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NON-TECHNICAL SUMMARY

It is generally believed thal price deregulation is pro-competitive and shouid
therefare be tavoured in most industries. For example, one sublle form of price
regulation which has been weakened over the past decade, especially in the
Uniled States and the European Union, is the power to deny firms the ability to
discriminate between spatially separated consumers. The ability to price
discriminate implies that a firm can cut its prices in one part of its market without
the need to change its prices eisewhere. This effectively reduces the power of
the firm 1o commit to a set of prices and so sirengthens price competition, But
fiercer price competition will not necessarily work to the benefit of consumers.
Onthe one hand, for a given degree of product variety stronger price compstition
will, indeed, reduce the prices charged by incumbent firms. On the other hand,
stronger price competition can also be expected to act as an entry deterrent, and
so0 may benefit tncumbent firms. We show that the entry deterrence eflect is
dominant: diseriminatory pricing leads to less product variety than mill
{non-discriminatory) pricing. This power ot price discrimination to limit product
proliferation is particularly marked when relocation cosis are high,

It is unlikely that free entry will lead to the socially optimat degree of product
variety. The welfare comparison of discniminatory and mill pricing is affected in
large part by firms’ relocation costs, If these costs are low free entry always gives
too much product variety. By contrast, very high relocation costs may limit
praduct proliferation excessively and always do so when firms are allowed to
price discriminate. In the former case the entry deterrence effect of discriminatory
pricing weakens the fendency towards excessive product variety and tends to
generate greater consumer surplus. In the latier case, the entry deterrence effect
acts primarily to increase incumbent firms’ profits {individually and i the
aggregate) at the expense of consumers.

This might be seen as leaving the case against price discrimination not proven.
We preferto interpret our analysis, however, as indicating that price deregulation,
atlowing firms to price discriminate, is more likely 1o benefit consumers the easier
it is for firms to change a product's location ex post. This implies that there is
more likely to be a need for some price regulation when relocation costs are fairly
high, a condition that is easily verifiable by antitrust and other reguialery bodies.






1 Introduction

This paper te-cxamunes the economic justification for regulatory authorities
imposmg contrals upon firms' pricing policies.

It was widely accepted up to the early 1980 that reguiatmng firms' pnemg
polices was m the public mterest. Examples of such controls were common: they
meciuded reguiation of the US and European airline mdustries, the application of resale
price mamtenance, the policies articulated by the UK Price Commission attacking
discnmnatory pricisg.  The most extreme cases arose when the French government
decided to freeze prices on several occasions up to the mid 1980s.

The last decade has seen an almost total reversal of this policy stance. For
example, there has been no use of the Robinson-Patman Act m the US. the Price
Comumission was abolished m the UK, and m general firms have been left freer to set
their prices as they see fit, This has been justified in part by the view that unregulated
markets would be more competitive.

At least two bodies of economic theory have been used to justify (sometimes ex
post} this more fiheral policy. Firs, there 15 the theory of contestable markets based on
the work of Baumol, Panzar and Willig {1982) according to which even a monopolist
will set price at the competitive level because of the existence of pofenfial entrants,
Secondly, there are the modem developments in spatial pricing m which it is shown
that spatial price discnmibation leads to market outcomes that are often preferable to
those that arise under aon-discomnatory, mill pricing: see, for example, Anderson, de
Palma and Thisse (1989), Norman (1983), Thisse and Vives (1988). The underlymg
idea 15 that discrimmatory pricwg is tougher than mill pricing and so i5 pro- rather than
anti-competitive. Thus, discruminatory prices can be defended agamst action under the
Robinson-Patman Act or intemational anti-dumping legislation if they are ntended to
"meet the competition”

The deficiencies of contestability are familiar and will not be discussed n this
paper. By contrast, the benefits claimed for discriminatory spatial pricing have not been

called into question. A major limitation of the existing analysis, however, 15 that it



treats market structure {¢.g. the number and locattons of firms) as exogenous.! This
loses an mmportant trade-off.  Precusely because discruinalory pricimng is wiore
competitive between mcumbents, it acls as a strong enry deterrent. The benefits of
fower prices with a given number of firms may be more than offset by a reduction m
the mumber of firms that can enter the market. This effect can be illustrated by two
examples. In the UK there has been a sharp deching in the number of small grocers as a
resuft of the discominatory pricing practices of the large retail chams after the passage
of the Resale Prices Act in 1964 abolishing resale price maintenance (Everton (1993)).
At the other extreme, 1t 15 well known m France that the "Lang" Law forbidding
discowts on books was mtended to preserve a large network of small bookstores.”

