OEMATA ANTATQNIZXMOY XTIX THAEIIIKOINQNIEY KAI
H EAAHNIKH ITPAI'MATIKOTHTA

Kapaovinc Kovotavtivog

Ofpato AVIayoviGHoD 1



BASIC PRINCIPLES - MODELS THAT HAVE BEEN STUDIED
Two-Way Interconnection and the role of Access Charge
Introduction:

In the policy debate the desirability of asymmetric regulation has been
recognized

* European Commission, 2000

» Oftel, 2000.

Ofpato AVIayoviGHoD 2



Introduction :

The European Union distinguishes between operators with significant
market power and operators without significant market power.

« Fixed operators with significant market power are required to charge
cost-based access prices (see Article 7 of the interconnection
directive, European Parliament and Council, 1997)

* Fixed operators without significant market power are not required to
base their access prices on costs.

This means that interconnection charges do not have to be the same
between two operators even if operators have the same cost structure.
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Introduction :

Example:

 the Dutch incumbent KPN, which was considered to possess
significant market power, was forced to charge a cost-based access
price.

* The entrant Enertel, an operator without significant market power,
charged an access markup to KPN. KPN complained to the Dutch
regulator Opta arguing that Enertel should also provide cost-based
access for calls originating from KPN’s network.

« The Dutch regulator Opta decided in favor of the entrant Enertel
basing its decision on European legislation (see Opta, 1999).
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Introduction :

Two-way interconnection:

« Competing service providers are typically interonnected, and part of
their service consists of terminating calls that originate on their rivals’
networks.

* Since this 1s costly, firms collect per-minute access charges (or
interconnection fees) from each other for termination.
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Introduction :

Double Marginalization Problem:

* By unilaterally increasing its termination charge, a network can raise
the marginal call costs of the rival network. This translates into a
higher rival’s retail price, leading to a lower rival’s market share and a
higher market share of the own network.

* In a noncooperative, symmetric equilibrium then, two equal networks
will both charge high access fees and high call prices, which may
exceed the monopoly price, if substitutability between networks is
low.

 In sum, profits as well as consumer surplus are low




Introduction :

Solution of the problem:

* To impose reciprocity of access charges, 1.e. to demand that both
networks charge the same unit access fee.

(This can be achived by a regulator setting an appropriate reciprosal
access charge (1.e. European Commission))

or

» To let networks freely negotiate over the access charge, subject only
to reciprocity
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Introduction :

Solution of the problem:

* In many OECD countries, interconnection arrangements are indeed
handled 1n the latter way, with regulatory intervention only 1f
negotiations fail

* Now, while collusion over retail prices is 1llegal in general,
cooperative agreement on the access charge 1s allowed an doften
encouraged.
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Introduction :

One wrong assumption on two-way access:

« Consumers do not benefit from receiving calls.

This 1s not only unrealistic, but also assumes away a potentially
significant effect, which arises if firms can set different prices for
calls terminating on-net and off-net, 1.e., if they use termination-based

price discrimination — what e.g. mobile telephony providers typically
do.
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Introduction :

« With termination-based price discrimination, if consumers care about
being called, their total surplus does not only depend on the prices
offered by the network they are subscribed to, but also on the price the
rival sets for calls into this network.

« Without this call externality, a network raising its price for off-net
calls would only reduce volume demand of 1s own customers. Taking
into account the call externality makes clear that this also hurts the
rival’s customers, and hence makes the rival less attractive to
subscribe to.

Ofpato AVIayoviGHoD 10



Introduction :

Result;

« Both networks set higher off-net prices than without the call-
externality.

* Indeed, if receivers’ utility 1s sufficiently great, with linear pricing this
may lead to equilibrium off-net prices above the monopoly level,
accompanied by rather low on-net prices, even if the access charge 1s
equal to marginal cost.
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4.2 Literature Overview

* The first to show the negative welfare effects of cooperatively
determined access charges within an explicit model were Armstrong

(1998), Laffont, Rey and Tirole (1998a), henceforth LRTa, and Carter
and Wright (1999).

* They employ models were two networks are differentiated in the
Hotelling style and compete for customers in linear, nondiscriminating

prices.

Basic assumptions of LRTa’s model:

* Consumers do not benefit from receiving calls and
 Calling patterns are balanced
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4.2 Literature Overview

Conclusions of LRTa’s model:

* The negotiated access charge may be used as a collusive device and

« Will definitely exceed the marginal cost of access
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4.2 Literature Overview

4.2.1 Nonlinear Pricing

e.g. Two part tariffs

« That means that the networks charge a fixed fee (constant), and one
charge (price) that depends of the number of calls made by the
customer.

