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The 4 to 3 Vodafone / Three mobile merger in the UK will lead

to substantial 26% to 51% monthly price increases
if the merger is approved without the upfront creation of a new 4™ mobile network operator

Consumers in the UK could see their monthly bills rise by 26% to 51% in average. Those that subscribe to mobile plans
with large or unlimited data could see their monthly cost double after the expiration of their current contracts.

Rewheel research PRO study — February 2024
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The post-merger predicted prices increases are the outcome of statistical and regression analysis on thousands of
monthly prices from 168 operators in 50 European and OECD countries. This latest analysis re-affirmed the statistically
significant dependency — 99.5% confidence interval — of mobile monthly prices upon mobile market concentration.

The analysis showed that mobile monthly prices are substantial higher in mobile markets with higher concentration such
as in markets where fewer (3 versus 4) mobile network operators are present.
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1 Study context

Will the 4 to 3 Vodafone / CK Hutchison (Three UK) mobile
merger in the UK lead to ‘substantial lessening of competition’
and higher prices? Yes, it will, if the merger is approved
without the upfront creation of a new 4™ mobile network
operator (MNO).

There were five 4 to 3 mobile mergers approved by the
European Commission in EU the last 11 years. In four out of
five markets (Austria, Ireland, Germany and Netherlands) the
approval led to either direct price increases or to an equivalent
competition impediment i.e., slower decrease in prices. The
European Commission explained in its 2016 decision! that
prohibited the 4 to 3 mobile merger between Telefonica and
Three UK that “...price increases....should be understood as
also encompassing a slower decrease in prices than would

occur absent the Transaction...”.

The 4 to 3 mobile mergers in Austria, Ireland and Germany
were approved by the European Commission with ineffective?
remedies (i.e., MVNO based wholesale access remedies)
while the 4 to 3 mobile merger in the Netherlands was
unconditionally approved. In all those consolidated mobile
markets, prices increased post-merger and consumers were

harmed.

Rewheel during the last 12 years documented in many studies
and research® notes the prices increases and/or slower
decreases in prices in the 4 to 3 consolidated Austrian, Irish,

German and Dutch mobile markets.

2 and 4 GB smartphone tariff plan basket price increases by Hutchison 3 in Austria
Smartphone tariff plans with unlimited (>1000) minutes & SMS and minimum 2 or 4 Gigabytes
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For example, in Austria the monthly prices of plans with 2 and
4 gigabytes increased* by 69% and 75% respectively one and
a half year after the merger approval. By February 2015 the
monthly price for a plan with 2 gigabytes had double!

https://ec.europa.eu/competition/mergers/cases/decisions/m7612_6555_3.pdf
2https://research.rewheel fildownloads/Effectiveness_MVNO_wholesale_acce
ss_remedies_25012016_PUBLIC.pdf

Shttps://research.rewheel filinsights/

“https://research.rewheel fifinsights/2014_sept_premium_austria/
Shttps://research.rewheel fiidownloads/lliad_4th_MNO_venture_into_ltaly PU
BLIC.pdf

On the contrary in Italy where the European Commission
approved the 4 to 3 mobile merger between WIND and
Hutchison Three by mandating an effective remedy — the
upfront creation of a new 4" mobile network operator —
monthly prices fell® off a cliff when lliad, the new 4" MNO,
entered the market in 2018.

The upfront creation of a new 4™ mobile network operator
— divested spectrum and radio network infrastructure and a
competitive national roaming agreement deemed essential —
is the only effective®” remedy that has the potential to
counteract both the short- and long-term serious competition

concerns in 4 to 3 mobile mergers.

2 Study background & methodology

Herein, we set out to re-examine and re-determine by
performing statistical and regression analysis, the
dependency of mobile prices upon competition related factors
— using the latest 2023 data set of operator subscriber shares
and mobile prices — with the dual aim of re-validating the
findings of our previous studies (mobile prices are higher in
markets with higher concentration) and predicting the price
increases from the 4 to 3 Vodafone / Three UK mobile merger.

This study should be read in conjunction with all our previous
related studies which we present and briefly discussed below.

