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Executive summary
This study provides a comprehensive quantitative analysis of large screen mobile
broadband prices in the European Union. Large screen mobile broadband is defined as the
mobile broadband service used with laptops, netbooks and tablets, usually with USB sticks
or data cards.
The research was conducted by Infrapont Ltd. in March 2013 and covers all publicly
advertised post-paid contracts offered to residential customers in the 27 European
member states, totalling 331 publicly available offers made by 90 European mobile
network operators.
The main focus of the study is to present a detailed analysis of price levels and the relative
position of European countries with respect to these prices. The first part of the study
introduces the main features of European mobile operators’ large screen mobile
broadband offers, defines representative baskets for different consumption patterns, and
provides price comparisons. The second part introduces a universal price index, developed
by Infrapont, based on the representative baskets’ prices which provide a sound basis for
cross-country comparisons. Next European countries’ relative price levels are examined
using simple statistical tools. In the last chapter, the study presents the results of an
econometric analysis examining the relationships between the price levels and several
other key factors, such as the number of players on the market and the presence of various
types of operators, and controlling for other explanatory variables measuring the overall
level of economic development and the specific characteristics of national mobile markets.
The next Figure shows the structure of the study.
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Large screen mobile broadband offers in the EU: an overview
The analysis of the 331 large screen mobile broadband offers shows large differences
between European member states concerning both the availability and prices of such
services.
We find that data allowance is the most generally applied product differentiation factor of
mobile broadband offers, but the range of the allowance provided is quite diverse across
markets. Offers with data limits of at most 5 GB per month exist everywhere. Though there
are markets even with unlimited offers, offers over 15 GB are unavailable in countries such
as Belgium, France, Spain and Malta. Offers of a 30GB monthly data allowance are absent in
eight member states. The highest data allowances and the unlimited offers are typically
found in the Baltics and Scandinavia, and in Portugal, Luxembourg and Austria.
Our analysis also reveals that in Western European countries with higher population the
median offer is characterized by a lower data allowance. In countries where 4G (LTE)
technology has been introduced, however, the monthly data allowance is higher.
Monthly data allowance of the median offer (GB), March 2013

Source: Infrapont based on operators' homepages

Price comparison using consumer baskets
We define six user baskets in order to compare the prices of offers corresponding to
different usage patterns, from occasional mailing and browsing to extensive downloading
and video consumption. The six user baskets – defined as containing 1, 2, 5, 10, 15 or 30 GB
data allowances respectively – are based on the distribution of offers available on the
European markets, and cover more than half of all considered offers. The study compares
both the lowest and the average prices on each national market for the six baskets.
Though the ranking of countries for different baskets do correlate with each other, the
comparison produces mixed result for different basket types. These results may also
depend on whether the minimum or the average market price is used for the calculation.
We highlight some stylised facts based on these comparisons. Some Western European
countries, such as Belgium, the Netherlands, Spain, France, and Germany (and also Cyprus)
typically exhibit higher prices. Romania, Poland, the Baltic States, Finland and Austria are
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the best performers with typically the lowest prices. We see a wide range of prices for
baskets among countries: the maximum price of a basket is usually more than four times
higher than the lowest price.

Comparative results based on a price index
Previous results indicate that simple price comparison between baskets does not provide
robust results. In order to present a comprehensive picture of large screen mobile
broadband price levels, Infrapont has developed a price index. This Large Screen Mobile
Broadband Price Index takes into account the relative price differences of all baskets with
equal weight in order to avoid the inherent bias of other applied methods (such as simply
summing up and averaging basket prices).
Large Screen Mobile Broadband Price Index of average market prices, March 2013

Source: Infrapont analysis

The Large Screen Mobile Broadband Price Index shows that apart from Cyprus, Malta and
the Czech Republic, new Member States (EU12) generally have the lowest prices. Some
large Western European member states, on the other hand, are among the most
expensive. The average index value of the old member states is significantly (by 40%)
higher compared to the new member states’ average overall price level.
We also explore price differences between countries using more complex statistical
methods. As a first step, we analyze the differences between markets according to whether
they belong to a specific group or not. There are several ways to group the countries, for
instance the number of operators, the presence of an LTE offer on the market, competition
in LTE, or the presence of a particular type of competitor. Competitors may be one of the
“Big4” (Vodafone, Orange, T-Mobile and O2) companies, maverick players or, as a special
case, Hutchison. We test the group means of the index for each variable with ANOVA
statistics in order to check the significance of the mean differences. Though the analysis
produces significant results, this examination is still only a necessary first step toward a
more thorough analysis, presented in the final chapter.

Results of the econometric analysis
The last chapter of the study examines the factors behind the price differences using
econometric methods. In order to separate the driving factors behind price differences
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from the non-significant ones, we perform detailed multivariate regression analyses on our
cross-section data of large screen mobile broadband prices.
First, we examine how the difference in the number of operators present in different
countries explains differences in prices. We find that even after controlling for other
explanatory variables, large screen mobile broadband prices are significantly lower in 4operator countries than 3-operator countries (on average 12% lower using average prices
and 33% lower using minimum prices). However, we should emphasize here that strictly
speaking, these differences should not be interpreted as the average effect of a fourth firm
entering the respective market, as these results are based only on cross-sectional
comparisons. We also find that other explanatory factors are crucial, and the results should
be interpreted as an interaction of all these underlying facts. On average, prices are higher
in countries with a higher population and higher purchasing power parity (PPP), but lower
in the presence of LTE technologies and larger mobile broadband penetration.
Second, we examine how the presence of different types of operators on the respective
national mobile markets influence prices, and whether it matters that they are in an
incumbent / market leading position or not. We do not find evidence to confirm that the
type of the incumbent / market leader significantly influences price differences. The
hypothesis that the “Big4” (Orange, O2, Vodafone and T-Mobile) and regional firms have a
different impact on prices depending on their position as incumbent or non-incumbent
can be also rejected. The presence of “challenger”, firms (other than Hutchison) also has no
statistically significant effect. However, the presence of Hutchinson seems to be a crucial
factor in explaining price differences: we observe significantly (20-35%) lower prices in
countries where Hutchison is present compared to those where it is not, even after
controlling for other factors. The other explanatory variables (population, PPP, LTE and
mobile broadband penetration) remain statistically significant in this specification, with
the expected signs.
This comprehensive study of large screen mobile broadband offers shows a complex
picture of this market. The comprehensive Index developed by Infrapont seems more
appropriate for comparative analysis than previously used tools. However, econometric
methods can provide even better insights and tests of the relevance and significance of
different structural, contextual and environmental factors affecting price levels.
It is also worth noting that large screen mobile broadband is a part of the broader mobile
broadband service, which in turn is also only a part of the market of mobile services.
Therefore, while our results are sounds, they cannot be used to describe the complex
market for mobile services as a whole.
The main message of our analysis is that differences in large screen mobile broadband
prices cannot be explained well by a single underlying variable, especially not by only
structural measures of mobile broadband market, like the number of operators. Our
quantitative results show that differences in economic development (macroeconomic
indicators) and technological characteristics of mobile markets can have a larger
explanatory power in understanding price differences concerning mobile broadband, and
simplistic analyses failing to control for these factors may lead to misleading
interpretations and hence wrong policy conclusions.
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1. Large screen mobile broadband offers in the EU: an
overview
1.1. Introduction
Mobile broadband is the most dynamically developing area of telecommunication. This
development can be seen in the appearance of new technologies and the increase in
network coverage; trends that are reflected in both companies’ and organisations’ reports
and studies. Mobile broadband is not a homogeneous product. The market can be
separated into at least two distinct segments based on the nature of usage and the type of
device used (e.g. handset, tablet, notebook). Smartphones are easily distinguished from
laptops with mobile sticks and data modems according to the characteristics of usage and
user environment. The former constitutes small screen mobile broadband, the latter can
be defined as large screen1 mobile broadband. These are not only significantly different in
terms of usage but they are supplied to the market as different products with different
pricing schemes. Currently, only a handful of partial studies are publicly available
regarding the level of mobile broadband prices.2
This Infrapont report is based on primary data collection which took place in March 2013,
and covers the offers of all mobile network operators in the EU27. The study analyses all
postpaid offers to retail customers which were publicly advertised on operators’ websites.
331 large screen mobile broadband packages provided by 90 mobile network operators
are examined.3
The study does not cover offers which were not advertised publicly, offers aimed at
business users, prepaid offers and the offers of MVNOs and resellers. The research does not
cover the Small screen internet offers typically offered in a package with voice services are
also not covered, as these are part of a different market segment of mobile broadband.
Our focus is large screen mobile broadband as a standalone product. Therefore, the study
does not deal with so-called multiplay packages, where the mobile broadband is bundled
with other services such as fixed internet or mobile voice services.
The central theme of the study is the international comparison of mobile broadband
prices. In addition, however, we present results concerning the availability of offers with
various data allowances and other features of the large screen mobile broadband offers.

1

Sometimes mobile internet usage on a tablet is handled as a third distinct segment of the mobile
broadband market. We believe it to be closer to large screen mobile broadband, however, in most aspects
of usage.

