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Abstract

In an oligopoly model with switching costs firms have no incentive to discriminate by price (third degree),
if the environment is symmetric. Thisis partly due to the fact that prices decrease unambiguously with price
discrimination. In an asymmetric environment a firm enjoying some advantage may well have an incentive
to discriminate. In all cases price discrimination increases social surplus. The antitrust treatment of price
discrimination thus has to be questioned.

Acknowledgements. Comments of the audiences at the universities of Bielefeld, Hohenheim and Lausanne
(EARIE-conference) are gratefully acknowledged.



PRIVATE AND SOCIAL INCENTIVESTO DISCRIMINATE IN
OLIGOPOLY

1. Introduction

A common view of lega scholars (e.g. in Germany) reflects the following attitude vis-avis
third-degree price discrimination: Treating customers - who demand the same service or
product - differently in terms of pricing is regarded at odds with antitrust laws. However, if
one firm attracts a customer of a second firm by offering a lower price, the second firm is
allowed to match the price without having to lower the prices for comparable customers. It
is argued in this paper that this view is not compatible with economic theory. More
precisaly: It is a well established fact in economic theory that price matching has a
considerable anticompetitive potentia (e.g. the survey by Edlin (1997)). The main argument
of this paper raises doubts on the view that "regular" price discrimination —treating
comparable customers differently apart from the case of price matching - does have
detrimental efficiency effects in oligopolistic markets. Thus the legal view is put on its head
by arguments of economic theory.

One motivation for the present paper derives from the situation of deregulated electricity
markets in Germany. Early foreign based entrants were substantially hampered by price
matching policies of the local electricity companies (by the way: it was not observed that
electricity companies engaged in discriminatory pricing across former monopoly areas). This
prompted an assessment by a legal scholar (Hubschle (1998)) who questioned the
traditional view on price matching. A leading German antitrust expert seems not to adopt
this view (Moeschel (1999)). As amatter of fact he favors the traditional view.

Given that price matching is a form of price discrimination as the price of a customer
receiving an outside offer is lower without any systematic relation to costs,. it is therefore
tempting to call for a strict ban on price discrimination in order to promote competition.
Indeed this was seems to be called for by lawyersin this explicit context (Hubschle (1998)).
This could be supported by the results on the impact of price discrimination on welfarein a
monopolistic context. Such an impact is ambiguous in general, but a necessary condition for
a positive effect of price discrimination is a positive impact on the aggregate demand (e.g.
Varian (1989)). One might conjecture that in the case of electricity such an effect is
unlikely. However, the results derived in a monopolistic context may not carry over to an
oligopalistic one. Indeed price discrimination has an unambiguously nonnegative impact on



the welfare of consumers in the context of the model developed in this paper. Therefore
banning price discrimination per se seems not a wise thing to do. We shall return to this
argument at various stages of the paper. In any case, it is desirable to have an idea about the
impact of price discrimination in an oligopolistic market before making a judgement on the
desirability of such a ban.

The analysis of price discrimination has been restricted to monopolistic markets in the larger
part of the literature (see e.g. the survey of Varian (1989)). Only quite recently, some
studies have been provided which focus on the instrument of price discrimination in a
competitive framework. Prominent examples of these are Holmes (1989) and Corts (1998).
Holmes argues that the essence of the result in a monopolistic set up can be transferred to a
oligopolistic one: Comparing with uniform prices for al customers, at least one group of
customers loses (has to pay a higher price) and another group of customerswins if firms are
allowed to use third-degree price discrimination. Corts makes the point that this result is
due to the fact that it is assumed that the elasticities of demand of the groups of customers
is ranked identically by the firms. Such an assumption is certainly justified in many
circumstances. In the eyes of each airline the elasticity of demand for business trips is
smaller than the elasticity for tourists. But in other circumstances such an uniform ranking is
not adequate. For example if the locations of firms are geographicaly different the
customers at the own location have more inelastic demand than the customers at the
location of the competitor. But the competitor will rank the elasticities of the same groups
of customers just inversely. Indeed any form of brand loyalty can produce such a non
uniform ranking among firms. Corts argues that in such a situation all prices may be higher
or lower with price discrimination than without. Hence, one major conclusion of hiswork is
that third-degree price discrimination can have quite different effects from those obtained in
amonopolistic context.

