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Entry and Component Pricing in Regulated Markets

IAN M. DOBBS and PAUL RICHARDS

ABSTRACT This paper discusses work on computable models of entry wnto regulated
markets. Cournot, Stackelberg and Fringe entry arve considered for the case where the
wmcumbent operator’s profitabiity is regulated and component pricing influences the desir-
ability of entry. The stmulanion results tlustrate that welfare optimal component pricing
can be lighly sensinve to model specificanon (behavioural assumptions about agents, the
nature of comperinion, the extent of product differenniation etc.) and that no welfare ranking
of stimple component pricing rules (such as margmnal cost, average cost, OpportunIty cost or
efficient component price) exists. In addition, the welfare desirability of entry is seen to be
sensitive to the chowce of welfare benchmark for comparison.
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1. Introduction

One of the major issues to arise out of the recent privatisation/regulation program
m the UK 15 that of whether competitors should be allowed access to the network
of the mcumbent operator, and if so, at what price. Thus arises, for example, in Gas,
Electricity, Telecoms, Water, Rail and Postal services. In general, the privatisation
of these network industries has been accompanied by a regulatory regime with a
pro-competitive remit to encourage and facilitate new entry Thus the typical
scenario is one in which, mitially, the incumbent operator has a moenopely (often
statutory) over its product, is regulated (through allowed rates of return, price caps
etc } and 1s required to offer network access. Left to its own devices, the incumbent
mught ‘allow access” but only at a prohibitive price; it follows that there could be a
need to regulate the access price to a level which encourages entry when this is
welfare beneficial.

Potential competitors often find it difficult to compete in the supplv of the overall
product because of natural monopoly characteristics 1n the supply of that product.
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However, cost subadditivity {typically associated with economies of scale and scope)
ofterr apphies to only some components of the incumbent’s overall business. That
1s, there are often components of the overall product or service over which
competition may be possible. Thus, in electrnicity supply for example, the generation
of electricity is an area of possible competition whilst distribution 18 not. Sumilarly
in fixed link telecommunications, long distance transmssion may be a competitive
segment but final distnbution (focal loop) 1s through the facilities of the incumbent
supplier. The same point applhes to other network industries. For example, the UK
government in its Citizen’s Charter (HMSO, 1991) put forward a number of
proposals® for extending competition in the postal business through opening up the
letters business to competition and, 1n particular, requiring the Post Office to offer
delivery network access. Since this is a principal component of the business featuring
cost subadditivity, the incumbent is expected to retain its monopoly over It.

In practice of course, entry may not give rise to a fully competitive situation.”
Certainly in several of the UK natural monopoly mdustries, entry seems likely to
be restricted to a relatively small number of firms, either because of the nature of
the technology mvolved or through regulatory control (as with UK Telecoms and
Postal services—see Dabbs and Richards, 1992). Furthermore, the purchase of
components from the incumbent is not always for the purpose of producing an
wdentical product. Often entrants are considering developing differentiated products
(and product positioning may be considered part of the optumtzation process and
entry decision). These considerations suggest that the second best problem of
optimal component pricing is likely 1o be more complex.

Extant UK access/component pricing recommendations {e.g. GGas, Telecoms}
seem to have been primarily focussed on some version of fully allocated cost
although recently, the Telecom regulator annocunced that it was prepared to
consider alternatives:

OFTEL beheves that the basis on which the costs of interconpection
charges are caiculated should be the most appropnate for ensuring
effective competition for the benefit of customers. Fully aliocated costs
{using historic cost accounting) is the approach currently used for
essential interconnection services but, in the longer run, alternatives such
as long run incremental costs will be considered. OFTEL (1994}

An alternative approach to the component pricing problem is that of ‘Efficient
Component Pricing’ {ecp} as intially developed by Baumel (1991} (Baumol and
Sidak, 1994, provides a published account of the efficient component pricing
argument). The situation envisaged by Baumol is of a final (homogeneous) product
comprising several component parts; the mncumbent supplies the final product but
also has a monopely over one of the components, the other components being
supphed by the incumbent in competition with other firms. The incumbent 1s
obliged by regulation to supply the monopoly component to other firms in order to
ensure competition in the final market. Baumol argues that, in these circumstances,
the welfare optumal price for the monopolistically provided component is one which
covers the full incremental cost of supply including the opportunity cost associated
with the lost contributien to the incumbent’s common fixed costs which results
from the lost business and increased competition it now faces. Kahn and Taylor
(1994) endorsed the Baumol/Sidak approach although they noted that it implicitly
assumes the pre-entry regulation of the mcumbent is of a broadly satisfactory
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standard. On the other hand, Tye (1994) disputed the generality of the apphicability
of the efficient component pricing principle on the grounds that:

() The ecp only seeks to achieve “efficient use of mputs but not competition
in the sale of the final products”.

(1) There is no mncenttve for an incumbent operator t¢ voluntarily adopt the
ecp rule or to mamntain it after entry has occurred.

(1} The rule ignores the problem of recovery of sunk costs to the entrant.

One might well argue that regulation of access pricing removes the second of these,
whilst the issue of sunk costs is closely related to the 1ssues raised in (i), namely of
whether entry is likely to lead to a competitive or oligopelistic market (an issue
addressed in this paper).

Laffont and Tirole (1993) argue that the key to understanding access pricing 1s
to view the mtermediate product and the incumbent’s final product as an example
of multi-product selling where the products are substitutes. It then follows that the
access pricing problem becomes a standard Ramsey pricing problem in which the
optimal Ramsey access price 1s a function of the regulatory targets, marginal costs,
own-price, cross-price demand elasticities and the type of competition envisaged.’
It follows that Baumol’s efficient component pricing rule is only welfare optimal
under a restrictive set of assumptions.

The principles of setting the access charge will fundamentally affect the abulity
of competitors to compete in the final product market. Since regulatory uncertainty
would nhibit entry, 1t 1s usually argued that the regulatory agency should decide
on, and then commit itself to holding to, certain regulatory principles. In the case
of the access price, this suggests giving a reasonably transparent formula (such as
marginal cost, average mncremental cost or the efficient component price discussed
above) such that entrants can base their entry decisions knowing that the pricing
principles will not change post-entry. Accordingly, in this paper, 1t is assumed that
the incumbent is regulated {(on profitability and access price) and that entry
decisions are based on knowledge of this fact. We examine the problem of access
pricing when the mcumbent is faced with either imperfect competition (Cournet,
Stackelberg) or competitive fringe entry, into a final market which features product
differentiation. In particular, the performance of some simple candidate access
pricing rules vis a vis the Ramsey welfare optimal access pricing rule 1s assessed.

The possibility that the final product market is differentniated and that entry may
lead only to imperfect competition means that the optimal Ramsey rule for access
pricing 1s complex.” The other pricing formulae (margtnal cost, average incremental
cost, efficient component price) have the merit of not mvolving such complexities
(in particular, of demand side information which would always be disputable in a
regulatory hearing). It would seem that Ramsey pricing rules are unlikely to find
favour in regulatory practice -whilst the other rules could well do so, given their
seductive simphecity. The question then arises as to what cost this simplicity—Does
it matter which rule is chosen? Clearly, relative performance is likely to vary
depending upon circumstances, and it is difficult to address this question of relative
performance within a general qualitative analysis. Accordingly, a computable model
is developed in order to illustrate how variations in model structure and assumptions
impact on the Ramsey pricing rule and the relative performance of this vis a vis the
other rules. The approach involves specific cost and demand functions for which
analvtic solutions can be obtamned. This allows sensitivity analysis through varying
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parameter values, regulatory constraints and pricing rules to assess their impact on
welfare as the market changes from one of monopoly to oligopoly or competition.

