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I. Introduction

It has become conventional wisdom that competition in telecommunications
(possibly subject to regulation) serves welfare and consumers better than the
former state monopoly, both from a static as well as from a dynamic perspec-
tive. The British regulatory authority Oftel states: “Competition is the means to
best protect consumers interests. Competitive markets with incentives to inno-
vate are fundamental to meeting consumer needs. Regulation must not under-
mine such incentives but instead should be directed towards achieving effective
competition and, as necessary, protecting consumers before it is achieved or
where there is a need for additional protection.” (Oftel 2000, 1.2-1.4). Regulation
(shortly after liberalization) can thus be seen as a means to promote competition
in the short and the longer run. It promotes competition in the short run if, for
given entry, the pressure on prices is increased; it promotes competition in the
long run if entry into the market is facilitated.

Shortly after liberalization, the regulator possibly has to intervene to avoid the
exploitation of the consumers by the former state monopolist who still enjoys a
dominant position. Such regulation must bear in mind that the incentives to enter
and invest in infrastructure must not be undermined by such regulation. Ideally,
regulatory pricing policy is designed such that it fosters competition and makes
consumers better off.

" This paper was written while Paul de Bijl was at CPB Netherlands Bureau for Eonomic
Policy Analysis. Martin Peitz gratefully acknowledges financial support from the Deutsche
Forschungsgemeinschaft (Heisenberg Fellowship).
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Competition in asymmetric markets — and this is what “new” competition im-
plies — and regulatory policy in such markets is the topic of this paper. Asymmet-
ric market environments may ask for asymmetric regulation. In the policy debate
the desirability of asymmetric regulation has been recognized (see, for instance,
European Commission 2000, and Oftel 2000).! Recent market liberalization in
Europe has allowed new competitors into the market, some of which are busy to
build up their own networks. Central to the success of an entrant is its access to
the end users. If entrants are to build their own consumer base they have to
build up their own access network (local loop) or have to engage in unbundling
agreements with the owner of the local loop — in the former case one speaks of
facilities-based competition, in the latter of local loop unbundling.

In this paper we present a simple model of competition in telecommunications
market in which entrants have already made the necessary investments (or
contractual arrangements) to compete in a particular telecommunications mar-
ket. An entrant operator has access to consumers either by its own facilities or
through local loop unbundling. Hence, we consider a situation of two-way inter-
connection. Our main question is: How should one design regulation with the
purpose of stimulating competition, ensuring that consumers benefit from entry
and operators have sufficient interests to be active in the market?

Different from most of the literature, our focus is on asymmetric initial market
conditions and asymmetric regulation. The literature on the economic theory of
two-way interconnection has been initiated by the papers of Armstrong (1998),
Laffont, Rey and Tirole (1998), and Carter and Wright (1999). This work and
follow-ups have been reviewed by Laffont and Tirole (2000) and Armstrong
(2001); see also De Bijl and Peitz (2000). In De Bijl and Peitz (2000; 2001) and
Peitz (2001), we develop models that allow us to address some of the asymme-
tries that have received little attention in the existing theoretical literature.? We
draw heavily on this earlier work. In this paper our focus is on policy relevant
conclusions that emerge from access price regulation in an evolving industry.

In our market, the entrant initially lacks a track record of quality whereas the
incumbent already has such a track record. This captures the reliability of the
networks and the reputation for quality. Given that the entrant is active, its track
record improves exogenously over time and the asymmetry between the op-
erators becomes smaller as the entrant gains experience and reputation. Op-
erators compete in two-part tariffs, that is, they set a price per call minute and a
monthly subscription fee. In the present paper we present and discuss some of
the results within a particularly simple setting. Also, we start from a model of
regulated per-minute retail prices which serves as a benchmark. We solve this
model analytically.

The main insight of the current paper is that asymmetric access price regula-
tion is a powerful policy instrument that benefits the entrant and consumers.?

! See also Peitz (2002) and De Bijl and Peitz (2000).
2 There does not exist a consensus in the literature whether regulation should be al-
lowed to be asymmetric or not (see Perrucci and Cimatoribus 1997).

3 This insight is also obtained in De Bijl and Peitz (2001), and Peitz (2001). In the cur-
rent paper, we combine analytical and simulation work.
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This provides a policy recommendation for the regulation of the wholesale
market.

To the extent that wholesale price regulation on its own still leaves room for
the former state monopolist to exploit consumers, regulation of retail prices may
be desirable: since the incumbent initially enjoys substantial market power, a
price cap regime in the retail market may be needed in addition to asymmetric
access regulation in order to protect consumers from excessive retail prices.
Binding price caps on the incumbent's subscription fee make, however, the in-
cumbent operator more aggressive, which possibly reduces or eliminates the in-
centives for an entrant to undertake the necessary investments to compete in
the market. Hence, such retail price regulation has to be applied very carefully.

Section Il presents the model, the solution procedure, and a short discussion
of the first-best outcome (including a discussion of the costs and benefits of lib-
eralization). Based on Peitz (2001), section Ill analyzes the model under the re-
striction that per-minute prices are fixed equal to true marginal costs so that op-
erators only compete in subscription fees. This modes is solved analytically and
serves as a benchmark. Based on De Bijl and Peitz (2001), section IV analyzes
the model in which pricing in the retail market is not restricted. It also considers
price cap regulation in the retail market: namely, the regulator may wish to im-
pose a (temporary) price cap on the incumbent's subscription fee. Section V
provides a discussion of results and a discussion of related policy questions.

Il. A Model of Facility-Based Entry

We consider two operators, an incumbent (operator 1) and an entrant (op-
erator 2). The model is a simplified version of the model used in De Bijl and
Peitz (2001).