This finding provides another motivation for the present paper. A discrete choice model is
offered which shows that third-degree price discrimination results in lower prices for al
customers under quite general circumstances. It should be stressed at this point that Corts
(1998) does not provide any prediction about the direction of change in prices due to
discrimination for a specific model. This finding generalizes some aspects of the work of
Bester/Petrakis (1996) and Anderson/Leruth (1993). These authors, however, focus on
instruments to achieve price discrimination when firms cannot tell which specific customer
belongs to which group of customers without such instruments (coupons in the case of
Bester/Petrakis and mixed bundling in the case of Anderson/Leruth). Therefore while
providing useful insights on the value of such instruments their analyses distract from the



pure case of third-degree price discrimination.. Our results also generalize some findings on
discriminatory pricing in a spatial context as presented e.g. in Anderson/dePalma/Thisse
(1992), pp. 330. There uniform pricing is discriminatory (due to transportation costs) and
yields lower equilibrium prices than mill pricing. While the logic is smilar to the one in the
present paper the spatial model does not fit the particularities of the electricity case well
where transportation costs do not play a major role and due to a long standing relationship
between customer and local provider make switching costs a more important factor. These
authors state on p. 332:" It is tempting to conclude that spatial price discrimination would
emerge as an equilibrium outcome..." In the context of our model thiswill turn out to be not
the case. In a symmetric set-up as usua in the literature on location theory firms do not
have an incentive to discriminate by price. Thisimplies that a ban on price discrimination of
this kind would not have a detrimental effect. However, it is aso shown in this paper that in
an asymmetric environment firms may well have an incentive to discriminate and that price
discrimination then may have awelfare enhancing effect.

The model to be presented in the next section is to some extent chosen to reflect
characteristics of a segment of the electricity market. We concentrate on customers which
have a quite inelastic demand of electricity. Therefore we choose a discrete choice
framework. Each customer demands one unit unless the price surpasses her reservation
price. Electricity companies have built up customer loyalty in the past. This loyalty variesin
degree within the group of home market customers. The set up is general enough to cover
any case where firms have built up customer loyalty and customers' demanded quantity is
fixed. Each firm having built up loyalty with one group of customers defines the two groups
of customers. If no price discrimination is alowed each firm can set only one price. If to the
contrary price discrimination is alowed each firm may charge a price to members of the
"own" group and a different one to members of the competitor's group. Note that in the
context of electricity markets in Germany the type of a customer can easily be recognized
by location. In general we assume that this distinction poses no problem.

To understand the announced result in a symmetric environment note that in a context
without price discrimination a firm would like to set a high price in order to extract as much
rent as possible from the most loya customers. At the same time the firm would like to set a
low price to attract less loya customers of the competitor. An equilibrium price will balance
these two motivations. With price discrimination the firm has two instruments each of which
she can use according to the two motivations. In particular, the firm is not restrained in
offering a low price to attract less loyal customers from her competitor. Given there is
always a short run incentive to use this instrument the competitor has to lower the price to



his loyal customers in order to limit the erosion of market share. Thus al prices are lower
than without price discrimination. A major part of the paper is devoted to verify this
intuitive argument. Given the discrete choice setup where all customers demand the service
or product, this is an essential step to conclude that firms do not have an incentive to
discriminate in such a symmetric environment.

Some remarks may be helpful to relate our analysis to Corts (1998). First of all, the genera
structure of the present model fits into the framework of Corts. There is one minor
exception in that in our model the profit functions are not twice continuoudly differentiable
in general. Corts's results say that the non-discriminatory equilibrium prices may have any
relationship to the discriminatory ones. He shows that any pair of prices in the set
"between” the best response functions of the discriminatory case can be an equilibrium
outcome without discrimination for some profit functions. In particular, such prices can be
higher than with discrimination. In our model we start with a specific class of profit
functions and are able to show that for this fairly large class the above mentioned result of
lower prices is obtained. These results are therefore consistent with Corts but not contained
inhis.

The paper is organized as follows. The next section will present the formal model. The
following section will establish existence and characteristics of a price equilibrium in pure
strategies without price discrimination. Then the same is provided for the case of price
discrimination and both equilibria are compared. After this analysis two sections are devoted
to the incentives for price discrimination from the point of view of firms, an aspect which is
usually neglected in the related literature. The first of these concentrates on the symmetric
set up used in the preceding sections while the second analyses the impact of asymmetries.
In a symmetric context we will argue that discrimination is not likely to occur, while the
opposite holds true for sufficiently asymmetric environments. A final section of comments
concludes.

2. The modd

There are two firms. Both of which produce a commodity using a constant returns to scale
technology. For most of the paper we shall concentrate on the symmetric case. Hence, both
firms produce under constant marginal costs. In this case we normalize these marginal costs
to zero. Except for parts of the paper where we comment on the impact of asymmetries of
costs between firms we shall assume zero marginal costs.



Each consumer demands one unit of the commodity or none. There is some reservation
price r which the same for al consumers. They can be identified as belonging to one of two
groups. To fix ideas suppose that both groups are different in location. Unless stated
otherwise we will again concentrate on the symmetric case: both groups have the same
number of members. Each group consists of an atomless mass of consumers. This mass is
normalized to one, if not stated otherwise. Consumers in each group are different in their
attachment of the firm that is located in the same region. If a consumer located in one
region considers buying the commodity from the firm in the other region she has to incur
some costs, S. In line with most of the discrete choice literature a consumer located in
region 1 obtains a utility level

r-p,

if she purchases a unit from the firm in region 1 and has to pay p;. and she obtains a utility
level

r' pz's,

if she purchases a unit from the firm in region 2 and has to pay p.. s can be interpreted as
transportation costs or switching costs. They may depend on contract length with the firm
in the own region or just preferences for this firm. s is distributed on [0, 1] according to
some continuously differentiable density function f. F will denote the corresponding
distribution function. The following assumption isimposed on f:

Assumption 1: f *+ (1 —F) ' >0and f *- (1 + F) f' > 0 on the support of f.

