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ABSTRACT

This study examines the competition environment amdfare effect in MVNO(Mobile Virtual
Network Operator) business in mobile telecommurndes market. We review the service
characteristics of MVNO business and analyze welfaffects of MVNO business. Using the
vertical product differentiation model, we compates competition patterns and measure the
welfare effect depending on the entrance forms »MN®Ds

I.INTRODUCTION

In mobile telecommunications market, Mobile Virtudktwork Operators (MVNOs) add value
such as brand appeal, distribution channels, ahdraaffinities to the resale of mobile services.
Conceptually, MVNO is a carrier providing users lwitnobile services without its own airtime
and government-issued licenses. Thus, the intradmcbf MVNO can contribute to more
competitive dynamics in the mobile telecommunicasiandustry since this policy can add the
number of service providers available and thus anbaompetition within a market as well.
There are a growing number of MVNO that are moslific throughout the world including UK,
Europe, USA, Australia, Japan, Singapore and Hoogd Virgin Mobile is the most well known
and successful MVNO with more than 5 million sulilsers worldwide. Although the MVNO
concept is relatively new, many experts foreseeeaplosive outlook for this business model.
They may offer services that previously didn't éxisr at a lower costs more accessible for
specific segments.

In this paper, we examine the competition environtaeand economic welfare effect of MVNO
business, and suggest useful policy implications tba mobile telecommunications market.
Especially, in case MVNOs are introduced to the opmlistic MNO market, the corresponding
social welfare benefits are evaluated if the MVN@egs as the key communications provider
Full-MVNO in a simultaneous competition situatiand if it enters as the reseller SP-MVNO in a
sequential competition situation.

1. BASIC ASUMMPTION

The suppliers of 2G service requiring analysis udg MNO, full MVNO, and SP-MVNO. The

service quality of these suppliers is defined §s i.e., S, for MNO, S. for Full-MVNO, and



Sy for SP-MVNO. It is assumed that there is a qualiifference between MNO and MVNO
services. Specifically, the service quality is assd as 5F =s, -s >0 and

Os =S, —Ss >0. It is also assumed that the MNO has better serguality than the MVNO
since MNO has its own networks in proving mobilevéees. The price offered by these operators
is defined as p, (here, i =1,F,S). On production side, each operator's productiost @nd
fixed cost are set as O for the convenience's sake.

Finally, consumer preference is defined b8) = 65 — p,. Here, S indicates each operator's
service quality andl9i indicates consumers' evaluation of the value dlityy Then, the uniform

distribution is assumed a#, [1[#—1,60] where 1<8<2 and each consumer purchases one

unit.
IIl. MODEL ANAYLSIS

This section evaluates social welfare in case lheNOs enter the market and compete with the
MNO. The game situation is when the MNO and Full NWs play the game simultaneously on
an equal footing, and when the MNO and SP MVNO pllg game sequentially under

asymmetrical circumstances.
Full MVNO with symmetric competition

The first case presents the existing monopolistibite operator | and a Full-MVNO entrantF .
The Full-MVNO can provide voice and additional sees all through its service platform.
However, since the MVNO uses the call between thHeé(Né base stations, it should adopt the
cost-plus method as a service fee system whiclaged on inter-connectivity criteria. The cost-
plus method charges prescribed access chargesfaniyhat the MVNO uses, thus determining a
somewhat profitable price in connection with thepital. The MNO provides its networks and
receives access charges from the MVNO.

Then, the indiscriminate consumer preference is resged as in the equation of

6s, —p, =6S: — pr. Using this equation, the existing operatbrand the entrantF can

calculate their respective market demand through wértical products differentiation model as

follows.
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Where (, is | ’'s mobile quantity, Q- is the entrant's mobile quantity, and

O =S, —S; >0. From this, operators’ returns functions are defiras follows.

M, =pq +ad: and Mg =(pe —a)q¢.