The problems of entry and component pricing are discussed i the context of
the UK Postal system, and when computable models are examined, the base case
parameter values chosen relate to work done on demand and cost estimation in this
area {Cuthbertson and Richards, 1990; Cuthbertson and Dobbs, 1994). However,
the general form of the models 1s not specific to this industry, and 1t is possible to
draw conclusions from this type of analysis which are of broader applicability. The
use of computable models gives considerable insight into how choice of component
prices nught influence entry and the consequences of such entry on welfare. The
parameters can be judiciously chosen to mimic real world situations and the analysis
reveals the sensitivity of optimal component pricing to modelling assumptions—the
assumptions about entrants expectations in particular. Furthermore. since a singie
counter example suffices to refute a general proposition, the approach is useful in
refuting any assumption that pricing rules might be reasonably robust to changing
parameter values and behavioural assumptions.

2. The Framework and Welfare Benchmarks

The scenaric to be analvsed is as follows: mnitially, the incumbent {in the postal
context. the Post Office’ aperates as a regulated monoepely. The regulatory con-
straint is that of zero profitabilicy {the model is easily modified to accommodate
alternative constraints such as return on sales, return on caprtal, etc.). The monop-
olist produces a single product or service which comprises two component parts
{(for exampie. in the case of the Post office, collection and trunking might be deemed
one component, the other being delivery}. Entry, if it occurs, leads to erther
oligopoly or a competitive siuation. In the former case, the model involves a
potential rival firm (or colluding group of nvai firms) who intends producing a
similar but to some extent differentiated product {(which requures the purchase of a
component service from the incumbent). The latter case is modelled as entry by =
competitive fringe of firms {agamn these firms need to buy in the mcumbent’s
monopoly component service).

Cicarly, the nival's profitability, and hence potential for entry will be influenced
by the expected post-entry price offered by the incumbent for component supply.
The 1ssue then arises; can anything be said about what price ought to be set? If the
market can be said to be one of effective competition, the concept of ‘efficient
component pricing’ has certam desirable propertics, However, in situations of
imperfect competition, this is no longer the case. Indeed, as a second best problem,
one can expect that the ‘optimal’ component price will be one which attempts to
correct for the distortions implied by imperfect competition.

In what follows, this kind of effect 1s illustrated, along with the sensitwvity of
optimal component prices to the modelling assumptions made. Candidate compo-
nent prices such as marginal cost, average incremental cost, and versions of efficient
component pricing, are compared with the welfare optimal component price
(hereafter referred to as a ‘Ramsey price’). The complexity of this second best
probiem is that entry depends upon expected post-entry profitability and this in
turn depends upon the entrant’s expectations as ¢ the mcumbent’s reaction to
entry; the latter depends upon, amongst other things, the nature of the regulatorv
constraints.

Estrin and de Meza (1988, 1991} (EDM in what follows) examined computable
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models of oligopolistic entry with a regulated incumbent subject to a profitability
(or return on sales) constraint. Bertrand and Cournot competition were considered
and the models were analysed for a range of parameter values in the ball park of
those considered to be relevant for the case of the UK Post Office Letters business.
In what follows, the EDM simulation approach is extended to include component
pricing and additionally, Stackelberg and Fringe entry. For each model, the effect
of alternative component pricing rules 1s then examined.

The model is linear in both cost and demand systems (these may be regarded
as approximations to non-linear cost, demand systems in the region of equilibrium
solutions). Linearity facilitates computation of equilibria, welfare and so on. Nota-
tion is as follows; g, p.. C,, T, denote quantity, price, cost, profit, for j =1, ¢ (z denotes
incumbent; e, entrant). W denotes willingness to pay and CS, consumers surplus.
P. denotes the component price. The demand and associated mverse demand
functions are

g.= 0= Bip +pe ey
g. = 01 — Bip. + Yip. 2)
pi= o - Pg. + va 3
pe=a - Pa+ g 4

where o, Bi, &1, 1> Y1 are given constants and these mmply values for a,. . . ,¥ (and
vice versa). The integrability assumption implicit 1n the above specification {dq./op.
= 0g/op,) is reasonable for postal markets according to a recent econometric analysis
testing this functional form (Cuthbertson and Dobbs, 1994). Firms’ costs are given
as

Cz:FO+FE+aOQ1+a](qt+Qe) (5)
A
Ce=F +ag. + py. (6

Marginal costs are a, for the initial (upstream) component (e.g. collection and
trunking) and a; for the (downstream) component also made available to compet-
itors (e.g. delivery). The mncumbent’s overall marginal cost for the two components
is a=ao + a;. The incumbent’s overall fixed costs F are divided into F,, denoting the
allocatable fixed costs of the component also provided by the incumbent to the rival,
whilst F, denotes its remaining fixed costs. Thus F, contains fixed costs allocatable
to the upstream component plus unallocatable fixed costs associated with the
business as a whole. The entrants fixed costs are F and its marginal costs are @ for
the component it provides and p,, the component price, for the bought-in compo-
nent. Whenever fixed costs are set positive, the cost functions exhibit economies of
scale and hence cost subadditivity.” Given these demand and cost functions, profits
are

= pg + pge - C Q)

T = pege — Cos (®)
and willingness te pay (W) is

W= (o — 0.5Bg”) + (Og. - 0.5B4.”) + 144.- )]
Net social benefits (B) are thus

B= W’—E)mf'l—aq,—alqe—%mﬁqe (10)
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whilst consumers” surplus (CS) 1s simply
CS=W - pg.— pede a1

Given numerical values for all the associated parameters, the above equations allow
the evaluation of firms’ profits, net welfare etc. conditional on final outputs {g.q.)
or prices {p,p.) {(via (1) and (2)) and a given specification of the component price
o).

In examining entry and welfare under different models and pricing regimes, it
15 useful to have a benchmark for comparison. Two plausible benchmarks are
considered below.

2. 1. Benchmark Cases

2.1.1. Single firm monopoly, wuform pricimg over the rwo products. Two jastifications
for this benchmark seem possible. Firstly, the incumbent may be viewed as, prior
to entry, producing both products (bundled); the regulator dictates that one of these
it to be opened to competition and essentially givenr away to the competition. An
alternative Interpretation might be that the incumbent currently produces just a
single product, and entry, if 1t occurs, is by a firm or firms producing a new and
differentiated good. A natural guestion 1o ask 1s; what would welfare have beern if
the mcumbent had added thus new good to its own lst of products? Of course, an
alternative benchmark here would be to consider unbundled Ramsey pricing. By
reiaxing the constraint of uniform pnicing, this would typically imply an even hugher
benchmark welfare jevel and hence a tougher test of whether entry 15 welfare
mproving.
With 2 uniform price p, the regulated incumbent scts p to solve

= {p-ag t gy -F=0 (12

where g,q. are defined by (13, (2) with p,=p.= pand F=F, + F, denoctes total fixed
" & N <

costs. These eguations give a solutien” for ¢.¢.p and hence welfare B may be

computed as in (1Q).