Country mobile market concentration vs. country MIN monthly price for 20 GB

STATISTICAL SIGNIFICANT CORRELATION WITH 99.9% CONFIDENCE INTERVAL
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In January 2022 in a study?® titled ‘Mobile prices are 2x to 5x
lower in markets with 4 or more MNOs’ we showed that market
concentration (Herfindahl-Hirschman Index, HHI) has a
statistically significant and causal effect on mobile prices. The
lower the market concertation the lower price. The number of
mobile network operators (MNOs) — which is another
measured of market concentration — has an even stronger

statistically significant effects on mobile prices. The higher the

Shttps://research.rewheel.fi/downloads/T-

Mobile_Tele2_4 to_3_mobile_merger_effective_remedies_ REDACTED_PUB
LIC.pdf

’https://research.rewheel.fi/downloads/Hutchison_WIND_merger_ltaly _remedi
es 01092016 _PUBLIC.pdf
8https://research.rewheel.fi/ldownloads/Mobile_prices_ 2_to_5_times_lower_in
_markets_with_4_MNOs_PUBLIC_VERSION.pdf
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number of MNOs the lower the price. The presence of a
maverick (disruptive firm) has as well a significant lowering
effect on mobile prices.

Having earlier established the dependency of mobile prices
upon competition related factors, in our January 2022 study,
we re-examined the relationship of mobile prices upon
competition related and non-competition related factors using
the latest data sets available (e.g., World Bank, OECD and
Eurostat comparative price level data sets and mobile prices
from 50 countries), a broader set of non-competition related
factors (e.g., share of rural population) and a refined data
analysis methodology. The statistical analysis presented
therein reaffirmed all our previous findings.

Back in December 2020, in a study?® titled ‘4G&5G prices are
2x to 4x lower in markets with four MNOs’, we showed that
market concentration measured by the Herfindahl-Hirschman
Index (HHI) has a statistically significant effect on mobile
prices. The higher the market concentration the higher the
price. In the same study we showed that the number of mobile
network operators (MNOSs) present in a mobile market has an
even stronger statistically significant effect on mobile prices.
The higher the number of effective MNOs the lower the price.
The presence of a maverick MNO (a disruptive firm such as
lliad in France and Italy) was also shown to have a quantifiable

significant lowering effect on mobile prices.

In our December 2020 study we further showed that there is
no link between the country general price level (Price Level
Index, PLI), the country population, the country land area, the
country population density, the country average mobile
network download speed and mobile prices. All the above
non-competition related factors do not systematically and

significantly affect mobile prices.

Country population density vs. country MEDIAN monthly price
of 4G&5G smartphone plans with at least 1000mins
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Shttps://research.rewheel fiidownloads/4G_5G_prices_2x_to_4x_lower_in_mar
kets_with_4_MNOs_PUBLIC.pdf
Ohttp://research.rewheel.fildownloads/Rewheel EU27 smartphone_tariff_com
petitiveness_report_December_2012_HIGHLIGHTS.pdf
Yhttp://research.rewheel.fi/ldownloads/Tight_oligopoly _mobile_markets EU28
_04012016_PUBLIC.pdf

Our December 2020 study was not our first study that
concluded that mobile prices are predominantly determined by
competition related factors and are not linked to other
exogenous economic or geo-population factors such as the
country general price level, GDP per capita, disposable
income, population density, etc.

Our first study!® that showed that mobile prices are
predominantly determined by the degree of effective
competition (i.e., number and type of mobile network
operators present in a market) was released twelve years ago,
in December 2012.

The dependency of mobile prices upon effective competition
(i.e., number and type of MNOs present) was reaffirmed in our
‘Tight oligopoly mobile markets’ 2015 and 2016'? studies
and in our January 2019 study*? titled ‘4G prices as a function
market concentration, number of MNOs, operator subscriber
share, position, group affiliation and country general price

level'.

EU28 & OECD mobile operator price as a function of market share and
number (3 vs. 4) of MNOs present in the market

Median price of operators In 3-MNO markets €44
Median price of operators in 4-MNO markets €22

When presented with studies (e.g., Ofcom’s UK econometric
2015 study'*) showing that mobile prices are higher in markets
where fewer mobile network and/or no maverick operators are
present the industry often claims that mobile prices are higher
in some markets not as a result of weaker competition but due
to the higher country general price level, higher taxes, higher
costs of building and maintaining mobile networks due to large
population, higher share of rural population, large land area,
challenging terrain, low population density, high population
density (paradoxically), higher average mobile network

speeds, more robust and better network performance, etc.

We have repeatedly and consistently invalidated all these
unsubstantiated claims in our research studies. We have
found no apparent link between the country’s mobile price
level and non-competition economic or geo-population related

factors.

http://research.rewheel fildownloads/Tight_oligopoly _mobile_markets EU28
_2016_PUBLIC.pdf
Bhttp://research.rewheel.fildownloads/4G_prices_vs_number MNOs_postition
__share_concentration_PUBLIC.pdf
Yhttps://www.ofcom.org.uk/__data/assets/pdf_file/0019/74107/research_docu
ment.pdf
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Moreover, in June 2023 in a study'® titled ‘The state of
broadband (FBB&FWA) pricing — 1H2023’ that examined the
dependency of broadband and mobile prices upon the country
general price level and the dependency of mobile prices upon
competition related factors we showed that while there is no
link between mobile prices and the country general price level
(Price Level Index, PLI) there is a strong statistically significant
correlation (99.9% confidence interval) between broadband
prices and the country general price level.

