how are these service revenue
numbers calculated or sourced?

Regulator data

As a first step, Ovum conducts research on all of the regulators for the 21 markets in question in order
to obtain mobile retail service revenues, as well as the breakdown of revenues between voice, SMS
and data. If available, for the purposes of this particular study, regulator information is given a priority
over the forecast model and adopted into the price-per-service model calculations. Any unavailable
figures were then sourced from Ovum’s Mobile Subscription and Revenue Forecast: 2017-22 (March
2018).

Mobile network operator service revenues comprise all revenues attributed to the provision of
subscriber voice and nonvoice services, including roaming charges and net interconnection revenue.
They also include revenues from M2M and the revenues that MNOs earn from leasing capacity to
MVNOs, as well as nonretail enterprise operations such as IT and managed services. It excludes
equipment revenues from selling mobile handsets, portable devices, and other retail hardware. It also
excludes retail MVNO revenues collected by MVNO service providers from subscribers. These
revenues are accounted for separately in Ovum’s MVNO revenue forecast.

On an ongoing basis, Ovum collects the following data from operator quarterly reports and cross-
correlates it with regulator reports where applicable:

o e ePercentage of revenues e

Sy Reported total and service : : Average minutes of use
Total subscriptions derived from nonvoice
revenues and ARPUs per user

services
Operator-reported total service revenues are tracked in Ovum's World Cellular Information Service
(WCIS). M2M revenues, IT, managed services, and other enterprise solutions are then deducted to
leave retail connectivity revenues to be analyzed and examined for forecasting purposes. A top-down
and bottom-up approach has been used to build the model and provide a rigorous methodology and
view of the market from multiple perspectives, designed using a range of time series (e.g.,
extrapolation, weighted average, and logistic curves) and causal techniques (e.g., multiple
regression).

Voice and data splits are forecasted using an approach that incorporates the following:

0 Operator-reported g At 5 4 g Other research from
: Content and services' data Prepaid, postpaid, and L
quarterly voice and data ; S internal and external
revenue splits total subscription growth
revenues and ARPU sources

The revenue forecasts include enterprise, consumer, and wholesale subscriber revenues generated
across services including messaging, mobile broadband, and premium content. Separate forecasts
detailing messaging, mobile broadband, MVNO, premium content, and enterprise revenues are also
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available. The forecast model considers the fact that operators often bundle individual services under
an umbrella subscription for a core network service (e.g., an HSPA monthly subscription that includes
data). Our model attempts to quantify revenue for each segment based on usage, rather than dividing
revenues among the individual elements of the bundle separately.

An adaptive expectations approach is also utilized, by considering how reported voice, SMS, and non-
SMS splits have changed compared to our previous forecast, to determine the long-term trend. The
resulting output is then assessed on a regional and market level by our team of regionally focused
analysts, who amend the model outputs to more accurately reflect the unique nature of each market.
The resulting regional analysis is then compiled at a global level, where growth rates are compared
and adjustments made, to ensure global consistency.

Interconnection Fees Exclusion Methodology

Interconnection fees (also known as termination rates) are the charges which one telecommunications
operator charges another for terminating calls on its network. In many countries, Interconnection fees
are set by the telecom regulator.

As per the example in Figure 11, a customer of Operator A wishes to call a friend who is a customer
of Operator B. Operator A will charge the customer a fee-per-minute (the retail charge) for this call.
Operator B will charge Operator A a fee for terminating the call on its network. This termination rate
therefore forms part of Operator A's cost of providing the call to its customer.

Figure 11: Termination Rates lllustration

= =~ Termination rate

€

Operator A
.

Call or S terminstion
Caller ! Call

recepient

Source: Ovum

Excluding termination rates from the price-per-minute or SMS supports a more meaningful
comparison of the real cost of a minute or SMS, as interconnection fees vary significantly among
countries and depend on multiple factors. For example, in Germany, the mobile termination rate is
1.66€c/min, whereas in France it is 0.74€c/min.

To achieve this view, Ovum’s estimation model (please see below) was used to remove the
interconnection fees. The model inputs are: total number of minutes and market share of operators
within a country. The model output is % of off-net traffic per each country.

Two assumptions are made in that model:

1) Assumption 1: The traffic share among operators within a country is assumed to be the same
as the market share since a higher share would lead to higher traffic
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2) Assumption 2: The probability to call off-net is equal to {100% — Market share}*

The total off-net percentage on a country level is the {sum product} of probability multiplied by the
market share.

Example, assume a country with three operators having the following market share per operator:
Operator A: 50%, Operator B: 30%, Operator C: 20%. The probability for operator A customers to call
off-net is 50%, for operator B is 70% and for operator C is 80%. The country off-net percentage is
(50% x 50%) + (30% x 70%) + (20% x 80%) = 62%.

4 Example: In a country of 3 operators, if market share of operator A is 30%, the forecasted off-net percentage
of operator A is {100% - 30%} = 70%
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Price Comparison Analysis (Pre-Tax)

Based on the explanation in the Methodology section, 21 EU countries were compared based on 4
dimensions:

=  Price-per-minute (Voice)
=  Price-per-SMS
= Price-per-GB (Data)

=  Average monthly telecom expenditure, for a Greek user profile and another pan-European
user profile, taking in each of the 21 markets under study

Comparison Criteria

The 21 EU countries were placed into three categories depending on the rank of the country scores
as per the following:

Least expensive 7 least expensive countries

7 countries that fall in the

Middl
\ccle range middle

The comparison criteria for the price-per-unit (minute, SMS, GB) is based on rebasing the actual price
relatively to the EU average. The method is applied by setting EU average for the years 2014-2017 to
100, and then rebasing the price-per-unit for each country relatively to that number.

7 most expensive countries

The EU average price-per-minute for each service for the period 2014-2017 is as follows:
= EU average (Price-per-minute): 5.33 €c/min
=  Price-per-SMS: 4.99 €c/SMS
= Price-per-GB (Data): 6.20 €/GB

The basket prices based on the Greek user profile and the EU user profile were compared using
actual prices in Euros.
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Price-per-minute analysis

The average price-per-minute for EU countries included in this study was 5.33 €c/min for the period of
2014 to 2017. The figure (5.33 €c/min) was set to 100 and the values for all other countries were
restated relative to this value.