This assumption will guarantee that prices are strategic complements. It is dlightly stronger
than the requirement of logconcavity. It is satisfied e.g. for the class density functions

f(X)=1- b/2+bx

if 2 < b < %This class contains the uniform distribution function (b=0). Raising b puts
more weight on consumers with high switching costs.

To prepare the ground for the equilibrium analysis let us spell out the demand resulting from
this set up. Denote prices which are relevant for consumers in region 1 by p and those
relevant for consumers in region 2 by g. More specifically, let p; be the price charged in
region 1 by the firm in region 1 (firm 1) and let p, be the price charged in region 1 by the
firm in region 2 (firm 2). Analogously let g, be the price charged in region 2 by the firm 1



and let g, be the price charged in region 2 by the firm 2. If price discrimination is not
alowed we havepi = g, i=1,2.

Let us concentrate first on customers in region 1. If p; £ p, firm 2 will not attract any
customer from region 1 and the demand for firm 1 is equal to 1. If p; > p, the optima
decision of a customer for firm 1 is characterized by

pEp,+sU p- p Es.

Hence demand for firm 1 is 1- F(p,- p,) and demand for firm 2 is F(p,- p,).

Anaogous reasoning applies to region 2. This implies the following profit function for firm
1

P1(Py, P2, 0, 0p) = P (1- F(P - P2)) +,F(Qy - )

and an analogous expression for firm 2.

3. Price equilibrium without price discrimination

Without price discrimination profits of firm 1 are
PP, P2) = pi(X- F(p- P2)+F(P2- Py))

Let us derive the best response function of firm 1. Note that P, is continuous but not twice
continuoudly differentiable at p; = p,. Note that this precludes a smple invocation of Corts's
existence result. As we want to compare the equilibrium levels of prices with and without
discrimination, we have to characterize the equilibrium prices anyway. To do this we
therefore treat the cases p; < p, and p; > p, separately.

Forpi£p.: P,(py, Py) =PI+ F(p, - py)) - Hencefirst order conditions read:
(1) 1+F(py- p)- pf(py- p)=0
At the boundary p; = p, thisimplies p; = 1/f(0). We will therefore make the following

Assumption 2: f(0) > 1r.



This guarantees that all customers buy at the equilibrium price and it establishes that p; =
1/£(0) = p2 will be a point on the best response function under assumptions 1 and 2. Close to
the boundary we can evaluate the slope of the best response function. In our case this
amounts to

f(p- p)- P f&P,- py)
2f(p,- p)- pif€p,- p)

Noting that p; = (1+F)/f it follows from assumption 1 that the second order conditions are
fulfilled, that such a solution is unique, and that this expression is positive and smaller than
1. Therefore the solution of the expression of the first order condition will rise and at some
point hit the line p, - p1 = 1 where al attainable demand from region 2 is attracted. Note
that this line has a slope equal to one. So the solution of the first order condition spelled out
above must cross this line. Let p,* characterize this intersection point. For p, > p* firm 1
one can afford to raise prices one to one with raising prices of firm 2. Hence, for p, >p,* the
best response function is equal to p; = p, — 1.

The following figure exhibits the best response function of firm 1. The numbers in
parentheses relate to the numbering of the first order conditions. Their graphs have been
drawn linearly although they are not linear in general. As can be seen from the figure the
best response function has akink at the 45° - line (compare the analytic expressions).

P2 o
(@

P1

We assume that the reservation price r is high enough to never matter in an equilibrium.
Therefore for p,* 3 p, > 1/f(0) the best response function is the implicit function defined by
the first order condition above and for p, >p,* it is sufficient to concentrate on its part p; =
p. — 1. We thus have a sufficient characterization of the best response function for p; £ p,
and can turn to the complementary case p; 3 p, . In this case the profit function reads



P.(pu,P,y) = (- F(p.- py)).
First order conditions are
2 1- F(py- po)- pif(p- py) =0

Consider first p, = 0. Obviously profits are zero p; = 0 and for p; = 1, but positive for 0 < p;
< 1. Hence the first order conditions have a solution 0 < p; < 1. The dope of the implicit
function defined by the first order condition is

f(P- P+ P f&p- pa)
2f(py- p) + P F&pP, - Py)

It can again be easily verified that assumption 1 guarantees that the second order conditions
are satisfied and that the slope strictly between zero and one. This implies that we do not
have to worry that the best response function may intersect the line p; — p. = 1. Note that
the implicit function defined by the first order condition must intersect p; — p. = 0. At this
intersection point we have again p;, = 1/f(0) = p, due to assumption 2.