We evaluate this trade-off by companing the effects of discnminatory and mill
pricing on product vamety, consumer and producer surplus i a horzemtally
differenuated product market with free entry. It is well-known that free entry can lead
to too much or too little product variety (Spence (1976}, Dixit and Suglitz (1977),
Salop (1979}, Mackeod, Norman and Thisse {1988)). We also know that consumer
and producer surplus 15 affected by the pricing policy that firms are allowed to employ,
in particular, by whether firms are allowed to price discnmmate between consumers
{Greenhut, Norman and Huag (1987), Norman (1989)). What 15 not known 1s the
wmpact of pricing policy on the extent and social consequences of entry.

In the type of market we consider, entry continues to the pomt at which ne
further entrant perceives the possibility of at least breaking even, but this leaves a wide
tange of potential free-entry equilibra. The ability of incumbents to make binding
location commitments is critical m determining where within this range the actual

equilibrium will lie. This ability is determined in turn by the ease with which

i A recent exception 15 ¢ Aspremoent & Morta (1994) who show that in a spatial duopoly
Bertrand competition may prvent the entry of a third firm whereas {weaker} Cournef competition
permits the emesgence of a tnopoly that may be sociafly moee desimble,

2 The Net Book Agreemsent in the UK between beok publishers and retailers preventing, pnice
discounttng 15 argued by the publishers and smait bookselicrs to be justifisbie on the same grounds.
The farge booksellers are pressing for the abelition of the Agreement.

123



incumbents can revise therr location decisions. We provide a detailed analysis of the
two polar cases (see e.g. Salop (1979) and Eaton & Lipsey (1978) respectively):

't spatiai contestability (SC) defined as a case m which relocation 1s costless;

(i)  spatiai non-contestabifity (SNC} defined as a case m which relocation is
prohibitively costly, i.e. in which location 1s once-for-all.?

Equilibrium product variety is also wfluenced by the nature of consumer
demand. We contrast two types of demand:

(i) melastic demand n the tradition of Hotelling (1929) and Salop (1979);
(#)  elastic demand in the tradition of Smithies (1941} and Greenhut (1974).

We show that the greater competitiveness of discnimmatory pricing leads to
fess product vamety than mill pricing no matter the degree of spatial contestability or
the nature of demand. If demand is melastic, the welfare consequences of firms' pricing
policies depend upon the degree of spatial contestability. With SNC (SC) mill pricmg
has greater (smaller} consumer surplus than does discrmmatory pricng. If demand is
elastic, mill pricing gives higher consumer surplus unfess, with SC, fixed cosis are ow.
With SNC mill pricing generates lower excess profits for both types of demand but, for
elastic demand, higher total surplus. This umplies that a high degree of spatiai
contestability is necessary for constumers to benefit from price dereguiation,

In the next section we detail the model, define our equilibnum concept and
present some prefiminary results. Product varety m a free-entry equilibrum s analysed
m section 3 and the welfare properties are discussed i section 4. Section 3

summanses our main conclusions,

2 The Model
2.t Model Descoption
Our analysis 1s based on 2 spatial model that has become standard i the

Hterature on product differentiation. The economy is represented by a one-dimensional

3 We feave to subsequent analysis the sntermediate case of spatiaf partial contestability m

which reiocation ¢osis ase non-zero but not prohibitive.



space A of length L over which consumers are uniformly distributed at deasiy D.
Without loss of generality we normalise D = 1. Tie space, which may for convenience
be considered to be circular, 1s assumed to be of sufficient extent that we can ignore
mteger problems, When firms do not price disciminate the interpretation of our model
as a model of honzental product differentiation is so familiar that we need not present
it here. With discriminatory pricing: the firm produces a ‘base product’ which 15 then
redesigned to the customers’ specifications. This means that the firm supplies a band
of honzontally differentiated products, i.c. a large number of varieties, mstead of a
smgie product as n the standard model. {(MacLeed ef al. 1988). Product variety 1s then
defined as the number of base products.”

Entrant firms are assumed to produce goods that are homogeneous m all
respects other than their locations. Production costs are identical for all frms and
exhibit economues of scale. Individual product vaniant costs are:

(h CQ=f+e

where /= fixed costs; ¢ = constant marmmal cost; J = total output of the product
variant. We normalise by assuming ¢ = € for all firms and confine our attention to
cases m which each firm produces a single (base) product.”

