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Feasibility study to evaluate the potential entry of a new
F-MVNO into the Spanish Mobile Market

Abstract

The mobile market until a decade ago had been composed mainly of Mobile Network Operators
(MNOs). To promote greater competition in this market the European Commission (EC) has
promotedvarious actions in the regulatory and policy environmentin Europe. This hassignificantly
facilitated the appearance of new players in this market,such as Mobile Virtual Network Operators
(MVNOs), which in the case of the Spanish mobile market grewfrom 4 MNOs to 39non-
homogeneousoperatorsby early 2015. This paper presents an assessment of the economic feasibility of
the entry of a new Full-Mobile Virtual Network Operator (F-MVNO) in the Spanish mobile market.
Thisoperatordoes not own band rightsand therefore has tonegotiate with a host operator (HO)for use
of spectrum and has to providethe suitable and necessary devicesthat route and switch calls.Moreover,
it has to ensure the interoperability of its own services with other operators and has to manage the
services and traffic generated by its own subscribers. The examples of evaluationanalyzedin this work
consider sixdifferent scenariosoverfive years. The evaluation for each scenariocalculates the average
return per user (ARPU) or the income per subscriber and the fixed and variable costs needed to
provide theproposed services. The data usedin this evaluationare provided by the National
Commission for Markets and Competition,NCMC or “la Comisién Nacional del Mercado de la
Competencia, CNMC” in Spain [1], which is in charge of publishing quarterly the available data
about the Spanish mobile market.Theresults show for each scenario the minimum number of
subscribersthat a new F-MVNO needs to ensure its economic feasibility (break-even point) and the
time necessaryto reach it. The methodology used in this work may also serve as a guide to assess the
economic feasibility of new F-MVNOs entering in other European countries.

Key words: assessment, F-MVNO, income, cost, break-even point,European Union, Spanish mobile
market, regulatory and business conditions

1. Introduction

Traditionally, the access of operators to the mobile market has been dependent on havingband through
whichoperatorscan  providemobile communications services. However,the natureof the
spectrummakes ita limitedresource and unfortunately, demand always exceeds availability,
whichdirectly influences thedevelopment of the market competition. Thislimitsthenumberof
competitors accessing the mobile marketandoften leadsto strongvertical integrationwith nonew
entrants.However, technological improvements and policy and regulatorydevelopmentstaking placein
the last decadehave allowednew operatorsto enterin order toincrease the competition among operators.
Ultimately, the investment of these new entrants benefitsuserssince they cangain more access
possibilities at lower prices.

In fact, regulation has allowedthe entry intothe mobile marketof Mobile Virtual NetworkOperators
(MVNQOs), such as Full-MVNOs (F-MVNO)or Light-MVNOs (L-MVNO), which do not have their
own spectrum,butwhich compete withthose already presentin this market,such as
MobileNetworkOperators (MNOs). Althoughall theseoperatorscompete in the sameretail
market,theinvestmentnecessary and thecostsincurredby each kind of operator in offering services
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arequite different. Thus, theMNOhasits ownspectrumand must establishanetwork accessplan that
covers the wholecountry.However, theF-MVNOoperator hasits own backbone network elements,
butwithoutproprietaryaccess and theL-MVNO operatordoes not even haveits ownbackbone
networkelements.

Theexamples analyzed in this work define sixscenarios, which considera distinct number of
subscribers anddifferent evolution of the value of the Average Revenue per User (ARPU) over future
years. After calculating the average incomeand cost incurred per subscriber, a new F-MVNOusing the
method proposed in this work can evaluate the minimum number of subscribers that it needs in order
to make a profit(break-even point).TheSpanishmobile markethas evolved very quickly from aquasi-
static scenario, withonly four MNOs,to one with39heterogeneousoperators, which wascomposed
ofMNOs, F-MVNOsand L-MVNOsin early 2015' [2], creating a more competitive market.
Thispapermayalso beused as a methodological tool to evaluate the economic feasibility of a new F-
MVNO inother EU countriessimply by consideringthe appropriaterate and regulatory changesin each
country.

The paper isorganized asfollows:Section 2considers somerelated work,section3describestheF-
MVNObusiness model and section 4details the regulatory mobile market framework in European and
how it is applied to the Spanish mobile market, including termination pricesand other additional costs
anddefining the rules of access for F-MVNOs. Section5 describes the evolution of the mobile market
in Spain, using data compiled bythe CNMC [1]. Section 6 evaluates in six examples (six scenarios),
using our proposed methodology, the break-even—points andthe time to reach them. Finally, section 7
summarizes conclusions. Additionally, Appendix A1 describes the characterization of the subscribers
and appendix 2 and 3 evaluate the income and incurred costsof a new F-MVNO entrantrespectively.

2. Related work

Reference [3] analyzesthe competitive effectsof virtualmobile operators, in [4] some voluntary
relationshipsbetween mobile operatorshaveanalyzed and established, in [5]the regulatedaccess and
investmentin infrastructure inthe mobiletelecommunications industry is approximately evaluated, in
[6]the  impactof  the  regulationof @ mobile  terminationratesand the  relationships
betweenMNOsandMVNOs in relation toretail pricesare presented. In [7]the diversificationof the
strategiesof the services based on the network is studied and in [8] the competition inthe wholesale
markets between (MNOs) and (MVNOs) is analyzed.

There is a lot of work and research in the literature related to MVNOs and particularly F-
MVNOs,dealing with many interesting and different subjects. This work arises from three
considerations: (i) new regulationfrom the EU encourages accessofnew entrants MVNOs (F-MVNOs
or L-MVNOs)into the mobile market, (i)) MNOs and MVNOshave the possibility to reachagreements
and(iii) operatorscompetein retail marketsas mobileoperators.To the best of our knowledge,there are
no similar studies to this one in the literature.The analysis of the economic feasibility of new entrantF-
MVNOsintothe Spanishmobile market, a mature and deflationary market over the last 10 years, has
not until now been the object of evaluation.In this sense,this paperproposes a methodological analysis
that evaluatesthe associated averaged costper subscriber incurred by an F-MVNO, as well as,the
average income per subscriber, from compilation and elaboration of data from the CNMC [1]. After
these two parameters are obtained, with the aim of demonstrating the potential of this practical
methodin the Spanish mobile market, some reasonable scenarios are proposed to quantify how many
subscribers are necessaryfor a new entrant F- MVNO to obtain profits and when this will be
possible.We believe that this tool could be useful for new entrant F-MVNOsas they can simulate and
calculate in advancewhetherit is appropriate to make an investment or to avoid it in real or more
reasonable scenarios. Although the calculations involved in these evaluations could seem quite easy,
what is not so simple is to obtain theappropriate data to apply, since it needs to be based on realistic
assumptions. In this sense, our paper describes how to do so with publicly available data whilealso
considering regulatory and intrinsic aspects. This method is practical and flexible, which enables it to
be applied in many scenarios. In some of them, the results could present counterintuitive properties

! http://www.aopm.es/informacionGeneral.seam
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that may be explained through knowledge of the method. Finally, if other EU countries are analyzed,
using this method, a comparison of the conditions among these countriescould help to explain
whichof them present more or less difficulty to facilitate the entry of new F-MVNO operators.

