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Á

Á provides the functionality of services and connects to internet and telephony networks

Á

Á ŎƻƴƴŜŎǘǎ ŜƴŘ ǳǎŜǊΩǎ ƳƻōƛƭŜ ŘŜǾƛŎŜǎ ǘƻ ǘƘŜ ŎƻǊŜ ƴŜǘǿƻǊƪ
Á Interconnecting link between the RAN and the end user = wireless
Á To establish such a wireless connection requires
Á an infrastructure of fixed-location transceivers = base stations or cell
Á associated antennas

Á The base stations itself require 
Á physical locations, such as sites, mast or building rooftops

Building and operating a mobile telecommunication network thus requires 
large infrastructure investments
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Á

Á Price differentiation / bundling

Á

Á Voice, messaging, data

Á

Á Coverage, i.e., accessibility of the RN
Á Distance, output power, frequency band

Á The lower the used frequency, the farther the radio signal is able to travel, the larger 
the coverage

Á Preferred frequency bands for coverage = the lowest
Á 900 MHz in GSM, 2100 MHz in UMTS, 800 MHz in LTE

Á ¢ƘŜ ŎƭǳǘǘŜǊ όǇƘȅǎƛŎŀƭ ƻōǎǘǊǳŎǘƛƻƴǎΣ ǿŀƭƭǎ Χύ
Á The orientation of the antenna
Á ¢ƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ǎǳōǎŎǊƛōŜǊΩǎ ŘŜǾƛŎŜ

Á Capacity



Á

Á

Á Traffic demand in the busy hour must remain under 80% capacity
Á As demand evolves, capacity is adjusted to avoid congestion on their network
Á Deployment of a new carrier
Á Additional spectrum band
Á Coverage layer of a new technology
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Á

Á

Á

Á Costly
Á Write Network Sharing Agreement
Á Different levelsof network sharing
Á Different waysto deployand operatethe network
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3 NSAs 2 NSAs 1 NSA

0 NSAs Not EU27+UK
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Á

Á 3G MORAN for citieslessthan 15000 inhabitants
Á 2G not concerned

Á

Á The entire CZ territory (exceptPrague and Brno)

Á

Á Samegeographicagreement for the 4G/LTE technology
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Á

Á Achievinghigherspeeds of data traffic, more extensive coverage, and greater
efficiencyand reliability

Á Coordinatedoptimizationof LTE mobile networks
Á Use of the 800 MHz spectrum

Á

Á Sharing of passive and active infrastructure for 20 years
Á CZ entire territory
Á ExceptPrague and Brno = 17% of the population  (20 to 30% of data traffic)

Á Population density, demand level, decommissioningof sites
Á Geo-split
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Á

Á

Á Sharing of passive and active infrastructure for 20 years
Á CZ entire territory
Á Geo-split
Á Provisions regardingindependentand unilateraldeploymentof sites
Á Stations in non-sharedsites
Á Independent sites ŘƻƴΩǘrequirethe cooperationof the other operator
Á Unilateralsites : sites of the visitoroperatordeployedand operatedby the master operator

Á Pricing and payments
Á Information flows betweenthe parties 
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Á

Á

Á

Á Rapid

Á Additionalcapacity(TM LTE deployment/ Resource blocks)
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Á

Á Geographic market: The CZ
Á Products
Á The provision of retail mobile telecommunicationsservices
Á The wholesaleservices for accessto public mobile networks

Á

Á Prohibition of agreementswhich may affect tradebetweenMemberStates

Á
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Á

Á

Á Market structure and characteristicsof agreements
Á Reducingthe incentivesto investin the network
Á Delays, lessexpansion, no innovation
Á Counterfactual: Independent active and passive infrastructure would have providedmore 

incentiveto compete

Á Information exchange
Á Collusion is possible

Á

Á Limitations of the deploymentof technologies and capacities
Á Poorerquality in the East
Á Pricesare too high comparedto other European countries
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Á

Á

Á

Á Pricesare too high comparedto other European countries
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Á

Á Prices
Á Quality
Á Consumer welfare

Á

Á Cooperationon investment
Á Impact on qualityand prices

Á Competition on pricesand quality
Á Impact on investment

Á

Á Is the cooperationof two operatorsdrivingthe market outcomefar from the 
competitiveequilibrium?