We thus have the following structure of the best response function of firm 1. For 1/f(0) 3 p.
the best response function is defined by (2) and has a positive dope strictly smaller than 1.
For p,* 3 pp 3 1/f(0) the best response function is defined by (1) and has a positive slope
strictly smaller than 1. For p, 3 py* the best response function is p; = p, — 1. The best
response function of firm 2 has an analogous structure. This implies first that the two best
response functions do intersect at p; = 1/f(0) = p, and that they cannot intersect a second
time. Therefore we have established the following

Proposition 1. Under assumptions 1 and 2 the price game without price discrimination
has a unique Nash equilibriumin pure strategies and is given by p; = 1/f(0) = p. .

Note that for f(x) =1- b/2+bx thisimplies p, = 2/(2-b) = p, . The more consumers have
high switching costs (larger b) the higher is equilibrium price. This just reflects the fact that
with comparatively small numbers of consumers with small switching costs it does not pay
to attract customers from the competitor. Therefore the balance shifts toward the
appropriation of rents of the more loyal customers.

Having established the benchmark case of no price discrimination we can now proceed to
the case of price discrimination.



4. Price equilibrium with price discrimination

The analysis of price discrimination is much easier because we can treat the two groups of
consumers separately. This is due to our implicit assumption that a firm can not price
discriminate across consumers in her own region. We can therefore concentrate on one
region. Let it be region 1. Firm 1 has a profit from customers of its own region which
amounts to

pl(l' F(pl' pz))-

Note that this profit function was aready studied in the preceding section for the case p; >
p. . Hence for small p, the best response function starts at a value smaller than 1 and then
increases with a dope less than one until it hits the boundary p; = p, . At such prices al
customers of region 1 purchase from firm 1. If firm 2 increases her price the optimal
response is to increase the own price by the same amount. This gives aready the structure
of the best response function of firm 1: For p, £ 1/f(0) the best response function is given by
(2) and for p, 3 1/f(0) the best response functionisp; = p. .

Turning to firm 2, this firm makes profit
P.F(P - P)

in region 1. Obvioudy, the firm can only make a profit, if she chooses a price smaller than
the price of firm 1. Note that from this observation the announced result aready derives. As
we want to establish existence and uniqueness of the equilibrium, however, we have to
study the best response function of firm 2 as well.

Thefirst order condition is
(3) F(p,- Po)- pof(p- py)=0

From this it isimmediately clear that for p, = O the best response is p, = 0. The slope of the
implicit function defined by(3) is

f(PL- P2)+ P2 &P - Do)
2f(p- P) + P &P, - Py)

It follows from assumption 1 that this expression is positive but smaller than one. Hence the
best response function starts at the origin and increases with a sope smaller than one until it
hits the boundary p; — p. = 1. At such prices she has attracted al customers in region 1.



Therefore for larger p; than corresponds to this intersection point the best response function
coincideswith p, = p; — 1.

pZA

—] >

P1

As al best response functions have a positive sope less or equa to one and at the
intersection point can only be located at a price combination where the sope is less than
one, there exists an equilibrium in pure strategies and it is unique.

As the equilibrium price vector in the case of no price discrimination is on the best response
function of firm 1 where the solution to (2) hits the 45°-line and the best response function
of firm 2 is strictly below this point equilibrium prices with price discrimination are always
smaller than without. We have thus established:

Proposition 2: Under assumptions 1 and 2 the price game with price discrimination has a
unique Nash equilibrium in pure strategies. Moreover, all equilibrium prices are smaller
than 1/f(0).

The intuition given in the introduction is therefore verified. Note that we cannot make any
strong welfare case for or against price discrimination using this model. Clearly consumers
gain, if price discrimination is allowed. But due to the inelastic demand assumed on the level
of individua consumers there is no efficiency gain. All consumers get their unit of the
commodity. The decrease in prices is therefore a strict redistribution between firms and
consumers. Note however, that if there would be a nondegenerate distribution of
reservation prices such that the lower end of its support cuts into equilibrium level 1/f(0),
some consumers are deterred from consumption without price discrimination while they are
not, if price discrimination occurs. In such a case there would be an efficiency gain by
allowing price discrimination.

10



So far we have not considered switching costs when evaluating the welfare consequences.
Note however that in the case of no discrimination no switching costs occur, while in the
case of discrimination they do occur. Do consumers gain by discrimination if these costs are
taken into account? The answer is yes. Note that consumers that remain loya to a firm
under discrimination do not bear any switching costs. They have to pay a lower price than
without discrimination and so they gain. The remaining consumers have the choice between
this same lower price and an even lower price of the competitor. As they choose to
purchase from the competitor their utility must be higher taking the switching costs into
account. Hence, nothing changes. Note aso that it is not compelling that such switching
costs should be taken into account in such an evaluation. If switching costs represent
transportation costs or if they represent information costs in the case of switching they
should be taken into account. But if they represent loyalty to a firm that was built up in the
past and loyalty only serves as a barrier to the attention paid to another firm's offer there is
no loss of well being, if a sufficient price advantage leads attention and switching. For these
reasons we will ignore the switching costs in evaluating consumers welfare and focus on
prices as before.

