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Nearlly all of chapter five plus parts of chapter four
can be considered to be an original contribution. In
particular the case for endogenous potential competition
{internal conditions), the introduction of latent excess

capacity and the origins of scope economies are basically

ocriginal ideas.
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POREWORD

'If more frequently happens that a business, or even
an industry finds its-advaﬁtage in using a good deal of
the same plant technical skill, ;Hd\busineas organisation
for several classes of products. Iﬁ\iuéh'Z:::s the cost
of anything used for several purposes has to be defrayed
by its fruits in all of them., But there is seldom any
rule of nature to determine either the relgtive
importance ofhthese uses, or the proportions in which the

total cost should be distributed among them."

)' %&fred Marshal{

: ‘ Principles of Bconomics

"The theory of joint production is an important part
of the study of economics and it is rather complicated."”
Heinrich Von Stackelburg s
Grundlagen der Theoretischen Volksvirtschaftslehre

The Theory of the Market Economy

L)
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. ABSTRACT

This study examines the theory of the multiproduct
firm that has emerged in the decade 1970-1980 with ;;;c
reference to earlier contributions. The bulk of the
analytical material presented draws heavily on the works
of W.J. Baumol, J. Panzar and R.D. Willig, the pioneers

in the area.

®
>

In addition, duolconiidetation is paid to the theory
of Natural |Monopdly and Contestability since they
developed in conjunction with and form an integral part
of the theory under consideration. Upon exploring and
asse;sing the theory, the writer has concluded that
although the theory of the multiproduct tirm is

acceptable, that of contestability is not. The

# jrequirements of contestable markets are extremely

stringent and it was argued that if some of these
restrictions are relaxed by considering the existence of
latent excess capacity and its relation to economies of
scope, the Bame ideal results could be obtaiped in a more
realistic environment.

It wad.alsc argued that the conclusions emerging
from the new approach, though conflicting. vith orthodox

opinjon, arise primarily from the specific assumptions
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employed. This applies to the unsustainability of the
Natural Monopoly, the endogenous explanation of industry
léructure, intertemporal mis-allocations of the weak
invisible hand and the absence of games in an

oligoplistic structure.

Nevertheless this study credits "the uprising in

industrial organizatién' for its” explicit focus on the
micro economics of the mega corpdrations, the povers of
potential competition, costless e and absence of sunk
costs, and the influence of technology in modifying
industry structure. It is nggested too that the array
of concepts and tools introduced into the. literature by
the new theory wvill updoubtedly assist in the
construction .of improved models of the industrial

[

economy.

N
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PRRCIS
Ce mémoire _examine la théorie de 1a firme a4
multi-produits i:urue, pendant la dernidre décennie
(1970-1980), et souligne glelque peu '

contributions dans ce domaine, La majeure parjie
l'analyse presentée ici est inspirée du travail de
['N

Baumol, Panzar et Willig, les précuseurs dans ce domaine,

‘De' plus, la théorie du monopole naturel et celle de
la contestabilité sont particulidrement analysées puisque
celles-ci se sont développées conjoilntment et forment ude
partie intégrale de la théorie considerée. Aprés avoir
expliqué et evalué la théorie de la firme A
multi-produits, 1'auteur conclu que, bien que }a théorie
de la tir}!le 4 multi-produits soit acceptable celle de la

contestabilité ne 1’'est pas. Les restrictions/ placées

sur les . darchés contestables sont extrémement.

astreignantes et l'auteur soutiens Qque si queleques-unes
de ces restrictions sont relachées en prenant en
consideration l'exist;nce d'une caﬁcité‘ potentielle
excessive -- et le rapport entre ;eli»e-:ci et les
'économies de scope' -- les mdmes résultats idéaux
peuvent &tre obtenus dans un environnement blus réaliste.