Figure 12: Price-per-minute 2014-2017 rebased to European average

Rebased Price-per-
Country minute
2014-2017

o IR T

Source: Ovum
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Figure 13: Country price-per-minute categorisation (2014-2017 avg.)
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Figure 14: Country price-per-minute categorisation (2014-2017 avg.)
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Figures

12, 13 and 14 support the following conclusions from Ovum’s price-per-minute analysis:

The average price-per-minute for the 21 EU countries included in this study is 5.33 €c/min.

This number is set to 100, whereas all other figures are rebased relatively to it.

In Greece the price-per-minute is cheaper relative to the EU average. Greece ranks 9" out of

21 EU countries and its price is 15% below the EU average.

The least expensive country is Portugal; its price is 69% below the EU average. The 7 least

expensive countries are: Portugal, Romania, Poland, Bulgaria, Croatia, Italy and France. The

average price-per-minute of the green category is 44.5% below EU average.

The countries are: Hungary, Greece, Sweden, Czech,

Germany, Austria and United Kingdom. The average price-per-minute of the category is
below the EU average.

The most expensive country is Belgium with a price-per-minute 133% above the EU

average. The 7 most expensive countries are (ranked from most expensive): Belgium,

Ireland, Netherlands, Spain, Finland, Slovakia and Denmark. The average price-per-minute of

the red category is 51.3% above the EU average.
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The figure below shows the correlation between the price-per-minute and the total number of minutes
in each country.

Figure 15: Correlation of price-per-minute and total number of minutes
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It should be noted that:

= The annual average number of minutes of the 21 EU countries is around 55.3 billion minutes
(highest is Germany and lowest is Croatia)

= Countries with a high number of minutes have relatively low price-per-minute (Poland,
Romania, France, Italy, Germany and United Kingdom)

= Countries with relatively low number of minutes (below 40 billion minutes annually) have high
price-per-minute

Greece Price-Per-Minute Trend Analysis

In this section, the rebased price-per-minute trend for Greece is shown on a yearly basis. The trend
analysis is based on setting the 2014 price-per-minute to 100 and then rebasing the other yearly
figures relative to the 2014 value.

The price-per-minute in Greece shows a significant decrease over the period of study; comparing the
2017 price-per-minute to 2014 shows a 17% decrease in prices.
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Figure 16: Rebased Greece price-per-minute annual trend
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Figure 17 below shows the number of times each country falls into the red category (most expensive)
for the 4 years covered by the study. If the value inside the circle is 0, it means that particular country
has never fallen into the red category during the period 2014-2017. If the number is 3 for a certain
country, it means that this country has been in the red category for 3 years out of the 4.

Figure 17: Price-per-minute category distribution per country
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Figure 17 shows us that:

= 13 countries out of 21 have never fallen in the red category during the period 2014-2017:
Portugal, Romania, Poland, Bulgaria, Croatia, Italy, France, Hungary, Greece, Sweden,
Czech, Germany and Austria.
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= United Kingdom fell into the red category for 1 year out of 4, whereas Denmark fell in the red
category 3 times

= 6 countries fell into the red category in each of the 4 years of the study: Slovakia, Spain,
Finland, Netherlands, Ireland and Belgium.

Figure 18: Greece price-per-minute dashboard
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Summary of the price-per-minute analysis

Price per minute definition

*\oice revenue-per-country divided by # of minutes passing through the network
eInterconnection charges and VAT are excluded from revenue numbers

21 EU countries included in the study

eCountries included: Austria, Belgium, Bulgaria, Croatia, Czech, Denmark, Finland, France,
Germany, Greece, Hungary, Ireland, Italy, Netherlands, Poland, Portugal, Romania, Slovakia,
Spain, Sweden, United Kingdom

eCountries Excluded: Cyprus, Estonia, Latvia, Lithuania, Luxembourg, Malta, Slovenia

3 comparison categories

*Green Category: 7 least expensive countries
eGrey Category: 7 countries in the middle
*Red Category: 7 most expensive countries

Overall average price-per-minute is 5.33 €c/min set to 100

*Green Category: 44.5% of countries below EU average
*Grey Category: 6.8% of countries below EU average
*Red Category: 51.3% of countries above EU average

Country distribution across the categories (2014-2017)

*Green Category: Portugal, Romania, Poland, Bulgaria, Croatia, Italy and France
*Grey Category: Hungary, Greece, Sweden, Czech, Germany, Austria and United Kingdom

eRed Category (Ranked from most expensive): Belgium, Ireland, Netherlands, Spain, Finland,
Slovakia and Denmark

Most and least expensive countries

eLeast expensive: Portugal (69% below EU average)
*Most expensive: Belgium (133% above EU average)

Greece insights

*Price per minute: 15% below EU average
eRanks 9th out of 21 countries
*17% price decrease when comparing 2017 to 2014
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Price-per-SMS analysis

The average price-per-SMS for the EU countries included in this study is 4.99 €c/SMS for the period
2014 to 2017. The figure (4.99 €c/SMS) was set to 100 and the values for all other countries were

restated relative to this value.

Figure 19: Price-per-SMS 2014-2017 rebased to European average
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Source: Ovum

© 2018 Ovum. All rights reserved. Unauthorized reproduction prohibited.

Page 29



Cost of Mobile Communications Study

Figure 20: Country price-per-SMS categorisation (2014-2017 avg.)
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Figure 21: Relative price-per-SMS per country (rebased to EU average 2014-2017)
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Figures 19, 20, and 21 support the following conclusions from Ovum'’s price-per-SMS analysis:

=  The Average price-per-SMS for the 21 EU countries included in this study is 4.99 €c/SMS.
This number was set to 100, whereas all other figures were rebased relative to it.

= In Greece price-per-SMS is cheaper relative to the EU average. Greece ranks 13™ out of 21
EU countries and its price is 21% below the EU average.