On welfare grounds our result would be a major objection to a ban on price discrimination.
While in this context price discrimination is desirable the incentives for firms to pursue such
astrategy are not clear. Thiswill be taken up in the next section.

5. Incentivesto discriminate in the symmetric case

Due to the symmetry assumptions imposed so far al firms lose by discriminating by price.
This raises the question as to why firms might pursue such a strategy. One answer could be
that this is due to prisoners dilemma situation. If one firm would gain by unilaterally
switching to discrimination this would be the natural answer. But does afirm gain by such a
move? The answer is certainly in the affirmative, if one firm can reasonably expect that the
other firm sticks to her nondiscriminatory price 1/f(0), as can easily be verified from the first
order conditions. Alternatively, thisis evident from the fact that the discriminating firm has
more choice variables than before. Therefore profits can be increased (cp.Corts (1998)).

However, as long as we assume that prices can be easily adjusted (in line with most of the
literature on price competition) such an expectation is hard to defend. It seems that a
decison to implement a discriminatory strategy is less easily reversible than a pricing
decison. This would suggest a sequential structure of decison making. After al the
essential question of a firm deciding on whether or not to discriminate aims at the expected

11



reaction of the other firm. This could be modeled in a three stage game, where one firm
chooses whether to discriminate or not in the first stage, the other firm chooses
discrimination versus non-discrimination in the second stage, and the simultaneous pricing is
performed in the third stage depending on the discrimination policies of the two firms.

In such a setup we will see that any initiating firm has no incentive to use price
discrimination. Let us first look at the third stage of such a game. To this purpose we have
first to derive equilibrium prices for the case where one firm does discriminate while the
other firm does not. Let the discriminating firm be firm 1. In this case firm 1's profit would
be

pl(l' F(pl' p2))+q1F(p2 - ql)
and firm 2's profit would be
Po(L- F(py- o) +F(py- pu)-

Note that firm 1 would never set a price p; < p. . Therefore we can concentrate on the case
p1 2 p. . For such pricesthefirst order conditions are:

(4) 1- F(py- py)- puf(pi- p2) =0
(5 F(py-a)- o, f(p,-q)=0
(6) 1+F(p - P2)- Pof(Pi- P2)- F(Po- a)- pof(py- ) =0

To obtain a solution subtract (4) and (5) from (6) to obtain
2F(py- P2) +(Pr- P F(Pr- P2)- 2F(py- a) - (P2 - ap) fF(p, - gy) =0.

If 2F(x) + xf (X) is a monotone function this equality yields py — p. = p2 - 0. . We impose

from now

Assumption 3: 2f(x) +xf €x) >0.

This is sufficient to guarantee monotonicity and is satisfied by the class of linear density
functions given in section 2, at least for b > -1. Obvioudly it is also satisfied whenever f is
nondecreasing. Using this we can write (6) as

1- 2p,f(p.- pp) =0.

12



Dividing by 2 and subtracting the result from (4) gives
(7) 1/2- F(p- P2)- (Pr- P2) f(P- pp) =0

The |eft hand side is positive for p; — p, = 0 and negative for p; — p, = 1. Due to assumption
3 there exists a unique solution of (7) strictly between these boundary values. Inserting back
into (4) — (6) gives al prices. Hence, an equilibrium in prices exists for our case.

Can we make any statements about the equilibrium prices in relation to the ones obtained
for the case of no discrimination? We will argue that all prices are lower in the present case.
For thisto show, it is sufficient to show that p, is smaller than 1/f(0). To see thisit is helpful
to use a graph.

pZA

(@

(b)

of
>
1/f(0) P

(c) represents the graph of the implicit function defined by (4). (a) represents that of the
implicit function defined by

1+F(py- p2)- pof(p- po)=0.

Note that this is the best response function of firm 2 in the case of no discrimination.
Compare this function with the best response function of firm 2 in the present case, defined
by (6). It is immediate that the graph of the implicit function defined by (6), (b), must be
below (a). From this it follows that any equilibrium value of p, must be below 1/(0).

Summarizing, we have established:

Proposition 3: Under assumptions 1 to 3 there exists a unique price equilibrium for the
case that one firm discriminates while the other does not. All resulting prices are below the
level of the case without any discriminating firms.