We denote by S the set of all potential firms and by §,, the set of firms that
choose to enter the market where » is the number of {base) products. The focation of
firm: € 8 is denoted by x; where x; e A if firm 1 chooses to enter the market and x; =
& otherwise. We refer to the infinite vector x =(x;} as a location configuration and
assume that the set 8, corresponds to the first # elements of x,

The delivered price charged by firm s e 8, to consumers at location r for any
focation configuration x 15 denoted p,—(rl x} and we define p(rix)a{p,-(ri 1)} We
follow Salop {1979} and asswme that transpott costs are linear in distance and quantity

transported. With mill pneing, firm /'s delivered price to consumers at location r 15:

@ plrix) =+ e o] Yied,,rel

The refevance of this case to the analys:s of flexible manufactunng sysiems shoutd be clear,
3 We might also consider a case tn which firas produce maore than one base product provided
they are assumed not o produce neighbounng products.



where m; is the (fob} mill price and 715 the transport cost rate. With discnimmatory
pricing the only restriction we impose on pi{7} 15 that:
@ plrixize+is -] Vie8,, reA
In other words, Srms never price below marginal costs. We denote by P; the set of
feasible pnice functions pj(~ Ex) and we normalise by setting ¢ = [ without loss of
generality.

Consumers buy from the firm offering the product at the lowest delivered price.
In the event of g price tie we assume that consumers act m a socially optimal manner
and purchase from the nearest low-cost firm (MacLeod e? al. 1988). In equilibrium the
set of consumers for which there 1s a price tic fas zero measure, Demand from
consumers at focation r for the output of firm 7 € §,, 1s assumed to be given by one of
two demand functions:

(i} inelastic demand:

(4a} q,-(p(rfx);r) = | ifp,—(rﬁx) <vand p,-(rix) =mmj(pj(r|:c));
=0 otherwise;

{ii} elastic demand:

@ glplr|xhr} =a- plrlx) £ p(rx) samd plrix) = mn (p;(r]x)):
=0 otherswise;
where v and g are consumer reservation prices.

Profit of fiem 1 € 8, 15

& wlvpl]x)=flalix-e=ly -] alplrixhr) - 1.

Competition is modelled as a two-stage game. In the first stage firms choose
whether 1o enter the market and their locations, In the second stage each entrant firm
choases s prices p,-(-]x) given the total number of firms in the market and their
jocations. The Nash equilibrium for the price subgame for any location configuration ¥

15 defined in the usual way as the set of price functions



o) ={p )} € Bxexy
such that forall < € §,,.
©® v "'))27‘:1(1',)9;'(" x) P2 ")) v pilfx) e B

In the first stage the profit of firm 1 & 8 is

T{:(-\'}={ﬁi(x’ln*('l x}} for: 3,
0 otherwise

and an equilibnum for the first stage game is a location configuration x* such that:

N n;(.r*izﬂ,-(x,-,x:,-) forall x, eAuPand s e 8.

In order to keep the analysis reasonably short we make the assumption that
incumbent firms are always symmetncally located around the circle and, m the 5C
case, relocation m response to entry establishes a new symmetnic configuration.
Consequently, our first-stage analysis deals only with the equilibrium sumber of firms,
and not with their locations. This simplifying assumption 18 not restrictive since it can
be shown that the symmetnic configuration is a locational equilibrum (see, for
example, Novshek (1980), MacLeod er al. (1988), Kats (1994)) and so, with our
equilibrium number of firms, corresponds to an equilibrium for the first-stage game.

For x* to be an equilibdum location configuration for the first-stage game it
must be that all incumbent products at feast break even and that no new entrant
product will be able to cover its fixed costs.

2.2 Price Equilibma

In this section we identify the Nash equilibdum pricing policy for the second-

stage sub-game:
(iy  for any symmetric location configuration x;;
(iy  for x2 i the event of entry between any pair of incumbents given that the

mcumbents do not relocate,



For simplicity we assume throughout the paper that the reservation prices v and a are
Bigh enough with respect to fixed costs / that no firm has monopoly power m any
segment of its market area.$
2.2.1 Pnee Equilibria at a Symmetric Location Configuration

The Nash equilibrium discrimmatory pricig schedule 15 identified m Gee
(1976), Lederer and Hurter (1986}, MacLeod ef af. {1988) and is the same for both

types of demand:

® plrix)=c+ m:sx{j[\:, -r ,mi;;“x‘.- —ri[] Va8, rel,
FET

in other words, the Nash equilibnum discnmmatory prnce of firm 1 to consumers at
location r 1s the supply costs of its lowest-cost competitor, provided that firm 7 1s the
lowest cost supplier to r and otherwise is 1its own supply costs.