2.1.2. Single form monopoly over q, alone. With this benchmark, the mcumbent alone
18 producing a single good. Entry, if 1t takes place, involves the mtroduction of a
differentiated product. In comparison to the first benchmark, this one tends to cast
a more favourable light on entry simnce the introduction of a new product, in so far
as it 1s significantly differentiated, tends to increasc welfare. In this benchmark case,
g = 0 and the only (inverse) demand function 1s (3} (with ¢. = 0). The solution t©
the regulated monopoly problem is given by solving the following quadratic equa-
tion for ¢, {the larger root being selected):

R = {0~ Bg)ig - F—ag =0 (13)

Again these eguations give a solunion for ¢,q..p and hence welfare B may be
computed as in (10).

In what follows, we consider entry under varying cost conditions for the entrant
(+, = ,~20% relauve to the incumbent), the cost structure for the incumbent
remaining fixed. The welfare benchmarks outlined above therefore assume that
there is no impact on the productive efficiency of the incumbent’s operations. Tt
can be argued that cne rationale for promoting competition and network access 1s

Copyright © 2001 All Rights Reserved



Entry and Component Pricrng 361

that such competition may mnduce efficiency gamns by the incumbent. To take this
mto account, the model could be run with variations in the mcumbents cost
structure, post-entry. However, to restrict the considerable volume of data to be
exammed below, a simpler way to bear this possibility in mind in examining the
output is to interpret the cost structure used for the incumbent as its post-entry cost
structure. If pre-entry costs are higher, this will adversely affect the level of welfare
computed under the above benchmarks. Thus, when entry occurs in such a case,
the welfare benefits of entry will be greater (relative to the pre-entry benchmark) in
each case considered.

3. The Market Models

With space considerations m mind, attention is confined to Cournot, Stackelberg
and Fringe entry (it is straightforward to extend the analysis to the case of Bertrand
competition). In solving these models, 1t 1s assumed that the incumbent is subject
to a zerc profit constraint and 1s also constrained in its choice of component price
offered to the entrant. The basic format for the above models is that they are ‘single
shot’ games. The question arises; to what extent are such games likelv to capture
the essence of what in practice 1s undoubtedly a repeated and dynamic game?
Certainly, one can argue that the strategic choice variables cught not to be such
that they can be easily or quickly adjusted—which tends to suggest that the Bertrand
model is less hikely to be so appropriate in comparison to the quantity setting of
Cournot (particularly in the Postal context). Furthermore, as Kreps and Scheink-
man (1983) have shown, a two stage model mvolving capacity precommitment
followed by Bertrand competition gives rise to essentially Cournot outcomes.

3.1. Swmple Cournot Enrrant, Regulated Incumbent

A Cournot entrant is assumed to take the incumbent’s output as given, and in
addition, the component price p, associated with this output level. The entrant’s
reaction function 1s defined by the equation dr/dg. = 0. This implies

ge= (0 - a+ g - p)I2P) (14)
The incumbent’s reaction function 1s given by the zero profit regulatory constraint
T,=0 (15)

where T, is defined by (7).
Equilibrium 1s given by the solution (¢,,9.) which sauisfies equations (14), (15).
This amounts to solving the quadratic equation

(G- d + v - PY(yg. + P. — a) — 2B(F + ag, - (ot - Bg)g) = 0 (16)

for g, (the larger of the two solutions being chosen}, with ¢. then being determined
by (14). Once, ¢, ¢. are found, 1t 1s straightforward to compute welfare, profitability
etc. using equations (7)—(11).

Of course, economcally meaningful entry occurs under this solution only if %.,q.,
and g, are non-negative. Entry only occurs if 720, whilst, if entry 1s too vigorous, it
may render 1t mmpossible for the mcumbent to attain its profit target. These
observations apply equally to the models discussed below. It is straightforward to
numerically check these conditions (see Section 5, where the results are discussed).
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3.2. Stackelberg Entrant, Regulated Incumbent

In a simple profit maximising single stage Cournot game, the firms choose outputs
simultanecusly. The firms have knowledge of the demand conditions and the
market structure but neither can observe the other’s production plan. They bring
thewr outputs to market and the price adjusts to clear supply. In such a model,
Cournot conjectures make sense (see, for example, Daughety, 1985; Kreps, 1990).
As m (1), it is possible to solve the Cournot Model with a regulated incumbent.
However, an alternative solution concept, that of Stackelberg also merits attention.
The Stackelberg model assumes that one firm (the ‘leader’) chooses output first,
the follower, in making an output decision, being able to observe this decision. The
Cournot reaction function, equation (14), thus appropriately defines the second
firm’s choice of output, since the output of its rival is already fixed. The leader, in
choosing its output, can take this reaction into account.

It has been a common assumption, in modelling entry into an oligopolistic
industry, that the incumbent has a first mover advantage, and is thus the Stackelberg
leader (see, for example, Dixit, 1979, 1980).” However, 1n the presence of regulation
of the form discussed above (and in 2 multi-period context), it 18 more appropriate
to assume that it is the entrant who has the first mover advantage. This argument
runs as foliows. Given an inflexible regulatory framework, if the potential entrant
chooses to enter with a certain volume of production, it knows that, whilst in the
short run this may drive the incumbent temporarily away from its targer level of
profitability,” in due course, the incumbent will be forced to adjust its price/output
choice in order to achieve its target.” That is, given the constramnts faced by the
mmcumbent, the entrant knows that the incumbent’s long run price/cutput configu-
ration: is determined by the entrant’s choice of cutput. This confers on the entrant
the roie of Stackelberg leader.

Adding a preliminary stage to the above game 1t which the incumbent has a first
move {(say i choosing mstalled capacity which then becomes a sunk cost as 1 Dixit
(1989) for example; does not alter the charactenistics of the sub-game which we
have analysed: m the sub-game, according to the above argument, the entrant
remams the Stackelberg leader. However, adding such a preliminary stage might
affect the welfare assessment. By ignoring this preliminary stage, we are taking the
extant situation (incumbent monopoly with given installed capacity) as the bench-
mark for welfare comparisons—it could be argued that the relevant benchmark 1s
that of an mcumbent whose choice of capacity has not been influenced by the threat
of entry. However, this possibility is not pursued further here.

If, as part of the regulatory regime, there was a formula specification for the
component price the incumbent must offer to potential entrants, it 1s also possibie
that such an entrant could also take into account the implied adjustments in: this
price as a consequence of the output effects of entry (for example, with an average
cost component price, a reduction in either the mcumbent’s final output or the
entrant’s purchase of the monopoly supphed component increases the incumbent’s
assignable average cost for the provided component). In its present formulation,
the Stackelberg model outlined below involves the leader taking account of the
direct output effect on the incumbent’s final product price/output but (for simplic-
ity) not taking account of the possible knock-on effects on the component price.
Whether there would be any such knock-on effect depends upon the way the
component price is regulated. Regulatory authorities might in practice impose
component pricing constraints in terms of actual prices (pre- and post-entry) or
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in terms of the formulae by which such component prices are calculated.'”
Equation {15) defines the incumbent’s reaction function (its choice of g, for a

given ¢, and p.'"). Denote this as ¢, = fig.) The entrants profits are given by (8);

taking into account the mcumbent’s reaction function amounts to maximising

7. = (0. - Bg. + ¥g))g. — F - ag. - pges (7

a first order condition being that dn./dg. = 0. A value for g., the equilibrium cutput
of the entrant in the Stackelberg game, is a value which solves this condition;
computationally, 1t can be obtamned by an iteratve search procedure. The output
for the incumbent, g,, can then be obtained from the incumbent’s reaction function,
equation (15).