»

L'auteur trouve aussi que les conclugiong tirées de
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cette nouveile théorie, quoique étant en conflit avec
1l'opinion orthodoxe, proviennent des ‘hypothéses
particu}l»iéres employées. Ceci s'applidue 4 la difficulté
de dét_eqdre .le monopole naturel, 1l'explication endogéne
de la structure industrielle, 1la mal-allocation
intertemporelle de la faible main invisible, et l1'absense

-

des jeux dans une structure oligopolistique.

Néanmoing, ce mémoire trouve approprié 'le renouveau

dans 1& théorie de 1l'organisation industrielle’' pour

iavoir mis au- point la° micro-économie de 1la

mega-corporation, les pouvoirs de la competition
potentielle, les bénéfices de la sortie sans frais, et
1'absense. des$ colits coulés et 1l'influence de la
technologie sur la structure industrielle. Enyoutre, le
nombre immense de nouveaux outils qui ont été introduit

dans la littérature contribueront, sans doute, 3 la

‘eonstruction de modéles ameliorés de 1'économie

industrielle, "

wy
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e - . INTRODUCTION

. 1.
b d

The more industrialized economies are populated by’
firms, which produée a variety of outputs. Yet recgixed
theory has continued to focus on the small firm producing
a sinéle output, implicfily assuming that such analysis

can easily be transferred td‘multi-output production.

Dissatisfaction with orthodox theory in this respect
is not new. The ‘'managerial school' has tried to
introduce new concepts and a different tfamework of

analysis for the Btudy of the large corporation
characterised by a divorce of ownership from management.
But still they did not deal with the ‘micro economics of
multi-output prod?€£ion:hs a separate and potentially

powerful area of EQ@earch.~

Precursors in the field of micro theofy did at pimes
casually consider the complexities involved in
multiproduct firms. Marshall?, Dewsnup? and Carlson? all
considered, to some extent, the mechanics of such
activity. However, in an early paper by Weldon¢, the
econdmics of the multiproduct firm was examined and a few
of the novel elements of recent theory vwere in fact
established in this article. Recognition.of economies of

-~

¢/
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scope, the public good nature of fixed inputs and the
impossibility of measuring average cost in this type of

firm vere clearly outlined.

These valuable ideas and insights, though seminal in

-pheir time, never received the momentum that Ehey should

have (with the exception -of articles by Ralph W,
Pfouts)?. But the theme was revived in the mid-1970's
vhen a team of researchers hegded by Baumol began to
produce a series of articles on this topic. The
re-emergence of multiproduct analysis arose no doubt as a
result of - the debate to open the american
telecommunications market to coﬁpetition. The
researchers in Qquestion associated with Bell Laboratories
and Prjﬁceton and New York Universities first
investigated the concepts of the natural monopoly, the
muItiprqﬁuct natural monopoly, and then the multiproduct

firm in general.

After the 1970 paper by Baumol and Bradford® on

_optimal departures Etom marginal cost pricing (restating

the Ramsey Rule of different pricidg_;zcording to varying
demand elasticities), research facused "on the concept of
natural monopoly. This topic, worthy of an investigation
by itself (see Sharkey)] had proved to be a bothersome

issue to economists,. Disagreements lay on what its

N
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definition was, what the underlying characteristics vere
and why there existed the need for departures from

marginal cost pricing.

. Hotelling®, building on the insights of the Prench
engineer J. Dupuit?, had proposed in a classic paper that‘
the services of industries characterised by increasing
;eturns to sc;le should be priced at their marginal cost
(in order to maximise consumers surplus) vitﬁ the deficit

being made up by the state through general taxation.

ater Demsetz!® proposed the alternative solution of
opening tural monoplies to competitive bidding, thereby
preventing any monopoly pricing by the unregulated
monopoly, preempting the need for regulation or
government interference and ensuring least ‘cost

production.

This still did not adeguately characterise the
natural monopoly and grave ambigudities’ lurked in the
background. Purthermore, following Demsetz' solution, a
major problem still remained, Having granted a natural

" monopoly, the contract for which it bid, then during the
tenure of such a contract the firm was legally protected.
5uch prgtection attenuated incentives for innovative

activities since it effectively prevented entrants vith

f)‘
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superior products from participeting in the market during

the time of the contract.