Assume that the two networks have a full-coverage network. This is a natural
starting point when analyzing fixed telephony. The networks consist of a long-
distance backbone, a local access network, and switches. In each period

t=1,...,T, each operator i chooses a per-minute price pit and a subscription fee
mit . The market shares resulting from competition and consumers' choices are

denoted by s} =sy[py, pomy, my;t] and sb = s,[py, Py, mo;t]

1. Consumer Demand

The consumer side consists of consumers with mass n who all are subscribed
to either one network. To avoid head-to-head competition a la Bertrand, we as-
sume that networks are horizontally differentiated. Consumers are assumed to
be uniformly distributed on the [0,1]-interval. Operator 1 is located at I, =0, and
operator 2 at I, =1. Consumer z1 [04] incurs a disutility -qli - 2|, which is linear

in the distance between consumer location and the location of the operator. The
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parameter q expresses the substitutability between networks: if g =0 networks
are perfect substitutes; the larger g the more differentiated networks are.*

Each consumer subscribes to exactly one operator. The consumer who is
identified by its location z subscribes to operator 1 if vl[pl,ml; t]- gz >v2[p2,m2; t]
-q(l- z), where Vi[pi ,M; ;t] denotes the conditional indirect utility of a network at
the ideal location z. The realized market share of operator i is equal to:

At mt- An. .
st :l+"llpi M 'tJ' VJ[pJ’mJ't]

| 2 2q

An operator's market share increases if the operator offers a relatively larger
level of net utility to consumers, and decreases otherwise. One can observe that
larger values of ¢ make it more difficult to gain market share.

Conditional indirect utility for a network at an ideal location takes the follow-
ing form:

vilpi,mist] = Uit]- mi +ulx[p;]]- pix[pi].

This indirect utility consists of a traffic-independent part and a traffic-
dependent part. Clearly, net utility is decreasing in prices. We implicitly assume
that net utility of each network is positive for all consumers, that is, vij-q>0.

First, consider the traffic-dependent part. Given a price per-minute equal to
pi » each consumer has an individual demand of x[pi] call minutes, and derives

utility u[x] from calling x minutes.®

Second, consider the traffic-independent part. Here, the consumer has to pay
the subscription fee m; . A consumer derives a fixed (and possibly operator-
specific and time-dependent) utility from subscribing to network i, Ui[t] , Which is
independent of the number of telephone calls that are made.® We postulate that
the fixed utility can be written as uio(l- gilt]). The different terms are understood

0
i
ties. In our analysis we assume that networks are symmetric in the long run so

that u) =ud =u®. The second term q;[tju reflects the disutility due to the (par-

as follows: the first term u;° is an individual effect, which are long-run fixed utili-

tial) lack of track record of network i, gift], where 13 gyft]s 0 and limye ya;ft]=0 .
With respect to this track record we postulate that there exists an asymmetry

4 This is the Hotelling specification that has also been used in the seminal papers by
Armstrong (1998) and Laffont, Rey, and Tirole (1998).

5 Since individual demand of a subscriber to operator i is defined by
x[pi] =arg maxx{u[x]- xpi} , individual demand is derived by solving the first-order condi-
tion for utility maximization u{x] =p.

6 Asymmetries on the demand side have been introduced by Carter and Wright (1999;
2001) and De Bijl and Peitz (2000; 2001). Note that we do not allow utility to depend on
the number of received calls. On this see Jeon, Laffont, and Tirole (2001).
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between the incumbent and the entrant: an entrant has to build up the reliability
of its network and the reputation for quality. Hence, in early periods we have
a2[t] > aqt] . In particular, in our simulation we assume that the incumbent does

not suffer from such an initial lack of a track record so that qft]=0 for all t. De-

pending on the reliability and reputation of the former state monopolist, this as-
sumption can be modified.

The track record captures utility differences between operators stemming from
quality differences which may exogenously vanish over time. Entrants may be
quick to roll out networks to offer voice telephony and gain market share, but ini-
tially, their networks may not satisfy the same quality standards as the incum-
bent's network.” The track record also captures the utility derived from availabil-
ity and quality of services that are additional to basic telephony (e.g. wake-up
calls, information services, voice mail) that may be added by the entrant over
time. An alternative specification in which previous market share enters is pro-
vided by De Bijl and Peitz (2001) (see also De Bijl and Peitz 2000).

Example: one concrete specification of demand and utility functions would be

the following: u[x]=ax-%bx2(a,b>0) so that x[pj]=(a-p)/b and

vi[pi,mi;t]:ui[t]+%(pi -af /b-m; . For the purpose of illustration, utility is as-

sumed to increase linearly with the track record of the new firm up to some pe-
riod t*. We write qft]=1- minft- 1,(t*- 1} /(t*-1). This is also the specification
that will be used in the simulations.?

2. Costs, Traffic Volume, and Profit Functions

Following the theory on competition in telecommunications (e.g. Laffont and
Tirole 2000) we distinguish between three different types of costs: fixed costs
that are independent of traffic and the number of consumers served, connection-
dependent but traffic-independent “fixed” costs, and traffic-dependent costs.

The first type of costs, Cj, is independent of the number of connections. Such

costs may be incurred initially, for instance, the costs of building a backbone,
and are possibly sunk when pricing decisions are taken.

The second type of costs is connection-dependent but traffic-independent: the
per-period and per-connection fixed cost of the local access network, which will
also be denoted as the fixed cost of the local loop. This cost captures, for in-

7 For the sake of simplicity, we did not make endogenous the decisions such as to what
extent to upgrade a cable network. We purely focus on pricing decisions and see our
specification as an interesting starting point because some asymmetries between net-
works are likely to persist in the medium term independent of the decisions of the new op-
erators.

8 We specify demand as linear. This can be seen as the linear approximation of a non-
linear demand function. For this it would be important to have a good estimate of the slope
of the demand curve in the neighborhood of the realized equilibrium.
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stance, the maintenance cost of the local loop, and may also include the in-
vestment cost that has to be recovered. Operator i's fixed cost of the local loop
is denoted by f; . Connection-dependent but traffic independent costs affect the

gain per consumer and therefore operators' pricing decisions.