2

One publicly available analysis of this topic can be found in an OFCOM study that compares the prices of
mobile broadband offers, but this focuses only on a few large markets from the British point of view
(OFCOM, 2012).
3

In spring 2013 92 mobile network operators were providing mobile services via GSM, UMTS and LTE
technology in the 27 member states. Three operators – Free in France, LOL Mobile in Luxembourg, and T-2
in Slovenia - had no practicable offers for large screen mobile broadband. In Austria the EC has recently
approved the merger between 3 and Orange Austria but there are still offers available under both brands.
Therefore, four offers instead of three were taken into account for the average price calculations of the
defined baskets.

11
The following chapters present the results of the research starting with the identification of
the main features of the mobile broadband offers, and continuing with the classification of
offers and with the definition of user baskets for comparison. Then we present the
comparison of the low, medium and high user basket prices across the 27 member states.

1.2. Main features of large screen mobile broadband offers
Mobile operators' large screen offers are distinguished from offers for mobile smartphones
(so-called small screen offers) in both pricing and product features. Large screen mobile
broadband offers allow significantly higher data traffic than the small screen offers,
however, they usually do not allow for voice usage (only, occasionally, specially prices text
messages). While these offers are not applicable to smartphones, they can also be
appropriate for tablets.
There is a wide range of offers supplied by mobile operators in the EU with great variety in
the product features. Most operators set up different packages for different user groups
(low, medium and high-intensity users) with considerable differentiation in package prices
and features. The key factor of package differentiation is the size of the monthly data
allowance included in the package.
However, packages also differ in how they define the data allowance:
•

a “pay for extra” package is an offer with a given data allowance and an extra charge
for data (typically per MB) if the data allowance is exceeded;

•

a “strictly limited” or “nothing above” package is an offer with data allowance and a
strict volume limit which cannot be exceeded till the beginning of the next time
period. In this case the user cannot use more than the given data allowance, or
must explicitly buy an extra quantity of data usage (typically 100 MB or 1 GB);

•

a “lower speed after exceeding the limit” package is an offer with a given data
allowance and a significant slow-down of speed (reduction of bandwidth) for any
traffic exceeding the limit. The operator reduces the connection speed significantly
after the granted data allowance reached (typically to 64 or 128 Kbps) until the
beginning of the next period. In several cases, operators advertise these offers as
“unlimited”, since the user can use the service after exceeding the limit. However,
the decreased functionality means that the service cannot be considered
broadband any more. Our study therefore does not classify these offers as
“unlimited”.

•

a “speed is the difference” package is an offer which typically features a large monthly
data allowance (at least 15 GB), together with speed differentiation: offers differ in
the available maximum connection speed, that is, there is a “connection speed
limit”.

Today, most offers contain some data allowance, but offers with truly unlimited data traffic
have already appeared in some markets, and are expected to appear and spread in more
and more markets. There are two types of unlimited offers: “speed differentiated” offers
(mentioned above) are packages with a maximum allowed speed; and “’truly unlimited”
offers are packages without such a speed limit. In the case of the maximum allowed speed
operators provide the unlimited data traffic to all user segments, however the
differentiation in speed is used to distinguish between several user segments and mobile
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technologies. For low user groups packages with at least 1-2 Mbps speed are offered, for
medium and high users the maximum speed increases significantly. Offers with unlimited
data traffic and the highest available speed are the offers for the heaviest users. Apart from
the typical offers presented here there are a few other types. An example of a “time-limited
package” can be found in Italy: this package offers 60 hours of mobile broadband usage
per month. Another package offered in Belgium features a daily usage price in addition to
the monthly subscription fee.

1.3. Mobile broadband packages in the EU countries
Mobile operators typically offer packages targeted at the different segments, so an
operator usually offers three or four packages, for low, medium, high and sometimes for
extra heavy users. Operators in one country provide similar4 (sometimes virtually identical)
packages for user segments but the offers vary significantly by country. In Belgium for
example the package targeted at high users offers only 5GBs of data, while this size is
considered only a low user package in other countries (e.g. in Estonia). Table 1 gives an
overview of packages provided by the operators in all of the EU national markets,
according to their data allowance.
Data allowance is the most typical and widely applied factor of product differentiation of
the mobile broadband offers, and it is quite diverse across markets. With respect to the
maximum data allowance the situation is the poorest in Belgium where the maximum data
allowance is only 5 GB per month and the largest offer by the market leader Proximus
(subsidiary of Belgacom) is just 2 GB. Besides Belgium there are offers with at least 10 GB
monthly data allowance in every national market, though from 15 GB and above the
number of countries with available offer decreases. There is no offer with 15 GB data
allowance or higher in France, Spain and Malta. Offers with at least 30 GB monthly data
allowance do not exist in eight member states (Belgium, France, Spain, UK, the
Netherlands, Cyprus and Slovakia). Packages with the highest data allowance or with
unlimited offers can mostly be found in the Baltics and Scandinavia, and in Portugal,
Luxembourg and Austria. However, a comparison of maximum data allowance does not
necessarily reflect the relative position of markets: there are countries where the typical
data allowance of the packages is below average, but there is one offer available with an
extremely high allowance. In both Germany and the Czech Republic one 30 GB offer is
available, but the next highest offer is with a mere 10 GB per month. The median of the
available offers characterizes the supply situation of the national markets better than the
maximum we therefore compare medians in Figure 1.

4

On several markets operators provide packages similar to their competitors, while in other countries
operators differentiate in data allowance.
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1.1. Table: Breakdown of mobile broadband offers by data allowance (number of offers), March 2013
data allowance (GB)
BE
AT
BG
CZ
CY
DK
EE
FI
FR
DE
EL
HU
IE
IT
LT
LV
LU
UK
SE
ES
SI
SK
RO
PT
PL
NL
MT

sum

<1

1

1
1

1
3
1
2
3
2
2

1,5

2

2,5

3

1
1

5

6

1

1
1
3

1

1
1
1

1
4
3

4

1

2
1

1
1
2
1
1

3
2

7

8

9

1

1

2
1
1
1
2
2
3
1

1
1
1

2

1
3

12

2
2
2
3

1
4
3
1
2
2

3
2
1
1
3
1

43

1
3

1

1
1

10<x< 15

3
2
3

1

3

1
4

1
3
3
2
3
2
1
2

1

1
2

27

5

1

2
1
1
1
2

1
1

1
2
3
2

20<x< 25

25

2
1

1
3
1

40

50

50<lim.-

1

1
3

1
1
2
1
1

1
1

1
1

1

1

1
2

1

7

2

1
1

1
1

1
1

1

1
1

1
3
9

1

2

3

unlim.

3

1
9

1
1

1
2

1
1

2
2
2

1

1

3

2

1

3

1

1
12

1
1
1

2

9

35

1
1

2
1
3

30

2
1
1

1
1

1

17

20

2

1

2
1
1

15<x< 20

1
1
1

1

1

15

1

2
1
1

10

33

6

3

3

1
1

2

21

3

3

1

2

1

26

2

7

2

33

7

Source: Infrapont based on operators' homepages
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3

7

4

6

34
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1.1. Figure: Data allowance of the median offer (GB), March 2013

Source: Infrapont based on operators' homepages

The comparison of median offers shows that Portugal and Finland can be characterised as
outliers since in these countries even the median offer allows unlimited data traffic, at no
less than 21 and 14 Mbps speed respectively. Luxembourg, Estonia, Sweden and Austria
where the median offer is at least 20 GB are at the top of the ranking. Countries with the
highest data allowance are in fact the ones where 4G (LTE) technology has been present
for years. Capacity expansion as a consequence of the building of LTE networks makes the
increase of the monthly data limit commercially possible and even desirable. Since LTE
supports higher speeds than 3G technology it is more suitable for services and applications
demanding higher bandwidth (e.g. streaming videos), and enables the operators to create
demand incentives for the customers for buying larger data allowance.
Belgium is the market with the smallest median offer, at 1GB. Interestingly, customers in
Western European countries with a high population are typically offered less data.
Following Belgium, the three countries with the lowest median offer are Spain, the UK, and
the Netherlands. France and Germany, where the median offer is 5 GB, are also on the low
end of the ranking. Only Italy emerges from the group of old member states with its 10 GB
median offer. Operators of the largest Western European markets are less inclined to
advertise offers with a large monthly data allowance, possibly as they are worried about a
significant increase in data traffic, given their spectrum constraints. The maximum
available data allowance in these markets seems to confirm this perception. In France and
Spain there is no package with a data allowance above 10 GB, and in the UK and Germany
there is also only one offer above 10 GB. Moreover, the price of the 30 GB package in
Germany is extremely high.

1.1. Defining consumer baskets for price comparison
Because of the diversity of mobile broadband offers, prices can only be compared by
defining certain user profiles called user baskets. We compare the costs accruing to users
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with a consumption pattern corresponding to the predefined basket in each country.
These user baskets can be defined according to packages’ monthly data allowance.
Different monthly data allowance levels fit different consumption characteristics.
The baskets were designed with three principles in mind:
•
•

•

different baskets must describe relevant, realistic usage patterns,
baskets must be “empirically relevant”, that is, they must be based on the frequency
distribution of the real offers (the modes of the distribution are good starting points
for defining the baskets),
baskets should be comparable with OECD-defined large screen mobile broadband
baskets.

