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NSA in Europe
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The scope for economic analysis

Issues
= Cooperation on investment =) |Mmpact on prices and quality

= Competition on prices and quality = |mpact on investment

Questions
= Does cooperation drive the market away from the competitive outcome?

* |s a NSA welfare enhancing compared to a but-for situation without NSA?



Potential pro-competitive effects

No Duplication of Infrastructure

Lower cost of infrastructure

Passthrough Denser networks
Lower prices Higher quality




Potential pro-competitive effects

Similar network quality

More intense price competition

Lower prices



Potential anti-competitive effects

Cooperation on investment

= Exchange of information =  Co-ordination for higher prices

* Negotiation on technologies ——  Lower network quality



NSA in Czech Republic (C2)

= 3 MNOs = Almost 99% of the market
= 02, TM and Vodafone

» Passive and active sharing between O2 and TM
» 2G/3G agreement in October 2013
» 4G/LTE agreement in May 2014

= Geo-split




Difference of quality between West and East

* One of main (quantitative) critigues of the Commission

= True !
» 16% difference in download speed for TMCZ

* Meaning : To download 5.6 Gbits (worldwide average monthly data usage)
= 127 seconds in the West
= 151 seconds in the East
» Difference = 26 second

= Evaluation
» Value of 1 second for an average CZ citizen = 0.0016 euro
= Total loss for all CZ citizen in the East = 3.8 Millions euros
= Peanuts!
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Economic analysis

= Effect of the NSA on
= Prices

= Quality
= Consumer surplus
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Impact on prices: Method

= Benchmarking (DiD) on the expenditure on baskets of telecoms services
= CZ versus European countries with no NSA

= Quarterly data from Teligen database from 2010 to 2019
» Tariffs of two biggest MNOs per country for 36 countries

OECD (2010, 2012) Usage Basket Volumes
for Monthly Consumption

Basket Name Calls SMS Data
—---(Mb)----
OECD1 30 100 100
OECD?2 100 140 500
OECD3 300 225 1,000
OECD4 900 350 2,000

OECDS5 100 140 2,000

Source: OECD (2010, 2012).




Impact on prices: Results

% Change in expenditure
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Impact on prices: Results

Resulting RBE change for the main specification

Basket OECD1 OECD?2 OECD3 OECD4 OECDS
Year: =0 e 0/ ==mmmm e e e e
2014 -17.35%%%* -16.96%** -18.36%** -20.68%* -19.56%**
2015 -17.58%%* =27 2%k =24 55%%* -34.6]%%* -26.19%%*
2016 -25.209%%* -30.33%%* -18.48%%* -29.41%* -28.21%*
2017 -38.45%%* -30.38%%* -10.27 -19.5 -29.68%*
2018 -45.25%%% -33.65%%* -2.91 -13.63 -34.22%%

2019 Q1-Q2 -43.971%%* -39.19%%* -4.96 -18.28 -40.9%%*

14



Impact on quality: Method

= Change in quality index before & after the NSA
= Download speed

» Upload speed
= Latency

= Quaterly data from Ookla database from 2010 to 2019
= Only for CZ operators
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Impact on quality: Results

Download speed

Upload speed

Network latency

\ 22 — 26 %
N\, 52-62%
7 27-30%
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Impact on consumer welfare: Method

» Oligopoly model with differentiated products
= Two strategic variables: prices and quality

= Situation
* [nvestment is given
* [nvestment impacts costs of access and quality

= Comparison of market organization
» Simultaneous competition on prices and quality
= Coopetition
= Cooperation on quality
= Competition on prices
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Impact on consumer welfare: Method

* A nested logit demand model

.
In (;i_) = lo + Bqir — apit + o In(sjg¢) + X606 + &
. Price (Analysys Mason data)
. ARPU = average revenue per user
. Quality (OoKla data)
. Aggregate download speed per operator per year
. Capacity
. total 4G spectrum in MHz that is deployed on shared and non-shared sites

. Firm fixed effect

18



Impact on consumer welfare: Method

. Marginal cost of access

Cit = Co + Oi; +y yeary + ¢ quarter;
+psharedshared_sitesy” + p™onsharedponshared_sitesi” + MTR; + w;;

. Quality cost parameter

ki = co + O;1; + yyear; + pshardshared_sites;;’
+ pronsharedponshared_sites;® + MTR; + w;;
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Impact on consumer welfare: Results