The third type of costs are traffic-dependent. Marginal costs of telephony are
close to zero, if one strictly applies the definition of marginal costs. In reality, op-
erators typically impute fixed costs to telephony traffic, enabling them to define a
reference point for prices (although these costs do not directly depend on traf-
fic). We follow this latter understanding of costs and define “marginal costs” as
the costs that a sales/marketing department attributes to traffic when making
pricing decisions.®

Costs which are also perceived as traffic-dependent costs are charges for in-
terconnection and access. These charges are typically incurred on a per-minute
basis. Total traffic-dependent costs therefore include an operator's marginal
cost, as defined in the previous paragraph, and charges paid to other operators
for interconnection and access. Let cy denote operator i's traffic-dependent

cost per-minute associated with a telephone call of type k, as explained below.
We will follow the convention in the literature, where it is typically assumed that
the marginal cost of a call does not depend on whether the call is on-net or
off-net:

Ci1- Ci2 =Ci3

In the case of off-net calls and incoming calls, the operator of the network
where the call originates pays a per-minute terminating access fee to the op-
erator of the network where the call terminates. Period-t terminating access

prices paid to operator i are denoted by tit . Access prices are reciprocal in pe-
riod t if t{ =tt2 and non-reciprocal or asymmetric otherwise. We distinguish three
types of telephone calls:

on-net calls: calls that originate and terminate on a single operator's net-
work (k = 1) with associated costs cj; for operator i;

off-net calls: calls that terminate on another operator's network (k = 2)
with associated costs ¢, +t} for operator i;

incoming calls: calls that originate from another operator's network (k = 3)
with associated costs cjz - tit for operator i.

To derive profit functions, we have to specify consumers' calling patterns. We
assume that when a consumer makes a telephone call, the receiver of the call
can be any other consumer with equal probability, independent of the network

9 This should be kept in mind when making welfare comparisons: per-minute prices
equal to these marginal costs may not be welfare-maximizing because in the first best per-
minute prices are equal to true marginal costs (below we abstract from such considera-
tions).
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she is subscribed to. In the aggregate, the shares of on-net and off-net calls of
an operator are equal to its and its competitor's market share, respectively.*®

Profits are generated from different sources. The expressions for these terms
of the profit function are easily expressed (see table 1).

Table 1

Net Revenues

Source Operator 1 Operator 2

On-net traffic ( ) ( )
nslslx p1 P; - C11 n5282 Dz Py - C21

Off-net traffic
n5132 p1 p1 C12 - t nszslx p2 p2 Cyo - t

Incoming traffic [ H ) [ H )
nszslx Py 1 - c13 nslszx py] t5- co3

ns; (ml fl) ns, (mt2 - fz)

Subscriptions

Operator i's period-t profits, denoted by p; , are the sum of net revenues from

on-net traffic, profits from off-net calls, profits from incoming traffic and profits
from subscription minus fixed costs that are independent of the number of sub-
scribers. Profit functions depend of both operators' prices, which reflects that the
operators strategically interact with each other. Fixed costs not attributed to traf-
fic or connection, although they clearly affect profits, do not influence pricing de-
cisions.

3. Equilibrium

To conclude the description of the model, we recapitulate the structure of the
game. Operators take terminating access prices ti and tg in each period as

given. They simultaneously choose per-minute prices pi and pt2, and (monthly)

subscription fees mi and mtz. Consumers observe these prices, choose where

10 For instance, given prices and realized market shares, the total volume of call min-
utes that originates on network 1 is equal to nslx[pl] . Then a fraction sy of this volume,

that is, nslslx[pl], terminates on network 1. Similarly, the traffic volume terminating on
network 2 is nszslx[pl] .
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to subscribe and make their telephone calls in period t. Operators receive profits
p1lp1. P2, Mg, my;t] and palpy, p2,my,my;t] in period t.
Operators maximize period profits while taking the prices chosen by its rival

firm as given. Equilibrium values of functions and variables will be marked with
superscript *. For example, in an equilibrium in period t, operator 1's per-minute

price is denoted by pi*. A Nash equilibrium in period t, which is characterized

by prices pj*, py* mi* mj* , satisfies the following conditions:

1. Each operator's prices pit* and mi‘* maximize its profits given the other

operator's prices p; * and m} * fori=1,2, whereit |.

2. Consumers choose a network and a quantity of call minutes to maximize
net utility, and the operators take this behavior into account while choos-
ing prices.

In an equilibrium in period t, none of the operators has an incentive to deviate
from its pricing strategy (pi‘*,mit*), if

P1lpr*, Pyt my* my* 2 pllplv p5*, my, mb*; tJ and

te b t t %. t t .
P2 pl*v pg*vml*i mz*vt 8 P2 p]_*v p21m]_*’ mp;t

for all admissible py, po,mg, m5 . In our simulations we check that the solutions to
the system of first-order conditions, (pi‘*,mit*), are a global maximizer of

pi’&gpg*,mﬁ*;t] . For details see De Bijl and Peitz (2001).

We consider a sequence of Nash equilibria for periods t = 1,...,T. This se-
quence generates the same outcome as the subgame-perfect equilibrium of the
game which encompasses all T periods as different stages.

4. Surplus and Welfare

The market outcome and the impact of regulation can be evaluated by as-
sessing consumers surplus, profits and market share of each operator, and
welfare. It is possibly important to consider not only welfare but also consumers
surplus because regulation may decrease the former but increase the latter (and
transfers from producers to consumers may only be achieved through regula-
tion). A regulator wishing to ensure that consumers benefit from entry and com-
petition, may be interested in maximizing consumers surplus under the con-
straint that the operators make enough profits to have incentives to invest in in-
frastructure and quality of service. Alternatively, it may want to maximize a
weighted average of consumer surplus and profits for each firm.
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Producers surplus in period t, PS!, is equal as the sum of profits in the indus-

try. Consumers surplus in period t, CS!, defined as the consumers' aggregate
net utility, is equal to

cs! =nsqpt, py,mé mb; thlpt. mt;t|+nsa|pt, ph. mt, m: o[, mb
n o}
-2 8ot gt ool P
2

The last term in the expression for consumer surplus is the disutility that con-
sumers incur owing to the subscription to a network that does not possess ideal

characteristics. The welfare level in period t, W', is equal to the total surplus
that is realized in the market, w' =pst +cst.