= The least expensive country is Portugal; its rebased price-per-SMS is 89% less than EU
average. The 7 least expensive countries are; Portugal, Romania, France, Poland, Ireland,
Belgium and Denmark. The average price-per-SMS for the green category is 76% less than
the EU average.

= The countries are: Netherlands, Croatia, Sweden, Bulgaria,
United Kingdom, Greece and Czech. The average price-per-SMS for the category is
than the EU average.

= The most expensive country is Spain; its rebased price-per-SMS is 303% more than the EU
average. The 7 most expensive countries are (ranked from most expensive): Spain, Germany,
Finland, Hungary, Italy, Austria and Slovakia. The average price-per-SMS for the red
category is 107% more than the EU average

Figure 22 below shows the correlation between the price-per-SMS and the total number of SMSs in
each country.
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Figure 22: Correlation of rebased price by SMS and total number of SMSs
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It should be noted that:

The annual average number of SMSs of the 21 EU countries is around 25.3 billion SMSs (the
highest is France and the lowest is Bulgaria).

France has very high number of yearly SMSs with very low price-per-SMS. France represents
around 38% of the total number of SMSs in the 21 EU countries across the period.

The top 3 countries by number of SMSs (France, United Kingdom and Poland) all have a
relatively low price-per-SMS and represent around 66% of total SMS usage in the 21 EU
countries across the period.

Countries that fall into the red category for the price-per-SMS have relatively very low number
of SMSs.

Greece falls in the group of countries with low number of SMSs, while being in the grey
middle-range category for price-per-SMS.

Greece Price-Per-SMS Trend Analysis

In this section, the rebased price-per-SMS trend for Greece is shown on a yearly basis. The trend
analysis is based on setting the 2014 price-per-SMS to 100 and then rebasing the other yearly figures
relative to the 2014 value.

As laid out in Figure 23 below, like almost all EU countries included in the study, price-per-SMS in
Greece has increased across the period of study; comparing the 2017 price-per-SMS to 2014 shows
a 55% increase in prices.

© 2018 Ovum. All rights reserved. Unauthorized reproduction prohibited. Page 32



Cost of Mobile Communications Study

Figure 23: Rebased Greece price-per-SMS annual trend
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The increase in price-per-SMS can be justified in two ways:

= A significant year-over-year decrease in the number of SMSs as mobile data applications
replaced the traditional short message service. Since operators still offer free SMSs in
packages, the price-per-SMS eventually increases.

= As revenues decrease due to the fall in usage of SMS, operators tend to increase SMS price
or reduce the number of free SMSs inside bundles, thus resulting in an increase of price-per-
SMS

Figure 24 below shows the number of times that each country falls into the red category (most
expensive) for the 4 years covered by the study. If the value inside the circle is 0, it means that
particular country has never fallen into the red category during the period 2014-2017. If the number is
3 for a certain country, it means that this country has been in the red category for 3 years out of the 4.

Figure 24: Price-per-SMS category distribution per country
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In conclusion, Figure 24 above shows that:

= 12 countries out of the 21 have never fallen into the red category during the period 2014-
2017: Portugal, Romania, France, Poland, Ireland, Belgium, Denmark, Netherlands, Croatia,
Sweden, Bulgaria and United Kingdom.

= Greece and Slovakia fell into the red category twice during the period of 2014-2017.

= 4 countries fell in the red category in each of the 4 years of the study: Spain, Germany,
Finland, and Hungary.

Figure 25: Greece dashboard (price-per-SMS)
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Summary of the price-per-SMS analysis

Price-per-SMS definition

*SMS revenue-per-country divided by # of SMSs passing through the network
eInterconnection charges and VAT are excluded from revenue numbers

21 EU countries included in the study

eCountries included: Austria, Belgium, Bulgaria, Croatia, Czech, Denmark, Finland,
France, Germany, Greece, Hungary, Ireland, Italy, Netherlands, Poland, Portugal,
Romania, Slovakia, Spain, Sweden, United Kingdom

eCountries Excluded: Cyprus, Estonia, Latvia, Lithuania, Luxembourg, Malta,
Slovenia

3 comparison categories

eGreen Category: 7 least expensive countries
eGrey Category: 7 countries in the middle
*Red Category: 7 most expensive countries

Overall average price per SMS is 4.99 €c/SMS

eGreen Category: 75.7% of countries below EU average
*Grey Category: 31.5% of countries below EU average
*Red Category: 107.2% of countries above EU average

Country distribution across the categories (2014-2017)

*Green Category: Portugal, Romania, France, Poland, Ireland, Belgium and
Denmark

oGrey Category: Netherlands, Croatia, Sweden, Bulgaria, United Kingdom, Greece
and Czech

*Red Category (Ranked from most expensive): Spain, Germany, Finland, Hungary,
Italy, Austria and Slovakia

Most and least expensive countries

el east expensive: Portugal (89% below EU average)
eMost expensive: Spain (303% above EU average)

Greece insights

*Price-per-SMS: 21% below EU average

eRanks 13th out of 21 countries

*55% price increase when 2017 is compared to 2014
*Price-per-SMS increase trend in all EU countries
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Price-per-Gigabyte (GB) analysis

The average price-per-GB for the EU countries included in this study was 6.20 €/GB for the period
2014 to 2017. The figure (6.20 €/GB) was set to 100 and the values for all other countries were

restated relative to this value.

Figure 26: Price-per-GB 2014-2017 rebased to European average
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Figure 27: EU countryprice-per-GB categorisation (2014-2017 avg.)
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Figure 28: Relative price-per-GB per country (Rebased to EU average 2014-2017)
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Figures 26, 27 and 28 support the following conclusions from Ovum'’s price-per-GB analysis:

The average price-per-GB for the 21 EU countries included in this study is 6.20 €/GB. This
number was set to 100, whereas all other figures were rebased relative to it

Greece falls in the middle-range category for price-per-GB. It ranks 14" out of 21 EU
countries; its price is 23% above the EU average. Although higher than the EU average,
Greece has experienced a significant decrease in price-per-GB, showing a73% decline when
2017 is compared to 2014.