 Although usage fees (those prices that maximize the profits of the
providers) still increase with the access charge, networks can

counterbalance the negative impact on market share by lowering the
fixed fee.

Thus, competition remains strong, and the access charge looses its
collusive function )



4.2 Literature Overview

4.2.2 Termination-Based Price Discrimination

 Different prices are charged for calls terminating in different newtorks.

 Usually the price for calls terminating in the same network where they
originate (on-net calls) 1s lower than the price for calls leaving the
network (off-net calls).

 Price discrimination of this type creates positive newtork externalities
despite interconnection
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4.2 Literature Overview
4.2.2 Termination-Based Price Discrimination

To sum up:

» While under nonlinear pricing networks are either indifferent about the
access charge or prefer an access charge below marginal cost,

* In the case of linear pricing networks will negotiate a high access
charge to maximize joint profits

Ofpato AVIayoviGHoD 16



4.2 Literature Overview

4.2.3 Call Externalities

* An increase 1n a network’s market share raises the number of calls
received by (and hence benefits the) subscribers of this network. In
their subscription decision, consumers compare the net utilities they
receive from joining either network.

 If a network raises its off-net price, this has two effects:
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4.2 Literature Overview

4.2.3 Call Externalities

1. The net utility of this network’s customers decreases, and
Since these customers’ demand for off-net calls falls, also the rival
network’s customers suffer, because they less frequently enjoy the
benefit of being called.

This second effect lowers customers’ incentives to switch to the rival
network
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4.2 Literature Overview

4.2.3 Call Externalities

Jeon, Laffont and Tirole (2002) show something impressive: if receivers’
utility 1s high enough (equal to callers’ utility), then for any given level
of the access charge, the price for off-net calls in a symmetric
equilibrium becomes infinite, resulting in connectivity breakdown

Intuition: any off-net call made generates utility for the caller and the
receiver. However, since only the caller pays for the call, if receivers’
utility is high, net surplus 1s higher for the receiver than for the caller.
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4.2 Literature Overview

4.2.3 Call Externalities

This means that while raising the off-net price may decrease the direct
profit from off-net calls, at the same time 1t makes the own network
more attractive, resulting in an increase 1n market share. The total efect
on profit becomes positive, if receivers’ utility 1s high. Furthermore, 1f
receivers’ utility 1s high enough, the total effect on profit is positive,
regardless of the levelof the off-net price. This, of course, means that
the only equilibrium has an infinite off-net price.
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4.3.1 The Model - Introduction

* We address the question of network competition between
telecommunications operators when they have to invest in their own
facilities.

 [s one two-way access, in the sense that each operator needs access to

the rival’s network in order to terminate calls originated by its own
customers but destined to subscribers belonging to the other network.
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4.3.1 The Model - Introduction

The model that we propose builds on the framework of ALRT
But:

« This paper analyzes the incentives that operators have to invest in
facilities with different levels of quality. A network of better quality 1s
more expensive but may give an important edge to an operator when
competing against a rival.

* We study the role of access charges with asymmetric firms, where the

asymmetry derives from quality choices that affect the amount of calls
that customers are willing to make at a given price.
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4.3.1 The Model - Introduction

 In particular, we study a basic model where quality influences all the
calls made both on-net and off-net

* We extend the framework of ALRT by introducing an investment
stage, prior to price competition. We show that the incentives to invest
are influenced by the way termination charges are set.
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4.3.2 The Model

Demand structure

Network 1 offers a two-part tariff:
T(q)=F;+pq,1=1,2

where the fixed fee F, can be interpreted as a subscriber line charge and
p; as the marginal price for a call or usage fee
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4.3.2 The Model

Demand structure

* we Introduce a parameter k, k > 0, that 1s increasing in the operator’s
investments and affects quantities and utilities. kK 1s some minimum

quality level that operators have to supply.

* We assume that both quantity and indirect utility are increasing in K

in particular we assume that they can be expressed in a multiplicative
form:

q;(p) = k;q(p)

vi(p) = k;v(p)
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4.3.2 The Model

Market shares

The consumer indifferent between the two networks determines the
market share of the two firms. In particular firm 1I’s share 1s o. where:

o; = a(py,py.Fi,Fy) =+ o(w; - Wj) no;=a(wy, wy) =+ o(w; - Wj)(l)

where
w.=vi(p;) —F.=kv(p)-F,1=1,2.

is the net surplus for customers connected to network I.
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4.3.2 The Model
Cost structure

Serving a customer involves a fixed cost f of connection and billing.
Each call has to be originated and terminated. The marginal cost 1s C
per call at the originating end and t at the terminating end. The total
marginal cost for a call is thus ¢ + t. Networks pay each other an
exogenous negotiated or regulated two-way access charge, denoted by
a, for terminating each others calls.