Country broadband prices vs. country general price level (PLI)

MEDIAN monthly price of broadband (FBB&FWA) plans
-

Statistically significant correlation
with 99.9% confidence interval
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Price Level Index, OECD, OECD=100 (41 countries)
esearch rewheelfl ©

While mobile prices are driven by competition related factors
such as market concentration (number of MNOs present, HHI)
and the presence or absence of a maverick operator
broadband prices are driven by the country general price level.
Broadband prices are higher in countries where the general
price level is higher (expensive countries) while mobile prices
are not. Mobile prices are higher in countries where the
markets are more concentrated i.e., in countries where fewer
(3 versus 4) MNOs are present. The market shares of MNOs
in markets with 3 MNOs are in average significantly higher (~9
percentage points) than in markets with 4 or more MNOs
yielding a higher market concentration but as well a market

where all MNOs present have relatively high market shares.

Now some will argue that “correlation does not prove
causation”. In a general context that is of course true.
However, as far as mobile markets and mobile prices are
concerned competition related factors such as market
concentration (number of MNOs present and HHI) is causally

linked with prices.

We have tested the dependency of mobile prices upon
competition related factors over a span of 12 years using
monthly prices for the most popular plans that consumers
bought. In the early years of 4G most consumers in EU
subscribed to plans that included few (1 to 10) gigabytes.
Today most consumers subscribe to plans that include much

larger data volumes (10 to 100 or unlimited gigabytes).

Bhttps://research.rewheel fiildownloads/The_state_of broadband (FBB_FWA)
_pricing_1H2023_PUBLIC_VERSION.pdf

We have tested the dependency of mobile prices upon
competition related factors in three groups of countries.
Across all 50 European & OECD mobile markets where we
have been tracking prices annually or bi-annually for twelve
years, across the 27 EU countries that share a common
regulatory framework and across the 19 to 21 EU countries
that share both a common regulatory framework and a

common currency (Euro).

We have tested the dependency of mobile prices upon market
concentration using both the Herfindahl-Hirschman Index and
a Herfindahl-Hirschman Index adjusted to account for
transitionary effects of consolidation (e.g. 4 to 3 mergers), new
entries, network sharing, MNO-to-MNVO transitions and
maverick MNO effect.

We have tested the dependency of mobile prices while the
subscriber shares of the ~170 operators across the 50 mobile
markets have been changing, while the prices have been
changing (prices fell faster before the introduction of 5G, 5G
slowed down the price decline), while gigabyte allowances
that consumers bought have been getting larger and while the
exchange rates for non-Euro countries have been fluctuating
(we have also tested the dependency using PPP prices).

And despite all those changes we consistently observed
statistically significant uniformly positive linear correlations
with very high confidence intervals between mobile prices and

mobile market concentration.

Market concentration has a statistically significant effect on
mobile prices. The lower the market concertation (HHI) the
lower the price. The number of mobile network operators
(MNOs) has an even stronger statistically significant effects
on mobile prices. The higher the number of MNOs the lower
the price. The presence of a maverick (disruptive firm) has as

well a significant lowering effect on mobile prices.

On the contrary during the last decade, we have found no
statistically significant link between mobile prices and non-
competition related factors such as the country general price
level (Price Level Index, PLI), the country population, the
country land area, the country population density, the country
share of rural population, the country average mobile network
download speed, the country average mobile network

performance, etc.
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3 Compass Lexecon’s dubious meta

review

Vodafone and Three UK citing a review® of the evidence — a
meta-study!” of twenty-five empirical studies carried out by
Compass Lexecon — claimed that the five 4 to 3 mobile
mergers in Europe and the one in the US “have had little
impact on prices, typically having no effect at all, or increasing

prices for some customers for a short period only.”

In its meta review Compass Lexecon included two Rewheel
studies that examined and determined the dependency of
mobile prices upon competition (e.g., market concentration,
numbers of MNOs present) related factors. These two
Rewheel studies also showed that there is no link between
mobile prices and non-competition related factors (e.g.,
country general price level, population density, mobile network
performance, etc.).