Thus the topic was later researched by Faulhaberi?

[
and for the first time one could observe the makings of a
complete theory of natural monopoly. A natural monopoly

existed if it could produce a product or set of products

at a cost less than that of a series of other firms
producing one product’each or producing in many different
combinations, Thus the term subadditivity appeared; a
;ost function exhibiting such characteristics lent itself
to the emergence of monopoly. The implication of this
analysis was that a single firm could be the cheapest
supplier of a vector of outputs (considering explicitly
nov the multiproduct firm) but mightS?ind no vector of
prices at which to at least break even and yet be
sustainable against entry. That the natural monopolist
cannot always sustain himself from wasteful entry was the
subject of the paper in 1977 by J.C. Panzar and R:
Willig.}? This idea, we shall argue, is the single most
important contribution of the new theory of industrial
organisation.
s

That a cost function could be subadditive, and that
a2 monopoly could be the most efficient supplier of its

output vector and yet not prevent wasteful and profitable
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entry is an extremely poverful proposition. But this, we.
shall later argue, results not so much from a failure of
orthodox theory, but in the implicit assumption of the
nev approach. Whereas traditionally a natural monopoly.
was characterised by both declining average and marginal
cost -- nov a cost function could be subadditive but
marginal and average costs could be rising.!? When the
monopoly is forced to produce on the rising portion of
its subadditive average cost curve -- then it becomes
vulnerable to wasteful entry. Though the cost function
is subadditive, it does not mean that the monopolist has
an absolute advantage in each and every subsector of his
output vector. Being forced to supply total market
demand, he then becomes vulnerable by }eaving/épen a
superior ray vector that an entrant could immediately

adopt.

The possibility of the the unsustainability of a natural
monopoly led to research into the nature of the
multiproduct firm. Why was the firm involved . in
producing a vector of outputs rather than one product?
Clearly there existed advantages to multi-output
prq@uction. These advantages were discussed under Ehe

terms economies of scope, joint production, cost

' complementarities and the existence of trans-ray

convexity.
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All these nev concepts reflect the cost savings due
to multi-output production and enable subadditivity in
one's cost function. As such the reader will immediately
see why the existence of an unsué‘,inable natural
monopoly is so crucial to the overall social welfare. An
entrant invading the unsustainable (but efficient)
natural monopolist will product a subset (ye) (where ye
refers to the output of the entrant) and price at a lower
average cost than the incumbent. However, such entry is
wvasteful if the remaining output of the monopolist
increases in cost 'as a result of the 1loss of scope

economies, economies which were reaped vhen the entire

vector was producted but are now diminished by entry.

Once the theoretically ™possible case of an
unsustainable natural moﬂBpoly and the need for
protection from entry had been unequivocally established,
there arose the problem of how to simultaneously prevent

a

entry yet force the monopplist to produce efficiently and

ingovate rapidly.

Further research by Baumol et all!¢ provided some
so-called weak invisible hand theorems giving conditions

under which th{ monopolist may sustain himself and.yet

" serve the public good. The adoptioh of Ramsey Optimal

Prices were (under a set of .stringent conditions)
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guaranteed to be sustainable and yet 1limit monopoly
exploitation to the level of natural entry barriers.
However, there still existed gsituations where .a
monopolist could find no subsidy free prices that will

prevent entry.

The weak invisible hand theorems and the
requirements of sustainability are (as we shall see
later) extremely rigid conditions with applications only
in theoretical éodels. In reality if a matural monopolist
became vulnerable to entry then he might be invaded for
he may 1lack the precise information required for

calculating sustainable prices.

Nonetheless the introduction of new concepts for
analyéing joint production -- least . ray average cost,
trans ray convexities, cost complementarities, scope
economies, product specific economies of scale (and such
bizarre ccns}ructs as the "floating hyperbagel and
transylvanian cost functions") paved the way for finally
incorporating the large firm firmly into the general body
of micro-theory.