3.3. Fringe Enrry, Regulated Incumbent

The final case of entry to be considered is that by a competitive fringe of firms each
producing an identical product but one which is differentiated from the
incumbent’s. As n the case of entry by a single firm (or colluding group), these
firms also require access to the monopolistically provided component supphed by
the mmcumbent. Again, component price will influence the extent of entry. Fringe
entry 1s characterised by constant average cost for their component. That is, in terms
of the vaniables already defined, F is set to zero and & denotes average cost (equal
to marginal cost) for this component. Given the component price p., the overall
average cost for fringe production 1s 4 + p.. Thus entry takes place until fringe output
leads to a price p. at equilibrium given by

pe=a+p (18

Substituting this into the demand equations (1), {2} and hence into the regulatory
constraint (15) then allows a solution for ¢, g., p., the overall solution being
conditional on the value of p..

4. Component Pricing Rules

The regulatory regime withun which the incumbent is required to operate is assumed
to mvolve a specification of the pricing rule to be set for component provision. We
consider the following cases;

4.1. Margmmal Cost
b= (19

The models described above can be solved directly in this case since (19) implies
P, is not affected by output changes (etc.).

4.2. Average Incremental Cost
pe=ar + Fi/(g + q) (20)

F, denotes the assignable costs to the component being provided, and the total
volume of traffic on this component is the sum of the incumbent’s and entrant’s
throughput. A problem in solving the models under this component pricing regime
is that, as ¢,,q. vary, so does average incremental cost. Computationally, an iterative
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search procedure is used for each model such that in each case the values g,g..p.
satisfy the equilibrium first order conditions and equation (20).'

4.3, Efficient Component Pricing

A rather naive version of the ‘efficient component price’ might start from the inutial
(uniform pricing) monopoly position; that is,

P<:P"a(- (21>

The idea here 1s that the mcumbent was onginally providing this service; what is
the per unit loss involved in letting 1t go to the entrant, given that the incumbent
stili has to provide the stage 1 component? A simple view is that originally, the
mcumbent was making an mcremental profit of p — ac — a; per unit on the second
good; 1if this is taken over by the entrant, the mcumbent snil has te provide the
component with marginal cost a;, hence the opportunity cost {(the fost contribution
per unit of output) of giving up the service 1s p — ar {calculations for this case are
reported in Tables I 3 under the heading ECP1). The defect of this reasoning is
that prices change with entry (and also with changes in the component price). This
suggests that the efficient component price might be calculated to be consistent with
the equilibrium final product prices, p,p. (equivalently guanties g,¢.). Thus, the
overall solution invelves finding ¢.,¢.,p. which sumultancously satisfy the equilibnium
first order conditions and equaton {21}, An iterative search procedure is used (cf.
the average cost case) to obtam this solution (reported in Tables 1-3 under the
heading ECP2)

4.4. Wellare Optimal Compeneni Pricing

For each model, as the component price 1s varied, so does the computed econonuc
welfare (measured as the sum of consumers’ surplus plus firms’ profits, or willing-
ness to pay minus costs). Thus, m each case, an terative search procedure may be
emploved to determine the component price which maximises welfare. Some care
is needed in interpreting the Ramsey welfare optimal component price as reported
iz these tables. The reported price, Pg, is that which yields maximum welfare
conditional on entry taking place and on the mcumbent being able to achieve its
profit target, Let P.™ denote the minimum component price consistent with the
mcumbent achieving its regulatory target and P denocte the maximum price
consistent with entry taking place (x>0). Figures 1 and 2 illustrate the kind of
solutions that can occur. In Figure 1, there 1s an interior solution for the Ramsey
price (denoted Pg). The associated level of welfare is denoted B(Pg)."* The hori-
zontal dotted lines labelied B1, B2 denote the two benchmark levels of welfare (for
example, 1n Table 1, case 6, Bl = 2.6225, B2 = 1.665(0). Thus in Figure 1, Py is
optimal relative to benchmark B2. However, had B2 taken a welfare value greater than
B{Pz), it would have been welfare optimal to price the entrant out of the market.
The benchmark B corresponds to the case where the incumbent originally supphed
both products; entry, even with a Ramsey optimal component price is inferior to
retaining the original monopoly. Thus, in this case, the reported Ramsey price is
only a local welfare optimum. It is preferable to set a component price p. = ™™ and
price the potential entrant out of the market. Another possibility is llustrated in
Figure 2; here, welfare increases with decreases in the component price and the
optimal price Pr 1s equal to the minimum consistent with the incumbent attaining
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its regulatory constramnt. Again this reported solution may be regarded as optimal
relative to benchmark B2 but not relative to B1 (again it 1s better to price the entrant
out of the market).

5. Discussion of Results

To illustrate the basic sensivity to specification requires only a relatively smalt
number of cases to be reported. On the demand side, the base case parameter
estimates are those used in the EDM Study. The demand parameters are chosen
te normalise price and output to umty for the single product regulated monopoly
case {as m EDM’s work) and to vield an overall elasticity for the postal business of
around —0.3 (this fits in with the latest econometric estimates—see, for example,
Cuthbertson and Richards, 1990; Cuthbertson and Dobbs, 1994). The demand

N .
equations are also symmetric (0@ = o = 4.33 whilst § = B = 3 33 as in EDM’s
benchmark cases); equal final product prices by mcumbent and entrant result in a

50/50 split of the overall market. Naturally, many alternative demand scenanos
Economic

Weltare,
B 4

Bt boo oo

PN = PR pomax Compo'nent
Price

Figure 2.
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could be envisaged but, to limit the number of cases to be considered, only the
parameter Y is varied; this affects primarily the cross price elasticity and sc allows
consideration of cases where the products are close substitutes and where they are
significantly differentiated.

Costs are aiso normalised to unity for the unit level of cutput. When both firms
have fixed costs, the benchmark case involves a total cost allocated 40% fxed, 60%
variable at the unit output rate. The two components, for both products also
represent a 40/60 split both in respect of fixed and variable costs.”* The mmcumbent’s
fixed costs F = (.4 are split between the two components 40/60 as F; =0.16, F; =
(.24 and marginal costs (a=ac + a,) totalling 0.6 are likewise ac = 0.24, a; = 0.36.
The entrant provides only the O-component with fixed costs, marginal costs either
equal to or plus or minus 20% of those of the incumbent in cases 1-6.