5. Welfare: The Costs and Benefits of Liberalization

Consider two technologically symmetric networks, that is, their cost structures
are identical. In this case, we ask: is a cost-based duopoly superior to a cost-
based monopoly in terms of welfare? Note that first-best pricing involves per-
minute prices equal to (true) marginal cost, that is, p; =c;;. Since we assume
that all consumers participate in the market, the level of the subscription fee is
arbitrary.’* We can consider subscription fees equal to the fixed costs of a con-
nection, mj =f;.

In our model, a duopoly leads to the following social costs, compared to mo-
nopoly:

connection-independent fixed costs, C!, are duplicated,

the entrant initially lacks a track record of quality.
In our model, a duopoly leads on the other hand to social benefits:

the differentiated duopoly better fits a consumer population with hetero-
geneous tastes.

Other social benefits (that are not incorporated into the model) are those as-
sociated to competition reducing the X-inefficiency of the incumbent, i.e., so-
cially wasteful expenditures can be avoided. Such expenditures were possibly
included in the profits of the incumbent. Also, mature competition creates a
level-playing field, and this possibly reduces the social costs of regulation, which
were not introduced into the model. Last but not least, it is often claimed that a
protected monopoly leads to dynamic inefficiencies by not providing the right in-
centives to invest.

1 Clearly, for high subscription fees some consumers eventually no longer subscribe so
that the assumption of full participation only makes sense for sufficiently low subscrip-
tion fees.
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If fixed costs Cit are negligible in the long run duopoly is welfare improving

upon monopoly (at cost-based prices). This is so because in the long run the
entrant will have built up a track record of quality and offers the same utility v;
5
ity track record, the entrant's network offers lower fixed utility in early periods.
Therefore, a duopoly is welfare improving upon monopoly in the short run if the
better average fit owing to product differentiation overcompensates the lower
utility associated to the lack of track record in the short run. Considering in-
tertemporal welfare, if the discount factor is sufficiently close to 1 and the time
horizon T sufficiently long, then a cost-based duopoly dominates a cost-based

monopoly in terms of welfare for sufficiently low fixed costs Cit .

as the incumbent at prices pj = p, m; =m} . Because of the initial lack of a qual-

Even if a cost-based duopoly leads to lower welfare in our model, one can still
make the case for competition by referring to unmodelled advantages of compe-
tition such as those mentioned above. Below, we take the decision to introduce
competition as given.*?

lll. A First Analysis

The analysis in which per-minute prices are flexible is rather complex. There-
fore, based on Peitz (2001), we present in this section a simple model in which
per-minute retail prices are fixed at true marginal cost levels, that is, pj =cq,
i =1, 2. Operators are not allowed to adjust per-minute prices to perceived mar-
ginal costs. This implies that under positive access markups both operators will
suffer from losses for off-net traffic whereas on-net traffic does not contribute to
profits. Profit functions can be written as

pi =nsisx[caflci- c2- tj )+ nsisix[ealt - ca)+nsi (m; - )
=ns; (szx[cl]ti Sty)rmi-f)

By looking at the profit functions we make the following remark:

Remark 1: In the model with fixed per-minute prices, profits are neutral to the
level of reciprocal access prices. This holds not only if the market is symmetric
but also if it is asymmetric.

In the model with flexible per-minute prices profit neutrality can be shown un-
der symmetric competition but not under asymmetric competition.®* This sug-
gests that our simple model does abstract from an important element which
arises from differences in individual demand due to different per-minute prices

12 Nevertheless, before the government decides to liberalize a market it is important to
ask whether competition (regulated or not) indeed improves upon a regulated monopoly.

13 In their simulations De Bijl and Peitz (2000) observe that the larger operator does not
gain from an access price different from marginal costs. This is formally shown in Carter
and Wright (2001). We also would like to point out that in our simple model a reciprocal
access price cannot be used as a collusive device.
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under asymmetric competition. Nevertheless, we will see that our simple model
is quite useful for the analysis of asymmetric access price regulation.

We obtain a unique equilibrium candidate that solves the first-order conditions
of profits maximization.** If asymmetries between networks are sufficiently small
then the solution to the first-order conditions indeed is an equilibrium. In par-

ticular, we assume that the expression for m{ and s; below are positive for

both operators (under cost-based access price regulation). This means that we
implicitly assume that networks are not too asymmetric. Subscription fees have
equilibrium values

) m =%(2fi +f)+q +%(ui - uj)+3%((ui U )+ - 6 Kedt - 1)

Market shares, in equilibrium, are®®

s =1, (Li-ui)+l - fiJ.
2 6q
The market share is positive if (Ui - Uj)+(fj - fi)+3q >0. We can now make the
following remark:

Remark 2: In the model with fixed per-minute prices, in an interior equilibrium,
market shares are independent of access prices.

This implies that total surplus is independent of access prices. Equilibrium
profits reduce to

pi = 3;2 ((Ui - Uj)+(fj - fi)+3Q)2(2q +(ti 'tj)x[cl])-

From these expressions we immediately obtain a number of interesting and
intuitive comparative statics results.

Result 1: In the model with fixed per-minute prices

i) a higher access price of operator i leads to higher profits of operator i and
lower profits of operator j, j ! i;

ii) lower fixed costs of the local loop of operator i lead to higher profits of op-
erator i and lower profits of operator j, j ! i;

iii) similarly, a higher fixed utility offered by network i leads to higher profits of
operator i and lower profits of operator j, j * i;

iv) if networks become more differentiated profits of both operators increase.

14 Note that “typically” (ft1-to] not too large) best responses are upward sloping and
networks are strategic complements.

