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Motivation
Two types of economic externalities in mobile
telecommunications






Network externalities induced by termination based
discrimination
Call externalities induced by „calling party pays”
interconnection regime

Network operators strategically adjust pricing to take
advantage of both
The outcomes are detrimental for social welfare






Too much on-net and too little off-net connectivity

…and dynamic competition
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Too little entry on a market
Strategic disadvantage of late entrant (market share stealing
effect, access deficit)

Empirical evidence: Excessive off-net calls
asymmetry between 3MNO and P4 (Play)
According to a common markup benchmark, prices for off-net calls to Play
(green line) should have been on average 29% lower throughout the period
04.2010-03.2015 compared to actual levels of off-net prices set by
incumbents in that period (violet line).
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Objectives
To identify and quantify receiver benefits at individual
level
To asses s the impact of call externalities on the
market shares of mobile operators in Poland






Policy exercise with two counterfactual scenarios
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Common markup benchmark on incoming calls under
asymmetric MTR
Equal off-net prices under symmetric MTR

Literature
Network effects extensively studied in economics since
(Katz and Shapiro, 1985).
In telecommunications:
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Are induced by termination based discrimination (Laffont et al.,
1998)
Are not homogenous across all members of the network (Maicas
and Sese, 2011)
Are localized among family and friends (Corrocher and Zirulia,
2009)
Have diminishing marginal value and tend to exist even without
on-net price discount (Czajkowski and Sobolewski, 2011)
Drive consumer choices (Maicas et al. 2009b; Sobolewski and
Czajkowski 2012)
Impact network competition by creating lock-in (Doganoglu and
Grzybowski 2007 ; Grajek 2010)

Literature
Call externalities studied in economics since Jeon et al. (2004)
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Building on canonical model of duopoly network competition from
Laffont et al., (1998), in the presence of receiver benefits networks
will strategically increase off-net prices to reduce the volume of
outgoing calls and lower attractiveness of rival network (Berger 2005)
The greater the receiver benefits the greater the gap between off-net
and on-net calls (Jeon et al. 2004)
Strategic overpricing effect increases with the market share and will
have a detrimental impact on smaller networks in oligopoly causing
access deficit and connectivity breakdown (Armstrong and Wright
2009 ; Hoernig, 2007; Calzada and Valletti 2008)
Weak empirical evidence supporting call externalities is provided in
(Harbord and Pagnozzi 2010)
There are no rigorous empirical studies related to identification and
estimation of call externalities. Hence, our paper offers a clear value
added

Data and Methodology


We apply discrete choice experiment on two large representative
samples of prepaid (N=1001) and postpaid subscribers (1029).



We use Bayesian efficient design with 3 blocks. Each respondent
had 12 choice situations with four alternatives; each described by 6
attributes.
Which of the following mobile phone operators’ offers would you consider the best for yourself?
Operator

Call externality
Network ext.

ORANGE

T-MOBILE

PLUS

PLAY

On-net price per minute (PLN)

0.2

0.1

0.3

0.2

Off-net price per minute (PLN)

0.2

0.5

0.5

0.2

0.3

0.3

0.3

0.3

25%

25%

75%

75%

50%

50%

25%

75%

□

□

□

□

Price of incoming off-net call, per
minute (PLN)
‘Family and Friends’ in the same
network
‘Others’ in the same network
Your choice

1
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Data and Methodology
We apply random utility framework (McFadden 1974)



𝑼𝒊,𝒔,𝒓 = 𝜷𝑺𝑸 𝑺𝑸 + 𝜷𝑶𝑹𝑨 𝑶𝑹𝑨 + 𝜷𝑻𝑴𝑩 𝑻𝑴𝑩 + 𝜷𝑷𝑳𝑼 𝑷𝑳𝑼 + 𝜷𝑷𝑳𝑨 𝑷𝑳𝑨 + 𝜷𝑷_𝑶𝑵 𝑷𝑶𝑵 +
𝜷𝑷_𝑶𝑭𝑭 𝑷𝑶𝑭𝑭 + 𝜷𝑷_𝑰𝑵𝑪𝑶𝑭𝑭 𝑷𝑰𝑵𝑪𝑶𝑭𝑭 + 𝜷𝑭𝑭 𝑭𝑭 + 𝜷𝑶𝑻𝑯 𝑶𝑻𝑯 + 𝜺𝒊,𝒔,𝒓



We use mixed logit to model choice obtained via survey.
 Consumer i has specified, albeit non-observable,
parameters of the utility function which follow a priori
s pecified distributions in a population 𝛃𝑖 ~ 𝑓 𝒃, 𝚺 ,
where 𝒃 is the vector of the mean values of parameters
and 𝚺 is their variance-covariance matrix. Unconditional
choice probabilities 𝑃𝑖𝑗𝑡 need to simulated, then
estimators of 𝒃, 𝚺 can be obtained from the following loglikelihood function (Greene and Hensher 2007):
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Results (postpaid)


SQ and prices
are log-normally
distributed.
Parameters for
underlying
normal
distributions are
provided.



All three:






Switching costs
Call
externalities
Network effects

s ignifficant
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Policy exercise


SC1: reduced off-net assymetry; SC2: full symmetry
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Conclusions










Call externalities are among important drivers of mobile
operator choice for both prepaid and postpaid subscribers ,
next to price effects, switching costs and network effects.
Consumers are discouraged to subscribe to networks for
which incoming calls are higher
Excess ive asymmetry in off-net calls between 3 incumbent
MNO and new entrant (P4) had detrimental impact on market
share of P4.
In reduced asymmetry scenario, under a common markup
benchmark Play would gain 2.8 p.p in market share in
postpaid segment
Under full symmetry Play would gain 8.5 p.p
Regardless of the strategic impact of incumbents, asymmetric
regulation of MTR is also costly for its beneficiaries. This has
largely been overlooked in practical considerations.
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Thank you!
The paper can be downloaded from czaj.org
Maciej.sobolewski@uw.edu.pl
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