The existing operator's returns function is comguli®f sales amount and access charge in return
for allowing its networks to be used. Here, theemscchargea is paid by the Full-MVNO to
MNO. With the entry of the key communications prbei, Full-MVNO, the inter-access charge is
paid. Also, the entrant Full-MVNOQO's returns functics defined as sales minus the access charge
paid for using the network.
To analyze the equilibrium of the simultaneous gamease is reviewed where each operator's
price is determined independently of the other. §hto calculate each operator's response
function, the first order condition for returns nmaization is arranged to calculate the
equilibrium price as follows.

- 30 + (13+ 0% _ . (1+§)5F and p. = 30+ (23— 0o _,, 295

Then, if 1<@<2, then p, > p; >@a. Using equilibrium price p, and p., the optimum

. . * * * 1+9 * 2_9
mobile quantity g, and (. are calculated asQ, :T and Q¢ ZT. Here, the

assumption of 1< @ <2 producesq, > (. >0. Also, from the equilibrium ofq, +q. =1,
it is learned that the entire market is covered.

Using p,*, p*F ,q,* ,q,*:, each operator's returns are calculated as follows

. _9a+@Q+6)%o. o+ a+6)?9,.
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and 1. 5

Here, the assumption that<&<2 and a =0 produces [, >N >0. Therefore, as

indicated in the vertical products differentiatiomodel, the MNO and the Full-MVNO each can

gain more than normal returns from the price contipet equilibrium in the simultaneous game.

In addition, in case the entrant Full-MVNO entetse tmobile market where the only MNO

operates, to compare changes in social welfareswmoers' welfare should first be obtained. Each
operator's consumer welfare can be calculated l&safe.
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Finally, since the social welfare i®%V =11, +I1. +CS, +CS; | itis as

W= (46-1)s, + (140 -8)s. +56°0,
18

SP MVNO with asymmetric competition

This section analyzes a market where the existingita operator | and the reseller entrant SP-
MVNO, S, exist. Since the SP-MVNO rents a particular grosxbile quantity from the MNO at
discount prices and resell it, it sets a retail-usiprice excluding a prescribed discount compared
to the existing operator.

Then, the indiscriminate consumer can likewise balcdated as in the equation of

s —p, =6S;— ps. Using the mentioned analysis method, the markemnahd can be

obtained as follows.

q . P, — Ps -0- P, — Ps and q, = P, _p5—8+1: P, _ps_5+1.
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Here, Og =S, —Sg > 0. And, each operator's returns function is as fetio

M, =pq +pp and Mg = psQs—Pp

Here, P, is defined asl’'s mobile fee, and(, as | 's mobile quantity, the monopolistic

mobile operator’s returns are expressedlds. Also Py is the entrant SP-MVNO’s mobile fee,

(s is the entrant SP-MVNO’s mobile quantity, apgd is the volume discount purchased from
the existing operatorl . Likewise, the reseller entrant SP-MVNO's retuers expressed aflg.

The SP-MVNO will pay only the volume discount prioé P, for the particular gross supply.



Meanwhile, Py, a discounted price from the existing operatoresimot directly impact the

equilibrium price, but it affects the absolute stfereturns.
Since it influences the entrant’s decision in eimgithe market as with the fixed cost, we consider
the two operators competing in the market equilibriby analyzing only the segment that

determines the establishment op, < pPgQs (under the resale price regulation by the

government, for example).
For the equilibrium analysis of sequential game rehthe price of reseller entrant SP-MVNO
depends on the monopolistic operator's prices, nrtent should calculate SP-MVNOQO's response

function when it decides its optimal pricep, and P,. Given these prices of incumbent, the
SP-MVNO chooses its optimal resale price to maxarits revenue returns. Specifically, using the

+(1-6)d

entrant's price response function dbs = R(p,) = Py > and substituting this

response function intd1, to produce the existing operator's optimum pritds the following

equilibrium prices.
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Thus, p: > p;. Using p,* and p*s, optimum mobile quantityql* and q*s can be calculated
* 1+9 * 3_9 L. L. * * ey

as q :T and (, ZT. Similarly, it is ¢, >qr >0. Also, from the equilibrium of
ql* + q; =1, itis learned that the entire market can be cegter