13



What does this tell us with respect to the profit of the discriminating firm? How does this
profit compare with the one without any discrimination? Firm 1 can gain by charging a low
price to region 2 customers. But firm 2 will react and reduce prices to weaken the erosion
of market share. For that reason firm 1 will lose customers in region 1 to firm 2. So the
balance seems not clear. Note, however, that due to the fact that the differences in prices
satisfy p1 — p2 = p2 - qu firm 1 loses as many customersin region 1 as she gainsin region 2.
Given that according to proposition 3 all prices are lower the discriminating firm 1 loses by
using this policy. Together with the result that firm 1 loses profits by discriminating if the
other firms responds by discriminating as well, we have:

Proposition 4: In comparison with the case without any discrimination the discriminating
firmloses profit.

This implies that in a setting where the decision to discriminate or not proceeds sequentially
and the reactions in the price setting stage are taken into account no firm will choose to
discriminate. Such a setting seems appropriate in the current context as the case of no
discrimination is the status quo and changing this status quo needs one firm to think about
the consequences of a decision to attract the rivals customers by lower prices.

To complete the characterization of the subgame perfect equilibrium of the three stage
game, we till have to find the best response of the second firm if firm 1 chooses
discrimination. We thus have to compare the profits of firm 2 in the set-up above in both
stuations. If firm 1 discriminates while firm 2 does not it follows from the preceding
arguments that firm 2's profits are just equal to her price p,. Denote the solution of (7) in
price differences by x™. Then using (6) we have

p, =1/2f (x™)

for this case. Let us turn to the case with both firms discriminating. Firm 2 has the following
profit:

d (- F(az - 4)) + pF (P - o)
Asp = fori? ] thiscan bewritten as
Pr- (P P)F(PL- o).

Recall the first order conditions characterizing the discriminating equilibrium, (2) and (3),

14



1- F(p- P2)- pf(p- p2) =0

F(p - P2)- P f(py- Py) =0,
Subtracting (3) from (2) and denoting the price differences by x gives
(8) 1- 2F(X)- xf(x) =0.

Under assumption 3 this equation has a unique solution. Let it be denoted by x°. Therefore
the profit of firm 2 in the case of discrimination by both firms can be written as

1- F(x?)

d [y d
W-XF(X).

Thus firm 2 gains by discriminating iff

) d
1md <1 F(;( ). xdF(xd).

21 (x™) f(x%)
Using (8) this can be transformed into

1 1 2F (x)(@- F(x%))
2 (x™) f(x%) '

Note that the numerator of the right hand side is larger than “.2This is due to the fact that
F(1-F) is aways smaller than ¥abecause F cannot be equal to ¥Aconsult (8)). Hence this
inequality is satisfied if f () £ f (X™). Comparing (7) and (8) yields X’ > x™. Therefore this
inequality holds for nonincreasing density functions. Unfortunately, it is not clear what will
happen if density functions are increasing. While this is not entirely satisfactory we have the
following result:

Proposition 5. If assumptions 1 to 3 are satisfied and the density function is
nonincreasing, then firm 2 gains by discriminating, if the competitor does.

This completes the characterization of the subgame perfect equilibrium of the three stage
game. As mentioned above such a setting seems appropriate in the present context.
However, in different contexts a ssmultaneous decision to discriminate or not may be more
appropriate. Does the analysis tell us anything about the subgame perfect equilibrium in
such a two stage framework? Proposition 4 implies that no discrimination is an equilibrium.
But proposition 5 implies that discrimination by both firms is another equilibrium. If we

15



start with the status quo of no discrimination, this second equilibrium does not seem to be
very relevant. It could only obtain if one firm expects the other firm to discriminate. Given
the structure of the problem such an expectation seems not appropriate. Certainly we
cannot exclude the possibility in the static modeling framework used so far. If we consider a
dynamic framework, the discrimination equilibrium becomes less likely. While we will not
pursue this idea in great depth it seem clear that in a supergame context the discrimination
equilibrium can be prevented by one firm by committing not to discriminate even if the other
firm does. While this commitment may not be credible in a one period context, it is credible
in a repeated game context, because the other firm will have an incentive to switch back to
non-discrimination. Hence, also in a setting with simultaneous decisions to discriminate or
not the discrimination equilibrium is not very likely.

This strong effect is, of course, due to the special structure of demand considered here. It is
easy to monitor the behavior of the "own" clientele. If one current customer does not
demand the commodity any more from her local supplier. it must be true that she was
attracted to the rival and cannot be attributed to some stochastic fluctuation in demand.
Hence, the threat to make offers to the competitor's customers if the competitor does
carries low informational costs.

Note that in the case of electricity shortly after deregulation switching costs can be expected
to be high, as customers have had a long history of business relations to the local provider.
Any change of supplier may be seen as associated with many risks. This means that
suppliers do not have to build up a special reputation and generate switching costs. In
contrast to other nonregulated markets, where firms have to generate loyalty, they are
already there. Moreover, within the regulatory constraints firms had full monopoly power,
especialy in terms of being protected against entry in their region. There exists by and large
agreement that regulated price were quite high. Thus there is no central issue of increasing
prices. If the Situation is seen in an infinitely repeated game the regulated price can serve as
afocal point. This would hint at the possibility that such markets would not be competitive
at all after deregulation, as long as new competitors do not enter. But entry could again be
stifled by price matching policies.