Finally, each network incurs a fixed cost I(K) to provide a service of
quality K, with I(k) >=0
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4.3.2 The Model

Solution
Network 1 has to solve:

maxlII, = maxn, — I(k,)
T =0 (W,Wy) { [p-c-t - (1-a (W, W) ) (e — 9]k, q(py) + vi(py) - W, -1}
+o (W,Wy) (1-a (W, w,) ) (a - t) kyq(p,)

Rearranging, we have:

T = o (W,W,) { [p;—c-kqp) | +vi(p)-w, -t} +
+ o (wW,Wy) (1- a (wy,w,) ) (a - t) [ kyq(p,) - Kiq(py) |
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4.3.2 The Model

Solution
Thus, 1t results:
= a;k[q(py) + (PP —¢ - 1) - q(py)] - oy (1 - ay) (@ - 1) kyq’(py) =
=0
and so we have at equilibrium:
pi=cttt(a-t)(1-a, (2)

1.e. the usage fee 1s equal to the perceived marginal cost. This 1s a typical
result when firms compete 1n two-part prices.
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4.3.2 The Model
Solution

From equation (2) p,=c+t+ (a-t) (1-a’,),itis immediate to
observe that:

1. when access charges (o) are set above cost, then both firms would
charge above marginal cost.

2. the firm with a market share above 50% would charge less than the
rival. This is because, being the larger firm, it would terminate more
calls on-net than the rival, hence the perceived marginal cost for the
larger firm would be smaller.
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4.3.2 The Model
Solution

Example for (1):

If ¢ =10 euro (cost of originating a call)

and t = 10 euro (cost of terminating a call)
and o, = 0,5 (or 50% market share)

Then from (2) we have:
p-=c+t+(a-t)(1-a*)=10+10+ (a—10) (1 -0,5)=20+(0-10)0,5

This means that if the access charge a 1s higher than 10 euro, then the
whole usage fee p”; is higher than the marginal cost of the call ¢ +t =

10+ 10=20 euro
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4.3.2 The Model
Solution

Example for (2):

If ¢ =10 euro (cost of originating a call)
and t = 10 gvpw (cost of terminating a call)
and o = 15 (access charge that both networks pay each other)

and o, = 0,7 (or 70% market share)
Then from (2) we have:

p=ct+t+(o-t)(1-a")=10+10+(15-10) (1 -0,7)=21,5 euro
While if o, = 0,3 (or 30% market share) then from (2) we have:

pr=c+t+(a-t)(l-0a*)=10+10+(15-10) (1 —0,3)=23,5 euro
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4.3.2 The Model
Solution

We have the following expression for the market share of firm 1 at
equilibrium:

o' = Hkv(p') - kv(p?,) + (p° —c- kq(p™)) - (p, — ¢ — 1) k,q(p™,)]

or

o= + KWp)-kW(p,)) (4)

where W(p)= v(p) + (p — ¢ - t) q(p) 1s total welfare generated by a
network of unit quality.
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4.3.2 The Model
Solution

One of the following conditions 1s sufficient for the firm with the higher
investment to always have more than 1/2 of the market,
independently from the way access charges are set:

1. Access charges are sufficiently close to termination costs;
2. Products are sufficiently differentiated;
3. Demand is sufficiently rigid.
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4.3.2 The Model
Solution

Access Is regulated at cost

Suppose that the access charge 1s fixed by regulator (or negotiated by the
parties) at its marginal cost: a = 1.

From 2) p*;=c+t+(a-t) (1-a",),we havep’, =p’, =c +1t, since the
perceived marginal cost is equal to the true marginal cost for both

firms, independently from their market shares.
In fact, we have:

'y = + ve+tk -ky).
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4.3.2 The Model
Solution

Access Is regulated at cost

If the quality of the two networks differs, market share 1s not equally
shared between the two
operators, in line with Proposition 1:

Because o', = +  v(c+t)(k, - k).

« Ifk;>k,, then o’ >1/2>a",
« Ifk,=k,, then o ,=1/2=0a",

« Ifk,<k,, then a”,<1/2<a’,
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4.3.2 The Model
Avon
Access Is regulated at cost - Example:

If ¢ = 10 euro (cost of originating a call)

and t = 10 euro (cost of terminating a call)

Then the utility of consumers which depends on c+t, 1.e. v(c+t) 1s the
same for both the networks ko1 yio Ta 2 diktva.