A definite attempt was nov being made to study

multiproduct behaviour qua multiproduct behaviour, and

many nev and rigorous ideas emerged. Here scope -
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economies play a major role in wunderstanding these
characteristics indiqgting specifically that multiproduct
firms evolve precisely because of the characteristics of
their cost functions. Thus to produce output‘x requires
some fixed (or sunk) input Y. But Y being available to
product x, now costlessly becomes available sfor the
production of z. The total cost of one firm producing
both x and z is thus lqwver than the total cost of two
separate firms - producing these goods individually.
However, no attempt was made to differentiate and
identify the sources of economies of scope as opposed to
g;ale an&, as this writer will arque later, it is scale
not scope that invariably is crucial. We see that scale
is the precursor of scope and that the latter is

frequently an advantage of operating at a certain scale

of output.

But the foundations had firmly been laid for a
rigorous study of multiproduct activity, not only in
natural monopoly but in oligopolies, duopolies and all

0

other market structures that exist. . ~

Now one encounters the concept of contestability.!?
A contestable market is one in which entry is free and
easy -- entrants possess no legal disadvantages or

setbacks of any sort. They also possess identical
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technology or access to such technology, and can enter
wvhenever a ptotgtable opportunity presents itself. When
ptofiis are dissipated or when incumbents re-adjust their
pre-entry prices, such entrants can éscape with the
minimum amount of loss since costless exit is also an

essential condition in such a market,

The importance of contestable markets is identified
in o multipfoduct ‘setting gé the key towards the
gene}atioq of an endogenous ‘industry structure that is
efficient (cost minimizing) and sustainable.

A multiproduct firm, then, in a contestable market
must price and produce efficiently taking advantage of
8ll cost savings accruing to it via multiproduction} 1t
must also produce each gpod in just the right quantity sé
that vhen combingd in the vector of outputs the firm
produces at least ray average cost, An  exogenously
determined demand for product x, y, z will the; determine
how many firms (with equal access “to technology) must
engage in such production, which will not only be the
most efficient configuration but satisfy total demand as
well. A contestable market also ensures that no firm
produces at a ray average cost (to be defined) that is

not minimal. Otherwise the firm would be vulnerable to a

profit seeking entrant waiting in the wings ready to

S e
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supply at the least cost price.

’ Nonetheless céntestable markets like competitive
markets (the former is but a generalisation of the
latter) aufte;' from the consequence of non-existence of
an equilibrium. In contestability the equilibrium is the
sustainablé price-output vector but there is no guarantee
of the existence of such equilibria (unsustainable
natural monopoly being one example). Furthermore perfect
contestability does not take into consideration such
traditional market failures as externalities, and public
goods (non exclusion principle) or social welfare. But
it does attack the problem of natural monopoly squarely
and, as suggested before, this may be its s}ngle great
contributipn. .

A market deemed to be contestable and characterized
by the absence of sunk costs guarantees an outcome
superior to that of protection. It is the threat of
competition, existence of potential entry and entrants
hovering .vaiting for a profitable opportunity that is
necessary to discipline the monopolist. Such threat of
entry is the potent force that ‘wili ~induce firms to
eliminate x-inefficiency, satisficing behaviour and

organisational slack. Cross subsidy is impossible since

" an entrant could produce an overpriced product line,
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price at a lower level and eliminate the incumbent's
excess profits. Marginal cost pricing wvhere the number
of firms exceeds.one is guaranteed, again dictated to by
the free entry and costless exit characterisation. Only

in natural monopolies is a Ramsey vector of prices

sustainable resulting from special characteristics of the

‘cost function, the nature of demand and the existence of.