The least expensive country is Finland; its price-per-GB is 88% below the EU average. The
7 least expensive countries are: Finland, Poland, Sweden, Bulgaria, Denmark, Austria and
Ireland. The average price-per-GB for the green category is 67% below the EU average.

The countries are: Romania, Italy, Croatia, United Kingdom, Hungary, Czech
and Greece. The average price-per-GB for the category is the EU average.

The most expensive country is Belgium; its price-per-GB is 219% above the EU average.
The 7 most expensive countries are (ranked from most expensive): Belgium, Netherlands,
Germany, Slovakia, Portugal, France and Spain. The average price-per-GB for the red
category is 79% above the EU average.

Although Greece’s price-per-GB exceeds the EU average, it is worth mentioning that Greek
mobile internet network quality — as measured by download speed - is better than the average
of the EU countries, reflecting more maturity in network infrastructure. Countries like Germany
and France have higher price-per-GB than Greece, with lower download speeds.
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Figure 29 below shows the correlation between the price-per-GB and the total number of GBs in each
country.

Figure 29: Correlation of price-per-GBs and total number of GBs
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It should be noted that:

= The annual average number of GBs of the 21 EU countries is around 483 million GBs
(highest is the United Kingdom and lowest is Slovakia).

= Countries that have high number of GBs have relatively low price-per-GB (except for France
and Germany).

= Countries that fall in the red category for the most expensive by the price-per-GB have
relatively very low number of GBs.

=  Greece falls in the group of countries with low number of GBs, while being in the grey middle-
range category regarding price-per-GB.

Greece Price-Per-GB Trend Analysis

In this section, the rebased price-per-GB for Greece is shown as a yearly trend. The trend analysis is
based on setting the 2014 price-per-GB to 100 and then rebasing the other yearly figures relative to
the 2014 value.

As per Figure 30 below, the price-per-GB in Greece shows a significant decrease across the period of
study; comparing the 2017 price-per-GB to 2014 shows a 73% decrease in prices, one of the highest
decrease rates in the included EU countries.
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Figure 30: Rebased price-per-GB annual trend (Greece)
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Figure 31 below shows the number of times that each country falls into the red category (most
expensive) for the 4 years covered by the study. If the value inside the circle is 0, it means that the
country has never fallen into the red category during the period 2014-2017. If the number is 3 for a
certain country, it means that this country has been in the red category for 3 years out of the 4.

Figure 31: Price-per-GB category distribution per country
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In conclusion for Figure 31:

= 12 countries out of 21 have never fallen into the red category during the period 2014-2017:
Finland, Poland, Sweden, Bulgaria, Denmark, Austria, Ireland, Romania, Italy, Croatia, United
Kingdom and Czech.

= Hungary fell into the red category once, whereas 2 countries fell into the red category twice
(Greece and Slovakia) and France fell in red category three times.

= 5 countries fell into the red category in each of the 4 years of the study: Spain, Portugal,
Germany, Netherlands and Belgium.
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Figure 32: Greece dashboard (price-per-GB)
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Summary of the price-per-GB analysis

Price-per-GB definition

*GB revenue-per-country divided by # of GBs passing through the network
eInterconnection charges and VAT are excluded from revenue numbers

21 EU countries included in the study

eCountries included: Austria, Belgium, Bulgaria, Croatia, Czech, Denmark, Finland,
France, Germany, Greece, Hungary, Ireland, Italy, Netherlands, Poland, Portugal,
Romania, Slovakia, Spain, Sweden, United Kingdom

eCountries Excluded: Cyprus, Estonia, Latvia, Lithuania, Luxembourg, Malta,
Slovenia

3 Comparison Categories

eGreen Category: 7 least expensive countries
eGrey Category: 7 countries in the middle
*Red Category: 7 most expensive countries

Overall average price per GB is 6.20 €/GB set to 100

eGreen Category: 67% of countries below EU average
*Grey Category: 10% of countries below EU average
*Red Category: 79% of countries above EU average

Country distribution across the categories (2014-2017)

eGreen Category: Finland, Poland, Sweden, Bulgaria, Denmark, Austria and Ireland

*Grey Category: Romania, Italy, Croatia, United Kingdom, Hungary, Czech and
Greece

eRed Category (From most expensive): Belgium, Netherlands, Germany, Slovakia,
Portugal, France and Spain

Most and least expensive countries

eLeast expensive: Finland (88% below EU average)
*Most expensive: Belgium (219% above EU average)

Greece insights

*Price per GB: 23% above EU average

eRanks 14th out of 21 countries

*73% price decrease when 2017 is compared to 2014
eRanks 8th in terms of data network download speed
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Greek bundled price evolution over time

In this section, Greek unit prices (pre-tax) will be bundled and weighted by service revenue to show
the evolution of the overall prices over time. This will help giving a like for likes comparison with the
bundled basket approach used by the EC. Quick reminder: that the EC’s baskets are from the supply
side and Ovum'’s are from the demand side and, as such, more representative.

The weighted bundled price for Greece (pre-tax) were calculated as per the following

(price per min Xvoice revenue)+ (price per SMS XSMS revenue)+ (price per GB Xdata revenue)

(voice revenue+SMS revenue+data revenue)

The prices were then rebased, with the first year in the study, 2014, representing 100 or full price.

Figure 33: Greek bundled price evolution over time (Pre-tax)
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Greek bundled weighted prices show a significant decrease over time. A comparison of the 2017
figure to 2014 shows a 23.5% decrease in prices.

© 2018 Ovum. All rights reserved. Unauthorized reproduction prohibited. Page 43



Cost of Mobile Communications Study

Price-per-average basket analysis

As described in “Ovum’s Price of Average Basket Comparison”, the following equation is applied to
calculate the average monthly price of a usage basket, for two user profiles (Greek user profile and
EU user profile)

Average Monthly price per basket (€) of country
= Mins average user profile X price per minute (country x)
+ SMS average user profile X price per SMS (country x)
+ GBs average user profile X price per GB (country x)

Greek user profile

Based on the Greek user profile (total minutes, SMS and GBs that a Greek user spends in a month),
the profile price was compared with the 21 EU countries to identify the cost for the same usage
pattern in different countries.