3. TheF-MVNO business model

AnF-MVNO providesmobile services toits subscribers withouthaving proprietaryspectrum. Therefore,
it is necessary for itto reach access agreementwithMobile Network OperatorsMNOs. Thus, in this
waythe MNObecomes theHostOperator (HO) of the F-MVNO.Thus,this agreement providestheF-
MVNOwith appropriate and necessaryfunctionality tooriginate andreceive calls”.In this way,
technically thebackbone element deployment of the F-MVNO includes the necessary devicesof a
mobile network that are required for switchingandrouting calls and othersthat ensurethe
interoperability of itsown networkwithother network operators and also manage the traffic of the
services ofits own subscribers.TheF- MVNO shouldat leasthave theGMSC,HLR, SMSC, MMSC,
GGSN[9] network elementsas is shown inFigure 1.Likewise, theF-MVNO establishes
thenecessaryinterconnection pointswithother operatorsin order toallow the interoperabilityof its
serviceswithother operators.When these operators use the F-MVNO backbone to make their calls, the
F-MVNOwill receive some established income, which is regulated in each mobile market and is
termed the wholesale price. This kind of income is independent of what is obtained from its own
subscribers denominated retail price.

ternational PST

—p Outgoing calls

Incoming calls

........ ; Signaling and
Databases

—_— = [nsterconnection links

—_— Connections

Figure 1: Full MNVO - Backbone

Figure 1 shows how subscribers’ callsfrom F-MVNOs (blue line) enter through the spectrum of the
associated HO ofthe F-MVNO receiverthat routes them directly and that applies the appropriate
policy for routing and delivering the services that its subscribers require. Thus,theF-MVNO is
responsible not only for examining calls that go through other networks but alsoforreceiving calls

2 Page 7 of Document 1 of the Resolution of February 7, 2008 of theCMT[8].
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from other networks toitsown subscribers.AstheF -MVNO has its ownbackbone,it can also
receivewholesaleincome from other operators by terminating their calls.

4. F-MVNO mobile market regulatoryframework in Europe (Spain)

4.1About the main featuresofthe Europeanmobile market

The EuropeanCommission (EC) establishedin 2003the first recommendationformarkets[10],
whichdefined alist of18 Telecommunicationsmarketsthat “a priori”’wereregulated. Under thislist, the
Telecommunications Regulatorsin each country had toanalyze the competitivesituation of their
respectivel8 marketsand determine whether theywere ineffective competitionorotherwise, there were
operatorswith dominantstatus. Years later, ina second recommendation[11] the EC establisheda
secondlist of 7marketsof the Telecommunicationssector which were in need to be regulated.

Of the markets subject to regulation, two were identified whose regulation has had a direct impact
onthe mobile communications market; on the one hand, the market for access and call origination on
public mobile telephone networks, also known as “Market 15” [10] and, the market for voice call
termination on individual mobile networks, also known as “Market 16” [12]. Due to the effects that
this regulation has had on mobile operators, both markets are briefly described below for the mobile
market in Spain.

4.2About accessto the mobile marketinSpain

Since the liberalizationof the mobile market,CMT® (Comisiéndel Mercado de las
Telecomunicaciones)or the National Reglamentation Authority,was commissioned tocarry
outthosrecommendations. In 2006, the CMT includedin the mobile market allwholesale services
accessingpublic mobile communications networks and their associated facilities that allow other
operators to provide their subscribers with the full range of mobile communication services as a
Mobile Network Operator(MNO) does. Both voice and data wholesale services are tradedin an
integrated waywithout the possibility ofusers choosing them separately.

At that time, three operators were in the market that were vertically integrated in such a way that their
access networks only provided their own services without allowing other operators to offer mobile
services in this market. TheCMTconcluded that there weresufficiently high retail market
sharesforthese threeincumbentsto prevent entryto third parties, such asa newF-MVNOor L-
MVNO.The emergingfourth MNO(Yoigo)was deployingits ownUMTSnetwork.

This scenario identified TME(Telefonica Mobile Spain), Vodafone andOrangeasoperators with
SignificantMarket Power(SMP) andthe CMT obliged them tomeetand negotiatewith other new entrant
operators, to respond to reasonable requests toaccess specific resourcesof their networksat reasonable
priceand to providespecific wholesale services for resaleto third parties.

4.3 About the call termination price(wholesale price) on mobilenetworks

3La Comision del Mercado de las Telecomunicaciones (CMT) was theTelecommunicationsregulatorfrom 1997 toOctober 2013,
from this date itsmarket regulationfunctionswere carried out by the National Commission onCompetitionandMarkets(CNMC) [1]

4
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In 2006, the CMT approvedthe analysis of “Market16” [12] that consisted of the wholesale calls’
termination service provided by the MNO to other operators, whether fixedormobile,enabling them
tocomplete callstosubscribers connectedtothat mobile network.

In Europe the model of payment for calls is known as Calling Party Pays CPP, in which, the
subscriber that receives the call does not pay for it, which effectively means that in the case that your
network operator decides to raise the termination’s price, there wasno direct impact on its subscribers,
butof course,subscribers of other operators would be affected by this increase. The key point is that
operators of these subscribers cannot complete calls to the called subscriber if its operator does
nothave the call termination service. Under different analyses that have been carried out in this
market, the CMTissued different market reports,suggesting and warning that there was a dominant
position of theMNOs and MVNGOs in their respective markets for call termination in theirrespective
mobile networks and this fact was alsoaggravated bythe billing system used, CPP, what created
absolute entry barriers for new entrants. The regulation of the call termination market is in this way
essentialfor establishing adequate wholesale charges for call traffic among mobile operators.

The impacton an operator of the wholesalecharges,due to call termination,depends onits subscribers’
base, that is,if this subscribers’ base is small,the majority of the calls madewill targetother networks,
while if thesubscribers ‘base is high, it is more likelyto be attendingcalls amongits own subscribersand,
thusthewholesale costswill beless.

4.4 Other issuesthat influencethe costs of the Spanish mobile market

With the aim of characterizingother regulatorycosts incurred by the F-MVNO, the cost of having
mobile numbering and the cost of fulfilling the obligation to provide number preservation of its
subscribersshould be considered.The obligationto retain the numbers of its subscribers forces the F-
MVNO to be a member oftheAssociation ofMobileOperatorsforPortability, AOPMand to contribute
totherunningcosts (fixed and variable) ofthis entity [2]. Therefore, operators have topay a tariff, which
is included in the Spanish regulation, and its value is 1 perthousand’of itsgross income.

5. Evolution of the Spanishmobilemarket

The CNMC[1] provides complete dataabout the mobile market in Spain. In this paper, wecompiled
data, from 2011 to 2014. In these datathere are several parameters or indexes of interest
suchasnumber of competitors (operators), income per line and consumptionpersubscriber and the
evolution of the market, which is publishedquarterly. The marketinSpaincomprised 50.6
millionlinesin  2014.Since 2011the number of lineshas reduced byl.8 milliondue to the
economiccrisis,the penetration indexinthepopulation is,109.1% (109 lines per 100inhabitants)
and68%of themobile, linesare mobilebroadbandlines according to the quarterly reportof the CNMC-
IV2014°[1].In Figure2the number of mobilelines andthe evolution of the market shareof different
types of operatorsis shown. It should be notedthatthe market sharehas changed considerably since
2011, after new MVNOs accessed this market,since regulationmade it possible.

4 Article 74.3 of the Law 17/2012 [7].
® Methodology: the data published inthe2014 (4"Quarter-)are data thatoperators haveforwarded to theCNMC [1]
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Figure 2: Evolutionof mobile lines(in millions) andmarketshare from 2011 to 2014
(Compiled from data provided by the CNMC and MNVOs,from web information [1])

As is shown in Figure 2, in 2011 the fourth MNO (Yoigo) was already in the market and had a market
share of 5.3%. In 2014, there are 39 mobile operators and the top three have 76.9% of the market
share whileYoigo has increased its share to 6.7% and theotherMVNO operatorsshare 16.4% of the
market. It is thought that they jointly will reach23.1% of the total marketshare in just three years. It
can be seen in Figure 3 that the mobile lines associated with mobile broadband, have been increased
151% in just three years. The MVNO operators have profited using their presence to offer broadband
services and maintaining their market share with respect to the total number of mobile lines. This
evolution shows the tendency to provide mobile broadband in mobile lines, with an inter-annual
growth of 17% and reaching 34.5 million voice and data lines (mainly from mobile phones).
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Figure 3: Evolution of voice lines related to mobile broadband (in millions) and market sharefrom 2011and
2014
(Compiledfromdata provided by the CNMC and MNVOs,from web information [1])

From the above data it can be concluded that, with respect to the market for mobile voice lines,the
penetration rate is very high, so a new entrant, for example an F-MVNO, would have to attractusers
from other operators. However, this may be favored by the market tendency toincrease the number
ofmobile broadband lines, which might finally provide an opportunity for new operators to gain a
foothold in this market.