We now discuss in some detail Tables 1-3 in order to bring out the salient
features embodied in a rather considerable mass of data (despite the fact that we
do not report equilibnium final product prices or guantities, eiasticities, market
shares etc.). Each table contains the results for 6 different parameter sets; 1--3
involve low product differentiation (cross-price elasticities of greater than ©.5) whilst
4-6 involve much greater product differentiation (with cross price elasticities of less
than 0.15)."> For each parameter set, for each type of competition (Cournot,
Stackelberg. Fringe) and for each component price (marginal cost, average incre-
mental cost, efficient component price, Ramsey price), we report the eqguilibrium
values for economic welfare, B, the entrants profitability, %, the componen: price,
#., and the size of the total market, ¢ (the sum of incumbent and entrants outputs'®).

Table 1. Duopoly modecls: positive fixed costs for both the entrant and reguiated

wmcumbent*
I.ow product differentiation Hagh product dsfferentiatior
Case N 2 3 4 5 &
209 ower Egual 20%Higher  20%Lower Equal 20%Hgher
coste costs costs costy costg costs
fa3 With Cournot bntrant
Key parameters
Y -325 -3.25 -3 25 -125 ~1.25 -1.25
4 0192 024 ( 288 0192 8.24 0.288
by 0.128 016 0192 0128 016 0.192
Benchmark case BCI—umform pricing, zero profit monopoly
B 1 6908 1 6908 i 6908 26225 2 6225 26225
nt -0.2982 ~0 2982 -0.2982 -0 2494 -3 2494 -3 2494
NeF 121134 121134 121134 0 1499 3 1499 3 1499
g=a* g 1.0138 10138 1.0138 15134 15134 15134
Benchmark case BC2 -single product zero profit monopolv
B2 i 6650 1 6650 i 6650 1 665¢ 1.6650 1.6650
g 10 10 10 10 10 1.0
Alternative component pricing solutions
}. P, = marginal cost
B 1.545 15052 1 4668 2.2641 2 2034 2 1433
T, 00192 -0 0711 -0.1208 04421 0.3885 3.3254
g 09728 09763 (.6795 12317 1.2274 12231
P, 0.36 g 36 0.36 036 0.36 0.36
2 P, = average incrementa: cost
B 15464 15004 14739 22311 21711 20117
. -0 1028 -0 1425 -0.1808 03423 0.2008 02397
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Table 1. connnued
Low product differentiation High product differentiation
Case 1 2 3 4 5 6
20%Lower Equal 20%Higher  20%Lower Equal 20%Higher
CcOste COsts COSts COsts costs costs
q 09671 0.9977 (9982 12413 1.2363 12313
P, 0 6007 0.6006 0 6004 (.5533 0.5541 05549
3. P,= ECP1 (naive ecp)
B 1.5422 1.5072 1.4734 2.2169 21574 2 0984
T, -0.1231 -0 1580 —0.1916 03092 0.2589 0 2090
q 1.0010 1.0006 10003 1.2427 12375 12323
P, Q0 7545 0 7545 0 7545 06243 06243 0.6243
4 P. = ECP2 (consistent ecp)
B 1 5420 15070 14734 22047 2 1452 2 0862
. -01235 -0 1582 -0 1917 02837 02335 01836
q 1 0010 1 0006 1 0003 12431 12378 12324
P, 7596 07597 07599 0 6818 0 6832 0 6846
5 P,- RP (the welfare optimal or ‘Ramsey’ component price)
B 15475 15096 1474 2 2851 2.2241 2 1637
Te -0 0741 -0 1346 —0 1861 0 5999 0.5443 04891
g 0 9896 0 9957 0 9995 1.200 1.1968 11936
P, 0 4881 0 5565 06502 0 1087 0.1060 01034
(b; With Stackelberg Entrant
Alternative component pricing solutions
1 P, = margmal cost
B 1.0821 1.0246 0.9672 1 4440 13727 13019
e 0 5454 0 4964 04476 0 8348 07776 0.7207
q 05710 05664 05618 0 6852 06777 0.6702
P, 03¢ 0.36 036 036 036 0.36
2 P, = average mcremental cost
B 1 0830 10148 0 9469 11472 10745 10024
T 0.5464 04924 0 4387 06766 06183 05603
q 05699 05623 05546 (5688 05605 05522
P, 07611 0 7868 ¢ 7928 0 7820 ¢ 7882 0 7946
3 P, = ECPI (nawe ccp)
B 1 0833 1.0162 0 9497 1 2558 11862 11171
T, 0.5464 0 4926 04398 07370 0 6804 0 6242
q 05701 0.5629 (1.5556 06107 0 6037 O 5968
P, 07545 07545 ¢ 7545 (3.6243 G 6243 0 6243
4 P.= ECP2 {consistent ecp)
In all cases, the ECP becomes so large that the rival 1s driven
out of the market (see discussion 13 text)
5 P = RP (the welfare optimal or ‘Ramsey’ component price}
B i 0838 10259 17939 17326 16719
T, 0 5464 04972 Ni 1.0055 0.9535 8 9020
q 05708 0 5669 0 8280 0 8235 0 8190
P 0 6384 0 0058 ~( 3368 -G 3607 -0 3851

Ni- No mntenor solution Decreasing the component price increases welfare When the price becomes
sufficiently negative, the mcumbent 1s no longer able to break even At this point, the level of welfare
15 much lower than either of the monopoly benchmarks
* Fy=0.16, F1 = 0.24, a¢ = §.24, ay = 0 36 for all cases

+ Overall market elasticity
+ Cross price clasticity
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5.1. Table 1: Posttive Fixed Costs for Both Entrant and Incumbent

5.1.1. Cournot case. Here, the incumbent has positive fixed costs for both components
of 1ts product, as does the entrant, so both feature economies of scale. Postal services
could be an example of thus case; recent work (Rogerson and Takis, 1992) suggests
there may be economies of scale and scope in most segments of postal operations.

A first point to notice in Table 1 is the relationship between the benchmark
cases B1, B2. Where there is little product differentiation (columns 1-3)}, these yield
similar levels of monopoly welfare, whilst where there is significant product differ-
entiationt (columns 4-6), the welfare in Bl 1s markedly higher. This 1s so because,
relative to B2, Bl involves the introduction of a new and significantly differenuated
good and this gives a boost to welfare. With similar goods, this effect disappears.
As we shall see, whether entry is welfare improving or not will often turn on which
benchmark 1s deemed approprate.’’

For each product differentiation level (low, high), the entrant’s cost are set to
20% below, equal to, and 20% above the mcumbent’s for its parallel component. In
columns -3, where there 1s litide product differentiation, even a 20% cost advantage
to the entrant is insufficient for the entrant to get a foothoid m the market (<0 in
ail cases). Turning to columns 4-6 (lugh product differentiation}, entry 1s alwavs
possible and 1s always welfare beneficial in comparison with benchmark B2 and
harmful relative to Bl. The other key pemnt here 1s that the Ramsey component price
fies significantly below marginal cost—this 1s optumal relative to B2 but, relative to
B}, it is preferabic to retain the monopoly. Finally, efficient component pricing rules
give much hugher pnices and lower welfare compared teo the other pricing rules.

5.1.2. Stackelberg case. In all cases, a Stackelberg entrant s able to profitably enter
and manipulate the market, usually with a considerable adverse effect on welfare
and aggregate output. Relative to benchmark Bl. entry is always welfare adverse,
even with weifare optimal component pricing *° Indeed, entry is adverse relatve to
B2 when there 1s little product differentiation, although with greater differenniation
it is possible that 1t 1s welfare improving. As 1n the Cournot case, welfare optimal
component prices are often lower than marginal cost, and in the case of significant
prodact differentiation, amount to absolute subsidies {negative prices).