What is the Greek profile?

Figure 34 below shows the Greek monthly average profile on annual basis, for the period covered by
this study. For example, the monthly average Greek user in 2017 used 172 voice minutes, 15 SMSs
and 0.63 GBs.

Figure 34: Greek average basket usage size across time

Greece 2014 2015 2016 2017
# of mins 187 174 169 172
# of SMS 31 24 19 15

# GBs 0.13 0.22 0.33 0.63

In this analysis, the price of the average basket profile was compared with the 21 EU countries to
analyze how much it would cost the average Greek users to maintain their same usage pattern in
other countries.
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Figure 35: Greek Monthly Average User Profile
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Source: Ovum

Over the years 2014 to 2017, the average monthly Greek profile consists of 175 voice minutes, 22
SMSs and 0.33 GBs. All of the comparisons in this section were based on absolute Euro figures.

Figure 36: Cost for Greek User Profile in EU countries (2014-2017 avg.)
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Figure 37: Monthly cost of Greek usage profile by pricing per country (2014-2017)
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Figure 38: Monthly € cost of Greek usage profile by pricing per country (2014-2017)
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Figures 36, 37 and 38 support the following conclusions for Ovum’s price comparison of the Greek
user profile in the 21 EU countries:

= The average price in the 21 EU countries included in this study is 12.07 €

= Greece falls in the grey category of middle-range countries with a price less than the average
EU countries (10.71 €). It ranks 9" out of 21 countries.

= The least expensive country for the Greek user profile is Romania with a price of 4.02 €. The
7 least expensive countries are: Romania, Poland, Portugal, Bulgaria, Croatia, Italy and
France. The average price for the green category is 6.95 €

= The grey category countries are: Sweden, Greece, Hungary, Austria, Denmark, United
Kingdom and Czech. The average price for the Greek user profile for the grey category
countries is 11.21 €
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= The most expensive country is Belgium with a price of 27.62 €. The 7 most expensive
countries are (ranked from most expensive): Belgium, Ireland, Netherlands, Spain, Germany,
Slovakia and Finland. The average price for the red category is 18.15 €

Greek User Profile Trend Analysis

Greek profile prices across the 21 EU countries show a noticeable decrease across the period of
study. A comparison of the 2017 prices with 2014 shows a 25% decrease in prices.

Figure 39: Greek user monthly profile annual trend (average across the 21 EU countries)
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All other countries followed a decreasing trend in the price of the Greek average profile. Poland shows
the highest decrease in 2017 compared to 2014 with 48% decrease, followed by Netherlands (40%
decrease) and Denmark (40% decrease)

Grey and green category countries showed the highest price decrease with a rate of 27%. Red
category countries show a decreasing trend at a rate of 26%.
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Figure 40: Greek monthly profile annual trend per country
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Figure 41: Greece dashboard (price-per-basket for Greek user profile)
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EU user profile

Based on the EU user profile (total minutes, SMS and GBs that EU users spend on average in a
month), the profile price was compared with the 21 EU countries to demonstrate the cost for the same
usage in different countries.

What is the average EU user profile?

Figure 42 below shows the EU monthly average profile on an annual basis. For example, the average
monthly EU user in 2017 used 161 voice minutes, 57 SMSs and 2.93 GBs.

Figure 42: European average basket usage size across time

EU Average 2014 2015 2016 2017
# of mins 145 150 154 161
# of SMS 74 69 62 57

# GBs 0.74 1.20 1.89 2.93

In this section, the average of the below average basket profile was compared among the 21 EU
countries in order to analyze what would cost an average EU user if he used the same basket across
EU countries.

Figure 43: EU monthly average user profile
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Source: Ovum

As previously demonstrated, over the years 2014 to 2017, the average monthly Greek profile consists
of 175 voice minutes, 22 SMSs and 0.33 GBs. A comparison of the Greek profile to the average EU
profile reveals that the Greek profile:

= has 23 more voice minutes monthly
= has 44 less SMSs monthly
= has 1.36 less GBs monthly

All comparisons in this section are based on absolute Euro figures.
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Figure 44: EU user profile price in EU countries (2014-2017 avg)
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Figure 45: Monthly cost of average EU usage profile by pricing per country (2014-2017)
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Figure 46: Monthly € cost of average EU usage profile by pricing per country (2014-2017)
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Figures 44, 45 and 46 support the following conclusions from Ovum’s price comparison of the EU
user profile in the 21 EU:

= The average price in the 21 EU countries included in this study is 19.93 €

= Greece falls in the grey category of middle-range countries with a price less than the EU
average (19.57 €). It ranks 13" out of 21 countries.
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= The least expensive country for the EU user profile is Poland with price of 5.28 €. The 7 least
expensive countries are: Poland, Romania, Bulgaria, Sweden, Denmark, Croatia and
Portugal. The average price for the EU user profile for the green category countries is 11.30 €

= The countries are: Austria, Finland, Italy, France, United Kingdom, Greece
and Hungary. The average price for the EU user profile for the category countries is

= The most expensive country is Belgium with a price of 48.33 €. The 7 most expensive
countries are (ranked from most expensive to least): Belgium, Spain, Slovakia, Germany,
Netherlands, Czech and Ireland. The average price for the EU user profile for the red
category countries is 31.33 €

EU User Profile Trend Analysis

EU user profile prices across the 21 EU countries show a slight increase across the period of study. A
comparison of the 2017 price-per-basket with 2014 shows a 7% increase in prices for the EU user
profile.

Figure 47: EU monthly user profile annual trend (avg 21 EU countries)
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The main reason behind the increase in price-per-average basket of the EU profile is that this profile
has a relatively high number of SMSs-per-user. Comparing the Greek profile to the EU profile shows
200% more SMSs in the EU profile. The SMS prices trend in EU countries shows a noticeable year-
over-year increase as explained in the section “Price-per-SMS analysis”.
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Figure 48: EU user monthly profile annual trend per country
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The highest price decrease when 2017 is compared to 2014 is seen in Poland (29% decrease) and
France (27% decrease), followed by the Netherlands (21% decrease).