%

non-dominated prices,

Though contestable markets are unlikely to exist in
reality, it has been suggested by the theorists that it
could be used as a valuaéie bcnchgark of comparison of °
hov actual performance compares with ideal performance.
It is novw postulated that in the rggim; of contestability
and potential competition, there is no need for a large
number of firms to yield optimal results, only on; single
firm is necessary in the case of natural wmonopoly, and
even an oligopoly produce# results. consistent with
perfect competition, E}imination of large numbers mean
that the benchmark for comparison is more closely alighed

to the realities of the more developed economies.

"To obtain the social benefits of multioutput
production a contestable market is required -- one
characterised by the absence of sunk costs. Such a

market eliminates the need for imposing price taking
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bphaviour (firms are constrained here by potential entry)
and guarantees the efficient production of outputs in the
optimal number of firms. At a few strokes the new theory
of {ndustrial organisation is <5§tablished, and the

multioutput unit is effectively incorporated intd the

bedy of knowledge. ‘

\ »

This thesis is an attempt to succiﬁctly outline this
new theory of industrial organisation-as put forward by
Baumol et all¢ and vhich developed over the decade
1970-1980. But this is a critical summary -- éné)
designed to \ xamine the salient elements of the theory
and to modify /and explore key aspects of this theory that
will, not onlf;g;nhance its potency but render it more
applicable to contemporary industrial economies.

¢ 4

Some of the modifications attempted here are, first,
an integration of consumers demand in a contestable
market with the prelimfnary result being that even in’the
absence of sunk costs and co?plete freedom of entry and
exit an incumbent firm will be able to protect itself 3}

'capturing consumers'. There is thus the possible

situation that an entrepreneur can price his products

. above marginal costs but because of brand preferences and

product loyalty on the part of captured consumers due to

advertising and reputation, etc., the incumbent is

L]

.
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partially protected from entry. Furthermore, it is
argued that the results of contestability will only be
achieved if entrepreneurs all produce identical
nondifferentiated products (e.g. telecommunications) but
even here consumers must be convinced of the credibility
of an entrant in continuing his production rather than
just offering a lower price in the initial period. Under

changing conditions of demand and alterations in

consumers tastes the theory loses some of its robustness.

In what follews the assumptions of the theory of
contestability are left basically Jjntact but the resulfs
of the the?ry are criticised. One of the underlying
themes of this paper is that even a perfectly con;esfable
market is not guaranteed to produce optimal results.
:Beside examiniﬁg this possibilitx by‘fhtroguiing consumer
aemﬁnd, an introduction of time into the ahalysis renders
it unstable.| It is easily seen that if production tgkes
time to plan and complete and if such time is crucial to
achieve minimum efficient scale, an entrant will be
‘reluctant to invade a market when his -production lag is
long enough for an incumbent to lower his price and

render production by the entrant unprofitable.
’ »

Another important point of disagreement is in éhg\ -

treatment of incumbent wvs. entrant advantages. The

-

Q

T
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theory treats the entrant as a guerilla lurking in the

background and thé incumbent(s) is seeﬁ as unwvieldy and

bureaucratic. However, this writer has tried to identify
advantages that belong to the incumbent as such and to
determine the extent to vhich this established position
may protect entry. The important notion of ex-ante and
ex-post manifests itself, Under the new 'th}ory an
incumbent who prices at a surplus profit level will
become vulnerable to entry -- but the analysis suffers
from a major flaw. 1If the incumbent produces 1000x pe'l-
veek at prices p* (YI = output of incumbent) so inviting
entry and the entrant produces 1000x per week (point of
beast average cost) and prices“ at p'<p* then the problem
is immediately seen. The market must now clear 2000x at
p' and depending upon the'ela,gti::ity of demand both
parties are prone to destruction. An incumbent t}nus
could use his incumbent status to threaten that his level
of output vill remain constant ex-post (the Bain-Sylos,

postulate) even if the entrant thinks ' (ex-ante) qof

.entering. There are clear advantages then of being the

established firm and this is a most credible threa‘t to

e

entry.