* Full competition and coopetition are indistinguishable

= Djversion ratios

Diversion ratios before a_rid after the NSAs

Diversion ratio

Operator NSA TMCZ 02 Vodafone
02 58.57 - 35.00
TMCZ Before - 58.67 3491
Vodafone 47.29 47.51

02 60.63 - 34.25
TMCZ After - 59.65 35.11

Vodafone 48.91 46.96




Impact on consumer welfare: Results

Consumer surplus N, 2 -6% under NO NSA

depending on investment strategy of competitor

Cit = Co + Oifly +y yeary + ¢ quarter
t+psharedshared _sitest® + pnonsharednonshared_sites;” + MTR; + wi

ki = co + O;1; + yyear; + pshardshared_sites;;’
+ pronsharedponshared_sites;® + MTR; + w;;

21



Impact on consumer welfare: Results

= Spillover effect on investment
* The competitor to NSA partners needs to adapt its investment strategy

Marginal cost per subscriber
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Main finding and concluding remark

= Empirical analysis: A NSA between 2 among 3 MNOs is welfare enhancing

= 5G NSA among telecom operators should be encouraged
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ABOUT US

NERA Economic Consulting (www.nera.com) is a global firm of experts dedicated
to applying economic, finance, and quantitative principles to complex business and
legal challenges. For more than six decades, we have been creating strategies,
studies, reports, expert testimony, and policy recommendations for government
authorities and the world’s leading law firms and corporations. We bring academic
rigor, objectivity, and real-world industry experience to issues arising from
competition, regulation, public policy, strategy, finance, and litigation.

NERA'’s clients value our ability to apply and communicate state-of-the-art
approaches clearly and convincingly, our commitment to deliver unbiased findings,
and our reputation for quality and independence. Our clients rely on the integrity
and skills of our unparalleled team of economists and other experts backed by the
resources and reliability of one of the world’s largest economic consultancies.
Continuing our legacy as the first international economic consultancy, NERA
serves clients from major cities across North America, Europe, and Asia Pacific.
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VISIT US ONLINE

NERA Economic @NERA_Economics
Consulting

%

To receive publications, news, and
insights from NERA, please visit
www.nera.com/subscribe.
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OUR PRACTICE AREAS

For more than six decades, NERA experts have played critical roles in client success in some of the world’s
highest-profile cases related to litigation, regulation, and business challenges.

» Antitrust and Competition * Intellectual Property

* Auctions International Arbitration

Bankruptcy and Financial Distress Litigation Labor and Employment

Life Sciences

Communications, Media, and Internet

Energy Mass Torts and Product Liability

Securities and Finance

Environment
Health Care
Infrastructure » White Collar, Investigations and Enforcement

Transfer Pricing
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OUR CLIENTS

For over half a century, NERA experts have played critical roles in client success in some of the world’s

highest-profile cases related to litigation, regulation, and business challenges.

81| 97

NERA has worked with all 81 of the Fortune Global NERA experts have worked
100 of the American Lawyer 100 largest corporations with clients in more than 130
Global 100 largest law firms. have been NERA clients. countries around the world.

97 of the Fortune US
100 largest corporations
have been NERA clients.
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QUALIFICATIONS, ASSUMPTIONS, AND LIMITING CONDITIONS

This report is for the exclusive use of the NERA Economic Consulting client named herein. This report is not intended for general circulation or publication,
nor is it to be reproduced, quoted, or distributed for any purpose without the prior written permission of NERA Economic Consulting. There are no
third-party beneficiaries with respect to this report, and NERA Economic Consulting does not accept any liability to any third party.

Information furnished by others, upon which all or portions of this report are based, is believed to be reliable but has not been independently verified, unless
otherwise expressly indicated. Public information and industry and statistical data are from sources we deem to be reliable; however, we make no
representation as to the accuracy or completeness of such information. The findings contained in this report may contain predictions based on current data
and historical trends. Any such predictions are subject to inherent risks and uncertainties. NERA Economic Consulting accepts no responsibility for actual
results or future events.

The opinions expressed in this report are valid only for the purpose stated herein and as of the date of this report. No obligation is assumed to revise this
report to reflect changes, events, or conditions, which occur subsequent to the date hereof.

All decisions in connection with the implementation or use of advice or recommendations contained in this report are the sole responsibility of the client.
This report does not represent investment advice nor does it provide an opinion regarding the fairness of any transaction to any and all parties. In addition,
this report does not represent legal, medical, accounting, safety, or other specialized advice. For any such advice, NERA Economic Consulting
recommends seeking and obtaining advice from a qualified professional.
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