Based on the above principles, we identified six consumer baskets for the current study:
•
•
•

two low (entry level) user baskets : 1 and 2 GB;
two medium user baskets: 5 and 10 GB;
two high user baskets: 15 and 30 GB .

1.2. Figure: Frequency of offers by monthly data allowance (GB; number of offers), March 2013

Source: Infrapont based on operators' homepages

These six baskets cover more than half of all packages on offer, implying that the
comparison will provide a reliable description of the relative position of large screen
mobile broadband prices within EU member states (see Figure 2).
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Unlimited packages were intentionally left out of the comparison because these were
available in only eight member states. The relatively large number of unlimited packages
in the database is not because these are widespread, but is due simply to the large number
of such offers in Portugal and Finland.

1.1. Large screen mobile broadband prices in the EU
CALCULATING PRICES FOR THE BASKETS
The price comparison is based on the average monthly cost of the offers. The following
elements of the price were taken into account in the calculation:
•

monthly fee of the package,

•

one-time fees related to the package: activation fees, administrative fees, service
fees, etc.,

•

price of the stick/modem,

•

unambiguously quantifiable discounts.

The monthly fee was generally calculated according to the following formula:

average monthly fee = monthly list price +

one - time fees one - time stick price
discounts
+
contract length
24
contract lengths

This was based on the following considerations:
•

The monthly fee of the package depends on the length of the accepted loyalty
contract in many cases. Available contract lengths are quite diverse. In Denmark
all offers stipulate a 6-month contract; in France there is a choice between a 2year loyalty contract and a contract with no loyalty period; in Italy an offer exists
with a 5-year loyalty period. In some countries the maximum of the loyalty
period is 3 years and the loyalty period can be chosen as a multiple of half a
year. 1 and 2-year loyalties are also frequent. Usually the longer the loyalty
period the lower the monthly fee. We use the most favourable monthly fee for
the price comparison, which is usually the fee with the longest loyalty contract.

•

One-time fees are taken into account by dividing the fee by the number of
months in the chosen contract’s length.

•

The Price of the mobile stick/modem, which is essential for the use of large screen
mobile broadband is quite diverse across markets. In some markets the stick is
included in the offer, while in other cases the user has to select it from a
predefined choice set. In the latter case the cheapest stick allowing the
functional use of the chosen package is taken into account for the calculation of
price. Thus for LTE the price is calculated with the cheapest LTE-capable stick.

•

The fee of the stick/modem is sometimes a one-time fee, sometimes a monthly
fee and often depends on the length of the loyalty contract. The stick/modem
fees are amortised by presuming a two-year lifetime. For example, in the case of
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a one-time fee 1/24th of the fee is added to the average monthly fee. When there
is a monthly fee for the stick/modem, belonging, for example to a one-year
loyalty contract, half of the stick's monthly fee is taken into account.5

5

•

Mobile operators include a wide variety of discounts in their offers. These
discounts play a significant role in attracting consumers and they are also
important tools of differentiation and discrimination. Some of the discounts are
well quantifiable and can be expressed in monetary terms. We take these
discounts into account when calculating average prices.

•

In the case of some discounts, however, even if they appear to be expressed in
monetary terms, it is not clear whether they really come into effect, that is,
whether the average consumer makes use of the discount and to what extent.
Products or services available for free or with a given discount are of this type.
These are not taken into account for our calculation. Discounts relating to
multiplay packages are also ignored as our comparison focuses on standalone
offers only.

This again reflects the two-year amortisation. After the end of the contract the consumer has a stick at
half of its lifetime, so no new stick is needed should the consumer enter a new one-year contract.
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1.2. Table: Discount types and how they are taken into account in the price calculation
Discount

Was it taken into
account in the
price calculation?

Reduction of the list price for the length of the contract

Yes

Reduction of the list price for some initial period of the contract

Yes

Partial or total abandonment of a fee (e.g. activation fee, fee of
the stick)

Yes

Discount in case of online purchase

Yes

Discount for having a fixed internet subscription to the service
provided by the operator

No

Discount for having a mobile voice subscription at the operator

No

Discount depending on the length of the preceding subscription
period at the same operator
Fixed amount which can be spent on a device or service

No

Extra data allowance, extra data consumption opportunity at night

No

Products or services available free or with discounts (e.g. music,
hotspot usage, virus protection etc.)

No

No

Source: Infrapont based on operators' homepages

If a discount is taken into account, its value is divided by the number of months in the
contract for the calculation of the average monthly fee.
Prices are compared in euros. Prices in national currencies were converted to euros at the
average Eurostat exchange rates as of March 2013.
MATCHING PACKAGES AND CONSUMER BASKETS
As mentioned above, we use six consumer baskets in our comparison:
•

two low user baskets with 1 and 2 GB data allowances,

•

two medium user baskets with 5 and 10 GB data allowances,

•

two high user baskets with 15 and 30 GB data allowances.

At first glance it may seem odd to consider a 15 GB data allowance in a high user basket as
it is quite close in size to the medium baskets and quite low compared to the 30GB basket.
However, the 15 GB package is actually the offer with the highest data allowance in many
markets, and is therefore positioned to attract the high-intensity users. At the same time it
is clear that the increase of data allowances due to competition and technical
developments will make the 15 GB packages appropriate for the medium users in time –
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and this has already happened in countries with more developed mobile broadband
markets.
We add the most affordable offer of each operator to the each user basket whenever
possible. Usually this offer is one which has the exact data allowance that the basket’s
definition calls for. When an operator does not have an offer corresponding exactly to the
size of the defined basket, we choose the cheaper of from the following two offers:
•

the price of the package with the closest, but higher data allowance,

•

the price of the package with the closest, but smaller data allowance, plus the
charge the consumer would incur to achieve the data volume specified for the
basket.

In most cases the first option results in the lower price and is thus used in the comparison.
In the case of the smallest baskets if there is no matching offer (i.e. even the operator’s
smallest offer has a higher data allowance than that defined for the basket), we use the
offer with the smallest data allowance.
For countries where packages with a high data allowance are not available, a price for the
large baskets could theoretically be determined by calculating the price of the closest
available offer and the extra traffic charge. However, this would have led to such a high
price in most of the cases that the purchase could not have been considered rational. We
only calculate a price for a high basket in this way in the case of France (15 GB basket),
where the resulting price is still in a reasonable range.6 In the other cases, the irrationally
high prices are not presented in our figures, but in rakings, these countries are listed
behind the country with the most expensive “real” offer.7 These markets are considered as
having no offers available that correspond to the high basket, for a rational consumer.
Our study ignores the possibility that a user with high data demand can fulfil his or her
needs by purchasing two or more packages with smaller data allowances from one or even
several operators. In many cases this arbitrage scenario would in fact be rational as the
calculated monthly average cost of two or three combined packages would be
significantly lower than the cost of one single package with an excessive extra traffic
charge.8
We also include a benchmark for the achievable download speed in the baskets’
definitions so that we can handle offers differentiating among consumers not (or not only)
in data allowance but also in the allowed speed.

6

The sum was no greater than the 120% of the most expensive offer.

7 It is worth noting that as a result of this the average EU price of the largest, 30 GB basket is lower than
that of the 15 GB basket, as the former calculation omits some countries where such high offers do not
exist, and would be prohibitively expensive to replicate.
8

In Belgium, for example 30 GBs of data traffic could be achieved by purchasing six packages with a 5GB
monthly data allowance each. This would be much cheaper than the theoretical 900 euros calculated
using the extra charges - though it would still cost twice as much as the most expensive German offer.
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1.3. Table: Baskets and the maximum download speed considered appropriate for such a basket
user basket

low user I.
low user II.
medium user I.
medium user II.
high user I.
high user II.

monthly data allowance maximum allowed download speed
(GB)
(Mbps)
1
2
5
10
15
30

≥1
≥2
≥4
≥4
≥6
≥6

We only consider packages as corresponding to a given basket if the maximum allowed
speed is equal or exceeds the level defined in the table above. For example, even if a
package grants unlimited data, if the maximum download speed is below 6 Mbps, then we
do not consider it appropriate for the high user basket. Packages are classified according to
the maximum allowed speed in Finland, Estonia, Latvia and Portugal.
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2. Price comparison using consumer baskets
We use two methods to compare baskets’ prices. For one, we compare the lowest prices on
a national market corresponding to a given basket, and for another, we compare the
average prices (simple arithmetic average) on a national market. The average market price
can only include those operators’ offers who advertise a package fitting the definition of
the basket in question. For high user baskets this often means that only one operator is
included and as a result the minimal and the average prices are the same.
Both approaches have advantages and disadvantages. The average price better reflects
the market price level but it can make some countries appear more expensive than they
actually are to a rational consumer. For example, in the case of high user baskets, if four
operators supply the market and three of them advertise the service with a high price and
one at a lower price, the average price will be higher than it would be if only one operator
offered the package at a relatively modest price.
Conversely, in the case of low user baskets it can occur that only one operator has a (lowpriced) offer that corresponds exactly to the data limit specified for the given basket, while
the other operators’ monthly data allowance offers are larger and thus their prices are
higher. Thus the average price will be higher than in the situation where every operator
supplies the same, “appropriately sized” package.
Comparing the minimum prices avoids these problems, but poses its own: minimum prices
are more volatile than average prices, as they often reflect some discounts available for a
limited time period only (e.g. March 2013). For these reasons both the results of the
average price and minimum price comparisons are presented in the study.