On the other hand, some countries show an increase in the price of average basket. Highest increase
is in Italy (37% increase), followed by Romania (36% increase) and then Germany (28% increase).

Green category countries in Figure 48 above showed a price increase of 4%. Grey category countries
showed a price decrease of 2%, while red category countries show a price increase of 5%.
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Figure 49: Greece dashboard (price-per-basket EU user profile)
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Post-tax insights

This section shows the result of a comparison of the prices of the 21 EU countries with tax included to
examine the effect of tax on overall prices to the end customer. The comparison was based on the
rank change of each country after tax for each of the three services: voice, SMS and mobile
broadband (GB), as well as for the average basket prices for both the Greek profile and the EU
average profile.

Price-per-minute

Figure 50 below shows a comparison of the price-per-minute before and after tax, with a comparison
on the rank of each country. It is to be noted that there is no change in the price category for any of
the 21 EU countries, however Greece’s rank declines by 4 places after tax is added. This clearly
reflects the unfairness of comparing bundles without removing the tax which has a significant impact
on Greece’s mobile prices, and as happens in the EC’s [insert report name]. The rebased price-per-
minute for Greece is 15% below the EU average for pre-tax prices and 5% below the EU average for
post-tax prices.

Figure 50: Post-Tax price-per-minute 2014-2017 rebased to European average
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Price-per-SMS

Figure 51 below shows a comparison of the price-per-SMS before and after tax, with a comparison on
the rank of each country. It is to be noted that there is no change in the price category for any of the
21 EU countries, however Greece’s rank falls by 1 place after tax is added. The rebased price-per-
SMS for Greece is 19% below the EU average for pre-tax prices and 11% below the EU average for
post-tax prices.

Figure 51: Post-Tax price-per-SMS 2014-2017 rebased to European average
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Price-per-GB

Figure 52 below shows a comparison of the price-per-GB before and after tax, with a comparison on
the rank of each country. Ireland moves from the green category (least expensive) of the pre-tax
price-per GB to the grey middle-range category for post-tax price. Greece’s rank declines by 2 places
after tax is added which moves Greece into the red category (most expensive) in the post-tax price-
per-GB. As before, this clearly reflects the unfairness of comparing bundles in EU reports without
removing the tax which has a significant impact on Greece’s mobile prices. The rebased price-per-GB
for Greece is 23% above the EU average for pre-tax prices and 40% above the EU average for post-
tax prices.

Figure 52: Post-Tax price-per-GB 2014-2017 rebased to European average
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Greek bundled price evolution over time

Greek unit prices (post-tax) were bundled and weighted by service revenue, to show the evolution of
the overall prices over time.

The weighted bundled price for Greece (post-tax) is calculated as per the following

(price per min Xvoice revenue)+ (price per SMS XSMS revenue)+ (price per GB Xdata revenue)

(voice revenue+SMS revenue+data revenue)

The prices were then rebased using the first year of the study, 2014, as the base year representing
100 or full price.

Figure 53: Greek bundled price evolution over time (Post-tax)
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Greek bundled weighted prices show a significant decrease over time. The comparison of the 2017
and 2014 figures shows a 22.8% decrease in prices over this period.
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Price-per-average basket (Greek user profile)

Figure 54 below shows a comparison of the average basket price (Greek user profile) before and after
tax, with a comparison on the rank of each country. It should be noted that there are 10 countries with
a rank change, with Greece showing the biggest rank decline, dropping 5 places (from 9™ to 14™") after
tax is added. Once again, this clearly reflects the unfairness of comparing bundles, as happens in the

EC’s [insert report name], without removing the tax which has a significant impact on Greece’s mobile
prices.

Figure 54: Monthly post-tax € cost of Greek usage profile by pricing per country (2014-2017)
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Post-Tax Greek User Profile Trend Analysis

The Greek user profile price (post-tax) across the 21 EU countries shows a noticeable decrease over
the period of study. A comparison of the 2017 price to 2014 shows a 25% decrease in prices over the
period.

Figure 55: Post-Tax Greek user monthly profile annual trend based on the average of prices
om the 21 EU countries of the study
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Greece post-tax basket prices, not shown in graph, (based on the Greek user profile) also saw a
noticeable decrease in prices, with a 15% decrease when 2017 is compared to 2014.
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Price-per-average basket (EU user profile)

Figure 56 below shows a comparison of the average basket price (EU profile) before and after tax,
with a comparison on the rank of each country. It can be noticed that there are 8 countries with a rank
change, with Greece showing the biggest fall in rank (3 places) after tax is added. This clearly reflects
the unfairness of comparing bundles in EU reports without removing the tax which has a significant
impact on Greece’s mobile prices. Greece’s rank declined from 13" to 16™ and thus moved from the
grey category (pre-tax) to the red category (post-tax).

Figure 56: Post-Tax monthly € cost of average EU usage profile by pricing per country (2014-

Average user basket (EU user profile)
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Post-Tax EU User Profile Trend Analysis

EU profile prices (post-tax) across the 21 EU countries shows slight increase across the period of
study. Comparing 2017 price with 2014 shows 7% increase in prices.

Figure 57: Post-Tax EU user monthly profile annual trend based on the average of prices om
the 21 EU countries of the study
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The main reason behind the increase in price-per-average basket of the EU profile is that this profile
has a relatively high number of SMSs-per-user. A comparison of the Greek profile to the EU profile
shows 200% more SMSs in the EU profile. The SMS prices trend in the EU countries show a
noticeable year over year increase as explained in section “Price-per-SMS analysis”.

Greece’s post tax basket pries, not shown in graph, (based on EU users profile) also saw a slight 4%
increase in prices in 2017 compared to 2014.
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Mobile broadband quality assessment

This section shows a comparison of mobile data quality in the 21 countries based on two indicators:
Download speed and Upload speed

The source for the data used in the comparison is speedtest.net provided by OOKLA.