As the positive aspects of price discrimination can not be expected in such a market, it is
again tempting to conclude that in such aframework all kinds of price discrimination should
be prohibited. But this conclusion seems premature. The above arguments rely essentialy
on the fact that all firms lose, if competition occurs. Thisis certainly so in the above model.
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One magjor reason for this to be the case is the complete symmetry assumed so far.
Therefore the next section will be devoted to the impact of asymmetries between firms.

6. Discrimination in an asymmetric world

To begin with suppose that switching cost are asymmetric. Consider an extreme case where
all consumersin region 1 have switching costs of 1. So the distribution of switching costsis
degenerate concentrating all mass on the upper boundary. The distribution of consumers in
region 2 is assumed to satisfy assumptions 1 and 2. To make things as easy as possible
assume to the contrary of what we have assumed so far that 0 < f(0) < 1r .

It is now easy to verify that the equilibrium price without price discrimination is the
reservation price r for both firms. Hence, competition does not have any effect. To see this
claim note that for r 3 p; > p, demand for firm 1 is equal to one. The same is true for firm 2.
Firm 1 only supplies to her "own" customers only because of the higher price and firm 2
cannot attract any customer because of the high switching costs in region 1. This gives the
best response functions for p; > p, : they are p, =r and p, = r respectively. Forr 3 p, > p;
demand for firm 1is1 + F (p2 - p. ) and demand for firm 2is1 - F (pz - p: ). The best
response function in this domain coincides therefore with the best response functions
analyzed in section 3. From the discussion there it is easy to verify that the best response
function of firm 2 hits the restriction p, = r in the domain p, > p; and that the best response
function of firm 1 in section 3 aways implies a higher price than r. Therefore both best
response functions have the following structure: Firm 1's best response function is just p; =
r . Firm 2's best response function coincides with the one in section 3 until it intersects with
p. =r . Then p, = r is the characterization of the best response function of firm 2. Taken
together: both best response functionsintersectat p, = p. =r .

This picture changes considerably if price discrimination is alowed. As firm 2 cannot
compete in region 1, firm 1 can ask the reservation price r from region 1 customers. But it
can now compete with a different price in region 2. Obviously the resulting equilibrium
prices in region 2 correspond to those in section 4. While firm 2 loses, firm 1 gains. Thus
there is an incentive for firm 1 to discriminate by price. There is no way for firm 2 to
credibly threaten to pay back in kind. Here consumers gain and a ban on price
discrimination would destroy this possibility. Note that this Situation is specid. It is an
interesting case nevertheless because local public utilities are not alowed to supply
electricity to foreign areas in Germany. This corresponds to prohibitive switching costs.
Private electricity companies are alowed to supply electricity anywhere.
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Let us now turn to asymmetries in production costs. We will verify that for sufficiently large
differences in costs there is an incentive for the low cost firm to compete be it in uniform
prices or be it in discriminating ones. To this purpose let us assume that firm 1 bears a
disadvantage in costs. Marginal costs of firm 1 are equal to ¢ > 0, while firm 2's cost are still
normalized to zero. Obviously not every difference in costs will bring forward an incentive
for the low cost firm. Competition will drive down prices. Only if the high cost firm is
sufficiently disadvantaged competition will be less intensive and the low cost firm can
attract sufficiently many customers to make up for the lower prices in general. As aformal
validation of this claim calls for comparisons of profits, we use a specia case of assumptions
1 and 2: the uniform distribution. In the following we will first look at the equilibrium in
uniform prices and then in discriminating prices. We shall assumethat r > c.

In the case of uniform prices profits of the firms for the uniform distribution are
P (P P2) = (P - ©)@- p+py)
Po(P1, P2) = Po(A- P+ py)

aslong as | p1 — p2 | is smaler than one. From this it is easy to verify that the equilibrium
values for uniform prices are

c
pp=1+— ,p; :1+§’
if ¢ < 3. We shall restrict ourselves to this case. The low cost firm charges lower prices and
obtains higher profits. Profits for firm 2 are ( 3 + ¢ )*/9 in this case.

Let us now consider the case of price discrimination. The response functions of firm 2 are
those of section 4 adapted for the special case of an uniform distribution. For firm 1 things
are a bit more complicated. Note that p, and g; should be larger than c. Thisimplies that the
best response function of firm Linregion 1is

P1(Py) =max(p,,(1+c+p,)/2 c).
The best response function for firm 2 inregion 1is
Po(py) =max(p, - 1 p,/2).

From thisit is easy to verify that both best response functions intersect at
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2(1+c) _l+c
y P = 3 Jifc£2and

1 3

pp=C, p,=c-1 |ifc>2
Thisimpliesthat firm 1 will make no salesin region 1, if ¢ > 2.
Let us now turn to region 2. The best response function of firm 1inregion 2 is
% (a,) =max((c+q,)/2, ¢, q,- 1)
and the best response function of firm 2 inregion 2 is
0z (cy) =max((1+a,)/2, qp).