With mill pricing the Nash equilibriem price is determined by the leve! of fixed
costs and can be expressed as a function of the representative firnt's market radius p.

] melastic demand:?

(9a3  m(p)=2p foralli € 8,
(i) elastic demand:

Mill price is given by the implicit equation {Greeahut, Norman & Hung (1987, p. 539%

?_p(a —-m{p)-p/ 2)

@by m{p)=c+ -
a-n;(p)+p

forallre §,.

2.2.2 Pnce Equilibria with Entrv

Now consider the Nash equilibium pricing policy in the event of entry by 2
new product between any two incumbents grven ot the incianbents do not refocate.
We assume that if entry takes place 1t will do so midway between two meumbents: this
makes mtuitive sense as the natural focal point and is consistent with Novshek (1980}

and Eaton & Wooders (1985).

We can show that our anaiysis 15 aot significantty affected by this assumption.
7 See Salop (1979).



With discmumatory pricing the resulting price equilibnum is still given by
equation (8). This mmplies that an entrant will take hall the market area of us
immediate nexghbours, but there will be no umpact on the pricing policies or markets of
non-neighbounng firms.

With mill pncmng matters are not so simple. If the eatrant’s unmediately
neighbouring competitors change their prices, this will affect the second-nearest firms
who can be expected to change therr prices, which will affect the third-nearest firms
wito can be expected to change their prices ..... © a chain effect 1s set up. This case has
been anafysed by Eaton & Wooders (1985) for quadratic transport costs and we repeat
their analysis for linear transport costs.®
) inelastic demand:

Denote the entrant by 0 and its nearest neighbours by [ and -1, Assume that
the market radius of incumbent firms 15 p. The Nash equilibrium mill price charged by
the entrant with SNC aud inelastic demaad is:

1+43)p

(a0 my{p)s e

RN
and the mill prces the entrant expects tiie neighbourng firms 1, -1 and 2, -2 to charge
are:

[3e4s3p | (743)p

(0 mipl=m_{p}e ——etm s nr(p) = i {p) = o
' ‘ 34243 i(p) = o) 3+243

(i} elastic dewand

Repetition of the Eaton & Wooders analysis with elastic demand gives a seres
of second order non-linear difference equations for which there exist no analytic
solution mcthods, We have used the following heunstic approach.

Assume that the ith nearest neighbounng firns 10 the entrant are expected to
change thew mill prices from m*{p) to A,.m*(p) {where A; 1s oaly resiricted to be noa-

negative). Then it s optimal for the entrant to charge the mill price given by equation

Details are availabie from the authors on request,



(9b) for its anticrpated market area. The A; are calculated usmg numerical analysis m
which we assume that the cham reaction m prices damps down by the time it reaches
the tenth-nearest firm to the entrant. In other words, we set m), and m, g to m*(p)

where a superscript "¢" indicates the optimai post-entry price for an moumbent. Table

Al gives the cafculated values of A,(p) for different nssumed market radii. Note that

?C,.(p) approaches umty rapidly, making our assumption that we can limit analysis to

chain reactions over the mne nearest neighbourmg fiems reasonably mnocuous. This 15

also consistent with Eaton & Wooders who mndicate that “competition created by entry

is fierce ... but decidedly focal.” (p. 289) The critical values of X;{p) are those for the

nearest neighbours to the entrant (7 = [, -1} they are summansed in Table 1.

Table 1; Optimal Price Reaction of The Nearest Neighbourieg Incumbents

Market Radius p 0.05 ¢l 02 0.3 0.4 0.5
Price Reaction l‘l{p}})j—l(p) 07774 0.7506 0.8262 0.8671 0.9070 0.9439

3 Free-Entry Nash Equilibrium Preduct Variety

-

3 inelastic Demand and Spatial Contestability

Clearly, the SC fee-entry Nash equilibrium degree of product varety 1s the
maximum aumber of frms that can just break even {this corresponds to the densest
packing of firms;.

With discriminatory pricmg this 15:%

~1/2

2y we=Li2y)

whereas with mill pricmg it is

(13) = L)

Hence we have:

v We use a subscript 4 to deaote disenimunatory pricing, and a subseript f'to denote mitl (fob}

priciag.