Another 'opinion (rather than a\ritique as such)
stressed continudusly in this paper is that some of the

conditions of contestability are excessively harsh and

13
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the identical results could be obtained by removing some
of the restrictions while at the same time bringing the
theory cloBer to reality. The need for a large number of
hovering entrants with nothing to do but wait for
potential possibilities can' easily be dispensed with,
Competition among the fev on the other hand is more
tealist;ic and just as potent. Thus if firms possess
latent excess capacity and quasi-fungible plant, this
will act as a'more credible threat to suboptimal
behaviour than a pool of entrants " in the wings, This
kind of ¢ ition where the actors are already in
possession of their 1labour skills, reputation, sunk
facilities and latent excess capacity is now a more
appropriate threat to adverse behaviour than a potential
entrant vho is unknown on the one hand and vho must of
necessity possess some idle capacity (e.g. labour)
anticipating any entry profitabilities, Furthermore, the
reality of industrial economies is not one of myriads of
potent‘ial entrants on the wi'ngs but that of corporate
entry, -mergers and ‘hostile takeovers by already
established firmd.

~ l

In linking the multiproduct firm to contestability,
1

an investigation of economies of scope and economies of
scale was undertaken. Having identified the source of

scope economies as basically indivisibilities in plant

A
» '
I4

A
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and the existence of costless latent excess capacity, it
\

vas then arguéd\i;ff\economies of scope and scale were
. inseparable. While the scope economies supplied the

dynamics of multi-output production they first of all
emerggd 9ue to size, i.e. operating with indivisibilitiés
in the production process and/or in utilizing plants of
large sizes in order to achieve minimum ayerage cost.
Thus it is scale not scope that arguably proves to be the
ultimate  barrier to entry. Building upon this
investigation, the notion of the unsustainability of a
natural monopoly in an environment where consumers are
awvare of the scope economies of such a structure,
eliminates the need for intervention. The endless series
of gdames that invariably follow unsustainability is
dimgnished vhen every player becomes aware of his losses
with.a partial co-alition. This argument 1is presented

more fully in chapter three. \

These are the mjor observations of this writer
concerning the theory of contestability and the
multiproduct firm as it now stands. The limitations are
recognised but the strengths are also stressed.
Potential entry and ease of exit have finally been
recognised as constraints to behaviour (not only business
but social, political and organisational 'as well, in

political and social life the threat of violence vith
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immunity may be enough to discipline dissidents); the
large numbers reqguirement of Perfect competition isﬁno
longer necessary to obtain efficiency and thus the theory
comes close (in this sense) to the realities of the day.
The multiproduct firm is analysed fully by this theory
and the set of new tools that are introduced will prove
to be of immense use in further research; natural
monopoly is not seen as a market failure but rather the
result of a perfectly functioning market,r and the
‘ambiguitiea surrounding increasing returns industries are
dispersed with by identifying the characteristics and
sources of such increasing returns and of the constraints
to behaviour that potential entry poses. Natural
monopolies and industries experiencing increasing returns
(though not identical phenomena) emerge out of
competition and are able to survive precisely because

they are th: most efficient structure for input use.

The internal explanation of industrial structure
emphasizing technology and the cost function is another
novel modification and though this writer believes that
such internal determination is a long period result, the
idea of technology 1leading structure is clearly a
valuable insight in the study of the evolution of
industry. Certainly it is the study of the cost function

(reflecting technology) that has facilitated research
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« into the economies of multiproduct operations.
) In the final analysis then the "new theory of
industrial organisation™ will initiate a major debate-¥n
the nature ot«quustry in the advanced economy. Once the
theories have b;en studied by the general profession, new
and superior critiques will appear that could only assist

in refining and reformulating ese nev ideas which are

|
!
|

still in their evolutionary stages, Although this writer

is critical on many occasions -~ this is not meant to
indicate total disagreement with the ideas. - On the

contrary, one cannot help but be stimulated by the sheer

pover of the innovations and to respect the pathbreaking

»

R

and novel results of the research. Because the analysid(
is 8o crucial -- criticism is necessary, if onlyp to
eliminate some of the more obvious flaws. tfat inevitably

persist in any masterpiece,

©
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CHAPTER 1
COST CONCEPTS

We mentioned in the introduction that the cost
function plays the pivotal role in the’analysis of the
multiproduct firm. A knowledge of its characteristics is
essential to fully analyse the complexities that
multi-output production introduces. The world of reality
is the vorld of the multiproduct firm and thus there must
be a thorough understanding of the cost of producing

outputs in such a firm.