2.1. Low user baskets
A low user basket, with a 1 or 2 GB data allowance satisfies regular but moderate (i.e. not
very data intensive) usage (sending emails, chatting and browsing). Prices are the lowest in
the Baltic States, in Poland in Bulgaria and in Romania (see Figures 3 and 4).
Price levels in these countries are significantly lower than in other markets, and are around
35-50% of the EU average. The 1 GB basket is most expensive in the Netherlands, at double
the EU average. However, this is partly because the Dutch offers do not fit well with the 1
GB definition of the lowest user basket. Offers on the Dutch market for low users have only
a 0.5 GB data allowance. A price for 1 GB can be calculated by including the extra data
charges. This calculation results in a higher price than the 2 GB or 2.5 GB offers. According
to our rule, the closest offer with the lowest price is chosen, and consequently, the
packages with the higher data allowance are included. The EU15 average exceeds the
EU129 average price by over 40%.

9

The EU12 comprises member states which accessed the European Union after 2003.
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2.1. Figure: Low user basket I. (1 GB data allowance) – minimum prices (€/month; EU27 average: 9.9
€/month), March 2013

Source: Infrapont based on network operators' homepages

2.2. Figure: Low user basket I. (1 GB data allowance) – average prices (€/month; EU27 average: 12.8
€/month), March 2013

Source: Infrapont based on network operators' homepages

In the case of the low user basket with a 2GB monthly data allowance (Figures 5 and 6)
prices are the lowest in the Baltic countries, Poland, Bulgaria, Romania and in Hungary. This
is similar to the result of the lowest user basket, however, in this case the prices are not
significantly higher in Finland, Austria and Sweden either. The highest prices (at 40%
above the EU average) can be found in Spain, Belgium, Cyprus, Germany, Portugal,
Luxembourg and the Netherlands.
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2.3. Figure: Low user basket II. (2 GB data allowance) – minimum prices (€/month; EU27 average:
14.1 €/month), March 2013

Source: Infrapont based on network operators' homepages

2.4. Figure: Low user basket II. (2 GB data allowance) – average prices (€/month; EU27 average: 16.7
€/month), March 2013

Source: Infrapont based on network operators' homepages

The difference between the EU15 and EU12 average prices is even greater in the 2 GB case
than it was in the 1 GB case, at 60%.

24
2.2. Medium user baskets
Medium user baskets have a 5 or a 10 GB data allowance and support regular and
moderately data-intensive usage (in addition to sending emails and browsing, users may
also stream content and download a moderate amount of music or other media).
In the 5 GB case (see Figures 7 and 8) prices are the lowest in the same group of countries
as previously – the Baltics, Poland, Bulgaria, Romania and Hungary – with the difference
that Austria and Finland now unequivocally also belong to the low-priced group. The
lowest price level when comparing minimum prices can be found in Romania, due to an
extremely low offer from Digi-Mobil (20% of the EU average). In average prices, however,
Estonia is the cheapest.
The 5 GB basket is the most expensive in the Netherlands and Cyprus. For both markets the
price level is around twice the EU average. The average market price in Germany and Spain
is also 50% higher than the EU average. The average of the EU15 is 35-40% higher than the
average of the EU12.
2.5. Figure: Medium user basket I. (5 GB data allowance) – minimum prices (€/month; EU27 average
17.9 €/month), March 2013

Source: Infrapont based on network operators' homepages
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2.6. Figure: Medium user basket I. (5 GB data allowance) – average prices (€/month; EU27 average:
21.8 €/month), March 2013

Source: Infrapont based on network operators' homepages

In the 10 GB case (see Figures 9 and 10) prices are the lowest in Estonia, Poland, Austria,
Finland and Romania.
2.7. Figure: Medium user basket II. (10 GB data allowance) – minimum prices (€/month; EU27
average: 22.2 €/month), March 2013

Source: Infrapont based on network operators' homepages
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2.8. Figure: Medium user basket II. (10 GB data allowance) – average prices (€/month; EU27
average: 26.3 €/month), March 2013

Source: Infrapont based on network operators' homepages

The extremely low Romanian price level – at half the next lowest price in the ranking order
– is due, again, to Digi-Mobil’s offer. The other Romanian operators are in the midrange
and consequently the Romanian average price is in the midrange too. It is worth
mentioning that the Finnish, Estonian and Austrian offers used for the calculation of the
basket price contain a much higher data allowance than 10 GB. Among these offers there is
a 3G package with an unlimited data allowance and a 21 Mbps download speed (in
Finland); offers with 30 GB with 4 Mbps or 50 GB with 8 Mbps (in Estonia); and the cheapest
Austrian offer (advertised by 3 Austria) which also allows unlimited data traffic at a 10
Mbps download speed on the operator’s 3G network. These are markets where the
commercial LTE service was launched earlier than elsewhere and LTE-based offers are
already present in the market. The introduction of the LTE offers led to the decrease in
prices of 3G data services. Prices are the highest in Cyprus, more than double the EU
average. Western European countries like France, Germany, Spain and the Netherlands are
also in the most expensive group. Belgium is the last in the ranking because there is no
available offer for a rational user (the monthly fee for 10 GB of data usage calculated with
the extra traffic charge would reach a staggering 275€10).

10

A rational user can "collect" a 10 GB data allowance by purchasing more than one package, however, as
we previously indicated, these cases are not considered in this analysis.
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The group of countries in the midrange can be separated into two subgroups. The first,
with lower prices, contains the remaining EU12 countries and the UK and Italy11, while the
second group, with higher prices, is formed by the Western-European EU15 countries and
the Czech Republic.
The average prices of the EU15 markets are 30-40% higher than the average of the EU12
countries, in both minimum and average price comparisons.

2.3. High user baskets
We defined two high user baskets, based on the frequency distribution of the offers with
the highest data allowance and also on usage characteristics: a lower one with a 15 GB
allowance and a higher one with a 30 GB allowance. These baskets support both regular
and intensive internet usage (e.g. downloading large files, extensively viewing videos
online etc.).
In the 15 GB case (see Figures 11 and 12) the lowest prices can be found in Estonia and
Finland, followed by Poland. Italy’s relatively good (fourth) position in the ranking of the
minimum prices is due to Hutchison’s exceptional offer. The same is true for the UK, where
this influences the average price as only Hutchison provides a 15GB package. Italy is in the
midrange when it comes to the average price, due to the fact that other players have offers
corresponding to this basket at significantly higher prices. At the end of the ranking there
are three countries – Belgium, Spain and Malta – with no offer which could reasonably be
considered as corresponding to the basket.
As mentioned before, while there is no 15 GB offer in France, 15 GBs of data traffic can be
achieved at a reasonable price by incurring extra charges. Among the countries where the
15 GB data allowance is available the prices are the highest – with extreme values – in
Cyprus and Germany. However, the only German package to fit in this basket is a 30 GB
offer, while in Cyprus, these are 20 and 25GB offers. Between the extremes the prices
increase steadily, and no distinct groups can be identified.
The EU15 average price is 30% higher than the EU12 average regarding both the average
and the minimum prices.

11

The good absolute position of these two countries and their good relative position compared to the
other large Western European countries are due to the presence of a “challenger” on the market
(Hutchison 3). On the UK market, Hutchison is the only player who has an offer corresponding to the 10 GB
basket (it is actually a 15 GB offer), and its price is very favorable (similar to the prices of competitors' 2-3
GB offers). In Italy every operator provides at least a 10 GB data allowance but the prices of Hutchison are
significantly (sometimes more than 50%) lower than those of the competitors (only Wind provides a 10 GB
package at a similar price but with a prohibitively long 5-year loyalty contract).
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2.9. Figure: High user basket I. (15 GB data allowance) – minimum prices (€/month; EU27 average:
27.0 €/month), March 2013

Source: Infrapont based on network operators' homepages

2.10. Figure: High user basket I. (15 GB data allowance) – average prices (€/month; EU27 average:
30.7 €/month), March 2013

Source: Infrapont based on network operators' homepages
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In the case of the 30 GB, highest usage basket, there are several member states where no
offer exists. In fact, offers are only available in a little more than two third of member states
(see Figures 13 and 14). In eight member states there is no reasonable way to achieve
30GBs of data traffic from one contract. Most of these countries belong to the group of
developed Western European countries where the operators’ maximum monthly data
allowance offer is 15 GB. In the case of Cyprus and Slovakia the highest offers are 25 GB
packages.
Among the markets where there is at least one offer corresponding to the 30 GB basket,
the price of the German T-Mobile's 30 GB offer is extremely expensive, more than twice as
expensive as the average price on other markets. In Italy Hutchison is the only operator
which offers a 30 GB package (and this is a very low-priced offer), but this traffic is
apportioned to 1 GB per day data allowances. There is only one 30 GB offer in the Czech
Republic, in Bulgaria and in Greece (therefore, in these cases the average and the minimum
prices are the same).
2.11. Figure: High user basket II. (30 GB data allowance) – minimum prices (€/month; EU27 average:
25.9 €/month), March 2013