Theorem 1:
If the market 15 SC and demand is inelastic, mill pricing will fead to greater
product variety than discrimnatory  pricing. The ravo of mill to
discriminatory product variety is 07 / ny = V2. ]
The greater competitiveness of discnminatory pricing HBposes More scvere
restrictions on product proliferation than does mill pnicing.

3.2 Inelastic Demand and Spatial Non-Contestability

When the market is SNC there 1s a range of potential free-entry equilibna, We
take as the Nash equifibrum the location configuration that maximiscs the profits of
each of the mcumbent products while preventing the entry of any further firm: 1e. a
potential entrant Just fails to break even (this corresponds to the loosest packing of
firms). At this equilibrium the incumbents fully explont the entry-determng advantage
of being commutted to therr [ocations,

The free-entry equilibnum degree of product vanety with SNC, mefastic

demand and disciminatory pricing has lialf as many product vanants as with SC.

4y wrm=L{sf)"?
The mill pricing policy in response to entry between two mcumbents is given by

equations {10 and (11} and the free-entry equilibnnum degree of product vanety 1s:

(15} i L. J:)T/_‘?"

from which we conclude:
Theorem 2:
If the market 15 SNC and demand is inelastic, nill pricing will lead to greater

product varwety than discrimunatory pricing.  The ratio of mill:discrimmatory

product variety with SNC and inelastic demand is 17" ni" 21703, @

Comparison of the ratio n’!’,'"' / n7" with the ratio n‘;’,’“x / ny ™ shows that

with SNC discnimmatory pricmng is even more effective in limiting product

16



proliferation, If the incumbents can price discriminate and can make binding location
commitments, the anticipated price reaction is fiercer and entry deterrence stromger
than 1s the case without price discrimmation.
3.3 Elagtic Demand and Spatial Contestability??

Agam, the SC free-entry Nash equilibrium degree of product vanety 1s the
maxtnum nummber of firms that cas just break even. It is, in prmciple, possible to derive
an analytic expression for the free-entry Nash equilibrium market radius p with SC and

efastic demand. With discnmmatory pricig this is the sofution to the profit equation:

(16} py -2p3(3a-5pg)/3~F =0

With mill pnicing it is the sofution to the profit equatien:

N popila-23p,+7Ja —2pa+13pt /2~ =0
[ f f f

These equations are analytically mtractable and have been solved using numerical
techmiques. In doing so we set @ = 1 without foss of generality: substituting p = ka
into the gross profit functrons wmplicit m (16) and (17) yields a®g{x) and a3gj(rc)
respectrvely. Furthermere, since we confine our attention to values of the reservation
poce and fixed costs for which no Srm has monopoly power with either price policy
this implies for @ = [ that /< 0,113 Figure | and Table A2 grve the results which can
be summansed as follows:
Proposition 1:32
Assume that the market 15 SC and demand 15 elastc. A free-entry SC
equilibronm mehich mcumbents earn zero profit will contam more firms with
mifl pricing than with discrimmatory pricing. [
It can aiso be seen that product vanety falls as fixed costs mcrease, this effect being

more marked with mill pricing.

10 Analysis for elastic demand has been performed using Afathematica and MATIAB, The

authors will be happy to suppiy further details on request.
u Detaiis of the caicuiations are available from the authors on request.
2 We state as Propositions results based at {east in pad or numencal computations.
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34 Elastic Demand and Spatial Non-Contestability

As m section 3.2 we take as the SNC equilibrmun the symmetric Nash
equilibriem location configuration that maximises the profits of incumbents.
With discriminatory pncing the price equilibrium is given by equation {8b).

The equilibrium market radivs for incumbent firms is obtamed by solving equation (16)

Max

for py, and settmg p,™ = 2p,,. With mill pnomg the numerical analysis is more
involved and requires some approximation. For details see the Mathematicaf Appendix
The results are piven in Figure 2 and Table A3. We have the same conclusion for SNC

as m Propasition 1 for 8C.
Tables A2 and A3 mdicate that the ratio py™* / p‘l’i‘“ 15 greater than the ratio

po / p’j’i‘" . As with inelastic demand, when the market 1s SNC discriminatory pricing

15 even more cffective m Hmiting product proliferation than mill pricing.
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4 Weifare Comparisons

We compare the free eatry equilibna for the two pricing systems with respect
to the socially optimal degree of product variety, thewr social welfare and the excess
profits they generate with SNC.

With melastic demand the socially optimal degree of product variety is the
number of product varants #° that mnimises total transport and fixed costs TC(n).