The intersection of both best response functions occurs at

_1+2c 2+cC

: qZ_T Jifc£1and

o3

h=9,=C |ifc>1.

For c> 1, firm 1 cannot attract any customers from region 2. Combining the results for both
regions, firm 1 makes zero profits, if c3 2. In this case firm 1 has no potential to threaten to
use price discrimination, if the competitor does.

Under which circumstances does the low cost firm 2 have an incentive to use price
discrimination? It is a tedious exercise to verify that it never pays to use price
discrimination, if ¢ £ 1. For 1 < ¢ < 2, profits of firm 2 amount to

c+(l+c)?/9,

if price discrimination is used and ( 3 + ¢ )%9 if not. From this it follows that price
discrimination alows for higher profitsiff ¢ > 8/5. The same holdstruefor 2 £ c £ 3.

One subtlety should be noted at this point. Prices do not have to decrease in al instances by
discrimination. In fact, it is easy to verify that for ¢ > 8/5 firm 2's price in region 2 is higher
than the price in the case of no discrimination. A tedious but smple exercise reveals that
aggregate welfare increases nevertheless. This is largely due the fact that consumers in
region 1 profit from lower prices.
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Summarizing the case of asymmetric production costs, sufficient differences in costs
provide an incentive to the low cost firm to compete by discriminating prices. There is no
credible threat available to the disadvantaged firm 1 to pay back in kind. In this case there is
a clear efficiency gain, as more customers are supplied by a low cost firm. Given that
deregulation is among other things intended to give efficient firms an higher incentive to
compete for market share, an outright ban on price discrimination appears not sensible at al
in this context. There is, however, still the possibility of price matching which can be an
important hindrance to competition. This supports the view of e.g. Edlin (1997) that the
potential of special instances of price discrimination to reduce competition should be judged
in each case separately. If there is a candidate for cases of price discrimination where one
should be skeptical about its value to enhance competition, price matching is a very good
one.

7. Concluding remarks

One issue of the present paper has been to show that third-degree price discrimination can
lead to unambiguously lower prices in an oligopolistic context. A crucial feature of the
model presented here was the fact that the elasticity of demand of the two groups of
customers is ranked differently by the two firms. It was suggested that this phenomenon
always occurs if each firm has a "home" market. In this market customers are loya to some
extent to the corresponding firm. This may be due to switching costs. Such costs may arise
from transportation costs, investments in information gathering about the quality of afirm's
commodities, influence by advertising, length of the period that a long term contract may
express, and the like. Another crucial assumption was that firms have no difficulty in
identifying the group a specific customer belongs to while they do not have this possibility
within such groups. This is nothing else than assuming circumstances that allow third-
degree price discrimination.

Given that structure, it is immediate that each firm is tempted to try to attract customers
from the rival by charging to them a lower price than to their "own" customers. It has been
shown that this incentive leads to lower prices for al customers because firms have to
protect their home markets by reducing prices.

This leads to lower profits for both firms, if they are symmetric. For more or less symmetric
firms the question arises as to why they would use such discriminating practices. Thisis the
main issue of the paper. It was argued that firms in a smultaneous decison making
framework and understanding this stuation could protect themselves by credibly
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announcing that they would not use price discrimination if the competing firms do so. In a
sequentia framework firms have no incentive to use price discrimination as they can only
lose if they have the consequences on prices in mind. In such circumstances it may thus arise
the case that price discrimination will not be practiced although it would enhance the well
being of consumers.

It thus appears that a ban on price discrimination would not do much harm. However, it was
argued in the preceding section that this picture changes once firms are alowed to be
asymmetric. If one firm has a sufficient cost advantage she cannot be deterred to
discriminate in prices. Therefore a ban on price discrimination in fact may harm efficiency in
an asymmetric context.

Some aspects of the model presented here are special. It would be interesting to see how
elastic aggregate demand would change the picture. As was noted in section 4 this would
not be expected, if elastic aggregate demand would result from a nondegenerate distribution
of reservation prices. In general it may be conjectured that the result depends on the specific
relationship between individua demand and switching costs. Another promising avenue to
proceed is to alow for more firms. In that case there should be some asymmetry in
switching costs or other characteristics. If not, price discrimination would result in a
Bertrand situation with "foreign” prices a the common level of marginal costs. This
certainly shows that the result of decreasing prices in the case of price discrimination would
be robust to such extensions, but the question of the incentives to use this instrument can
only be answered positively if there is some asymmetry indeed. As a special case of such
asymmietric situations it would be interesting to see the impact of an independent entrant. A
new firm has no loyal customers. This could be modeled by higher switching costs which
the entrant has to overcome and lower switching costs which the incumbent firms have to
overcome in order to attract customers from the entrant. These topics will be pursued in the
near future.
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