Source: Infrapont based on network operators' homepages
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2.12. Figure: High user basket II. (30 GB data allowance) – average prices (€/month; EU27
average:28.9 €/month), March 2013

Source: Infrapont based on network operators' homepages

Portugal, Austria, Sweden and Estonia have the highest number of offers of 30 GB or above
at four each. There are also several offers with unlimited data usage in Estonia and Finland,
for example. Denmark has the second highest price, but is still much cheaper than
Germany: the Danish price is only slightly higher than half the German price.
Austria’s position differs significantly depending on the measure used: it is the third most
expensive regarding the average price and the third cheapest regarding the minimum
price. The reason is the following: while all four operators on the Austrian market offer
packages corresponding to the 30 GB basket, three of them charge a relatively high price
while Hutchison offers a cheap alternative.
We would like to reiterate that average prices only take into account offers which can be
considered reasonable. Averages would be significantly higher if offers where 30 GB can be
achieved with extra traffic charges or by combining several contracts were included.
For the sake of completeness, in the case of the high user baskets we briefly investigate the
possibility of achieving 15 or 30 GBs of data traffic by signing multiple contracts. We
consider at least one “combination” (for a maximum of 130€) “reasonable” in every
country. In several cases, however, three or even six offers needed to be combined to reach
the desired data allowance. The average price of the 15 GB and 30 GB baskets computed
this way can be interpreted as the EU average (see Figures 15 and 16).
This average is almost 70% higher than the average of the minimum prices in countries
with “real” offers corresponding to the 30 GB basket. In the case of the 15 GB basket the
difference is small as the combined offer costs less than the single offer in several cases.
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2.13. Figure: High user basket I/A (15 GB data allowance, combination of more than one package is
taken into account) – minimum prices (€/month; EU27 average: 28.5 €/month), March 2013

Source: Infrapont based on network operators' homepages

2.14. Figure: High user basket II/A (30 GB data allowance, combination of more than one package is
taken into account) – minimum prices (€/month; EU27 average: 28.9 €/month), March 2013

Source: Infrapont based on network operators' homepages

Introducing the possibility of combined offers makes a big difference for Romania where
the combination of two cheap offers of Digi-Mobil results in a “package” half the price of
the single one. Thus Romania becomes the least expensive for the 15 GB basket, even
though Digi-Mobil’s largest single offer is 10GB.
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For Malta where there is no 15 GB single offer, the combination allows an alternative at an
acceptable cost – lower than the price of a single package in some other countries. It is
interesting that Germany (where there is an advertised single offer providing at least 15
GBs) falls to the end of the ranking.
In the case of the 30GB basket, Romania again moves up significantly in the ranking, from
thirteenth place to fourth. Although the offer with the highest data allowance in the UK
provides only 15 GB, Hutchison’s price is so favourable that a user looking for 30 GBs could
purchase two 15 GB offers at a reasonable cost. Consequently, the UK moves up to the
group in the middle, well ahead of countries with single offers providing a higher data
allowance, such as Germany.
Among the analysed baskets the difference between the EU15 and EU12 is the smallest in
the case of 30 GB basket (20% and 27%) but this does not imply that the two groups are
very similar in terms of the available offers. Nine of the EU12 countries have offers
corresponding to the 30 GB basket and a further two have packages relatively close (25
GB). In contrast there is no such single offer or even a close substitute in a third of the EU15
group. In fact, the difference between the two groups of countries is the starkest in the 30
GB case. The comparison of prices calculated by allowing combined offers confirms this
perception as the average price of the EU15 is 135% higher than the average price of the
EU12.
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3. Comparative results based on price index
3.1. Large Screen Mobile Broadband Price Index
After presenting the detailed comparative results for the average and minimum prices of
the six baskets, we can now show a comprehensive picture of mobile broadband price
levels of the member states.
Basket price comparisons provide information about the relative positions of the member
states in relation to different consumer segments. These rankings reveal partial
relationships, but the overall picture is also of interest, as are the relative price levels of the
member states over all consumer segments. The task at hand is to create a measure which
enables this comparison, hiding accidental differences but highlighting important,
structural ones.
A solution for comparing the overall price level would be to calculate some type of average
price per unit for each member state. In the case of mobile voice services, for instance,
ARPM (average revenue per minute) provides the standard measure of the overall price
level on the market. Similarly, average revenue per GB could serve as a measure for the
large screen mobile broadband market. Unfortunately, revenue data or traffic information
for mobile internet usage are not available. Based on the basket prices, however, we can
create a proxy measure, as a second best solution.
One approach, seen in some studies,12 would be to calculate an average or sum of the
baskets’ prices. This method may lead to misleading results, however, since the sum or the
average would be dominated by the high user baskets (whose prices are three or four
times higher than those of low user baskets). For example, if the prices of low and medium
user baskets are fairly low in a country, and the prices of the high user baskets are high, an
indicator based on summing or averaging prices will show this country as expensive. We
believe that these methods, therefore, cannot give a balanced picture of the general
relative price levels because they are biased toward exactly those (higher) baskets which
represent only a very limited portion of the whole customer base. The differences in the
relative positions of medium and low users, who represent the majority of the customers,
could completely disappear in the sum or in the average.
In order to avoid this bias, we use indexing as an alternative method that gives a more
balanced result by taking into account the relative price differences in each particular
basket with equal weight.
Unlike the simple sum or average indicators, our price index is not influenced by the
magnitude of the price differences between the various baskets.
Take the following example of two hypothetical countries, A and B. If A’s prices exceed B’s
by 20% in the low user baskets, the converse is true in the high user baskets, and their

12

A recently published Ofcom study uses the sum of the large screen basket prices for comparison (Ofcom:
International Communications Market Report 2012). Rewheel compares overall mobile broadband price
levels using the average prices of different baskets (Rewheel: EU27 mobile data cost competitiveness
report, May 2013).
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prices are equal in the medium user baskets, then their index will be identical, irrespective
of the baskets’ absolute price levels.13 While it is possible that certain segments will be
over- or underweighted compared to their real weights on the market, we believe these
results will still be more balanced and reasonable than the simple summing up or
averaging of basket prices.
The Large Screen Mobile Broadband Price Index for the large screen mobile broadband is
calculated as follows:
•

A score of 100 is assigned to the country with the highest price in a given
basket. Other countries’ scores with respect to a particular basket are then
calculated as a percentage of the highest basket price.14 The overall Price Level
Index for a particular country is calculated as the simple average of the
individual basket scores. For each country the index is thus between 0 and 100
and gives an indication of how expensive a country is compared to the most
expensive EU level. 100 is a theoretical maximum which could be the result if a
country were the most expensive in each and every basket. It can be interpreted
as a benchmark for the highest European price level. A country’s index score
shows that country’s achievement of a country compared to this benchmark.
The lower the score, the lower the price level.

•

Since we have a minimum and an average price for each basket, the index can
be calculated for both cases. The price index using average prices includes only
those baskets where packages with the appropriate data allowance are
available in the country. Therefore eight countries’ indices were calculated as
the average of five or four (and in the case of Belgium only three) basket scores
since, as presented above, offers with a 30 or 15 GB data allowance were not
available in these countries. This calculation, therefore, shows these countries in
a slightly more favourable light than would be ideal, since it does not take into
account the fact that certain consumer segments are not served.

•

In the case of the minimum prices, however, we use the alternative method
presented above, taking into account the possibility of combining more than
one contract to achieve the data allowance prescribed by the basket’s
definition. Therefore, the price index of the minimum prices was as the average
of six baskets’ price score for each country.

Based on the overall comparison of the average prices Estonia is the cheapest market and
Cyprus is the most expensive one (see Figures 17 and 18), where the overall price level is
four times higher than in Estonia. Apart from Cyprus, Malta and the Czech Republic, new
member states are all located in the first half of the ranking. On the other hand, highly
populated Western European countries like Germany, the Netherlands, Spain, France and
Belgium are among the most expensive countries and the average index value of the old
member states is significantly higher compared than that of the new member states (by

13

In comparisons based on the sums or averages of the basket prices country B would seem the more
expensive country even if prices for the majority of the customers using small and medium sized packages
were significantly lower in country B than in country A.