MacLeod et of., {1988) show that:

-y

18y n®=(4s)

It is readily verified that:
TC{np) = # re{upe) = 2L

242
(19) Tc(nm‘“)ﬁ(shg)ﬁ
S a2

Firms' total revenue 15 denoted TR(#} and consumer surpius CS5(n). Note that C5(n) =

TC (n&mn) = 52—%

v.L - TR(n). It s straightforward to show that:



TR(nP>) = 5/{1 , TR{m™) = %%
A
V2

(20 p—
TR(::}““} = %JE—E_ TR(

4

’léﬂ[ﬂ
Finally, when the market ts SNC mcumbents eam supemnormat profits i the free-entry
equilibrium. Let m(n} be the excess profit for meumbent firm ¢ and IHn) the

aggregate excess profit,. We have:

o) <28 )31

H(nmm) - ([+2ﬁ}ﬁ . ﬂ(nu““) = 3;[—-{_.
NN

With elastic demand the socially optimal degree of product variety requires the

(21

plaaner to choose both the pricing policy and the level of entry. The planner will
choose marginal cost pricing and finance fixed costs by a lump-sum tax on consumers.
Opumal product vanety maxumises consumer surplus net of the fump-sum tax.’* The
analysts relies on numencal techniques m which it proves conveatent to describe the
degree of product variety by the market radius p of & representative firm. Recall that
the number of product vanants s n = L/2p, mdicating that the number of firms 15
inversely proportional to market radius, and that we confine attention to values of
fixed costs for which fimms are 1 the competitive regions of their demand functions, no
matter the degree of contestability or their price policy, Le. to f < 0.11.

Table 2 and Figure 3 summarise the calculations. Detailed numencal resuits are
grven 1 Tables A2 and A3,

In commenting on the compansons of pricing policies we need to bear in nund
the potentially conflictmg effects of discnmmatory pricing. On the one hand
discriminatory pricing strenpgthens price competition between entrant firms, lowermg
prices and the profits of mcumbents. On the other hand, discruninatory pnicing deters

entry for precisely the same reasoms, raising prices and the profits of incumbents.

13 It 15 easy ‘o show that this 15 an identical definition of social optimality to that used for
1getastic demand.



Which effect 1s dominant will be determuned by the degree of spatial contestability: the

less spatially contestable is the market the more donunant 1s the entry deterrence effect

likely to be.
Table 2: Welfare Comparisons
5C SNC

Inclastic
Demand

max max o min it mi
Social Optimum "y Zng T »n HE > >y
Total Costs TC(;I'}"H) - TC(”‘?M) TC(I’I'}"" < TC(H:;"" )

i

Excess Profit — LA )<'=: (n ]

Consumer Surplus

CS( "'“’)<CS(n )

(
ri{np) < il
&

cslur) > eslogm)

Elastic Pemand

Socral Optimum

Excess Profit

Consumer Surplus

Total Surpius

0

n’;,’“‘r > n'}’“”" >

cstnr=) < cs{ur=) if<0.0895

cs{nr=) > CS(ng=) i £-0.0895

'}’"’ >u" > up" for f < 0.03
0 > 07" > 07" for f > 0.03
wp) < (o)

H(”?m ) < I—E(":;un)

cslur)> Cs{ur)

7{n) > 78{ngn)

4.1 Inelastic Demand

Equatiens (1215} and (18) show that with SC there is too much product

variety with both discrinunatory and mill pricing whereas with SNC mill pricing gives

toc much and discriminatory pricing too little product varety.

Discrimmatory pricing, by Hmiting product vanety, reduces fixed costs but

mncreases transport costs. Whether the savings in fixed costs are sufficient to offset the

15




additional transport costs depends upon the degree of spatial contestability. I the
market is SC (SNC) mill pricing tmposes higher (fower) total costs than discriminatory
pricmg.

Whether or not consumers benefit fom discrmmmatory pricing 1s also
dependent upon the degree of spatial contestability. If the market 15 SC (SNCY mill
pricing generates higher (fower} total revenues and so gives lower (higher) consumer
surplus than discnmmatory pricing.

With SNC discnmmatory pricing gives greater supernormal profits to the
individual firm and m the aggregate than does mill pricing. The emtry deterrence effect
of the flerce price competition of discriminatory pricing more than offsets the
additional price competition betweern mcumbents.