The two Rewheel studies included in Compass Lexecon’s
meta review were our January 2022 study?!® titled ‘Mobile
prices are 2x to 5x lower in markets with 4 or more MNOs’ and
our December 2020 study?® titled ‘4G&5G prices are 2x to 4x
lower in markets with four MNOs’. Rewheel’'s Janauary 2022
and December 2020 studies cited by Compass Lexecon
include statistical and regression analysis of thousands of
prices from hundreds of operators in 50 European and OECD

countries.

These two Rewheel studies are studies that can be used to
predict the likely prices increases from 4 to 3 mobile mergers.
There are tens of other studies and research notes that
Rewheel has carried out the last 12 years that documented
the actual price increases in the 4 to 3 consolidated Austrian,
Irish, German and Dutch markets. Why did Compass Lexecon

omit all those studies from its review?

Moreover, what is not clear from Compass Lexecon’s review
of Rewheel’'s January 2022 and December 2020 studies is the
following; did Compass Lexecon review the full studies or only
the public summaries of the studies that are listed in

Rewheel’s research website?

Compass Lexecon meta review is not independent —
Compass Lexecon has been representing European

operators in 4 to 3 merger proceedings — and hence it is

Bhttps://vodafoneandthree.uk/news/4-to-3-mobile-mergers-a-review-of-the-
evidence
Yhttps://static1.squarespace.com/static/5f9288b7ef71962ed2eac3c3/t/656da7
b27453d563a5a31a18/1701685174561/Four+to+three+mobile+mergers+meta
+paper+%28Compass+Lexecon%?29+-+November+2023.pdf
Bhttps://research.rewheel fi/downloads/Mobile_prices_ 2 to 5 _times_lower i
n_markets_with_4_MNOs_PUBLIC_VERSION.pdf

inherently biased. Many of the assertions made in the review
are gross misrepresentations. The claim that prices fell after
the mergers is not based on actual consumer prices but on so-
called ‘quality-adjusted’ prices. Such adjustments are design
to masquerade the actual post-merger price increases.

Rewheel’s definition of post-merger factual price increases
encompass a pre-merger monthly price listed in the operators’
websites for a specific plan (e.g., a plan with unlimited minutes
& SMS and 20 gigabytes of data volume), a post-merger price
listed in the merged operator website for the same or
equivalent plan and a simple percentage comparison of these
two like-for-like prices. If the monthly price that consumers
paid for a plan with 20 gigabytes increased post-merger from
10 to 20 Euro then the merger led to 100% increase in prices.
Simple!

We deploy robust economic analysis in our studies unlike the
dubious consolidation economics that underpin the so called
‘quality-adjusted’ prices. ‘Quality-adjusted’ prices, the dubious
metric, Compass Lexecon used to claim that prices have
fallen in 4 to 3 consolidated mobile markets — defined as
“average revenue per gigabyte of data” — has in fact no
relation to the actual price consumers pay every month.

Rewheel %) DIGIAL FUEL MONITOR

ECOM STRATEGY

The dubious consolidation economics of Frontier Economics

In its report ‘Assessing the case for in-country mobile consolidation’, prepared for the GSMA, Frontier Economics
claimed “...that there is no evidence that prices increased following the merger” in Austria

According to Frontier's dubious methedology unit prices fall even when consumers are asked to pay more
Euros every month to purchase the same amount of goods

The fact is that before the merger, in December 2012, Austrian consumers paid €11 to purchase a smartphone
plan with at least 1,000 minutes/SMS and 2 gigabytes. By February 2015 the price has doubled to €22

Rewheel / Digital Fuel Monitor flash premium research note, 36" March 2015

Compass Lexecon is probably unaware that Rewheel has
already debunk this dubious metric introduced by Frontier
Economics in a GSMA 2015 report?. In our research note?!
titted ‘The dubious consolidation economics of Frontier
Economics’ we showed that according to Frontier's dubious
metric, unit prices fall even when consumers are asked to pay

more Euros every month to purchase the same monthly plan.

In its meta review Compass Lexecon also claimed — by citing
GSMA'’s network performance index data — that “Many four-
to-three mergers appear to have led to higher quality”. The
most important word on Compass Lexecon’s claim above is

the word “appear...to have led to higher quality”.

https://research.rewheel fi/downloads/4G_5G_prices_2x_to_4x_lower in_m
arkets_with_4_MNOs_PUBLIC.pdf

2Ohttps://www.gsma.com/publicpolicy/wp-
content/uploads/2015/05/Assessing_the_case_for_in-
country_mobile_consolidation.pdf

2Ihttps:/iresearch.rewheel fi/insights/2015_mar_premium_frontier/
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Compass Lexecon mobile network engineering experts are
probably well aware that the average mobile network speed
that users are experiencing is affected by countless technical

and commercial factors/limitations.