15 We require that the expression for mix and sf are positive for both operators (under
cost-based access price regulation). This gives restrictions on the asymmetry between
networks.
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Our main question is what regulatory policy should be adopted such that it
satisfies three objectives: a high total surplus (as a measure of welfare), a high
consumer surplus (because competition is supposed to ultimately benefit con-
sumers), and high profits of the smaller network (to stimulate entry). The propo-
sition above tells us that the profits of operator 2 are increased by setting
asymmetric access prices with t, >t . If we see operator 2 as the entrant that

offers initially a lower brand utility then asymmetric access price regulation that
favors the entrant achieves that the entrant's profits are higher than under cost-
based access price regulation. This means that asymmetric access price regu-
lation is a tool to stimulate entry.

Does the goal to stimulate entry conflict with the goal to protect consumers?
As noted above (see Remark 2) market share is independent of access prices,
which are fixed by the regulator (or arise through cooperative or non-cooperative
choices by the operators). This implies that total welfare is independent of ac-
cess prices.’® Changes in access prices merely lead to a redistribution of surplus
between operators and consumers. Consumer surplus can then be written as
total surplus minus total or industry profits. That is,

CS=W - nq - %((fr f2)+(Uz - U - £2)+ (U2 - Up)- 3x[erlts - t2)).

Note that consumer surplus depends on the difference of access prices
me t,-t,. Operators can be asymmetric on the cost side or the demand side.
Suppose that both have the same cost structure and that the only difference
between the two operators is that operator 2 is (initially) less attractive, that is,
U; >U, . We then find that

Tes _. 3L[C1](U1_ U2)<0.
fm 9

Consequently, not only the entrant but also consumers benefit from access
price regulation that favors the entrant (t, >tq).

Result 2: In the model with fixed per-minute prices, asymmetric access price
regulation that favors the weaker operator leads to higher profits of this operator
and to higher consumer surplus while total surplus remains constant.

We can see the unambiguous effect on consumer surplus by looking at sub-
scription fees (using the fact that market share does not change, see Remark 2).
Not only do consumers in the aggregate benefit but each individual consumer
benefits from asymmetric regulation because subscription fees of both operators
are lower than under reciprocal access price regulation.*”

6 To see this, note that access prices above costs do not distort per-minute prices be-
cause the latter are fixed. Since market share remain constant, both costs and gross utili-
ties are not affected by changes of the access prices.

17 We see this from equation (1): the incumbent network enjoys a fixed utility advantage
so that all consumers described to this network pay less as t, - t4 is increased. Since the
sign of the fixed utility difference and of the access price difference is reversed for the en-
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Summarizing, this model provides strong reasons for the regulator to use
asymmetric regulation in markets in which an entrant is initially at a disadvan-
tage. We will see below that this conclusion remains valid if operators are free to
set per-minute price.

IV. New Competition in Telecommunications Markets

In this section we analyze the model of Section Il with the help of simula-
tions.®® We characterize the evolution of a telecommunications market under a
certain parameter constellation (see the appendix). In contrast to the previous
section, both operators are unconstrained in their choice of two-part tariffs.

1. Operators' Retail Prices

Each operator has two instruments, per-minute price and subscription fee,
and can separate the building of market share in terms of subscribers from the
generation of call volume for each subscriber (see, for instance, Laffont, Rey,
and Tirole 1998, p. 21). Given any prices of the competitor, profit maximizing
prices of an operator involve a per-minute price equal to perceived marginal
costs, formally

pit* = sitci1+s§ (Ciz +t ﬁ) ineach periodt .

In setting its per-minute price, each operator behaves as if it maximizes the
difference between consumer's surplus and costs that are traffic-dependent. In
this respect, it behaves like a monopolist, which uses the subscription fee to ex-
tract consumer surplus and sets the usage price equal to marginal costs. The
reason is that the gain in consumer surplus from a cut in the per-minute price
below perceived marginal costs is less than the associated cost that the opera-
tor incurs, whereas a reduction in the subscription fee translates one-to-one into
greater consumer surplus. Hence, in competing for market share, the subscrip-
tion fee is a more effective instrument than per-minute price.

One can show that an operator that sets its per-minute price equal to per-
ceived marginal costs makes zero profits from the total amount of on-net and
off-net traffic. Consequently, the only sources of profits are revenues from sub-
scription and revenues from incoming traffic.’® In equilibrium, an increase in the
product differentiation parameter q has no direct effect on per-minute prices,

trant also all consumers described to the entrant's network pay less as to-t1 is
increased.

18 For analytical results, see Peitz (2001).

19 per-minute price equal perceived marginal cost holds in the symmetric setup of Laf-
font, Rey, and Tirole (1998) and asymmetric setups as in this paper or De Bijl and Peitz
(2000; 2001). Note the difference to the analysis in the previous section. Nevertheless, re-
sults in the two versions coincide under cost-based access price regulation.
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while it directly pushes the subscription fees upward (there are possibly also in-
direct effects through changes in market shares).

2. Cost-Based and Reciprocal Access Price Regulation

In our simulations the fixed utility disadvantage of the entrant decreases line-
arly over time up to period t*, which is set equal to 11 (one period corresponds
to two months). Subscription fees respond to this fixed utility difference. For in-
stance, under cost-based regulation, in period 2 the fixed utility difference is
equal to 45 euros and the difference in subscription fees is equal to 30 euros
(period 5: 30 euros and 20 euros, respectively; period 8: 15 euros and 10 euros
respectively). The evolution of subscription fees is depicted in figure 1. Under
cost-based regulation all variables can be expressed analytically and it is possi-
ble to dispose of numerical methods (see Section Ill for the analytical results
with tj =c3).

Figure 1

Cost-based Regulation: Subscription Fees
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Similar to subscription fees, also market shares evolve linearly over time until
the entrant has fully built up its track record of quality. With our parameter val-
ues the entrant first gains a market share of around 8.3% which is augmented
by around 4.2% each period.