5.1Evaluation of the average income and consumption per subscriber

Figure 4 shows the evolution of the average income per subscriber for postpaid and prepaid lines
between 2011 and 2014. As can be seen, the income per subscriber has declined in these years. Many
reasons could be argued to explain this fact. One of the main reasons could be due to the severe
economic crisis suffered in Spain during these years, but others could alsobe argued,such as the hard
price competition among all operators that started in 2009. In particular, the income fromthe retail
prices of mobile communication services since thenhas been reduced every year (17% over the
previous year). Only broadband mobile services increased8% inter-annually[1], due to the entrance of
new subscribers for these services. From [1] prices in 2014 for the mobile communication services
were 50% lower than in 2011.



UNDER PEER REVI EW

251
252
253
254
255

256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283

Evolution of the income per subscriber (€/subscriber/quarter)

80

70

60 ~

50 \

40 \

30 \

20

10

1/2011 11/2011 11/2011 1V/2011 1/2012 11/2012 111/2012 IV/2012 1/2013 11/2013 11I/2013 IV/2013 1/2014 11/2014 111/2014 IV/2014

Prepaid Postpaid

Figure 4: Evolution of the average income from mobile prepaid and postpaid contracts from the first quarter of 2011
to the fourth quarter of 2014. The data are expressed in Euros per line

(Compiledfromdata provided bythe CNMCand MNVOs, from web information [1])

A new entrant to themobile marketnot only has to evaluate the existing regulatory framework,but
alsothecompetitive market situation thathas considerably changed during the period from2011t02014.
Thelower price of services implies a reductionin the Average RevenuePerUser, ARPU,that the
operators receive andof courseareduction inthe profits obtained when the incurred costs are
discounted.

In relation tothe subscribers” consumptionthatthe operatorsmustreportquarterlyto theCNMCfor
publication, it can be observed that althoughthe average income hasbeen reduced as is shown in Fig.4,
theaverage consumption of the subscriber expressed inminutes remainsapproximately equal (between
150 and 160minutes per monthforpostpaidcontractsand between 50 and60 minutesper month
forprepaid ones) and thevolume ofShort Text Messages(SMS) hasfallen 12% from2011 to 2014,
representing an average consumption ofsevenSMS perline/per month. Finally, the totaldata
transferredby mobilebroadbandhas been tripled inthree yearsfrom18002.93 TBto63791.70TB [1]
perquarter, which representsan average use per mobile broadbandsubscriberof615MBeach month.
Other reports are also required, which are intended toverify and to contrast the accuracyof the

information providedby operators and they refer to the consumption on mobile services of Spanish
households, one of the best known is; "Report onconsumptionand expenditureof Spanish
householdsintheelectronic communications services”, which is based on different queries to Spanish
households, [13]. These reportsreflect that theaverage expenditure per individual postpaid contract for
mobile telephony stood at 15.5 €, with a fall of 13% in the last year.This report also states
thatsubscribers who were billed by means of “mobile broadband flat rate”,paid on average 6.5 €, with
a significant reduction in the last yearof 27%. Thosesubscribersbilledby meansof: “bundlepackage of
broadband services andmobile voice”, paid on average€ 15.7, with a fall of 14% in the
lastyear.Theselast two billing options represent different concepts ofbillingregardless of whether these
prices could be applied tobundlingfixed-linetelephony,fixed broadbandortelevision services, what
would allow operators to reduce their profitsonmobile services, with the aim of

8
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retainingtheirsubscriberswith a permanent contract. In other words, a subscriber without this bundle
would not be able to contract only the mobile service at this price. From the data provided by the
CNMC [1], Table 1 establishes an estimation of the income for each type of line per month and the
percentage variation of this price per line with respect to the last year (tendency of the unitary prices).
With these values, the estimation of the average income of a new operator is calculated (retail

services).

Percentage

Income per type of line IV T-2014 (€) t;:fa';ﬁ:’r’?v
T 2013

Income per prepaid mobile 485€ -9.5%
Income per postpaid mobile 10.13 € -21.3%
Income per prepaid minute 0.0735 € -19.0%
Income per postpaid minute 0.0706 € -16.4%
Income perminute (national) 0.0531 € -29.0%
Income per minute (International) 0.1329€ -33.0%
Income per minute (Network intelligence) 0.2641 € -20.9%
Income per minute (roaming) 0.3272 € -21.5%
Income per national SMS 0.0768 € -11.1%
Income per international SMS 0,3491 € -7,7%
Income per SMS (roaming) 0.8074 € -4.7%
Income per mobile line of prepaid data 1.2790 € -8.8% (*)
Income per mobile line of postpaid 0.2481 € -45.0% (*)
IncomebyMB 0.1879 € -9.9% (*)
*Data from IV-T - 2013 to IV- T 2014

Table 1: Average income of each type of line per month and percentage variation of itsunitary price with

respect to the last year

(Compiledfromdata provided by the CNMCand MNVOs, from web information [1])

Proceeding in the same waywith the calculations of the retailconsumption of the subscribers,with the
previous sources [13]Jand assumptions, the consumption per subscriber and per month and the
tendency ofthe subscribers’consumptioncan be extracted and compiled as is shown in Table 2.

Percentage
Consumption per subscriber and per month IVT-2014 :1111: ?f:t f;:;?
IV- T 2013
Prepaidvoice minutes 66.8 13.1%
Postpaidvoice minutes 167.9 10.3%
SMS 12.9 -34.3%
MB | 6153 47.2% (*)

* Data from IV-T — 2013 to IV- T 2014
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I Semester- I Semester-
Expenditure per subscriber and per month 2013 2014
© ©
Total expenditure
17.8 15.5
Flat ratemobile broadband(postpaid) 10.4 6.5
Flat ratemobile broadband(prepaid) 20.4 15.7

Table 2: Consumption and expenditure per subscriber and per month
(Compiledfromdata provided by theCNMC and MNVOs, from web information [1])

Table 1 and 2 show a clear tendency inthe reduction ofpricesof mobile communications services, as
well as a decreasein sendingSMSsandgreat increase in using mobilebroadbandservices.

It should also be noted that although these are the average values obtained from the data published in
various reports of the NCMC [13], this does not mean that the market currently offers exactly what
matches those values. Cross-subsidies by means of using bundled packages of fixed and mobile
services and flat rates or subscribers’ usage mean that the values obtained should onlybe treated as a
guide to indicate what is happening in this sector in Spain. It should be clear, of course, that these
values do not match any particular rate because they are average values of consumption per subscriber
and the traffic per line.

However, these data allow us to obtain reference values in order to identify the behaviour of the
average consumption of the subscribers and the ARPU value that a new entrant in this market should
expect to achieve, which would necessarily affect its investment plans and so too its decision to enter
this market.

6. Examples of Analysis. Application scenarios for a new entrant F-MVNO

This section analyzes and quantifies, using the values contained in Tables 3 to 8,what should be the
real expectation for a new F-MVNOentrantin the mobile communications market in Spain,considering
different scenarios, in which not only thenumberof subscribersthat the operatorexpects to reach for the
subsequentfive years is considered, but also two different ARPU values, one with hard reduction and
the other with initial soft reduction, in the first years, and then a slight increase.This analysis will be
carried out using the average consumptionof subscribers, the estimated averageincome per
subscriberandthe costs incurred byanew F-MVNO, which are included in A-1, A-2 and A-3
respectively.