In the postal context it has sometimes been suggested (particularly by those
working in the mdusiry) that entrants may be multi-product firms who are able to
‘piggy back’ entry on already installed related capacity. In this scenario, so the
argument goes, the entrant has low or zero fixed costs associated with entry.
Whether or not this 1s a reasonable assumption, it is straightforward to assess its
significance n the light of Table 1. This scenaric amounts te setting F=0in the
above cases 1-6. In fact, changing entrant’s fixed costs does not affect the equlib-
rium outputs or prices, merely the entrant’s profits and the overall welfare. In fact
reducing F from 0.128 to 0 simply increases 7. and B by the same amount {(3.128).
We may conclude that in this case this makes entry profitable in all cases even for
the Cournot entrant. The general point about entry being welfare improving relative
to B2 and adverse relative to Bl continues to hold however.

5.2. Table 2: Zero Fixed Costs for Entrant

In general, it might be expected that the components over which the incumbent has
a natural monopoly are those which are likely to feature econonues of scale (ie.
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Table 2. Duopoly models: positive fixed costs for mncumbent, zero fixed costs for
potential entrant*

Low product differentiation

High product differenuation

Case 1 2 3 4 5 6
20%Lower Equal 20%Hagher 20%IL.ower Equal 20%Higher
marginal margmal marginal marginal marginal marginal
costs costs costs costs costs COSts

(a) With Cournot Entrant

Key parameters

v -3.25 -3 25 -325 -1 25 -125 -1.25
a 0192 U 24 0288 0.192 024 0288
E 00 GO 00 00 00 00
Benchmark case BC1  uniform pricing, zero profit monopoly
B1 1 6908 1 6908 1 6908 26225 2 6225 2.6225
nt —0 2982 -0 2982 -0.2982 -0 2494 -0 2494 -0 2494
Neo 121134 121134 12.1134 1499 (.1499 0 1499
9=q: + g 1.0138 10138 10138 15134 15134 15134
Benchmark case BC2Z  single product zero profit monopoly
B2 1.6650 1 6650 1 6650 1 6650 1 6650 1.6650
q 1.0 1.0 10 1.0 1.0 10
Alternative component pricing solutions
1 P, = margmnal cost
B 1 €730 1 6652 1 6588 23921 23634 2 3353
T, 0 1088 (.0889 60712 0.5701 G 5485 05274
q 0.9728 0.9763 09795 12317 1.2274 12231
P, 0.36 036 036 036 036 0.36
2 P, = average mncremental cost
R 1 6744 16694 1 6659 2 3591 23311 23037
T, 0.0252 G.0175 00112 0.4703 0 4508 04317
q 09971 39977 0 9682 12412 1.2362 12313
P, 0 6007 0 6006 0.6004 0553%3 05541 05549
3 .= ECP1 (naive ecp)
B 1.6702 1667 16654 2 3449 23174 2.2904
T, 0 0049 0 0020 0 00034 04372 04189 04010
9 10010 1 0006 1.0003 12427 12375 12323
P, 07545 0 7545 07545 06243 06243 0.6243
4 P, = ECP2 (consistent ecp)
B 16670 16670 1.6654 2.3327 23082 22782
T, 0 00645 00018 0.0003 0.4117 0.3935 0.3756
g 10010 1 0006 1 0003 12431 12378 1.2324
P, 0.7596 0.7597 07599 0 6818 06832 0 6846
5 P.= RP (the welfare opumal or ‘Ramsey’ component price)
B 1 6755 1 6696 1 6660 24131 2 3841 2 3557
Toe 0.0539 0.0254 0 0059 7279 (37043 0.6811
g 0 9896 09957 09995 1200 11968 11636
P, 0 4881 05565 06502 01087 0 1060 01034

(b) With Stackelberg Entrant

Alternative component pricing solutions

1 P, = marginal cost

B 12191 1 1846 1.1592 1.5720 15327 1 4939
R 06734 0.6564 0.6396 0.9628 0.9376 066127
g 35710 3.5661 05618 0.6852 0.6777 06702
P, 0.36 036 036 036 036 036
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Table 2. connnued

ILow product differenuation High product differentiation

Case 1 2 3 4 5 6
20%Lower Egual 20%Higher  20%Lower Eqgual 20%Higher
margnal marginal marginal marginal margal margmal
costs COsts costs costs costs costs

2 P, = average incremental cost

B 12110 1.1748 1 1389 12752 12345 11944
Te 06744 0.6524 0.6307 0 8046 07783 07522
g 0.5699 G.5623 0 5546 0 53688 8.5605 0.5522
P, 07811 07868 0.7928 0 782C 07882 0 7946
3 P.=ECPI (naiwve ecp)
B 12113 11762 11417 1.3838 1 3462 13091
e 06744 0 6526 06318 0.8650 (.8404 38162
q 0.5701 0.5629 0 5556 96107 0.6037 $.5968
P, (0.7545 0 7545 0.7545 06243 0 6243 ¢ 6243
4 P,- BECP2 {consistent ecp)
In all cases, the ECP becomes so large that the rival 1s driven
out of the market (se¢ discussion 1 text)
5 P, = RP (the welfare optimal or ‘Ramsey’ component pnce}
B 1211 11859 19210 18926 1 8639
e 0 6744 0.6572 11335 11135 10940
q 0 5708 0 5669 N2 (.8280 ¢ R235 ¢ 819¢
P 0.6384 0 0058 —0.3368 ~( 3607 —{ 3851

4

2 see Wi, Table 1

*E=016, F, =024, a =024, g, — (.36 15 all cases.
+ Overall market elasticity

1 Cross price elasticity

positive fixed costs in this model} whilst those which are subject to competition are
more likely to be subiect to constant returns to scale {zero fixed costs here). For
exampie, Panzar (1961} suggested that the Postal service featured appmxzmc.teh
constant returns in coliection and trunking, but economies of scale in delivery. i
Table 2 illustrates this scenario. The demand and cost variations paraliel those of
Table 1 (the latter swinging from —20% to +20%). Fixed costs on the competing
components are zere (Fo = F o= 0) so average equals marginal cost for these
components. For the Cournot entrant, 1n all cases, entry is feasible (n>0) and is
welfare improving relative to B2, adverse relative to B1. The welfare optimal price
ranges from well below marginal cost (and absclute subsidies in columns 4 6) to
ntermediate between marginal and average incremental cost. The Stackelberg
entrant is also always able to enter, and again, with little product differentiation,
this is welfare worsening relative to both benchmarks, whilst with more product
differentiation, 1t improves on B2 but remains much worse than Bl.