Here, using p,*, p;,qf,q;, each operator's returns can be calculated aswsll

. 1+6)2%0. . 3-6)20.
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Meanwhile, in determining the discount price ¢d,, the existing operator must consider a

survival guaranteed segment for the entrant in ¢lg@ilibrium. Then, the equilibrium must

_ ) B-0)%0 ‘ R _ L
determine the condition forp, < R Then, 1, >T15 >0. Also, since the unit price
Po _ . . S ps _ 3-6
of —— = Pg is smaller than p,, the SP-MVNO's unit discount rate of— =————1is at
Js P 21+0)



the level of0 <

1
1+0 <§. As a result, as with the Full-MVNO in a situatiof simultaneous

game, the vertical products differentiation modedquces more than normal returns for the two
operators in the price competition equilibrium efjsential game.

With these conditions met, in case the reselleramtSP-MVNO enters the monopolistic mobile
market, to compare social welfare, each operatmsumer welfare can be calculated as follows.

(762 + 60 -1)s, — 41+ 6)>5,
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Thus, the social welfare oV =TT, +[14 +CS; +CSg produces the following.

W = 69-Ds +(269-18)s, +76°5
32

V. COMPARISON

<Table 1> shows the similarity and the differenavieen the Full-MVNO entrant and the SP-
MVNO entrant in the games. It indicates that theute of MVNO competition varies depending

on the Full-MVNO's access charg€ , the quality difference between MNO and MVNO5F(

and Jg), and the consumers’ evaluation on quali},

<Table 1> Comparison of Equilibrium of Games

Full MVNO entrant SP MVNO entrant
with Simultaneous Game with Sequential Game
0 44 0+6)5 L+8),
3 2
(2-6)3, (3-6)9s
, a+————- _—
Pe . Ps 3 4
q 1+6) 1+6)
' 3 4
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18 32
W (46 -1)s, + (146 - 8)s. +56°0, 66-1)s + (269 -15)s + 76°0,
18 32

It is noteworthy that the equilibrium prices of tMNO and MVNO under the competition with
Full-MVNO are smaller than those with SP-MVNO. Th& so because the MNO can keep the
monopolistic power under the sequential competitimith SP-MVNO compared with the
simultaneous competition with Full-MVNO. Consequgnthe market size of the MNO under the
competition with Full-MVNO is greater than that WiEP-MVNO, but the market size of the Full-
MVNO is smaller than that of SP-MVNO. Thereforegetbonsumer surplus and the social welfare
benefits will be determined by the service qualdifference between the two MVNOs and
consumers' quality preference. Specifically, asofgs is the condition for the social welfare with
the entry of the Full-MVNO being bigger than thecid welfare with the entry of the SP-MVNO.

(46 -1+56%)s, + (140 -8-56°)s, _(66-1+ 76%)s, + (260 -15-76%)s,
18 32

V. CONCLUSION

In this paper, in case MVNOs are introduced to thebile market, the corresponding social
welfare has been evaluated if the MVNO enters askéhy communications provider Full-MVNO,

and if it enters as the reseller SP-MVNO. Also, Weetical product differentiation model has been
examined to compare social welfare and analyzeddtsomic effects.

In conclusion, in any case the MVNO is introduced the market, the MVNO's type, the

competition pattern between the MVNO and the MNKe tize of consumers' evaluation of the
service quality of MVNO, and the service qualityfdience between the Full-MVNO and the SP-



MVNO are the crucial variables in determining sdei@lfare.

Finally, in case the government introduces compgtitvith diverse value-added services based on
3G to expand effective competitive means in the ibeoimarket in years to come, competition will
diversify due to a wide variety of service qualagd service types, and thus social welfare effects
should be reevaluated. Therefore, since the MN@sdsto benefit less than others, MVNOs might
not appear as a viable strategy until facilitatiegulatory safeguard and appropriate operating
conditions have been established. In this sengarduesearch needs to be carried out to explore
the relevance of our theoretical model against &ctpcal business environment for MNOs and
MVNOs.
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