Six scenarios have been considered in theseexamples of analysis. The first one is considered
pessimistic, since the evolution of the estimated subscribers for the new F- MVNO will varyfrom
15,000to 105,000,and it considerstwotypes of ARPU values, that is,hard reductionand initial soft
reduction. The secondis calledmoderate, the estimated subscribersare from 60,000t0300,000, and it
considers both types of ARPU values. Finally, a third scenario,optimistic, that starts with 100,000
reaching960,000subscribers inthe fifth year and it considersbothtypes of ARPU values.

In a mature market, like the Spanish market is, there will be few new subscribers since mobile
penetration is already high (more than 109%) as was pointed out in Section 5. In order to consider and
estimatethe increase of subscribers in these scenarios for a new F-MVNO,it will beassumed that most
of thenew subscribers will come from churning, that is, they will change from their own operator to
another one for different reasons. One of these may be the price of the services offered. From one year
to the next,the churn ratewillbe assumed in this work to be given byexpression (1), which represents
the number of unsubscribed lines compared to all subscribers in a given time period [18].

Ch _ number of unsubscribed lines; (1
urn ratet — number of subscribers; + number of subscribersg_q\ )
2

10
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6.1 Scenario 1-a. A new F-MVNO estimates a population of 15,000 to105,000
subscriberswith hard reduction in the ARPUover the next five years

Based onprevious assumptions,this scenario assumes that thenumber of subscribers for the new F-
MVNO will be between 15,000 and 105,000. The values included in table 3 are calculated consider
the data in section 5 and those of the appendices Al, A2 and A3. Thus, table 3showsthe totalincome,
whichis obtainedfromthe retail income (from its own subscribers) andfrom the wholesale income
(which comesfromsubscribers ofother operators), as well asthe coststhat the new entrant F-MVNO
have to face,whichdepend on itsown number of subscribers. In this scenario,the estimation for
theARPU valueconsiders a hard reduction over thenext five years.

1st year 2nd year 3rd year 4th year 5th year
Subscribers 15,0000 30,000 52,500 75,000 105,000
Income from subscribers 562,382.45 € 1,899,504.35 € 2,765,750.56 € 4,138,323.22 € 4,803,820.79 €
et i e (i 7 53,620.43 € 246,820.87 € 455,859.71 € 702,935.96 € 1,059,030.18 €
operators
Variable Costs (to pay other 85,578.49 € 391,004.42 € 725,381.38 € 1,212,263.01€  1,811,683.52¢€
MVNOs)
e LSt e 113,681.08 € 252,016.94 € 481,164.,2 € 753,140.41 € 1,154,764.38 €
variable traffic volume)
SIM cardprint (variable) 1,500.00 € 3,000.00 € 4,725.00 € 6,000.00 € 8,400.00 €
Portability (variablefee) 10,200.00 € 10,245.00 € 15,457.50 € 15,637.50 € 21,187.50 €

Table 3:Total income and costs according to the number of subscribers in scenario 1-a

As is shown in Figure 5, the fixed cost incurred by the new F- MVNO for the next five years are too
high and it will not make a profit with this low number of subscribers. The break-even point indicates
the subscribers needed to reach equilibrium between fixed costs and estimated total income. It should
also be noted that the increment in the value of the break-even point in the fifth year is not only dueto
fixed costsbut alsoto variable ones, since the new F-MVNOhas to pay the call termination fees of its
own subscribers tootheroperators.
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1st year: 2nd year: 3rd year: 4th year: 5th year:
15000 30000 52500 75000 105000
INCOME €616,002.88 |€2,146,325.22 | €3,221,610.26 | €4,841,259.18 | €5,862,850.97
TOTAL COSTS €4,656,602.39 | €5,376,778.79 | €6,269,017.19 | €7,313,167.94 | €8,669,059.93
FIXED COSTS €4,445,642.83 | €4,720,422.43 | €5,042,288.40 | €5,326,127.02 | €5,673,024.54
VARIABLE COSTS | €210,959.57 | €656,356.36 |€1,226,728.79 | €1,987,040.92 | €2,996,035.40
RESULTS €(4,040,599.51|€(3,230,453.58 | €(3,047,406.93 |€(2,471,908.77 | €(2,806,208.97
----- Break even point 164,636 95,044 132,700 139,954 207,780

Figure 5: Total incomes, total costs and break-even point for scenariol-a

6.2 Scenario 1-b. Anew F-MVNO estimates a population of 15,000 t0105,000 subscribers
andinitial soft reductionin the ARPUover the next five years

Based on previous assumptions, this scenario assumes that the number of subscribers for the new F-
MVNO will be between 15,000 and 105,000. The values included in table 3 are calculated
considering the data in section 5 and those of the appendices Al, A2 and A3. Thus, table 4 includes
the total income, which is obtained fromthe retail income (from its own subscribers) and from the
wholesale income (which comes from subscribers of other operators), as well as the costs that the new
entrant F-MVNO has to face, which depend on its own number of subscribers. In this scenario, the
estimation for the ARPU value considers an initial soft reduction ofthe ARPU value over the next five
years.

1st year 2nd year 3rd year 4th year 5th year
Subscribers 15.0000 30.000 52.500 75.000 105.000
Income from subscribers 562.382,45 € 2.324.173,89 € 4205.251,81€  8.138.790,91€  12.485.859,75 €
et i e (i 7 53.620,43 € 246.820,87 € 455.859,71 € 702.935,96 € 1.059.030,18 €
operators
Variable Costs (to pay other 85.578,49 € 391.094,42 € 725.381,38€  1212263,01€  1.811.683,52€
MVNOs)
Access agreement e 113.681,08 € 252.016,94 € 481.164,92 € 753.140,41 € 1.154.764,38 €
variable traffic volume)
SIM cardprint (variable) 1.500,00 € 3.000,00 € 4.725,00 € 6.000,00 € 8.400,00 €
Portability (variablefee) 10.200,00 € 10.245,00 € 15.457,50 € 15.637,50 € 21.187,50 €

Table 4: Total income and costs according to the number of subscribers in scenario 1b

As is shown in Fig.6, although costs are similar to the cost of scenario 1-a,the total income increases
more because the ARPU values do not suffer such a hard reduction and sothe new F-MNVOwith
around 52,500 subscribers could make profits. In fact, the break-even point decreases as fast asthe
total income increases.
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INCOME €616,002.88 | €2,570,994.76 | €4,661,111.51 | €8,841,726.87 |€13,544,889.93
TOTAL COSTS €4,656,602.39 | €5,377,203.46 | €6,270,456.69 | €7,317,168.41 | €8,676,741.97
FIXED COSTS €4,445,642.83 | €4,720,847.10 | €5,043,727.90 | €5,330,127.49 | €5,680,706.58
VARIABLE COSTS | €210,959.57 | €656,356.36 |€1,226,728.79 | €1,987,040.92 | €2,996,035.40
RESULTS €(4,040,599.51 | €(2,806,208.70 | €(1,609,345.18 | €1,524,558.46 | €4,868,147.95
----- Break even point 164,636 73,970 77,101 58,319 56,544
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Figure 6: Total income, total costs and break-even point for scenario 1-b

6.3 Scenario2-a.A new F-MVNO estimates a population of 60,000 to300,000 subscribers
with hard reduction in the ARPU over the next five years

Based onprevious assumptions,this scenario assumes that the number of subscribersfor the new F-
MVNO will be between 60,000 and 300,000. The values included in table 5 are calculated
considering the data in section 5 and those of appendices Al, A2 and A3. Thus, table Sincludes the
totalincome, whichis obtained fromthe retail income (from its own subscribers) and from the
wholesale income (which comesfrom subscribers of other operators), as well asthe costs that the new
entrant F-MVNO has to face, which depend on its own number of subscribers. In this scenario, the
estimation for the ARPU value considers a hard reduction over thenext five years.