5.3. Table 3: Fringe Entry

Here, entry takes place with constant average costs {equal to marginal costs) and
zero profits for fringe entry. The incumbent has econormes of scale (positive fixed
costs) for the component over which it has & monopoly, and constant average costs

for the other component of its product. As usual, the three cases are considered for
entrant’s average costs (below, equal and above the mcumbent’s for its associated
component). With low product differentiation, the situation is very much on a knife
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Table 3. Fringe entry: incumbent has zero fixed costs for competitive component,
posttive fixed costs for the provided component*

Low product differentiation

High product differentiation

Case 3 2 3 4 3 [
20%Lower Egual Equal Lower Equal Equal
margina} marginal average margmal marginal average
costs costs costs costs costs costs

Key parameters

b -325 -3.25 -3 25 -1 25 -1 25 -125

G 0.192 024 0.288 0192 0214 G.288

F 00 0.0 00 00 00 00

Benchmark case BC1- uniform pricing, zero profit monopoly

Bl 1 8667 1.8667 1 8667 27926 27926 27926

n 0 2355 0 2355 0.2355 0.2107 02107 ¢ 2107

e 9.5665 9 5665 9.5665 0.1267 01267 ¢ 1267

@— i+ ge 1 0653 1 0653 1.0653 15617 1.5617 1 5617

Benchmark case BC2 single product zero profit monopoly

B2 1 832¢ 1 8329 1.8329 18329 1 8329 1 8329

g 1 0218 10218 10218 1.0218 10218 1 Q218

Alternative component pricing solutions

1} P, = marginal cost

B 2 5935 2.5093 2 4300

T, 0.0 00 00

g N1 N1 Ni 15048 3.4803 14558

P, 0 36 0 36 036

2 P, = average mcremental cost

B 1.8467 2 6068 25215 24411

i 0.0 (XY 00 a0

g 10575 N2 N2 1 5069 1 4794 14518

P 05870 05193 05222 0.5253

3 P, = ECP1 (nawe ecp)

B 1 8467 2 6068 2.5215 2 4411

e 0.0 Q0 00 0.0

q 1.0576 N2 N2 1.5070 1.4798 1.4525

P 0.5853 05137 05137 05137

4 P.eqECP2 {consistent ecp)

B 1 8467 2 6068 25215 2.4411

. 0C 09 ¢a 00

q 1.0575 N2 N2 1 5069 14794 14518

P, 0 5870 05222 05193 05253

5 P.= RP {the welfare optima} or ‘Ramsey’ component price)

B 1 8467 2 6068 2 5215 2.4412

. GO 00 00 a0

¢ 1 0576 N2 N2 1 5070 14798 14526

P ¢ 5853 05136 05131 05123

*Fo=008, F1 =024, ap = 0.24, a; = 0.36 for all cases

N1 at these component prices, the incumbent 1s unable to attan its profit target

N2 at these component prices, no entry 1s possible

edge—between the mcumbent being unable to meet its profit target and entry not
being feasible. With greater product differentiation however, entry becomes possible,
although again, even with a 20% cost advantage, entry is rarely welfare improving
relanive to benchmark Bl (although it is relative to B2). As mught be expected, the
narve efficient compenent pricing rule performs quite well 1z this scenario.
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General Comments on the Sinudarnion Results

Cournot and {especially) Stackelberg entry tend to reduce welfare for the parameter
sets considered here. The reason for this, even where the entrant has cost advan-
tages, seems to lie in the adverse effects of entry on the incumbent’s output. The
demand system parameters are chosen to mimic the UK letters business which
features an overall market demand elasticity of around —0.3 (as 1n Tables 1-3). This
1s really quite inelastic; the consequence of entry thus tends to have a severe impact
on mcumbent’s output and this in turn entails price increases (in order to achieve
the profit target). It turns out that, i welfare terms this adverse effect outweighs
any beneficial aspects of entry.”

Another feature of the cases discussed here 1s the relative insensitivity of welfare
to the choice of component pricing rule. Although the welfare optimal component
price varies considerably across the different cases, it can be argued that getting
pricing right does not seem tog critical in this application since there 1s a relatively
small welfare loss associated with mcorrect pricing. However, 1t is worth noting that
this conclusion 1s valid only under the assumption that entry takes place; that is,
once it has occurred, welfare is relatively insensitive to changes 1 price. However.
the component price also affects whether entry occurs at all, and the difference
welfare as between entry and no entry 1s often considerable.

It 1s also worth emphasising the significance of the choice of benchmark
Benchmark Bl seems more appropriate for a case where entrants are given a section
of what was previously the incumbent’s business, whilst B2 seems more appropriate
where entrants introduce new products which utilise components of the
mcumbent’s production system. The point of course 1s that Bl 1s a tougher
benchmark to beat; under B2, entrants introducing new and differenuated products
generate a boost to welfare because of thus product differentiation and this mcreases
the chance of entrv being overall welfare favorabie. This product differentiation
aspect is by assumption absent under Bl. Finally, as discussed in Section 2, these
benichmarks assume that the incumbent s cost efficient both pre- and post-entry.
If costs were higher pre-entry, the welfare levels under B, B2 would be reduced to
some extent {depending on the degree of inefficiency), s¢ the possibility that entry
could be welfare improving increases.

6. Concluding Comments

Computable models can be used to generate counter-examples which refute general
propositions; the above analysis establishes that:

(i) no welfare ranking of simple component pricing rules exists;

(i) that opumal component price may be considerably above average incre-
mental cost or considerably below marginal cost, or anywhere in between,
depending on modelling assumptions;”

(ui) that the desirability of allowing entry may be substantially affected by the
choice of benchmark for comparison;

(v) that the desirability of allowing entrv may be substantially affected by
behavioural assumptions (e.g. Cournot cf. Stackelberg comjectures);

(v} that entry, when it occurs, is by no means certain to generate welfare gains.

The results discussed m Sections 4 and 5 indicate that the welfare ranking of
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component pricimg schemes can vary considerably across cases and models
{Cournot, Stackelberg, Fringe). There is thus no general ranking of pricing schemes
{marginal cost, average incremental cost, efficient component price) and the welfare
optimal Ramsey price can be less than marginal cost (and indeed may be negative),
or may lie above average incremental cost. Although there 1s no general ranking, 1t
is interesting to observe that in most cases, a routinely calculated efficient compo-
nent price tends to be too high; the welfare opumal (Ramsey) component price
tends to be below average incremental cost and often nearer to or below marginal
cost.

In very few cases does entry improve on the uniform pricing benchmark (where
the incumbent onginally provides both products and then subsequent to entry, gives
up one of these to the entrant), although entry can often be welfare improving in
comparison to the second benchmark (that where the entrant introduces a new and
differentiated good). However, whilst in Cournot competition, entry often improves
welfare, Stackelberg entry is much more likely to have adverse welfare conse-
quences-—not only relative to Cournot entry (which 1s always the case) but also
relative to this second benchmark. This observation of Stackelberg entry leading to
adverse welfare consequences relative to the Cournot case contrasts mterestingly
with the standard comparison of Cournot—Stackelberg models; for example, with a
Iinear model and a homogeneous product the Stackelberg leader-follower model
gives rise to greater output and welfare than is the case in the Cournot model. The
difference in conclusions here lies with the change in the nature of the reaction
function for the incumbent (a Stackelberg entrant may tend to increase output--
relative to the Cournot case—but this diminishes demand for the regulated
mcumbent’s product and pushes up its average costs and hence final product price;
overall output can be adversely affected as is the case in these simulations).

These simulation results are naturally contingent on the ranges of parameter
values considered (being centred on values appropriate for the UK letters business).