To compare download and upload speeds, the following categories were used:

Figure 58: Benchmark to compare download and upload speeds against

Download Speed | Upload Speed 1

>=30Mbps & <40Mbps >=10Mbps & <15Mbps

Source: speedtest.com / Ookla

Category Category

Very high speed Very high speed

Relatively high speed Relatively high speed

Slow speed Slow speed

According to a report published by speedtest in December 2017 (The World's Internet Speeds
Increased More than 30% in 2017. Are You Keeping Up?), the world’s mobile download speed
increased by 30.1% in 2017 and mobile upload speeds increased by 38.9%.

In November 2017, 119 countries boasted a faster mobile download speed than the global average
while 134 countries had a slower. Among the EU countries, Cyprus showed the highest increase
(90.2%).

The speed comparisons provided in this chapter were based on data collected for the month of May
2018 for the 21 EU countries included in this study.

It is worth mentioning that worldwide, the highest download speed in May 2018 was recorded in
Norway (62.7 Mbps) and the lowest was in Libya (4.31 Mbps).

Greece ranked 22" worldwide for the download speed indicating a fast-mobile download speed
network which reflects the big investment mobile operators in Greece are undertaking on a continuous
basis to provide the best possible network quality with highly competitive prices relative to other
European countries. A comparison of May 2017 download speeds with May 2018 download speed
shows that Greece had an improvement of around 22%.

Figures 59 and 60 compare the download and upload speeds of the 21 EU countries included in this
study by applying the category distribution shown in Figure 58.
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Figure 59: Download speed-per-country (May 2018)
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Figure 59 above shows us that:

The average download speed for the 21 EU countries included in this study is 35.9 Mbps.

Greece’s download speed is relatively high (36.9 Mbps) and faster than the EU average. It
ranks 8™ in terms of download speed out of the 21 EU countries.

The fastest country in download speed is the Netherlands with a speed of 52.2 Mbps. The
fastest countries belonging to the “very high speed” dark green category are: Netherlands,
Bulgaria, Hungary, Belgium, Denmark and Czech. The average download speed of the dark
green category is 47.2 Mbps.

The “relatively high speed” countries are: Sweden, Greece, Finland, Croatia,
Austria, France, Italy, Spain and Romania. The average download speed of the
category is

The slowest country in terms of download speed is Ireland with a speed of 21.78 Mbps. The
slowest countries which fall into the “slow speed” red category are (ranked from slow to
faster): Ireland, Poland, United Kingdom, Germany and Portugal. The average download
speed of the red category is 25.7 Mbps.
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Figure 60: Download speed category per country
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Figure 61: Upload speed per country (May 2018)
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Analysis of Figure 60 and Figure 61 above demonstrates that:
= The average upload speed for the 21 EU countries included in this study is 12.7 Mbps

= Greece’s upload speed is relatively high (11.6 Mbps) but slower than the EU average. It ranks
13" in terms of upload speed out of 21 EU countries.

= The fastest country in Upload speed is Bulgaria with a speed of 18.4 Mbps. The fastest
countries belonging to the “very high speed” dark green category are: Bulgaria, Denmark,
Hungary, Belgium, Czech and Netherlands. The average upload speed of the dark green
category is 16.5 Mbps.

=  The “relatively high speed” countries are: Croatia, Romania, Finland, Austria,
Spain, Italy, Greece, Sweden, UK, Slovakia, Portugal, Germany and France. The average
upload speed of the category is

= The slowest country in terms of upload speed is Ireland with a speed of 8.6 Mbps. The
slowest countries which fall in the red category are (ranked from slow to faster): Ireland and
Poland. The average upload speed of the red category is 8.8 Mbps.

Figure 62: Upload speed category-per-country
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Conclusion

Greece was perceived to have expensive mobile prices due to a study performed by the European
Commission mainly because the country comparisons of that study were based on bundles which
contained pre-defined baskets of voice minutes, SMS and data in MB. Such comparisons do not take
into consideration out of bundle usage, add-on offers (minutes, SMS, and data) that operators provide
over and above the provided bundles and also ignore the special discounts offered depending on
usage. As such, the calculations on which the comparisons were based do not represent the total
traffic going through the networks in a given country.

In this Ovum report, a detailed comparison of the European mobile markets is provided based on the
actual prices of minutes, SMS and data. This is achieved by carefully considering two main
components: (Details provided in the Methodology section)

1. The actual revenue-per-country split into voice, SMS and data
2. The network recorded quantities of minutes, SMS and data-per-country

Such a methodology allows for a fair comparison of representative prices in the region by reflecting
the real price that a consumer pays for consumed mobile services rather than comparing bundles
which do not necessarily provides a fair comparison based on actual usage patterns. This can be the
case where operators provide extra free allowances and discounts based on pre-defined criteria.

Therefore, the comparisons carried out in this study are based on the price of actual consumption and
not on what is sold. Specifically, a consumer might use less than what they buy (i.e. what is sold to
them) and not consume the whole bundle, whereas another consumer might consume more than
what is in the bundle (freebies, bolt-ons and out of bundle usage). Such cases demonstrate that price
comparisons which are based on what is sold rather than what is actually consumed are highly
distorted.

Moreover, the methodology utilized in this study is universal and agnostic of prepaid/postpaid bundles
which are sample based in essence. Therefore, the study is representative of all types of customer
segments while providing the actual average pricing based on consumed services.

A summary of the advantages of the methodology followed in this study for comparing prices relative
to the European Commission study includes:

= Integrated approach, covers all customers and all services and measures the actual prices
paid
= Use of the actual financial statements of the providers as reported to the European regulatory

authorities for the period 2014-2017

= Aggregation of all services in a basket that is based on the actual usage of the average Greek
consumer

= Comparison with the EC study on mobile prices. The EC study is based on specific baskets
that are neither inclusive of all customers nor representative of the usage pattern of the Greek
consumer, while it compares prices from websites that do not include all discounts and offers
as per the commercial policy available to consumers.
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The 21 EU countries included in this study were divided into three categories based on their rank of
price-per-unit according to the following table:

Category Color Code Description

The comparisons made in this study reveal that Greece always falls in the grey category (Middle
range countries) for all the services: voice, SMS, data and average basket. The table below shows the
exact rank of Greece out of the 21 countries regarding 5 types of comparisons for each of both pre-tax

Least expensive 7 least expensive countries

7 countries that fall in the

Middle range middle

7 most expensive countries

Most expensive

and post-tax cases.