14

For Index values for the individual baskets and countries, see Appendix.
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40%). Outperforming their peer group of old member states, Finland and Austria are
among those with the best scores, putting them in the group of cheap countries. Italy,
Sweden and the UK also score below the EU average.
3.1. Figure: Large Screen Mobile Broadband Price Index for average market prices, March 2013

Source: Infrapont analysis

3.2. Figure: Large Screen Mobile Broadband Price Index for minimum market prices (the possibility
of combining offers is taken into account), March 2013

Source: Infrapont analysis

The Large Screen Mobile Broadband Price Index for minimum prices shows similar results,
with a few exceptions. Here, Romania has the lowest score and is ranked as cheaper than
Estonia. This is due to the very aggressive pricing policy of one maverick player on the
Romanian market, Digi-Mobil. The situation is similar in the case of Austria, where
Hutchison’s presence and below-average pricing results in the relative position of the
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country being better in the minimum price comparison. Germany’s position is also better
in this case; this is due to the inclusion of offer combinations. Nevertheless, Germany still
belongs to the most expensive group. The index scores of Spain, France, the Netherlands
and Belgium are based on the combined (multiple) offers when no single packages are
available. Cyprus retains its position as the most expensive country in the minimum price
comparison. Apart from these minor changes we can draw very similar conclusions as we
did above.

3.2. Comparing markets along various dimensions
When exploring the degree and causes of price differences between countries a logical
first step is to test the significance of certain factors one by one. While this is a limited
approach, we can gain some insights that will help pose meaningful, more complex
questions for later analysis. The results of such one-dimensional analysis should be treated
with great care, because even highly significant relationships do not necessarily imply a
causal link – there may be a further factor in the background which influences both the
variable in question and the price differences.15.
We investigate the group means of the index by each variable using ANOVA statistics in
order to check the significance of the mean differences. The grouping factors are the
following:
•

the number of operators,

•

the presence of LTE on the market,

•

competition in LTE, and

•

the presence of a particular type of competitor on the market, specifically: one of
the “Big4” companies, a maverick player, or as a special case of the latter, Hutchison.

The significance of our results were the same for both the average and the minimum price
versions of the index, therefore all findings presented here refer to both. Variables which
proved insignificant were not significant even at the 90% level.
First, we consider the number of operators. There are either two, three or four operators in
the markets, however Cyprus is in fact the only member state with just two. We have
shown above that prices in Cyprus are consistently higher than in other member states.
From a policy point of view the interesting comparison is between markets with three and
four players. For this reason we compared only these two groups. For the average and the
minimum prices the average index value of the 3-player markets is lower than the average
of the 4-player markets. It turns out, however, that these differences are not significant.

15

For example it can happen that a very strong relationship seemed to exist between the higher price and
presence of a group on the markets. However if higher price can be explained primarily by another factor
e.g. by the GDP per capita and the group is present mainly on markets with high GDP per capita a serious
mistake were committed having concluded that the presence of this operator group on a market is the
source of the higher price. Multivariate analysis can produce more reliable, though not in themselves
conclusive, results.
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Secondly, we turn to the presence of a commercial LTE service on the market. This appears
to exert downward pressure on prices. These results, however, also prove to be
insignificant. Thirdly, competition in LTE is not significant either.
It seems that one facet of the fourth factor, the presence of a “maverick” player on the
market really seems to be making the difference. A player is usually deemed a “maverick” if
it has no vested interests in the given market yet, and is therefore motivated to challenge
the business model of more established players. Typically, this player is the third or fourth
player on the market. This factor turns out to be highly significant. However, if we test only
for the effect of the presence of Hutchison, the largest “maverick”, we get no significant
result.
We also looked into the effect the presence of one or more large multinational groups, and
found significant ANOVA results. The group of large European mobile companies can be
defined in various ways. We chose to define a group of the four largest European mobile
companies, consisting of Vodafone, Orange, T-Mobile and O2. At least one of these
companies is present on 19 of the 27 mobile markets. The data shows that in those
countries the price level is significantly higher. However, interpreting the presence of the
biggest players as the cause of higher prices (without controlling for other factors) would
be a mistake. When only one of the four companies is present (8 cases), or when more than
two are present (3 cases), prices are significantly higher, while when exactly two of them
are present (8 cases), the average price is nor significantly higher. To sort out and correctly
interpret these results more sophisticated methods are called for.
It is interesting to note that the mean price level in new member states is significantly
lower than the price level in old member states. The Tables 4 and 5 present a summary of
these findings.
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3.1. Table: Comparison of means based on average price
number of countries
variable
big4
maverick
oldMS
hi3
4 operators
LTE

yes
19
18
15
6
12
21

mean, €
(standard deviation)

no
8
9
12
21
14*
6

yes
54.3 (18.6)
43.1 (12.6)
55.9 (16. 7)
45.2 ( 8.4)
50.8 (18.0)
46.5 (17.6)

significantly different
at 95% level

no
36.1
60.6
40.3
50.0
44.4
57.3

( 12.0)
(24.0)
(18.2)
(20.8)
(16.8)
(21.8)

yes
yes
yes
no
no
no

* Cyprus excluded because it is the only country with 2 operators
big4: at least one of the big four players (Vodafone, Orange, T-Mobile and O2) are present on the market;
maverick: maverick or challenger player; oldMS: old member states, EU 15; 4 operators: market with four
operators; LTE: LTE (4G) technology is available on the market

Source: Infrapont

3.2. Table: Comparison of means based on minimum price
number of countries
variable

yes

no

big4
maverick
oldMS
hi3
4 operators
LTE

19
18
15
6
12
21

8
9
12
21
14*
6

mean, €
(standard deviation)
yes
no
51.4
39.1
53.4
39.3
45.8
43.0

(21.9)
(13.1)
(18. 8)
(7.0)
(19.7)
(19.8)

31.6
58.5
35.6
47.3
42.2
54.4

( 8.7)
(27.8)
(19.8)
(23.3)
(20.0)
(24.1)

significantly different
at 95% level

yes
yes
yes
no
no
no

* Cyprus excluded because it is the only country with 2 operators
Source: Infrapont

Mobile broadband price levels are affected by many factors. Some of them may be aspects
of the market structure, but others may be country-specific, or related to a general
economic situation. In order to identify the effects of certain market-specific factors, we
need to control for the effects of the other variables. Econometric analysis is therefore
needed, and can provide better explanations of price differences.
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4. Econometric analysis of price differences
The goal of this chapter is to examine the factors behind the visible price differences
between European mobile broadband markets, using a robust statistical method. We
showed in the previous chapters that the simple comparison of average prices can be a
good starting point of this analysis, but cannot reveal the underlying factors explaining
these differences. For example, the simple fact that prices in European member states with
4 mobile operators present are lower on average than in member states with only 3
operators does not necessarily mean that the larger number of operators causes the
difference in the prices. Price differences may be correlated with other factors, such as
differences in economic development or the presence of new mobile technologies, and
these other factors should be controlled for as carefully as possible in order to derive
sound implications on large screen mobile broadband prices developments.
In order to separate the main explanatory factors behind price differences from the
insignificant ones, we perform detailed multiple variable regression analysis on European
large screen mobile broadband prices in March 2013. We examine a large set of variables
that can potentially explain price differences, in order to avoid so-called omitted variable
bias in identifying the main sources of price differences.
Multivariate econometric tools allow us to separate the effects of different economic
variables on prices from each other. By controlling for other between-country differences,
we are able to address the following questions:
•

How large are the price differences between countries that are due to differences in
the number of mobile operators? This question can also be formulated as a thought
experiment: if there is one more mobile operator in country A than in country B, but
in every other aspects, the two countries are the same, how much lower, on
average, would we expect mobile broadband prices to be in country A than in
country B?

•

How large are the price differences between countries that are due to the presence
of certain types of mobile operators? For example, if a firm of type X is present in
country A but not in country B (a country similar to A in all other aspects), how
much higher / lower, on average, do we expect prices to be in country A?

4.1. Database
We have a cross-section of large screen mobile broadband price observations for each of
the 27 European member states, observed in March 2013. The structure and contents of
our price database was presented in detail in previous chapters. We have also discussed
why it is worth creating different consumer baskets (with data allowances of 1, 2, 5, 10, 15
and 30 GB) for comparison. The first three baskets are offered in all 27 Member States, and
we have 26 counties with 10 GB baskets, 24 with 15 GB baskets and 19 with 30 GB baskets.
For each basket in each country, we constructed two price measures: the unweighted
average (variable Pav) and the minimum (Pmin) of the operators' prices. In total, therefore,
we have 2*150 price observations divided for the 6 baskets and 27 countries.
For each country, we include in our database the number of operators present in the
market and indicate their type with dummy variables. All countries have either 3 or 4
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operators except for Cyprus, which we consider an outlier, so exclude it from the
subsequent analysis.16 We measure the number of operators with the dummy variable n4,
which takes on the value of one in the 4-operator case, and 0 in the 3-operator case.
In characterizing the active firms, we distinguish between the following groups:
•

Large international firms, among the four largest mobile groups in Europe (variable
big4), which often are the biggest players in the countries where they are present:
Orange, O2, T-Mobile and Vodafone.

•

We define Hutchison (hi3) as a separate group, as it never owns the incumbent in
any European country, and appears to exert significant competitive pressure where
they are present.

•

Firms that are incumbents in their home country and have a moderate presence in
several other countries (variable region): for example TeliaSonera, Telenor, KPN or
Telekom Austria.

•

National firms that were the former incumbents in fixed telecom (variable nation)
but have no activity in other countries.