In summary, when demand is inelastic the lower the degree of spatial
contestability {the greater are relocation costs) the more effective 1s discnmumatory
pricing at limiting entry and the more likely 1s 1t that discmmmatory pricing will favour
producers at the expense of consumers,

4.2 Elastic Demand

With SC there is too nuch product variety under both discrinmnatory and mill
pricing. With SNC there 15 too little product variety witit both diserinunatory and mill
pricing unless fived cosis are fow {f < 0.03), i which case mill pricing gives too
much and discramnatory pricing too little product variety.

With SC discriminatory pricing gives greater consumer and total surplus
provided that fixed costs are not too high {f < 0.0895) whereas with SNC mill priciag
grves hipher consumer and total surplus. With SNC discrimunatory pricing gives higher
mdividual and aggregate supemormaf profits.

As with mefastic demand, discrimnstory pricing works to the benefit of
producers. The greater are relocation costs the more likely is it that the producers'

gains from discniminatory pricmg will be at the expense of consumers.



(2) Spatial Nen-Contestability (SNC)
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Figure 3: Welfare Comparisens — Elastic Demand
5 Conclusions

In this paper we have shown that product vanety m a monopolistucally
competitive market is determined: {1} by the degree of spatial contestability of the
market: that 1s, by the ability of entrants to make binding location comnutments (which
1s determuned by refocation costsy and (i) by the pricing policy that firms are allowed

to employ: 1 particular, by whether firms are allowed to price discriminate.



Qur analysis highlights the potentially conflictmg effects of discrimmatory
pricing. The ability to price discrimnate mmplies that a firm can cut its prices m one
part of its market without the need to change its prces elsewhere. This effectively
reduces the power of the firm to commit to a set of prices and so strengthens price
competition. But fiercer price competition will not necessarily work to the benefit of
consumers. On the one hand, for a given degree of product vanmety stromger price
competition will, indeed, reduce the prices charged by incumbent firms. On the other
hand, stronger price competition can also be expected to act as an entry deterrent, and
so may benefit incumbent firms. We have shown that the entry deterrence effect 1s
dommant: discrimnnatory pricing leads to less product variety and larger firms than
mill pricmg. The power of price discnmination to limit product proliferation is
particularly marked when relocation costs are high. !

1t 15 unlikely that free entry will lead to the secially optunal degree of product
vartety. The welfare comparison of discnmumatory and mill pricing 1s affected m large
part by the degree of spatial contestability. If the market 15 8C free entry always gives
too much product variety. SNC by coatrast, may limit product proliferation excesstvely
and always does so when fimus are allowed to pnce discriminate. With SC the entry
deterrence effect of discriminatory pricing weakens the tendency towards excessive
product vaniety and tends to generate greater consumer surplus, With SNC the entry
deterrence effect acts primarily to merease meumbent firms' profits (individually and m
the aggregate) at the expense of consumers.

Our analysis might be seen as leaving the case agamst pnce discrimination aot
proven. We prefer to mterpret our analysis, however, as imdicating that price
deregulation, allowing firms to price discriminate, is more likely to benefit consumers
the easser it 1s for firms te change a product's location ex post. it 15 difficult for firms
to revise therr location decistons after they have entered {what we have referred to as

spatial non-contestability) the entry deterring effect of discrimmatery pricing 15

4 This 15 consistent, for exareple, with the observation made by Collomb and Penssard (1984)

that cement plants 1n the US, where antitrast policy 15 more aggresssve, are smaller than i Europe.

13



strengthiened and favours producers at the expense of consumers. By contrast, if
focation decisions can be tevised at low cost discnmmatory pricing is more likely to
favour consumers than mil] pricing.

This implies that there 13 more likely to be a need for some price regulation
when relocation costs are fairly high, a condition that is easily verifiable by antitrust
and other reguiatory bodies. To the extent that regional plannmg is concermned with
encouragmg greater geographicat dispersion of industry, mill pricing mught tum out to

be more socally desirable both in terms of consumer welfare and regional planumng.

1%
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MATHEMATICAL APPENDIX

Calculation of Optimal Price Response: Elastic Bemand

We need to identify ?L;(p) and A,'_l(p) but p is neelf identified fom a zero

profit condition which is a finctien of A and we do not have an explicit equation for A.