Under cost-based regulation, none of the operators obtains profits from in-
coming calls and profits in equilibrium are p! =nsit(mit - f; ) C!. Here, we look at

profits gross of fixed costs Cit . Since the entrant's market share and subscrip-
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tion fee increase linearly over time, profits are increasing and convex over time
until the entrant has caught up with the incumbent. Correspondingly, the incum-
bent's profits are decreasing and convex over time (see figure 2).

Figure 2

Cost-based Regulation: Profits
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As explained in Section Il, welfare in a mature duopoly dominates welfare un-
der monopoly for Cit sufficiently small because of beneficial product differentia-

tion. In initial periods, there is a social cost to duopoly because of the lack of the
entrant's track record. If those social costs are high, welfare is possibly higher
under a regulatory regime which makes it harder for the entrant to gain market
share in early periods. The trade-off between the gradual built-up of a track rec-
ord, which makes the entrant more attractive, and the gain in market share ex-
plains why welfare can be decreasing over time in early periods, as demon-
strated in figure 3. As competition matures, the incumbent's profits decline and
this is only partially offset by the increase of the entrant's profits so that producer
surplus is declining over time. At the same time consumers gain from more ma-
ture competition, which is reflected by the increasing trajectory of consumer sur-
plus (see figure 3).
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Figure 3

Cost-Based Regulation: Surplus
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In our simulations, introducing a reciprocal access markup does not substan-
tially change the picture in terms of the slopes of the trajectories of the variables.
The only notable exception is the per-minute price which was constant under
cost-based regulation. Since per-minute price equals perceived marginal costs,
the entrant's per-minute price is decreasing over time as it builds up a track rec-
ord of quality. The reason is that it has a small market share in early periods
leading to relatively high perceived marginal costs. These costs are significantly
higher than those of the incumbent because a call originating on the incum-
bent's network is most likely to terminate on the incumbent's network when the
incumbent's market share is large.

Under a positive reciprocal access markup, the entrant has a lower market
share than under cost-based access pricing because of its higher perceived
marginal costs. Whether or not the entrant is doing better under reciprocal ac-
cess price regulation in a period in which it has not yet fully built up its track rec-
ord cannot be said unambiguously. Our simulations give the result that aggre-
gated over time it receives lower profits under a reciprocal access price markup
than under cost-based regulation.® In the long run, profits are not affected by a
symmetric access markup: in a symmetric market losses in profits from sub-
scription are exactly offset by gains in profits from incoming calls when compar-
ing a positive access markup to access price equal the marginal cost of the local
loop (the profit neutrality results in mature markets has been pointed by Laffont,
Rey, and Tirole 1998).

20 On reciprocal access price regulation in an asymmetric market see De Bijl and Peitz
(2000, Chapters 3 and 4), De Bijl and Peitz (2001) and Carter and Wright (2001).
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Clearly, a positive reciprocal access markup reduces welfare and consumers
surplus in the long run because perceived marginal costs deviate from true mar-
ginal costs giving rise to a deadweight loss.

3. Asymmetric Access Price Regulation

Asymmetric access price regulation treats entrant and incumbent differently.
We consider regulation which favors the entrant in early periods of competition
by fixing an access price above marginal costs for calls terminating on the en-
trant's network. In our simulations reported here, this access markup prevails for
six periods. The incumbent and, in later periods, also the entrant, are subject to
cost-based regulation. This asymmetric regulation generates positive profits
from incoming calls for the entrant.

While building up its track record the entrant gains market share so that it be-
comes more likely over time that a consumer who is subscribed to the incum-
bent's network makes an off-net call. Hence, under our asymmetric regulatory
regime the incumbent's perceived marginal costs are increasing over time as
long as the entrant is allowed to charge a fixed access markup (see figure 5);
the incumbent sets a higher per-minute price than under cost-based regulation.
The more aggressive behavior of the entrant can be explained as follows: an
additional consumer not only generates profits for the entrant through its sub-
scription but also generates additional incoming calls, which are valuable to the
entrant. It turns out that under mutual best replies both operators price more ag-
gressively than under reciprocal access price regulation.?* For early periods, in
which the per-minute price of the incumbent does not differ much between cost-
based and asymmetric regulation (this can be seen by comparing figure 4 with
figure 1).

The difference between true and perceived marginal costs is quite small ini-
tially due to the small market share of the entrant (so that the analysis of section
Il comes quite close to what is observed in our simulation results). Neverthe-
less, competition is strongly affected because the entrant gains from incoming
traffic. In our simulation, the evolution of market share is only slightly better for
the entrant under asymmetric regulation than under cost-based regulation (they
do not change in the version of section Ill) but its profits in early periods are
much larger in relative terms.

To facilitate the comparison between cost-based and asymmetric access price
regulation we present in tables 2 and 3 profits and consumer surplus for the pe-
riod 1 and period 6. Note that the results in the first and second column are
analytical results that correspond to cost-based regulation and asymmetric ac-
cess price regulation such that the incumbent's per-minute price is fixed to true
marginal costs (see section lll). The third column is derived from simulations.
Numbers show that asymmetric access price regulation is effective in stimulat-
ing competition by increasing the entrant's profits and consumer surplus.

21 This result appears to be robust in our simulations. It would be desirable to have this
as a general (analytical) result, as in section IlI.
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Figure 4

Asymmetric Access Prices Regulation: Subscription Fees
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Figure 5

Asymmetric Access Prices Regulation: Per Minute Prices
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Table 2

Profits and Surplus in Period 1 —
Cost-based Versus Asymmetric Access Price Regulation

45

Cost-based ac- | Asymmetric access | Asymmetric access price
cess prices prices with fixed per- | regulation with flexible per-
minute prices minute prices
p1 1680.56 1428.47 1429.04
1
1 13.89 15.97 15.97
P2
cst 7073.61 7323.62 7323.01
wl 8768.06 8768.06 8768.02
Table 3
Profits and Surplus in Period 6 —
Cost-based Versus Asymmetric Access Price Regulation
Cost-based ac- | Asymmetric access | Asymmetric access price
cess prices prices with fixed per- | regulation with flexible per-
minute prices minute prices
pe 1003.47 852.95 854.03
1
p6 170.14 195.66 195.53
2
csb 7568.40 7693.40 7692.15
we 8742.01 8742.01 8741.71

Trajectories of profits under asymmetric regulation are depicted in figure 6.
Using our parameter constellation, profits in period 1 are 16 instead of 14 million
euros and, in period 6, they are 196 instead of 170 million euros (see tables 2
and 3). This makes asymmetric access price regulation a powerful instrument to
improve the entrant's profits in early periods. Entrants whose fate depend on
short-run profit evaluations of financial markets may need such an initial regu-
latory stimulus to become or remain active in the market.