1st

2nd

3rd

4th

5th

Subscribers
Income from
subscribers
Incomefromotherop
erators

Variable Costs (to
pay other MVNOs)
Access agreement
(due to variable
traffic volume)
SIM card print
(variable)
Portability
(variablefee)

60.000

2.249.529,80 €

214.481,73 €

342.005,78 €

454.724,31 €

6.000,00 €

40.800,00 €

120.000

7.598.017,39 €

987.283,47 €

1.561.560,12 €

1.008.067,75 €

12.000,00 €

40.980,00 €

180.000

9.482.573,34 €

1.562.947,56 €

2.480.673,29 €

1.649.708,29 €

16.200,00 €

41.340,00 €

240.000

13.242.634,29 €

2.249.395,07 €

3.866.420,91 €

2.410.049,30 €

19.200,00 €

41.880,00 €

300.000

13.725.202,25 €

3.025.800,50 €

5.156.008,80 €

3.299.326,80 €

24.000,00 €

43.050,00 €

Table 5: Total incomes and total costs according to the number of subscribers in scenario 2-a

As is shown in Fig. 7, in this scenario, 84% of the total cost is the fixed cost incurred by the new F-
MVNOin the first year, while in the fifth the fixedcosthas reduced to 40% of the total cost. Thisis due
to the incrementin the number of subscribers,and of course,the wholesale services’payment from other
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operators for thetrafficcarried. In reference to the profit margin, the new F-MVNO obtains income
exceedingthe total costwhen it reaches more than 105,625 subscribers. However, with this number
ofsubscribersit will not make a profit, since it has to pay more due tothe associated cost of having
more subscribers. In this sense, in the fifth year the newF-MVNO would need at least 207,031
subscribers in order to avoid losses. Thus, in this scenario the break-even point increases at the same
rate as subscribers do,sincetheF-MVNOhas to paythe call termination fees of its own subscribers to
other operators and, even worse, with an estimated hard reduction of the ARPU value over thenext
five years.

20.0 250,000

150 /

200,000

10.0 150,000
5.0 100,000
K/\ .

-5.0 -
oo | | ape | e | s
INCOME €2,464,011.53 | €8,585,300.86 | €11,045,520.90 | €15,492,029.36 | €16,751,002.76
TOTAL COSTS €5,290,603.63 | €7,347,558.35 | €9,235,171.50 | €11,670,127.39 | €14,200,987.20
FIXED COSTS €4,447,073.55 | €4,724,950.48 | €5,047,249.93 | €5,332,577.18 | €5,678,601.59
VARIABLE COSTS | €843,530.09 €2,622,607.87 | €4,187,921.57 | €6,337,550.21 | €8,522,385.60
RESULTS €(2,826,592.10) | €1,237,742.51 | €1,810,349.40 | €3,821,901.98 | €2,550,015.56
----- Break even point 164,657 95,090 132,481 139,802 207,031

Figure 7: Total income, total costs and break-even point for scenario2-a

6.4 Scenario 2-b. Anew F-MVNO estimates a population of 60,000 t0300,000 subscribers
and initial soft reduction in the ARPU over the next five years

Based on previous assumptions, this scenario assumes that the number of subscribers for the new F-
MVNO will be between 60,000 and 300,000. The values included in table 6 are calculated
considering the data in section 5 and those of the appendices Al, A2 and A3. Thus, table 6 includes
the total income, which is obtained fromthe retail income (from its own subscribers) and from the
wholesale income (which comes from subscribers of other operators), as well as the costs that the new
entrant F-MVNO has to face, which depend on its own number of subscribers. In this scenario, the
estimation for the ARPU value considers an initial soft reduction for the ARPU value over the next
five years.
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1st

2nd

3rd

4th

5th

Subscribers
Income from
subscribers
Incomefromotherop
erators

Variable Costs (to
pay other MVNOs)
Access agreement
(due to variable
traffic volume)
SIM card print
(variable)
Portability
(variablefee)

60.000

2.249.529,80 €

214.481,73 €

342.005,78 €

454.724,31 €

6.000,00 €

40.800,00 €

120.

9.296.695,57 €

987.283,47 €

1.561.560,12 €

1.008.067,75 €

12.000,00 €

40.980,00 €

000

14.418.006,19 €

1.562.947,56 €

2.480.673,29 €

180.000

240.000

26.044.130,91 €

2.249.395,07 €

3.866.420,91 €

1.649.708,29 € 2.410.049,30 €
16.200,00 € 19.200,00 €
41.340,00 € 41.880,00 €

300.000

35.673.885,00 €

3.025.800,50 €

5.156.008,80 €

3.299.326,80 €

24.000,00 €

43.050,00 €

Table 6: Total income and total costs according to the number of subscribers in scenario 2-b

As in the previous scenario and as Fig 8 shows, the fixed cost represents 84% of the total cost
incurred by the new F-MVNO in the first year, while in the fifth, this costs only represents 40% of the
total cost. However,instead of increasing the break-even point decreases, asthe new F-MVNO does
not have to face a hard reduction of the ARPU value overthe next five years. In fact, after the third
year,the income of the new F-MVNO increases proportionally with the number of subscribers
becausethe variable costnow is not sosignificant.This enables thenew entrant F-MNVO to stabilize its
number of subscribers in order to make a profit in a range from 56,000 to 75,000 subscribers.

45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0
0.0
-5.0
1st year: 2nd year: 3rd year: 4th year: 5th year:
60000 120000 180000 240000 300000
INCOME €2,464,011.53 |€10,283,979.05 | €15,980,953.75 | €28,293,525.98 | €38,699,685.51
TOTAL COSTS €5,290,603.63 | €7,349,257.03 | €9,240,106.94 |€11,682,928.88 | €14,222,935.88
FIXED COSTS €4,447,073.55 | €4,726,649.16 | €5,052,185.36 | €5,345,378.67 | €5,700,550.28
VARIABLE COSTS | €843,530.09 | €2,622,607.87 | €4,187,921.57 | €6,337,550.21 | €8,522,385.60
RESULTS €(2,826,592.10) | €2,934,722.02 | €6,740,846.82 |€16,610,597.10 | €24,476,749.62
----- Break even point 164,657 74,033 77,113 58,430 56,671

180,000
160,000
140,000
120,000
100,000
80,000
60,000
40,000

20,000

Figure 8: Total income, total costs and break-even point for scenario 2-b
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6.5 Scenario 3-a. A new F-MVNO estimates a population of 100,000 t0960,000
subscribers with hard reduction in the ARPU over the next five years

Based onprevious assumptions,this scenario assumes that the number of subscribersfor the new F-
MVNO will be between 100,000 and 960,000. The values shown in table 7 are calculated considering
the data in section 5 and those of the appendices Al, A2 and A3. Thus, table 7includes the
totalincome, whichis obtained fromthe retail income (from its own subscribers) and from the
wholesale income (which comesfrom subscribers of other operators), as well asthe costs that the new
entrant F-MVNO has to face, which depend on its own number of subscribers. In this scenario, the
estimation for the ARPU value considers a hard reduction over thenext five years.