But, if the quality between the two networks differs, 1.e. 1f we set
k, = 2 (quality factor for network 1),

k, = 1 (quality factor for network 2)

and ¢ = 1/2 (substitution between networks), then we have:

o, = + vict+tt)k,-k,)= + v(10+10)2-1) clearly above 50%
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4.4 XYMIIEPAXMA

H mo10tnta Kootilel aAAd eivor ET@EEAS Y10, TEAATES TOL O0 KOAOVY
tePLos0TEPO. Oty N mo1dTNTA EVOC OIKTVOV EMNPEALEL TOGO TIC
EVTOC OGO KOl TIG EKTOC OTKTVOV KANGELS, TOTE AMOOEIEAUE OTL:

* [0 0goouEVa EMITEDN EMEVOVGEMV (TOLOTNTOG), LU0 LKPT
enyeipnomn Bo ermEEA0VVTOY Ao Lo YPEDMGCN TAV® OO TO KOGTOC
v o ovTifeTo Ba ioyve yio po peydin emtyeipnon

* Av 1 mo10TNTO TOV 2 OIKTU®V OLLPEPEL, TO UEPLOLO AYOPAS OEV
LOLPACETOL IGOUEPMOC UETAED TOV 2 TOPOYWOV. LVYKEKPIUEVA, TO
OIKTLO IOV TOPOVCIALEL KOADTEPN TOLOTNTA, OTTOKTA UEPIOL0 ArYOPUiC
ueyoAvtepo tov 50%
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4.4 XYMIIEPAXMA

Emopévag, n pObuion tov ypedcemv tpocPacng (aAAd Kot
TEPULOATIGUOV) Elvon Kaiplog onuaciag, Otav avaivovus OEpota
AVTOYOVIGHOV UETAED OVO TNAETIKOWVAOVIOK®OV Topdy®v. H cuvning
TPOKTIKT UETOED TOV TapOY®V givol 1 (1OLWTIKT)) OUTPOYLATELGT
TOV YPEDGEMV TPOGPAGNC, KATL TOL TOAAEC POPEC OEV EIVOIL KL TTOAD
ATTOTEAEGLOTIKO, OTTOTE 00N YOVUACTE GLYVE GTO PUIVOLEVO Ol
YPEMGELS TPOcPaong va. eivol Téve amd T KOGTN TEPUATIGUOD (EVV.
TOV KANGEWV).

Avt’ avTtoV, OUMG, Ba LTOPOVGALE VO TEIGOVUE TIC EMLYEPNOGELS VA
EMEVOVOVV LIE EVOV OTTOTEAEGUATIKO TPOTO TAV® GTNV TOLOTNTO, Kl
€101 01 YpeMGElIC TpoOcPaonc Oa umopovcay va tifevial KdTtm omd To

KOOTN
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4.4 XYMIIEPAXMA

[ToAAEC ywpeg (ovumepthopPovouevov kon tov H.ILA. and v IIpdén
TnAemkovoviav tov 1996) &yovv vioBetncel oty Ttpdén pvOuicelc
OmOV TO OIKTLO 7OV KOAElL Oo TPEMEL VoL TANPOVEL TO «KOAOVUEVOY
OikTLO U auolPBn (ypeéwon) tepuoticuod mov Ho PBaciletor 6To
Moaxkpoypovie Avéntikd Kooctoc (Long Run Incremental Cost —
LRIC) tov «evoaicOntowv» evkoAliwv — ovvorotntov (facilities)
KUKAOQOPIOC TOV OTOOEKTN] OIKTLOV 7OV YPNGIUOTOLEITOL Y10 VO
TEPUATICEL TIC KANGELC.

Me v gpyacia poc ocicaue 0Tt To LRIC umopei (amd pwoévo tov) vo unv
amotelEl KaAO Ogiktn Otav AopuPdvovton Kivntpa yio erévovon (otnv
TO10TNTA)
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4.4 XYMIIEPAXMA

Me OAa avtd, akovyetal evOld@EPOV £vo cOoTNUE Omov Ba €0tve
UNOEVIKT] EMPAPLVON O1GVVOEGTC.

¢ Katt 1€1010, €@opuoOleTOl EVKOAO OTNV TPAEN Kol amd TNV GAAN
TAELVPA OTIVEL LYNAOTEPQ KIVITPQ Y10 ETEVOLOT (GE TOLOTNTA).

e Am6 v dAAN sivar kol kKowwvikd mo amooektd. H Federal
Communication Commission (FCC) npdoopata Cexivinoe pia
OLOOTKOGTOL YO TV DAOTTOINGT) EVOG TETOLOV GUGTIULOTOC OLLGVVOECTG.
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