Á Is the NSA welfareenhancingcomparedto a counterfactualwithout NSA? 
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Á

Á Smallercost of infrastructure
Á No duplication

Á Passthrough
Á Lowerprices

Á Densernetwork
Á Betterquality

Á

Á Cooperationon investmentcouldfacilitatecollusion on pricesand/or quality
Á Lowerqualitybecauseof compromise implementation
Á Due to differencesin the geographicdistribution of usersamongoperators

Á

Á Lessdenselyversus high densilyareas
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Á

Á Schumpeter (1942)
Á Arrow (1962)

Á

Á Theory
Á Federico, Langusand Valletti (2017, 2018)
Á Motta and Tarantino (2017)
Á Denicoloand Polo (2018)
Á Bourreau and Jullien (2018)
Á Jullien and Lefouili (2018)

Á Empirics
Á Aguzzoni et al. (2015)
Á Genakos, Valletti and Verboven (2018)
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Á

Á

Á

Á Jeanjean and Hougbonon (2017)
Á Bourreau, Sun and Verboven (2018)
Á Elliott, Houngbonon, Ivaldi and Scott (2020)
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Á

Á The NSA is a change in the market
Á Identify the averagenet effect of the NSA in CZ by comparisonto countries with no 

NSA, on the samebasis
Á Treatment= CZ
Á Control group = European countries with no NSA

Á

Á Teligentariff data
Á Quaterlydata from 2010 to 2019
Á Tariffsof two biggestMNOsper country for 36 countries (25 European)

Á

Á Complexityof tariffs of telephoneproducts
Á Bundle of services (voice, messaging, data)
Á Non-linearprices
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Á

Á Agreementssignedwith short time intervals
Á Bothtechnologies have the sameobjective: to enlarge the scope of data services and 

to adapt tariffs to data-intensive usage 
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Á

Á ¦ǎŜǊΩǎexpenditurefor a representaiveusage profile of mobile telephony

Á

Á Combine detailed price data on each tariff with a certain usage basket reflecting a set 
amount of monthly consumption (i.e., volumes, durations, distribution of calls, SMS 
and data)

41

OECD (2010, 2012) Usage Basket Volumes 

for Monthly Consumption

Basket Name Calls SMS Data

----(Mb)----

OECD1 30      100    100    

OECD2 100    140    500    

OECD3 300    225    1,000 

OECD4 900    350    2,000 

OECD5 100    140    2,000 

Source: OECD (2010, 2012).
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Á

Á European countries similar to CZ withoutany active NSAs
Á Belgium, Estonia, Germany, Italy, Luxembourg, Netherlands, Norway, Portugal, 

Slovakia, Slovenia and Switzerland 
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ÅØÐɿ)/exp(0.56ɿ )]-1
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Á

Á

Á Before the changes, all countries follow similar trends

Á

Á Check for 2018 and 2019
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Á

Á Ooklaspeedtestdata
Á Data collectedwhen userstest their mobile internet connection
Á Information on download speed, uploadspeed, latency

Á Quaterlydata 2011 ς2019
Á Onlyfor CZ operators(O2, TMCZ, Vodafone)

Á

Á DID analysisnot implementable
Á Possible candidates for control group

Á Vodafone but impactedby the NSA
Á Prague and Brno but cannotallowto disentangleNSA and 4G effects

50



51



Á

Á

Á West = 127 seconds
Á East = 151 seconds
Á Difference = 26 seconds in a month / 312 seconds in a year

Á

Á Value on one second for an averageCZ citizenҐ лΦллмс ϵ

Á

Á

Á 0.05% of the total consumer surplus 
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