1st year 2nd year 3rd year 4th year
Subscribers 100.000 300.000 500.000 750.000
Incomefromsubscribers 3.749.216,33 € 15.837.117,50€  28.974.529,65 € 38.486.405,92 € 45.018.663,39 €
Incomefromotheroperato 357.469,55 € 2.057.868,99 € 4.775.673,10 € 6.537.304,42 € 9.682.561,61 €
Variable Costs (to pay 569.553,07 € 3.269.144,77 € 7.665.209,88 € 11.422.183,49 € 17.358.272,56 €
other MVNOs)
AR O ) 757.873,85 € 2.526.165,83 € 4.606.040,46 € 7.594.077,21 € 10.685.364,39 €
variable traffic volume)
SIM card print (variable) 10.000,00 € 30.000,00 € 45.000,00 € 60.000,00 € 76.800,00 €
Portability (variablefee) 68.000,00 € 136.450,00 € 137.500,00 € 173.375,00 € 150.000,00 €

Table 7: Total income and total costs according to the number of subscribers in scenario 3-a

Fig. 9shows thatthe total cost only exceedsthe total incomeinthe first year, indeed the lowestbreak-
even pointidentifiedisaround134,331 subscribers andthe worst, not considering the first year, isabout
238,983subscribers.Thebreak-even pointin the fifth yearis much greater than in previous years,since
the variable costfor the new F-MNVO increasesat the same rate as itsown number of subscribers. If
the number ofsubscribersincreases,the variable costsarehigher than inscenario2-a. Likewise, it is
important to note thatthe variable cost, that is, what the new F-MVNO has to pay to other operators,
represents approximately40% and 62% of the totalcostin the first and the fifth yearrespectively.In this
scenario, the new F-MVNO would not be interested in increasing the number of subscribers,since the
variable cost becomes very high and in this situation,it does not increase its own profit margin.
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100000 300000 500000 750000 960000
INCOME €4,106,685.88 | €17,894,986.49 | €33,750,202.75 | €45,023,710.34 | €54,701,225.01
TOTAL COSTS €6,361,772.61 | €11,342,442.59 | €18,175,307.69 | €25,410,700.88 | €34,850,129.74
FIXED COSTS €4,956,345.69 | €5,380,682.00 | €5,721,557.35 | €6,161,065.19 | €6,579,692.79
VARIABLE COSTS | €1,405,426.92 | €5,961,760.60 |€12,453,750.34 [ €19,249,635.70 | €28,270,436.95
RESULTS €(2,255,086.73) | €6,552,543.89 |€15,574,895.06 | €19,613,009.45 | €19,851,095.27
----- Break event point 183,483 135,270 134,331 179,281 238,983

Figure 9: Total income, total costs and break-even point for scenario 3-a

6.6 Scenario 3-b. Anew F-MVNO estimates a population of 100,000 t0960,000
subscribers and initial soft reduction in the ARPU over the next five years

Based onprevious assumptions,this scenario assumes that the number of subscribers for the new F-
MVNO will be between 100,000 and 960,000. The values shown in table 8 are calculated considering
the data in section 5 and those of the appendices Al, A2 and A3. Thus, table 8includes the
totalincome, whichis obtained fromthe retail income (from its own subscribers) and the wholesale
income (which comesfrom subscribers of other operators), as well asthe costs that the new entrant F-
MVNO has to face, which depend on its own number of subscribers. In this scenario, the estimation
for the ARPU value considers an initial soft reduction ofthe ARPU value over the next five years.

1st year

2nd year

3rd year

4th year

5th year

Subscribers
Incomefromsubscribers
Incomefromother
operators

Variable Costs (to pay
other MVNOs)

Access agreement (due to
variable traffic volume)
SIM card print (variable)
Portability (variablefee)

100.000

3.749.216,33 €

357.469,55 €

569.553,07 €

757.873,85 €

10.000,00 €
68.000,00 €

300.000

19.377.799,84 €

2.057.868,99 €

3.269.144,77 €

2.526.165,83 €

30.000,00 €

136.450,00 €

500.000
44.055.018,93 €

4.775.673,10 €

7.665.209,88 €

750.000
75.690.755,47 €

6.537.304,42 €

11.422.183,49€

4.606.040,46 € 7.594.077,21 €
45.000,00 € 60.000,00 €
137.500,00 € 173.375,00 €

960.000
117.010.342,80 €

9.682.561,61 €

17.358.272,56 €

10.685.364,39 €

76.800,00 €
150.000,00 €

Table 8: Total income and total costs according to the number of subscribers in scenario 3-b
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Fig. 10 shows that only in the first year the total cost exceeds thetotal income, indeed the lowestbreak-
even pointidentifiedis around64,880subscribers andthe worst without considering the first one, isabout
104,386subscribers.

Thebreak-even pointin the first yearis greater thanfor the nextyearssince the newF-MVNO when
entering the marketdoes not have subscribers, whichmeans thatthe future subscribers willgenerate
onlypartial incomes, that is, only over a fraction of the year.Thisfact impliesthat the income per
subscriberis lowerand the new F-MVNO will requiremany more subscribers tocoverboth fixed and
variable costs.

With respect to the cost,if the number ofsubscribersincreases,the variable costswill behigher than in
scenario2-b. Likewise, it is important to note thatthe variable cost, which the F-MVNO has to pay to
other operators, representsapproximately40% and 62% of thetotalcostin the first and the fifth
yearrespectively.

Itshouldalso be noted that the total costdoes not growat the same rate as thenumber of new subscribers
of the new F-MVNO.This isbecause theF- MNVQOobtains incomefor call terminating fees from other
operatorsas is shown in table 8. On the other hand, the new F-MVNOcan stabilizethe numberof
subscribersfor whichits own business is profitablebecause thefixed andvariable costs of its
subscribersdo not growat the samerate astheirnumber.Moreover, asis shown in Fig. 10, the necessary
critical mass of subscribers for the new F-MVNOis between64,000and78,000subscribers to makethe
investmentin thefuture mobile networkprofitable.

140.0 200,000
120.0 \‘ / 180,000
AN / 160,000
100.0 “\
140,000
80.0 \
N 120,000
\\
60.0 ~so 100,000
Se
200 - ~ 80,000
. Xy
= | 0w
20.0
% 40,000
00 20,000
-20.0 0
1st year: 2nd year: 3rd year: 4th year: 5th year:
100000 300000 500000 750000 960000
INCOME €4,106,685.88 (€21,435,668.83 | €48,830,692.03 | €82,228,059.88 [€126,692,904.42
TOTAL COSTS €6,361,772.61 |€11,345,983.28 | €18,190,388.18 | €25,447,905.23 | €34,922,121.42
FIXED COSTS €4,956,345.69 | €5,384,222.68 | €5,736,637.84 | €6,198,269.53 | €6,651,684.47
VARIABLE COSTS | €1,405,426.92 | €5,961,760.60 |€12,453,750.34 [€19,249,635.70 | €28,270,436.95
RESULTS €(2,255,086.73) | €10,089,685.55 | €30,640,303.85 | €56,780,154.65 | €91,770,783.00
----- Break event point 183,483 104,386 78,850 73,814 64,880

Figure 10: Total income, total costs and break-even point for scenario 3-b

Conclusions

This paper analyzestheeconomic feasibility ofa new F-MVNO entering the mobile market in
Spain,takinginto account the rulesandregulationsin forceinSpain and considering six scenarios that
evolve over five years, in which different numbers of users and distinct Average Revenue Per User
(ARPU) have been assumed. The data used in the paper have been extracted and compiled from the
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web information offered by the National Commission of Markets and Competition (NCMC) or
CNMC [1].

This paper presents anevaluation of the associated total income and costs that a new F-MVNO has to
consider if it desires to enter in the Spanish mobile market. The regulatory market in Spain requires
knowledge ofsome technical, regulatory and economic aspectsto be able to evaluate other parameters
such as consumption,income per subscriber andthe fixed and variable costs, according to the number
of estimated subscribers. These parameters are the basis to finally evaluate the suitability of entering
(to invest in the market) or not. The authors consider that this work could be utilized as a guide for a
new F-MVNO entrant in the mobile market to estimate in advance the suitability of entering or
notother specific markets in the EU and what could be the necessary goals to reach (ARPU value,
number of subscribers, costinvolved, etc.) in order to consolidate the investment. The data included in
this paper is related to the Spanish mobile market and of course,the data used in this work should be
revised before taking any type of real actions. Themethodology applied in this paper could be applied
to other mobile markets in the E.U, where regulations and other specific aspects of each market are
also well known. The following conclusions are extracted from the analysis of the six scenarios
presented for the Spanish mobile market in Section 6.