•

Challenger firms (variable chal) that do not belong to any of the previous groups,
like Tele2, Wind and Bite.

For firm types big4 and region, we can also separate whether the firm owns the incumbent
or market leader in the respective country or not, using, for example, the variables big4_i
and big4_ni. Other types always belong to only one of these categories.
In addition to these indicators on the structure of mobile markets, we also make use of
some variables based on macroeconomic indicators and the properties of the national
mobile markets. For most of these variables, however, data is not available for 2013. In
each case, we use the most recent data that can be found. For variables referring to the
penetration of mobile broadband, we use household penetration numbers which result in
values between 0 and 100% (conversely, indicators based on SIM cards can give larger
values than 100%).

16

We could have chosen to control for the 2-operator case with a dedicated dummy variable (n2), but as
there is only once such country, this would not add to our analysis.
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4.1. Table: Description of the main variables
Abbreviation

Description

Source

Date

GDPpop GDP per capita

Eurostat

2011

Pop Population

Eurostat

2012

Eurostat

2012

Eurostat

2011

Popdens Population density
Ppp Purchasing power parity

vat Value added tax on mobile services EC
(percentage points)
MobHHpen Penetration of mobile phones (percentage Digital Agenda
points)
Scoreboard
MobBBHHpen Penetration of mobile
(percentage points)

2013
2011

broadband Digital Agenda
Scoreboard

2011

FixBBpen Penetration of fix broadband (percentage Digital Agenda
points)
Scoreboard

2011

lte Dummy on whether at least one firm is GSA
providing LTE

2013

ltecomp Dummy on whether at least two firms are GSA
providing LTE

2013

Summary statistics for the main variables can be found in the Appendix.

4.2. Estimation strategy
A possible estimation strategy would be to regress the price of each basket separately on
the set of explanatory variables. As we have 6 baskets, this would mean the estimation of 6
regressions on separate cross-sectional samples.17 However, this method has two serious
drawbacks:
•

As there are only 27 countries, the sample size is small (for larger baskets there are
even fewer observations), so the standard errors of the estimated parameters are
expected to be quite high.18 This means that we are less likely to find statistically
significant parameters, and find answers to our questions.

•

Even if the sample size was large enough and the estimations provide significant
explanatory variables, the set of 6 regressions may not give consistent results. For
example, the results could indicate that for some baskets prices are larger on
average in countries with more operators present, but for other baskets prices are

17

If there are only one or two explanatory variables, the results of this method can be illustrated in a
simplified way by graphs or cross-tables containing the average prices for each basket conditional on one
variable. This has been the strategy followed by some previous studies.
18

When running such regressions we still found significant explanatory variables, but our preferred
specification provides more consistent results.
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similar or smaller in countries with more operators present.19 The reason this result
can easily occur is because this estimation method does not take into account the
fact that offers in the same countries are interrelated.
Consequently, we decided to construct a pooled sample of all 150 price observations pij,
where i stands for countries and j for baskets. Our multivariate model has the following
form:

pij = α + β ⋅ structurei + χ ⋅ controlsi + δ ⋅ basketj + ε ij
We regress prices on structural indicators (dummies on operator number and firms'
presence) and various control variables. We use simple ordinary least square (OLS)
estimates with robust standard errors.
As we are working with a pooled sample, our estimation method must tackle two
problems connected to the fact that the 150 price observations are not independent of
each other. First, we naturally expect different average prices for different baskets. This
problem will be handled by including different dummy variables for each basket.20 Second
and more importantly, observations from a specific country are interrelated: firms do not
set a price for a 2 GB basket independently from the price they set for smaller or larger
baskets. Because of this, observations within a country are not independent from each
other. To correct for this problem, we cluster standard errors by countries.
We use the logarithm of price as it gives more easily interpretable results. All independent
variables that are not percentages or dummy variables are also logarithmically
transformed. For example, the coefficient on population will show the average percentage
difference in price if the difference in population between two countries is 1%.
A parameter estimate for a dummy explanatory variable should be interpreted in the
following way: if we have estimated a coefficient β = -0.1 for the dummy variable
indicating the presence of a challenger firm, than if country A and B are otherwise similar
but there is a challenger firm in country A but not in country B then we expect the price to
be 10% lower on average in country A than in country B.
As we have two price indicators for each observation, the (unweighted) average and the
minimum price, we always estimate our specifications for both variables. We take this
approach as neither of these prices is a perfect proxy for the representative price in the
given country, but we can have more confidence in our results if the two approaches point
to the same direction. The advantage of average price that it is closer to the price the
average consumer pays in the probabilistic sense and it is also less susceptible to
measurement error. The drawback is that it hides the potentially large differences between
different operators' prices. The minimum price concentrates on the most competitive offer,
but as it is usually (but not always) set by the smallest operator in the respective country, it

19
20

In fact, when running these regressions, we found exactly these inconsistent results.

The estimated parameters for these dummies will not be displayed in the tables showing the estimation
results in order to save space. They are always jointly significant, however.
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can be very different from the expected price faced by consumers who are not switching
or searching actively for a better mobile broadband offer.

4.3. Estimation results
For illustrative purposes, let us first demonstrate our estimation results for three simple
specifications. For the first pair of equations, we include only the number of operators as
an explanatory variable, then further control variables (population and purchasing price
parity) in the second and the third.
4.2. Table: Illustrative estimation results with few explanatory variables
(1)

(2)

VARIABLES

logPav

n4

0.052

(3)

(4)

logPmin logPav logPmin

-0.065

-0.099

-0.256

(5)

(6)

logPav

logPmin

-0.256** -0.448***

logPop

0.103* 0.130** 0.127*** 0.159***

logPpp

0.781*** 0.952***

Constant

Observations
R-squared

3.280*** 3.207*** 1.716*

1.227

-2.087

-3.412**

145

145

145

145

145

145

0.372

0.368

0.430

0.437

0.602

0.624

*** p<0.01, ** p<0.05, * p<0.1
with basket dummies and country-clustered robust standard errors

The first pair of equations include only a dummy to indicate the number of firms, and
indicates no significant difference between 3-firm and 4-firm markets: the average price is
on average 5.2% higher in 4-firm markets, the minimum price is on average 6.5% lower in
3-firm markets, but these differences are not statistically significant even at the 90% level.
However, these regressions do not include other potentially important factors, so this
result (which is effectively the same as a one-dimensional statistical comparison of price
means in 3-firm and 4-firm countries) cannot be considered conclusive at all.
The second and third pair of equations demonstrate how biased estimation results can be
if we include too few explanatory variables. If we control for population differences
between countries by adding this control variable (in logarithmic form), then we see that it
has a significant effect. Additionally, it also changes the magnitude and significance of our
main variable of interest: now the difference in operator number leads to larger price
differences with the expected negative sign for both dependent variables, although these
differences are still not significant. However, if we also control for the comparative price
level (measured by PPP), then not only are both controls significant but the parameter
estimates for operator number increases again and become significant themselves.
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We should also highlight the fact that adding additional explanatory variables controlling
for each country's macroeconomic development hugely improved the goodness of fit (the
adjusted R-squared) for the estimations. This result also demonstrates that we should be
careful not to ignore these factors when we want to explain price differences between
countries.
These selected results demonstrate how misleading conclusions can be derived if we fail to
include other explanatory factors that are behind the price differences observed (this is the
so-called omitted variable bias). If we want to minimize the probability of committing this
mistake, we should start with a multivariate regression model including all the potential
explanatory variables.

4.4. The effect of operator number on prices
First, we apply this more sound method to examine how differences in the number of
operators in different countries explain differences in price. We start with all structural and
control variables we listed before. Then we eliminate one-by-one those control variables
that are not significant (the order of elimination is given by the parameters' p-values) if it
increases the goodness of fit of the model (measures by adjusted R-squared) until the
remaining variables are significant for either price equation at the 90% significance level.
4.3. Table: Final estimation results with the number of operators and significant controls
(1)

(2)

logPav

logPmin

-0.1213*

-0.3379**

logPop

0.1035***

0.1432***

logPpp

1.0372***

1.2132***

MobBBHHpen

-0.0288***

-0.0259***

lte

-0.2312***

-0.2964***

Constant

-2.3998***

-3.8263***

145

145

0.7596

0.7387

VARIABLES

n4

Observations
R-squared

*** p<0.01, ** p<0.05, * p<0.1
with basket dummies and country-clustered robust standard errors
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The control variables that do not turn out to have sufficient explanatory power in our final
specification are mobile penetration, fixed broadband penetration, GDP per capita,21 VAT
and ltecomp (whether at least two firms are offering LTE services).
If we control for other explanatory factors, average prices in 4-operator countries are on
average 12% lower than in 3-operator countries, but this effect is only significant at the
90% level. We see a larger average difference of -34% for the minimum price in 4-operator
countries, which is significant at the 95% level. However, as the lowest prices are usually
offered by the third or fourth largest firm who wish to expand their subscriber base, we
should not treat this large difference as indicative of the situation faced by the average
consumer in 4-operator countries.
If we look at the control variables, differences in population have large explanatory power
with respect to prices: if country A's population is 1% higher than country B's then prices in
country A are 0.1-0.14% higher on average. As there are large European countries whose
population is higher by several hundred per cent than smaller ones', price differences
explained by population differences are very significant. Countries with a larger PPP (which
typically indicates larger GDP per capita too) are also expected to have larger prices on
average: a 1% larger PPP leads on average to 1-1.2% higher mobile broadband prices.
These explanatory variables can be interpreted as demand and price level proxies, so the
estimated positive sign matches our expectations.
We also see that the presence of LTE services and higher mobile broadband penetration
lead to significantly lower prices.22 We expect broadband competition to be more intense
with LTE and higher penetration, which is in line with the estimated negative sign of these
variables.
Finally, we see from the adjusted R-square of the regressions that including these control
variables considerably improved the models' fit compared to those of the previous
versions with only a few explanatory variables.
In sum, we find a strong result that large screen mobile broadband prices are indeed
significantly lower in 4-operator countries than 3-operator countries, even after controlling
for other explanatory variables. However, we should emphasize here that strictly speaking,
these differences should not be interpreted as the average effect of a fourth firm entering
the respective market, as these are results based only on cross-sectional comparisons.