The comparison criteria for the price-per-unit (minute, SMS, GB) is based on rebasing the actual price
relatively to the EU average. The method applied is by setting the EU average of the years 2014-2017
to 100, and then rebasing the price-per-unit for each country relative to that number. For the
comparisons of the basket profiles, absolute figures are used.

Unit Comparison Rank (Out of 21) Greece Price EU Average
) Pre-Tax:9t Rebased Pre-Tax: 84 Rebased Pre-Tax: 100
Voice Post-Tax: 13t Rebased Post-Tax: 95 Rebased Post-Tax: 100
Pre-Tax:13%" Rebased Pre-Tax: 79 Rebased Pre-Tax: 100
SMS Post-Tax: 14t Rebased Post-Tax: 89 Rebased Post-Tax: 100
) Pre-Tax:14% Rebased Pre-Tax: 122 Rebased Pre-Tax: 100
Mobile Data

Post-Tax: 16 Rebased Post-Tax: 140 Rebased Post-Tax: 100

Average Basket (Greek Pre-Tax:9™ Pre-Tax: 10.71 € Pre-Tax: 12.07 €

Profile) Post-Tax: 14t Post-Tax: 14.80 € Post-Tax: 14.90 €

The post-tax analysis shows clearly the impact of taxes in Greece on mobile usage prices. Therefore,
comparisons on the basis of post-tax only (as per the EC methodology) result in distorted conclusions
as they do not take into account the high taxes imposed by the Greek government due to the negative
financial and economic environments which have had a significant impact on all industries in the
country, not only the telecom sector.

In terms of network quality, mobile data speeds are the best indicators for a fair comparison among
the 21 markets of this study. In an era where call complete rates, population coverage by technology
and network uptime rates are nearly identical in all markets at the high 90%, actual data speeds
become the differentiator and Greece is doing particularly well in this respect. Specifically, Greece is
right at the European average (ranked 8" out of 21 countries) in terms of download speeds and 4
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countries below the average (13" out of 21) in terms of upload speeds. This comes despite a decade
of austerity measures by the Greek government and is a clear indication that despite economic
hardship the industry has been successful in investing in networks and in giving its customers value
for their money.
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Appendix

Summary of report findings in infographic-format
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21 EU Countries
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Price-per-service (in absolute values)

e Price-per-minute

The Table is sorted from least expensive to most expensive based

on the 2014-2017 average
All numbers represent price-per-minute in €c/min

A"go(f.(,’)m' 2014 2015 2016 2017

ZUTTNN 165 | 263 | 181 | 131 | 085 |

Romania [N NN B | 178 | 164 |
SUUURNN 238 | 308 | 265 | 213 | 165 |

CIMEUCO 310 | 358 | 318 | 301 | 262 |

CGLCITRNNN 355 | 427 | 343 | 340 | 340

SN 395 | 470 | 407 | 378 | 325

GCUCTRNN 433 | 823 | 457 | 401 | 353 |

GIUNEL 442 | 495 | 458 | 431 | 383 |

TN 453 | 49 | 460 | 443 | 413 |

UL 497 | 593 | 519 | 457 | 419

GO 515 | 582 | 550 | 493 | 433

Germany mm_m
(VWM 518 | 558 | 542 | 547 | 456

| EUAverage | 533 | 624 | 560 | 503 | 445
UK | 537 | 635 | 608 | 477 | 427 |

I 593 | 768  [NE03 ] 537 | 463 |
GUCUCRNNN 637 | 681 | 655 | 634 | 579

ST 673 | 787 | 700 | 641 | 564 |

Netherlands mm_ . 6.35
I o | st | st | ser | ses

OLTTUN 1242 | 1445 | 1374 | 1155 | 995
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e Price-per-SMS

Portugal
Romania
France
Poland
Ireland
Belgium
Denmark
Netherlands
Croatia
Sweden
Bulgaria
UK
Greece
Czech
Slovakia

Austria
Italy
Hungary
Finland
Germany
Spain

The Table is sorted from least expensive to most expensive based

on the 2014-2017 average
All numbers represent price-per-SMS in €c/SMS

Avg (2014-
2017) 2014 2015 2016 2017
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©
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7o SN ses | 1o | mso |
—7or | sos | sa | 7es | wsr |
om0 | e | ez | s | r2as |
1509 | ese | tars | tens | ze |
2010 | reor | sos | 2055 | 271 |

»
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e Price-per-GB

The Table is sorted from least expensive to most expensive based

on the 2014-2017 average
All numbers represent Price-per-GB €/GB

2014 2015 2016 2017

Avg (2014-
2017)

Finland
Poland
Sweden
Bulgaria
Denmark
Austria
Ireland
Romania

B ic | e | s | ses | sor |
CLEURN 491 | 777 | 550 | 392 | 245
UK m-mmmm
Hungary [N A ER AR S T 7
CEuAverage | 620 | os0 | 686 | 500 | 33 _
U 753 | 1180 | 923 | 553 | 357 |
Greece TR IREYTINN IIE RO T TR
STUNNN 827 | 1448 | 865 | 600 | 398 |
LR 834 | 1533 | 931 | 582 |[INN2800
ZUUCINN 884 | 1253 | 1098 | 725 | 462
Germany -E-m
DUSELLON 1258 | 2346 | 1402 | 730 | 553
EVTLN 1976 | 2762 | 2269 | 1839 | 1035
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We hope that this analysis will help you make informed and imaginative business decisions. If you
have further requirements, Ovum's consulting team may be able to help you. For more information
about Ovum's consulting capabilities, please contact us directly at consulting@ovum.com.
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affiliates or other third-party licensors. All product and company names and logos contained within or
appearing on this product are the trademarks, service marks or trading names of their respective
owners, including Informa Telecoms and Media Limited. This product may not be copied, reproduced,
distributed or transmitted in any form or by any means without the prior permission of Informa
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