-The fixed costassociated with a newF-MVNOis very highcompared to othertypes of operatorsthat
requireless initialinvestment such as L-MVNO, since it hasto deal withthe acquisition, installation and
maintenance of the basic elementsthat compose the mobile networkbackbone.

-In the most pessimistic scenarios(scenarios la and 1b), thetotal costs that a newF-MVNOhas to face
aremainly due to the fixed cost ofthemobile network, since this represents a value 95%of the total
cost. However, inthe scenario(scenario 2b),the fixed costs do not exceed17% of the total cost.In
fact,the wholesale cost, which isgenerated fromits own subscribersterminating calls in other
networksis between 40% and 62% of the total cost,that is, more outgoing trafficfrom its own users
terminates in other operators, but on the contrary, it also implies that it receivesmoreincoming calls
from subscribers of other operators, which provides morevariable incometothe new F-MVNO.

- The scenarios where a hard reduction of the value of ARPU is assumed (scenariosla, 2a and 3a)
show that this reduction generates a clear instability for a new F-MVNO entrant. This means that it
needs to increase itsown number of subscribers to make profits, but once it has done so, the income
and the variable cost grow at the same rate as the number of subscribers do, so the new F-MVNO
does not improve its profit margins throughincreasing thenumber of its own subscribers.

-A new entrantF-MVNOrequires acritical mass ofsubscribersto cover the fixedcostincurred (in
scenarios 1b, 2b and 3b), that is, at least 56,000 subscribers. If this minimum is not achievable for a
new F-MVNO entrant,it will be necessary tolook for other alternatives. Of course, this last
conclusioncould varyif the new operatoroffersotherbusiness products (i.e., fixed broadband,internet
access, etc.), since in this case it alreadyhas acustomer baseforwhichit could provide aconvergent
offerthat could also includemobile services, enablingthe new operator to reachthe break-evenpoint
much earlier.

Appendices

A.1 Characterization of the subscribers of an F-MVNO

Fromthe dataindicatedin Section5,it is assumed in this paper thatsubscribers of anew F-MVNO would
be distributed infour profiles(prepaid voice, prepaidvoice anddata,
postpaidvoiceandpostpaidvoiceanddata). Each one of theseprofilesrepresents a part of the total
number of subscribersof the F-MVNO. This share is aligned tothe tendency in the Spanish mobile
marketin recent years, so the postpaid servicetends to have moreclients,while the numberofprepaid
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subscriberstends to fall, in turn, the average tendency among the subscribers is reflected by two facts:
the acquisition of avoice line and the contracting of the data service by means of bundle packages.

It has been estimated and assumed in this work that the distributionof subscribersof a new F-MVNO
corresponds to:21%withprepaidvoice service, 9,6% with prepaid voice anddata services, 20% with
postpaid voice and 49%with postpaid voice and dataservices. The subscribersevolution distribution
considered in this paper for the followingfive years is shown in Table A 1-1

Years st 2nd 3rd 4th 5th
Prepaidvoicesubscribers 0,2139 0,151155 0,139672151 0,096693004 0,059071212
Prepaidvoice + data subscribers  0,0961 0,104749 0,104853749 0,105902286 0,106961309
Postpaidvoicesubscribers 0,2001 0,210105 0,168084 0,1512756  0,13614804
Postpaidvoice + data subscribers 00,4899 0,533991 0,5873901  0,64612911 0,697819439

Table A 1-1:Distribution and evolution considered of subscribersfor each service for the following five
years

Meanwhile, this paperalso assumes thatthe average consumption by subscriber is the published value
in the aforementioned quarterly reports of the CNMC [1], that is: 67 minutes for prepaidvoice,
168voice minutes for postpaid,13SMS messagesand 615MBytesof data as was highlightedin table 2.
The evolution of the consumption of each service considered in this paper for the next five years is
shown in table A1-2

Years st 2nd 3rd 4th 5th

Prepaid minutes consumption 66,78 75,53 76,51 77,52 78,53
Postpaid minutes

consumption 167,94 185,25 194,80 204,84 215,40
SMSconsumption 6,00 6,06 6,12 6,18 6,24
MBconsumption 615,29 676,82 744,51 818,96 900,85

Table A 1-2:Distribution and evolution of the consumption of the services for the next five years

A.2 Characterization and evaluationof the income of anF- MVNO

The income of a newF-MVNO entrant will come from twomain sources;theretailincome, which is
provided from its users, and the wholesale income, which comes from the call terminationservice
offered by each F-MVNO operator to other operators (MNOs and MVNOs). According to the
subscriber profiles described in the evaluation of a new F-MVNO entrant, two scenarios have
beenassumed that take into consideration the evolution of the ARPU value overthe next five years for
each profile. In this section, we will assume these two scenarios: the first one considers that the new
F-MVNO entrant followsan aggressive ARPU and supposes an important reduction in its average
value, namely, 30% of the average estimated in the market. In this case we assume that the new
entrant has to compete very hard on price and it needs to attract subscribers from other operators.
Although the evolution of the prices overthe next five years could be difficult to predict, in this paper
we assume the values shown in table A 2-1, in which the important reduction of the ARPU (hard
reduction) each year maintains the same reduction rate observed between years 2013 and 2014 (9.
52% for prepaid lines and 21. 30% for postpaid lines). The reason behind this scenario is that a new
entrant in this competitive market has to compete hard on price if it wants to attract subscribers from
other operators.

The second scenario however assumes a non-aggressiveevolution of the ARPU. Initially a small
reduction (soft reduction) and later a slight increment of about 5% for both prepaid and postpaid
services, since we consider that competition in 4G scenarios will be expected on price and better
quality of services.
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Based on these assumptions and on the data obtained insub-section 5.1, the proposed ARPU with hard
reduction for the next five years is shown in table A 2-1.

Years Ist 2nd 3rd 4th 5th
ARPU Prepaidvoice 3,39€ 3,07€ 2,78€ 251€ 227¢€
ARPU Prepaidvoice + data 6,23 € 5,64 € 510€ 4,62€ 4,18¢€
ARPU Postpaidvoice 7,09 € 5,58 € 439€ 346€ 272¢€

ARPU Postpaidvoice + data 13,53€ 10,65€ 838€ 6,60€ 5,19¢€

Table A 2-1: Scenario a) ARPU evolution considering hard reduction

Likewise, based on the data highlighted insub-section 5.1, the proposed ARPU with initial soft
reductionand later with a slight increment in the price for the next five years is shown in table A 2-2

Years 1st 2nd 3rd 4th 5th
ARPU Prepaidvoice 339€ 332€ 331¢€ 341€ 3,58¢€
ARPU Prepaidvoice + data 6,23 € 6,11€ 6,08 € 6,26 € 6,57 €
ARPU Postpaidvoice 709€ 695€ 691¢€ 7,12€  748¢€
ARPU Postpaidvoice + data 13,53 € 1326€ 13,20€ 13,59€ 1427¢€

Table A 2-2: Scenario b) ARPU evolution with initial soft reduction

Withthe characterization of each type of subscribers, their profiles and their ARPU per month, the
calculation of the total retail income for a new F-MVNO entrant is calculated using (1)

Retail Income = (Z‘f:l Number of subcribers per Profile Tariff; 'ARPUL-) -t (1)

Where i represents each one of the four types of service profile and ¢ is the average time in months
that subscribers remained in the F-MVNO in a year (t can take values from 0 to 12).