We have used the polynomual carve-fittmg routine in MATLAB® to obtam an

approximation for X,{p} and A_,(p}:

(AL}

X {p) = A (p) = 0.7662 + 0.1799p + 0.7668p? - 0.83570°

Solution for equilibrum product vartety with fob pricing requires that we solve

a system of simultaneous equations cousisting of equation (A1) and the equations:

@
(A2
(i)
(A3}
(i)
(Ad)
{iv)
(A5)

optimal mill price m of an mcumbent with market radius p (see {9b}):
(]l -nm+p)-2p(l-m-p/2i=0

optimal mill price of the entrant {m®):

(1 -8 A+ p-2mE) - (Am+p-me).me +Am+pjid=0
market radius of the entrant (p®}

me+2pf-Am-p=0

zero profit condition for the entrant

201 - m€).m.pf - me.p)2 - f= 0, -]



APPENDIX TABLES

Table A.}: Calculated Values of 2;(p)

Market Radius p

0.03 0.15 0.23 0.33 .43
1~ 07774 0.8072 (.8463 08874 G.9258
2,-2 49459 0.9655 3.9813 0.9942 $.9992
3,43 0.986% 0.594G G.9933 0.9997 1.0000
4, -4 0.9968 0.998% $.999% [.6000 1.0000
5.-5 0.9992 0.9998 1.0000 16400 1.0000
6. -6 0.9998 1.0000 1,0000 §.0000 1.00060
1.-7 1.0000 {.0000 1.0000 1.0000 1.0000
3,-8 1.6000 1.0000 1.0000 §1.00060 1.0000
9,-9 1.06000 1.o0000 1,0000 §.0000 1.0060

Table A.2: Welfare Comparisons — SC

. pz'zm p}lm rJO ,,,;{p} Cs(p::m) CS( p;?m}
0.0%1] £.0756 0.0562 0.1036 1024 0.7864 0.7563
0.02] 0.1108 0.0844 (.1430 0.146 0.5364 0.6596
0.03] 1399 0.1090 $.1850 0.1797 0.6261 0.5875
004 0.1664  0.1325  $.2162 0.208 0.5855 0.5282
0.05{ 0.i817 0.15568 ©.2444 0.2327 0.5107 0.4772
0.06] 0.21687 01787  0.2705 0.2547 0.4595 0.4323
0.07] 0.2423 0.2047 ©0.2952 0.2743 0.4101  0.3921
0.08] 0.2694 0.2313 0.3187 0.2318 0.3630 (.3555
0.69] 0.2986 0.2603 0.3413 03073 03218 .3221
0101 0.3306  0.2824 03833 03208 0.2857 $.2912
0.11] 0.365%¢ 0.3280 0.3846 0.3322 0.2536 0.2624




‘Fable A.3: Welfare Comparisons — SNC

P o o0 ) m ) mler)
0.01] 0.1513 0.0915 (,1036 0.1562 0.0242 0.0328
0.02| 0.2215 ¢.1404 ©.1480 02168 0.0419 0.0234
0.031 0.2787 ©.185% 0.1850 0.2582 0.0536 0.0322
0.04] 0.3327 0.2295 0.2162 0.2907 0.0606 0.0393
0.05| 0.3833 0.2754 0.2444 0.3141 0.0846 0.0448
0.06| 0.433¢ 0.3240 0.2706 0.3308 0.06862 0.0487
0.07] 0.4846 0.3766 0.2852 0.3420 ©0.0662 0.0510
0.08| 0.5388 0.4343 £.3187 0.3478 0.0648 0.0514
0.08| 0.5973 0.4991 03473 0.3486 0.0622 0.0498
010 0.6611  0.5738  0.3633  0.3443 0.0580 0.0457
0,111 0.7317 0.6632 0.3846 0.3338  0.0524 0.0381

[ | o) (o) csloz=) cslor) 7sles) 78(o7)
0.01] 0.i602 0.1401 0.5998 06375 0.7587 .7776
0.02] 0.1892 0.1667 (.4500 ©.5101 0.6391 0.6767
0.03| 0.1917 0.173% (.3474 0.4232 (5381 0.5973
0.04| 0.1823 ©.1713  0.2835 0.3579 0.4653 0.5283
0.05! 0.1684 ©.1628 0.2400 0.3069 0.4085 0.4697
0.06! 0.1529 0.1504 0.2078 0.2658 0.3607 0.4163
©.07! 01367 0.1354 0.1824 0.2326 0.3191 0.3678
0.08] 0.1204 0.1184 0.1614 0.205 0.2818 0.3234
0.08| 0.1041 0.0888 0.1436 0.1822 0.2476 0.2821
0.i0| 0.0878 0.0787 0.1282 0.1635 0.2160 0.2432
0.11| 0.0716 0.0575 00,1143 0.1486 0.1864 0.2061
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