Two of the most prominent factors/limitations are a) mobile
network traffic data load i.e., how congested or empty is the
radio network b) end-user speed restrictions i.e., speed
tiers/caps etc. The more users are sharing the capacity of a
radio cell the lower the average speed the users experience,
since the radio cell capacity is shared among all served users.

Hence, in mobile markets where monthly prices for plans with
large or unlimited data are lower (more affordable) — less
concentrated mobile markets such as 4-MNO markets or
markets where a maverick MNO is present — average data
usage is typically higher - average radio cell network traffic
data load is typically higher = resulting in typically lower
average end user download speeds; if all other things being
equal.

Is mobile network performance higher in less concentrated or
4 to 3 consolidated markets? No, it is not!

As seen in the scatter plots below that depict the relationship
of market concentration (measured by HHI and HHI adjusted)
and mobile market average download speeds adjusted for
network traffic data load there is no statistically significant
positive correlation between market concentration and mobile
network performance.

Mobile market concentration vs. mobile market average download speed
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In fact, when HHI adjusted (HHI adjusted to account for
transitionary effects of consolidation) is used the relationship
turns negative. The higher the market concentration the lower
the mobile market average network performance.

Mobile market concentration vs. mobile market average download speed
50

45
THE opp,
40 CoNgaprOSITE 5 Ty e
NETWOR)( BalON THE | i IGHER 1y
REORMANCCWER THE mollt MARKET
(191 statiy gy 00ILE MARKE 1
""y-lnnm,.,,,

speed adjusted for network

r=-0.043

Wibile market average down

0

2,000 2,500 3,000 3,500 4,000 4,500 5,000
Herfindah-Hirschman Index adjusted - 50 EU & OECD mobile markets

red for ransitionary effects of consolidation (2.5, 410.3), new entries, network sharing, MNG-to-MNVO and maverickMNOeffest. research.rewheel i@

HHI adjust

© REWHEEL 2010-2024 all rights reserved | research.rewheel.fi | research@rewheel.fi | +358 44 203 2339 | PUBLIC VERSION

Besides higher consumer prices, 4 to 3 mobile mergers may
as well result in degradation of the ‘quality-of-service’

consumers enjoyed prior to consolidation.

On a final note, Compass Lexecon questioned Rewheel’s
statistical analysis findings by stating that the analysis
“Ignores any price differences between the countries...” and
“...simple comparison of prices and concentration will not
capture many other factors which are relevant to consumers”
and “Fails to control for factors that might influence both price
and the level of concentration in a country, hence no basis for

a finding that higher concentration drives higher prices.”.

Compass Lexecon’s questions are perplexing. Have they read
Rewheel’s studies or was the intention simply to stitch up

nebulous criticism?

Rewheel studies do take into account the general price level
among the countries analysed where it is shown that there is
an effect. As we stated above broadband prices are higher in
countries where the general price level is higher (expensive
countries). But mobile prices are not.

Contrary to what Compass Lexecon claims Rewheel's
monthly price metrics incorporate all the service factors that
are relevant to consumers. They incorporate a practically
unlimited voice service with no out-of-bundle charges (i.e.,
plans with at least 1000 national minutes), broad service
availability (4G plans with wide availability and 5G speedier
plans with limited geographical availability), minimum
download speed (at least 10 Mbit/s for seamless HD video
streaming) and most importantly a wide range of data volume

allowances ranging from 1 to unlimited gigabytes.

Compass Lexecon states that our analyses fail to control for
factors that might influence both price and the level of
concentration in a country. What are those mysterious factors
that Compass Lexecon is referring to?

We have tested for all the known factors — having a
reasonable causality hypothesis — that might have an effect

on mobile prices and/or mobile market concentration.

If Compass Lexecon is implying that Rewheel studies could
not — with 100% certainty — rule out the possibility that other
mysterious factors (Jupiter’s orbit?) might be the actual cause
of higher mobile prices in concentrated mobile markets, we
will be happy to test it if they can provide the reasonable

causality hypothesis and the input data.
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7 About Rewheel

Mobile data and broadband pricing, mobile operator competitiveness rankings, market modelling & analysis, competition analysis
(consolidation, 4 to 3 mobile mergers, effective remedies, new market entries), MNO near-zero marginal data cost, MVNO economics,
mobile capacity-only play, mobile centric convergence (MCC) pro-competitive strategies and 4" MNO business case.
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