Why are such costs so important in the analysis?
The answer is clearly given by the fact that the
characteristics of the cost function provide information
on economies of scale and of joint production. While
multiproduct scale economies are difficult to measure --
new constructs that explain the nature of multiproduct
activity must be invented. These will play perhaps the

most crucial role in the entire exercise.

'T‘h» cost function relates to the firms input
decisions given its output levels and input prices."} The
theory of duality indicates that under certain

‘restrictions, one can derive a cost function\from a given

\
H
[N )‘
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production function, and by the applications of

Sheppard's Lemma, the input demand function will be

obtained.?

’

~

It will be useful then to review briefly the

conditions under which one can secure information about

costs given only the production function.

1.2 Duali

|

v

ty - A Review

Assumptions: In order for the duality results to

&

- The a
the firm s

changes in

hold certain restrictions on "ﬁe cost function
must be imposed.

It must be a linearly homogenous function iﬁf
prices for producible - output bundles and
strictly positive input prices,

It must be sti;ctly monotonically apcreasing in
outputs.

It must exhibit concavity in input prices, i.e.
citw + 1 -.t) w',y) 2 tc (w,y) + (1-t) c(w'y),
with t representing an arbitrary veight

It must be continuous with respect to outputs.

ssumption of concavity implies of course that
ubstitutes one factor for another depending on

factor prices.

T
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Gi#en these assumptions and the implicit notion of
cost minimising behaviour, the optimal_ input demand
schedules are obtained by Sheppards lemma, ‘
i.e. x (wv,y) = 3c§§;¥2 3 i=1.,.n
Here c(w,y) represents the cost function with v being the
vector of input prices and y the vector of outputs. "The
derivative property of the cost function tells wus that
optimal combinations of input and outputs can be found by
looking at the derivatives of the cost function with
respect to the factor prices.......(i.ef) ;e can recover
information about a technology by investigating its cost

-

function.*
We see thus that the cost function of the firm under
some restrictions summarises all the relevant aspects of

its technology.

It is important to note, however, that there is ;n-
implicit neglect of Averch JohAson biases and non price
taking.behaviour. Regarding the latter, any firm that
finds itself in the position of influencing its input
prices will exhibit a cost {unction and a corresponding

technology that is far different than that whic@ will be

derived from the duality theorems.

*
’

Nevertheless these new developments have paved a way
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for the study of multi-output production. Innovations

such ’s the translog cost function® have been wused by .

researchers to study the problems and idiosyncracies of
multi-output production. It is recognised, hpwever, that
the use of such techniques is sti® in its infancy and as
yet the results have been mainly inconclusive.¢ The use
of the translog or 'generalised Dievert' itself poses
problems in estimation since the number of parameters to
be estimated frequently exceeds the available data points
thus leaving no degrees of freedom. PFurthermore, certain
economists have been completely dissatisfied with the
approach of gathering information on technology from cost

functions.?

L4 -

The end result thus is thast the techniques are still
in their embryonic stages but this does not detract from
the importance of the use of the cost function in

understanding peculiarities of multiproduct outputs.