4.5. The effect of different operator types' presence on prices
Instead of using the number of operators as an explanatory variable, we now indicate
whether different types of firms are present on the respective national mobile markets,
and whether they are in an incumbent / market leader position or not. There are three

21

It is worth noting, however, that differences in Purchasing Power Parities are based partly on GDP per
capita differences and the two variables are very strongly correlated with each other (with a correlation
coefficient of 0.82).
22

As variable MobHHBBpen is measured in percentage points, the estimates mean that if mobile
broadband penetration is 1% higher in Country A than in Country B then prices are on average 2.6-2-9%
lower in Country A.
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different operator types that can be incumbents (Big4, regional and national firms), and
the dummy indicators for these ones sum to 1, so we have to choose a benchmark
operator category to compare our results to We choose the national category (and
therefore exclude the nation variable), so big4_i and region_i measure price differences
compared to the situation when the respective firm type is incumbent instead of a national
firm.
Note that although it would be interesting to analyse the effect of an individual firm's (like
Vodafone's or Orange's) presence on prices, our dataset is not well suited for this goal. We
could run such regressions, but most individual firms' indicator dummies would be large in
magnitude and strongly significant. The reason is that we have only 26 different countries,
and if we include too many dummy variables then most of the country-specific residuals
will be included in the parameter estimates for these dummies.23 We should therefore
refrain from forming too many groups in our final specification.
4.4. Table: Final estimation results with firm presence indicators and significant controls
(1)

(2)

VARIABLES

logPav

logPmin

big4_i

0.1102

0.0101

region_i

0.1134

-0.0556

big4_ni

0.0734

-0.0246

region_ni

-0.0142

-0.0861

hi3

-0.2076*

-0.3484***

Chal

-0.0153

-0.1944

logPop

0.0875***

0.0973***

logPpp

1.0538***

1.1437***

0.0121

0.0235**

MobBBHHpen

-0.0302***

-0.0261***

Lte

-0.2339***

-0.1500

Constant

-3.4113***

-4.8931***

145

145

0.7870

0.7527

MobHHpen

Observations
R-squared

*** p<0.01, ** p<0.05, * p<0.1
with basket dummies and country-clustered robust standard errors

23

The situation would be similar to including country-fixed effects – but without a panel dataset with a
time dimension these would make little sense.
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Again, we start with the whole set of structural and control variables and follow the same
model selection method as before. The control variables that do not have sufficient
explanatory power in either equation are almost the same as in the previous specification
using operator number: VAT, ltecomp, fixed broadband penetration, GDP per capita and
population density.
The estimates for the first two variables measure the price differences due to different
incumbents compared to national incumbents. We see that the estimates for Big4
incumbents / market leaders are positive but non-significant, so we reject the hypothesis
that their presence in an incumbent position leads to different prices than having a
national incumbent (after controlling for other factors). If the incumbent belongs to the
regional operator group then the sign of the price difference is different for the average
and minimum price, but the magnitude is always small and not statistically significant.
Looking at Big4 or regional firms in non-incumbent positions leads to almost identical
results: their presence do not seem to have a significant price increasing or decreasing
effect. The effect of the presence of challenger firms is large only on minimum prices, but is
still non-significant at the 90% level.24 The only type of firm whose presence is robustly
found to lead to smaller prices on average is Hutchison (-20% on the average price and 34% on the minimum price).25
For both regressions, the significant controls and their signs are in line with the results
from the previous regressions including operator number instead of operator type
dummies. Other factors being equal a larger population, and a higher average price level
result in higher prices, while higher mobile broadband penetration and the deployment of
LTE technology lead to lower large screen mobile price levels.
In sum, we do not see convincing evidence that the type of the incumbent / market leader
significantly explains large screen mobile broadband price differences. The hypothesis that
Big4 and regional firms have a different impact on prices depending on their position as
incumbent or non-incumbent can be also rejected. We only find a large price-decreasing
effect for the presence of challenger firms on minimum prices, but this estimate is still not
statistically significantly different from zero. However, the presence of Hutchinson seems
to be a crucial factor in explaining price differences: we observe 20-35% lower prices in
countries where it is present compared to those where it is not, even after controlling for
other factors.

24
25

However, the p-value is very close to 10%.

However, note that F-tests reject the hypothesis that parameter estimates hi3 and chal are different from
each other.
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5. Appendix
5.1. Table: Average Basket Price Indexes
1GB

2GB

5GB

10GB

15GB

30GB

EE

30

24

23

19

17

20

PL

26

24

26

21

21

41

BG

21

33

27

29

27

30

FI

46

37

31

22

18

25

RO

31

26

24

28

30

41

LT

28

33

36

28

28

32

HU

40

32

33

33

28

43

LV

34

32

40

32

30

44

AT

45

40

28

24

26

57

SI

45

49

44

31

25

37

IT

60

48

38

34

35

28

SK

52

45

37

34

44

SE

51

41

49

38

35

UK

54

59

49

30

24

IE

60

69

47

33

27

45

MT

66

53

40

32

LU

56

78

54

43

35

37

EL

56

61

58

51

53

37

PT

64

75

64

46

37

42

CZ

65

67

72

50

43

49

DK

74

73

60

47

50

61

BE

61

100

49

FR

67

53

59

86

100

ES

61

93

83

63

NL

100

80

100

65

53

DE

67

85

75

76

88

CY

77

89

97

100

81

44

100

49
5.2. Table: Minimum Basket Price Indexes
1GB

2GB

5GB

10GB

15GB

30GB

RO

17

14

9

11

14

13

EE

29

24

25

22

18

9

PL

18

24

25

23

21

17

BG

25

28

26

30

31

16

LV

24

37

22

30

23

23

AT

33

42

27

21

25

13

LT

22

34

30

33

30

15

FI

49

40

30

24

18

11

HU

45

37

33

33

31

22

MT

49

40

25

30

39

35

SI

48

48

46

36

28

16

IT

68

56

36

28

22

15

SE

52

43

48

43

33

18

UK

45

63

48

37

29

29

SK

45

43

37

38

52

44

IE

41

79

51

40

31

20

DK

68

55

35

54

42

29

EL

48

69

63

49

38

19

LU

49

81

52

50

39

19

CZ

61

77

64

50

51

26

PT

69

85

70

55

42

21

DE

44

86

55

90

100

52

FR

63

51

52

81

94

94

ES

53

91

77

60

93

93

NL

100

81

92

81

63

63

BE

67

86

55

86

100

100

CY

79

100

100

100

78

69
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5.3. Table: Descriptive statistics for all non-transformed variables used in the analysis
(1)

(2)

(3)

(4)

(5)

N

mean

sd

min

max

Pav

150

22.38

12.50

5.100

77

Pmin

150

19.02

11.93

3.400

77

n4

162

0.370

0.484

0

1

big4_i

162

0.370

0.484

0

1

big4_ni

162

0.667

0.473

0

1

hi3

162

0.222

0.417

0

1

region_i

162

0.333

0.473

0

1

region_ni

162

0.407

0.493

0

1

nation

162

0.333

0.473

0

1

chal

162

0.593

0.493

0

1

GDPpop

162

24,935

16,428

5,414

84,644

Pop

162

1.858e+07

2.311e+07

417,520

8.184e+07

Popdens

162

175.7

247.8

17.70

1,319

Ppp

162

93.02

23.46

49.40

143.5

vat

162

0.213

0.0248

0.150

0.270

FixBBpen

162

26.30

6.720

15.00

41

MobHHpen

162

90.81

4.256

82

98

MobBBHHpen

162

9.815

6.782

2

31

lte

162

0.778

0.417

0

1

ltecomp

162

0.481

0.501

0

1

VARIABLES
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5.4. Table: Price averages for different baskets
Basket size (GB)

Pav

Pmin

n

1

12.84

9.93

27

2

16.73 14.12

27

5

21.82 17.93

27

10

26.33 22.24

26

15

30.66 27.02

24

30

28.91 25.87

19

Total

22.38 19.02 150