More intense competition in early periods works in favor of consumers so that
consumers surplus is higher under asymmetric regulation than under cost-based
regulation. Welfare is lower for two reasons: first, a small number of consumers
subscribe to the entrant's network who would have subscribed to the incumbent
under cost-based regulation. Due to the initial lack of the entrant's track record
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this constitutes a loss in social surplus. Second, the deviation of the incumbent's
per-minute price from true marginal costs creates a deadweight loss. Both these
effects are rather negligible in our simulation. (In our analysis with fixed per-
minute prices, regulation was neutral to welfare and purely redistributive).

Figure 6

Asymmetric Access Price Regulation: Profits
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Comparing our analysis in this section to the one in the previous section, ta-
bles 2 and 3 suggest that the analysis of section Ill is a helpful approximation of
the results obtained by simulation. We observe that the distortionary effect due
to higher per-minute prices is small. Net utilities of consumers and market
shares are hardly affected, although there is a significant effect on the incum-
bent's retail prices: for instance, in period 6, the incumbent's subscription fee is
approximately 44 euros if per-minute price is flexible whereas it is approximately
46 euros if per-minute price is fixed at true marginal costs.

4. Price Cap Regulation

If the incumbent is subject to price cap regulation that includes a restriction on
its subscription fee, the price cap is likely to be binding in early periods when the
incumbent still enjoys substantial market power. In these periods the forces of
competition may be insufficient from the viewpoint of the regulatory authority to
guarantee “reasonable” prices for consumers. We remark that price cap regula-
tion that achieves this goal does not need to be phased out; it automatically be-
comes obsolete as competition matures, that is, as competitors gain strength.
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So it can remain in place without inflicting any harm.?> We consider a price cap
that is only applied to retail prices; the wholesale price (that is the access price)
is separately regulated.

Concerning retail prices the regulator may have different concerns. To elimi-
nate a deadweight loss he may force the incumbent to set its per-minute price
equal to true marginal costs (see section Ill). To avoid that consumers have to
pay an “excessive” subscription fee he may separately impose a maximal retail
price. Only one of these two prices may be fixed or both of them.?

As in De Bijl and Peitz (2001), we only consider a price cap on subscription
fees (for more on price cap regulation see De Bijl and Peitz 2000, chapters 3
and 4). This reflects the importance that a regulator may attach to universal
service provision, which is typically embodied in a low subscription fee. For ex-
ample in the Netherlands, telecommunications authority Opta has made sure
that the former incumbent KPN Telecom offers a budget subscription (among
other contracts). The aim of this contract is that every customer is able to be
connected, can be reached, and can make phone calls if needed, although the
per-minute price is usually higher for budget contracts.

Consider a price cap on subscription fees together with asymmetric access
price regulation. We comment on results obtained from simulations for asym-
metric access price regulation in place for 9 periods.?* As argued above, a sub-
scription fee is binding in those periods in which the incumbent enjoys a consid-
erable degree of market power, as can be seen in figure 7. Because the incum-
bent is not restricted in its per-minute price, it increases the per-minute price
above perceived marginal costs in those periods in which the price cap is bind-
ing for the subscription fee. As time passes, the market power of the incumbent
declines; this implies that the shadow price on the price cap restriction de-
creases and the per-minute price decreases, ceteris paribus. This tendency of a
lower per-minute price is only partially offset by an increase in perceived mar-
ginal costs (see figure 8).

The per-minute price is an imperfect instrument for the incumbent to make
profits compared to the subscription fee. In equilibrium, both operators make
lower profits than in the absence of price cap regulation because the incumbent
prices more aggressively. Consumers on the other hand gain from price cap
regulation.

Compared to cost-based regulation, the entrant may do better than under
combined price cap and asymmetric access price regulation. This is not neces-
sarily so: a tough price cap regime may even inflict losses on the entrant so that
it may refrain from entering in the first place. This makes price cap regulation a
difficult policy instrument because one has to balance consumer interests with

22 In practice, the price cap is changed every year according to a predefined rule such
as RPI-X. In particular, if the productivity gain is overestimated a price cap may become
binding as competition matures. In effect, it does not become obsolete.

2 The regulator may alternatively impose a joint retail price cap so as to make a con-
nection together with a certain number of call minutes available at a certain price.

24 A more detailed analysis of simulations is found in De Bijl and Peitz (2001). Some
numbers have to be rescaled to account for differences in market size.
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the goal of stimulating entry. Furthermore, price cap regulation such as pure
subscription fee regulation can lead to strong distortions in the incumbent's
pricing structure away from true marginal costs, and such pricing leads to a
welfare loss.

Figure 7

Price Cap Regulation: Subscription Fees
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The effect of price cap regulation on the per-minute price can be avoided if the
incumbent's per-minute price is regulated separately. Under such a more intru-
sive regulation the regulator can fix the incumbent's per-minute price at its so-
cially efficient level, that is, at true marginal costs. A binding price cap on the
subscription fee then makes the incumbent compete more aggressively than
under cost-based regulation (as well as under regulation that only fixes the sub-
scription fee). This affects the entrant's profits negatively. A\ temporary access
markup for the entrant generates positive profits from incoming calls thus ena-
bling the entrant to approach or reach profit levels that would be realized under
cost-based regulation.

To summarize, also when imposing separate price caps on both retail prices
of the incumbent, the regulator can ameliorate the prospects of the entrant by
complementing the price cap with asymmetric access price regulation.