However, the results do emphasise the fact that optimal component pricing neces-
sarily depends upon the market structure and the assumed modes of behaviour
within those markets. I entry occurs and the technology 1s such that the natural
number of firms in the industry 1s small, the kind of oligopoly situation and the
associated problem of welfare optimal component pricing as modelled here arises.
The general inference to be drawn from the present analysis seems to be that, for
such markets, both optimal component pricing and the desirability of entry itself
are likely to be sensitive to modelling assumptions and the choice of benchmarks.
It suggests that, in such markets, considerable caution is advisable; simple rules of
thumb (regarding setting rights to entry and component pricing rules) cannot be
guaranteed to yield beneficial outcomes.

In the context of the postal sector, full consideration of the imphication of these
results 1s beyond the scope of this paper. The key point which emerges is that the
aims of Iiberalisation are critcal; For example, 1t matters whether competitiont 1n
one or more npput processes is mtended te play a major role in shaping the
competitive environment—or whether entry is more limited (impacting only on
selected customer groups or services). If the latter, it could be argued (Khan and
Taylor, 1994} that an ecp-type rule 15 appropriate, interestingly, this is broadly
compatible with the current discount policy of the incumbent operator. On the other
hand, if an even more radical plan is envisaged in which not only is there
liberalisationn on components of the overall service but also final product compets-
tion across a substantive range of the incumbent’s services then it would appear that
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the likely nature of this competition becomes important; in the postal context, it
could well involve differentiated products and feature oligopolistic rather than
competitive entry. Our paper suggests that regulatory policy in these circumstances
requires a careful analysis of the type of competition which could be expected 1o
develop.”

Notes

1

Wb

13

14

The Crtizen’s Charter (1991) put forward proposals

4 te reduce the price reservation himut of £1 “to a level much closer to that of the first class letter
stamp”.

1 to aliow network access to customers through “an extension of the existing schemes under
whick the Royal Maii offers discounts to large customers whe wish to pre-sort therr mail
custorners will 1 futare be able t¢ obtamn discounts for trucking mail to the final office of
delvery To this end the Post Office will provide access to the delivery network on fair terms™.

() te allow network access to all parties “later we expect to grant operators the same flexibility to
sort and trunk mail for third parties™.

A possible mterpretation of these proposals, 1s that eventually third parties mav be able to directly

compete with the services of the incumbent supplier by being able to access the network of the latrer

at “fair terms’

Dobbs and Ruchards (1991 give a detaiied description of the institutional background for the
UK postal sector inchading the legal and economic prmeples of price setting and regulation of the
domumant suppher, namely the Post Office Kev points 1o the context of the proposals outined above.
are the mmphot requirements of s untform tanff, the use of avorded mncremental costs m setung
discounts for customers who pre-sort thew mail, and a svstem of interlocking financial controls which
determne the absolute level of prices
Indeeq, several of the examples discussed m: Baumel (1961) seem better placed in this category.
Laffont and Tirowe (1993) also examme the rmpact of agency costs which nsturally lead to further
“ncentive corrections’ o the welfare optunal Ramsey pricing rule
Laftont and Tyrole {1963) provide 2 brief account of the Ramsey rule here for the case where the
mecambent 1s an #-product monopolst, the n+ 1th product being the component sold to competitors
The mcumbent’s finaf products are assumed independent, only the nth and »+1th have non-zerc
cross price elasticines When, as 18 normally the case, the imcumbents product ine mvolves & set of
producis with non-zero elasticities, the solution for Ramsey prices becomes even more complex.

F and F need not be mterpreted as fixed costs Eguations (5}, (63 could be mterpreted simply as

finear approxmations to what are m reahity non-hinear cost funcuions. In sach an mterpretation, the

intercepts have no arrect economic nterpretation It may also be worth menuening that wy generai.
i+ can often be 1mportant to distungmsh whether or not such fixed costs are sunk or not {(see Sutton,

1991 )—n the postal busiess, most of the assets are fixed but not significantly sunk

This equation. and several of those that follow grve rise to muluple solutions here, two, since it 18

a guadratic} ln ali cases, the incambent 1s assumed to be a welfare maximiser and hence chooses

to produce the farger amount

There 1s a large literature on the precommitment to irreversibie mvestment 1 capacity as an entrv

barrter {see also, for example, Eaton and Lipsey, 1980) along with the accumuiation of nventorv

(e g Arvan, 1985)

Or any other other specified target.

And 1n the long run this incluaes adjustments to capacity

Given they may be concerned with predatory behaviour

Thus p. 1s taken as gmven A possible extension 1s to take account of the feedback effect on pc of

choices for ¢, ¢o

1t 15 alsc possibie to define 2 fully distributed cost pricing rule (to mclude an arbitrary allocation of

general overhead) but this 1s not reported for space considerations, such a component price 1s slightiv

hugher than the average mcremental cost price so the weifare consequences tend to be intermediate
between the iatter and those ansing from the efficient component pricing rules

B(Pr} 1s the value of economic welfare calculated using (10) for outputs for the mcumbent and

entrant associated with the component price Pr

This division between fized/variable and between the two components 18 motivated by the Postal

case, with component 0 denotng collection and trunking. 1 bemng distnibunion.
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15 Wiuth hnear demand functions, both own price and cross price elasticities vary depending upon the
equibbrium solution The reported measure of cross price elasticity 1s that associated with the
mcumbent producing both products, setting a umform final product and just achieving 1ts target
profitability, 1 ¢ a< i benchmark B

16 This gives an indication of the extent te which entry ‘expands the market’ (1t 1s 3 crude index since
1t 1gnores the fact that the products are not homogenous) Space considerations preclude reporting
final product prices and outputs

17 Estrin and de Meza (1989, 1991) discussed entry under Cournot and Bertrand Competition
(without component pricing), and on examining 2 wide range of parameter sets, concluded that in
most cases entry was welfare beneficial—but this was relative to benchmark B2 The alternative
benchmark B1 introduced in this paper would have changed this conclusion in many cases. It 1s also
true that their conclusions are radically altered 1f Stackelberg entry 1s deemed to be relevant, as was
noted by Dobbs and Richards (1991) We have examuned the Stackelberg version of therr model in
the context of their parameter sets and found that entry occurred 1 all cases, and furthermore. 1n
alt cases, welfare was reduced by entry)

18 Recall that the welfare optimal component price 1s conditional on entry; clearly overall 1t 1s ‘optimal’
to set a suffictently hugh price to exclude entry (which returns welfare to one of the benchmark cases}

19 In contrast to Rogerson and Takis (1991), who suggest the economuies of scale and scope are rather
widespread across the Postal system, as mn Table 1.

20 Naturally, 1t 1s possible to choose other parameter sets where entry 1s welfare improving The anaiysis
presented here however suffices to establish that entry 1s by ne means certain to be welfare improving

21 The idea that welfare optimal pricing when there 1s imperfect compettion (¢ g monopoly) elsewhere
i the economy may involve subsidies 18 of course both mtuiive and well knowns imperfect
compention tends to restrict output below that which 1s socially desirable, the subsidy helps to correct
for this {see Laffont and Tyrole, 1993 253, for example}.

22 In addition, of course, to its ikely impact on the mcumbent’s operating efficiency {the ‘galvanising’
effect) and the sustainabihity of 1ts current pricing policies {such as, for the Letters Busmess, uniform
spanal pricing  when face with cream skimming by entrants)
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