However, a new entrant F-MVNO will also receive wholesale income due to the incoming traffic
from subscribers of other operators to its own subscribers. The price that it receives is the
assignedprice for terminating calls, as was indicated in the analysis of the market carried out by the
CNMC, “Market 77 [14]. Thus, the incoming traffic from other operators will be paid at the
established price for termination calls. It is also assumed that subscribers receive the same number of
minutes of voice that they make, that is, the traffic between operators is balanced. Therefore, as the
number of subscribers of F-MVNO increases, more calls are madeamong its own subscribers and
therefore, less is paid for call termination and costs reduce.

Thereby, the F-MVNO charges the call termination price for incoming calls from other operators,
reduces the cost per carried call among its own subscribers since they do not have to go through its
host operator, HO. The “Market 7 “hasestablished for the Spanish mobile market that an F-MVNO

will receiveper minute (1.09 ¢ €) [14] as call termination price.

A3 Characterization and evaluation of the costs of anF-MVNO

The main costs associated with a new F-MVNO can be differentiated and organized in five traditional
groups:

* Group 1: Expenses and costs associated with acquiring assets or equipment (CAPEX). This section
includes not only the acquisition of equipment but also the cost of its installation, commissioning and
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the acquisition of the spectrum. Among others the main equipment considered here is: MSCs, SMSCs,
SGSNs, GGSNs and HLRs devices. The cost per unit of equipment as well as its installation and
maintenance have been extracted from the public consultation carried out in 2011 [15] that uses
thebottom-up modelofLong-teRmIncremental Costs(LRIC) [16] for mobilenetworks. The unit price
established and other related costs were in fact attached in an annex of [16], which forms an extensive
Excel document.However, for the purposes of this workand the evaluation of the cost of this group
only the most common values listed there have been considered and finally included. The price of the
necessary links was taken from the regulated prices of the dominant operator [17].

* Group 2: Operating costsassociated with the network (OPEX), which includethe costassociated
withthe spacewhere the equipment isplaced,energy costs, the cost of network function, operation and
maintenance,includingthe staffneeded to develop the appropriate tasks.

* Group3: Cost thatisnot directly related tothe CAPEXandOPEXcosts such asisdedicated to host web
services, to outsourcesubscribers’services, to review the legalityof the contracts,etc.

* Group 4: Cost related tomarketing activities(advertising, etc.) of retail services in print,broadcast
media, social networksand forums.

* Group 5: Cost associated withregulations in the Spanish mobile market, including fees
andothermandatory requirements such as:the operator, numbering and radio electric domain rate and
the Portability Association and database subscribers.

Finally, a new F- MVNOalso has toface the cost originated by the call termination, which is
originated by its own subscribers over other networks. The established price in the regulated “Market
7”for the Spanish mobile market is 1.09 c€per minute [14] as was highlighted in A 2.

Table A 3-1 presents a quantification of thefixed and variable costs for a new F-MVNO
entrant in the Spanish mobile market and the prevision for the next five years, considering the

values contained in references [14], [15] and the use of the reference model[16].

Types of cost Initial costs 1st 2nd 3rd 4th 5th
CAPEX

MSC (Acquisition) 1,070,005.07€  214.001,01€  214.001,01€ 214.001,01 € 214.001,01 € 214.001,01 €
MSC (Installation) 468.027,31 € 93.605,46 € 93.605,46 € 93.605,46 € 93.605,46 € 93.605,46 €
SGSN (Acquisition) 1.129.466,54€  225.89331€  225.89331¢€ 225.893,31 € 225.893,31 € 225.893,31 €
SGSN (Installation) 188.131,72 € 37.626,34 € 37.626,34 € 37.626,34 € 37.626,34 € 37.626,34 €
GGSN (Acquisition) 1.325.349,25€  265.069,85€  265.069,85 € 265.069,85 € 265.069,85 € 265.069,85 €
GGSN (Installation) 128.715,70 € 25.743,14 € 25.743,14 € 25.743,14 € 25.743,14 € 25.743,14 €
HLR (Acquisition) 1.009.589,82€  201.917,96€  201.917,96 € 201.917,96 € 201.917,96 € 201.917,96 €
HLR (Installation) 492.177,48 € 98.435,50 € 98.435,50 € 98.435,50 € 98.435,50 € 98.435,50 €
SMSC (Acquisition) 762.89524€  152579,05€  152.579,05€ 152.579,05 € 152.579,05 € 152.579,05 €
SMSC (Installation) 399.660,25 € 79.932,05 € 79.932,05 € 79.932,05 € 79.932,05 € 79.932,05 €
Billing systems 500.000,00€  100.000,00€  100.000,00 € 100.000,00 € 100.000,00 € 100.000,00 €
(L\'Ir;':e‘")’(';h ZZ;Z’ESE?XTQ 3.584,16 € 716,83 € 716,83 € 716,83 € 716,83 € 716,83 €
(L('jr:i: ‘Q’z'th 1h5°55'f/|‘:)‘;;at°r 3.584,16 € 716,83 € 716,83 € 716,83 € 716,83 € 716,83 €
L”Zterlcsc’;,&i‘;t:)’” finks {voic 3 584,16 € 716,83 € 716,83€ 716,83 € 716,83 € 716,83 €
'(Z;i;nfzt»dfstgmfs) 3.584,16 € 716,83 € 716,83 € 716,83 € 716,83 € 716,83 €
OPEX

MSC (Maintenance) 112.060,46 €  112.060,46 € 113.181,06 € 115.444,69 € 117.753,58 €
SGSN (Maintenance) 93.360,10 € 93.360,10 € 94.293,70 € 96.179,58 € 98.103,17 €
GGSN (Maintenance) 219.117,28€  219.117,28€ 221.308,45 € 225.734,62 € 230.249,31 €
HLR (Maintenance) 213.044,03€  213.044,03€ 215.174,47 € 219.477,96 € 223.867,52 €
SMSC (Maintenance) 288.61875€  288.61875€ 291.504,94 € 297.335,04 € 303.281,74 €
'S\:'Zitr;:na"ce of the Billing 50.000,00 € 50.000,00 € 50.500,00 € 51.000,00 € 51.000,00 €
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Links with the host
operator 26.523,60 € 26.523,60 € 26.523,60 € 18.566,52 € 18.566,52 €
(voice x2 - 155Mbps)
Links with the host
operator 26.523,60 € 26.523,60 € 26.523,60 € 18.566,52 € 18.566,52 €
(data x2 - 155Mbps)
Interconnection links 26.523,60 € 26.523,60 € 26.523,60 € 18.566,52 € 18.566,52 €
voice x2 - 155Mbps)
Internet data links
(data x2- 155Mbps) 26.523,60 € 26.523,60 € 26.523,60 € 18.566,52 € 18.566,52 €
Other Costs
Access agreement (fixed) 1.000.000,00 €  1.000.000,00€  1.000.000,00€  1.000.000,00€  1.000.000,00 €
Rent of the office 72.000,00 € 74.880,00 € 79.200,00 € 83.520,00 € 86.400,00 €
Cost of Utilities (electricity 7.200,00 € 7.488,00 € 7.920,00 € 8.352,00 € 8.640,00 €
water, etc)
Hosting and maintenance 12.000,00 € 12.480,00 € 13.200,00 € 13.920,00 € 14.400,00 €
of Web services
Advertising and Marketin 300.000,00€  300.000,00 € 300.000,00 € 300.000,00 € 300.000,00 €
Association of Portability 10.000,00 € 10.100,00 € 10.200,00 € 10.300,00 € 10.400,00 €
(fixed fee)

686

687 Table A3-1: CAPEX, OPEX and other costs considered for the next five years
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