V. Discussion and Conclusion

This paper has explored the role of regulation in an asymmetric market. First,
consider wholesale price regulation. In early periods after liberalization the en-
trant is at a disadvantage (because of lower fixed utility). We have shown that, in
early periods, asymmetric access price regulation that gives a positive access
markup to the entrant and is cost-based for the incumbent is an effective instru-
ment to increase consumer surplus and to enhance profits of the entrant. An ac-
cess markup for the entrant makes entry more attractive and, given entry, in-
creases competition. Once an entrant has gained competitive strength so that,
under symmetric regulation, it competes more or less on equal terms with the
incumbent, asymmetric regulation should be replaced by cost-based regulation
if regulation is not abolished.?® This conclusion is consistent with the general
objectives and principles on effective competition spelled out by the British
regulator Oftel (see Oftel 2000, appendix I).

This conclusion appears to be robust in particular with respect to the strategy
space of the operators.? As shown by Peitz (2001) and De Bijl and Peitz (2000,
chapter 6), asymmetric access price regulation has the same qualitative effects
on the entrant's profits and consumers' net utilities under two-part tariff with or
without termination-based price discrimination, flat fees, and linear prices.
Therefore, we formulate a regulatory pricing principle for the wholesale market.

Regulatory pricing principle for the wholesale market: In early periods after
liberalization the regulator should set asymmetric access prices such that only
the entrant enjoys an access markup. This has two positive effects on competi-
tion: a\ potential entrant is more likely to enter and, given entry, competition is
more intense. In later periods access price regulation should be cost-based.

25 Regulation is not needed in our model in the long run if in the absence of regulation,
operators negotiate the reciprocal access price. In this case they choose access price
equal to marginal costs in our model.

2 We conjecture that our qualitative results also hold under partial consumer partici-
pation.
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This type of wholesale price regulation is effective in protecting consumers and
encouraging entry at the same time; losses in total surplus are likely to be small.

Even under such asymmetric wholesale price regulation the incumbent may
enjoy substantial market power so that the regulator may want to intervene in
the retail market directly to protect consumers. A price cap on the incumbent's
subscription fee serves the goal to make a connection available to all consum-
ers at an “affordable” price. Note, however, that such regulation leads to lower
profits of the entrant so that the goal to protect consumers in the short run has to
be carefully weighed against the goal to encourage entry (see also chapters 3
and 4 in De Bijl and Peitz 2000). Also, the deadweight loss from distorted per-
minute prices may be substantial.

Regulatory pricing principle for the retail market: A price cap on the incum-
bent's subscription fee leads to “affordable” subscriptions for all consumers.
Profits of both operators suffer so that entry becomes more difficult. This type of
retail price regulation is effective in protecting consumers but it may discourage
entry. Losses in total surplus can be substantial.

We briefly discuss two further issues related to asymmetric regulation that
have not been addressed in our analysis. These considerations are important
for the application of asymmetric regulation.

In our analysis, regulatory policy did not depend on market outcomes. Owing
to the initial uncertainty on the side of the regulator how the market will evolve, it
seems problematic to implement a policy in practice that does not depend on
realized market outcomes. On the other hand, if the replacement of asymmetric
by reciprocal access price regulation depends on market outcomes, operators
can strategically exploit the endogeneity of regulatory variables by taking into
account the effect of their decisions on the relevant market outcomes. This may
be harmful for competition. For instance, a market share-based criterion gives
incentives to incumbents and entrants to behave less aggressively: the incum-
bent prefers a rapid replacement of asymmetric regulation and the entrant the
opposite. Both operators thus have an incentive to raise their subscription fees.

In our analysis, we also postulated that in the long run both operators are
equally efficient. If some of the asymmetries between operators are time-
persistent, the regulator has to worry about inefficient entry. Note that even un-
der cost-based regulation operators with different cost levels can both enjoy
positive profits in an oligopolistic market in which price-cost margins are not
competed away. Applying asymmetric instead of cost-based access price regu-
lation and thus providing a temporary advantage for entrants, the regulator must
keep in mind that this may attract less efficient entrants.

Summary

Launching and stimulating competition in telecommunications markets is an important
policy goal. It contains two elements: to encourage entry and to make competition effec-
tive such that consumers benefit. The first one requires that entrants can make profits af-
ter investing in infrastructure so that they have an incentive to invest. The second one re-
quires prices to be sufficiently low so that consumers enjoy higher net utilities. At a first
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glance, these two element seem difficult to achieve at the same time. In this paper, we
consider price regulation in the retail and wholesale market and answer to what extent
such regulatory policy can stimulate competition. Our main finding is that, in the short run,
asymmetric access price regulation is an effective instrument to make the entrant and
consumers better off.
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Appendix
Parameter Constellation

We spell out our parameter configuration in the following list.

Demand parameters a 20 euro-cents
b 0.015 euro-cents
q 20 euros
uO 50 euros
ap=a 1
t* 11
n 50,000,000
S{ 1
Cost parameters c11 =021 2 euro-cents
Cl2 =Coo 1.5 euro-cents

C13 =C23 0.5 euro-cents

fi=fy 20 euros

The regulatory regimes are as follows: under cost-based regulation, the (re-
ciprocal) access price is set equal to 0.5 euro-cents in all periods. For the recip-
rocal access markup we set the access price equal to 1 in all periods. Asymmet-
ric access price regulation is invoked for a limited number of periods and re-
placed afterwards by cost-based regulation. We consider asymmetric access
prices for six and for nine periods. In the former case we speak of short-lived
asymmetric regulation, in the latter of long-lived asymmetric regulation. In the
moderately asymmetric regime the price to access the entrant's network is 1
euro-cent, whereas in the strongly asymmetric regime the price to access the
entrant's network is 2 euro-cents. Under price cap regulation we consider mod-
erately asymmetric access prices and a price cap on the incumbent's subscrip-
tion fee of 45 euros per period.