The following section will explain some cost

concepts applicable both to the multiproduct case and the

-

single output case.

o



AL o

: 25
1.3 Applicable Cost Concepts

The familiar single product case establishes the
relationship betw_een changes in cost and changes in
output. This 1is ':he' s.ituation most frequently analysed.®
Here one encounters the total cost concept: average cost,
marginal costs, fixed cost and variable costs. A 'U’
shaped average ' cost curve representing increasing,
constant and diminishing returns is wusually drawn vith a
marginal éost curve intersecting average cost at thé
point of minimum average cost. Other cases where average
cost everywhere declines as in the case of ‘'natural

modopoly" are also sometimes encountered.

We shall not elaborate on these well-established
concepts here but rather some new terms will be
introduced. These are the ray average c‘ost, trans ray
convexity, subadditiv'ity and Incremental cost. While the
single product concepts enable one to derive unambiguous
measures of economies of scale, in the multiproduct case

such a derivation 1is not as clear-cut. Instead one

v

encounters diminishing ray Average Cost, cost .

complementarities, economies of scope and trans ray
convexity, It will immediately become apparent why these
nev concepts are needed.

°

-

PR
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A firm engaging in joiqt production makes decisions
vhich do not have simple analégies in the'single prodﬁct
environment?, The production of one com;odity means that
it becomé; cheaper to produce another, using the same
common facilities. Whether /;;,ffs“?EZETEIZ to add a
productxon line depends on the nature of the good
(substitute or complement), the incremental cost of this
good, its price on the market and the additional revenues
and cost that it entails. There cléarly is a 1limit to
adding.the marginal line of output and’ it is only when
the firm loses by addiné another product line that it
will contriact its operations. .

,The cost concepts which are employed throughout the

analysis will now be outlined’ . ‘
Rdis -

1.3.1 Ray Average Costs

Since average costs play the primary role in our

. analysis, it is 3)mortant to explain-this concept clearly

and to observe at once ifs various limitations.
Calculating the average cost of n products in a
multiproduct firm (MPF) is nearly imposeéible where these

producti/g}}~ use the same common productive facilities,
, <
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To overcome the aggregation problem of adding apples and
oranges, use is made of a ray drawn from the origin into

output space.

Along the Ray, output bundles are constant while the
scale of production is varied. As such, any output
bundle (termed the comé;site commodity y') 10x + 4y
increased‘by 50% to 15x + 6y shows how cost behaves
along this ray. As this scale is continuously altered,
the average cost curve of the composite - commodity y' is
traced and the point of minimum average cost is observed.
While this is,a neat construct, there are difficultigs
associated with it. The most obvious is that if the
output mix is held constant, no. cost advantage can be
gained by changing its composition. It can be argued
that changing the composition of oufputs may result in
cost savings through the reaping of greater scope

economies.

While average cost calculation along - a ray is
neéessatily arbitrary -- in a contestable market (to be
defined) the weak invisible hand inevitably leads to the
production of the most efficient vector. A contestable
market thus ensivres that not only wi{l production be
undertaken at the point of minimum ray average cost but

that the most efficient bundle will be produced as well.

/
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Margigal cost, it must be noted, can be calc¢ulated
-
in the multiproduct firms by ‘
el ya) -
3 Y, .
_ \ \

1.3.2 Average 'Incremental Cost

.

.

' This is the change in total cost that results from

‘dropping output y, from the production set divided by the

¥ .

y, formerly produced

AIC (Yy) =c(nn¥) - c(o, ¥z)
¥y

This %oncept does, however, neglect a significant fact.

In fhe presence of cost complementarities and economies
of scope, the elimination of ® y,may significantly cause

the cost of y, to rise. The loss of ¥, thus ensures that

".all the benefits of joint production are not reaped.

Nonetheless this concept is used to indicate that
*product-specific returns to scale to output 1 [in a

multiprdﬁuct firm ] are measurgd by

S, = AICs (V)
Thus, average incremental and marginal costs are
interrelated in the same way as are single product™

average costs and marginal costs. Hence, SiZ 1 as there
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are increasing, constant, é; decreasing returns to scale
with redbect to output type i. Consequently, if Si > 1,
total incremental COSt ............. will rise less than
proportionately as Ehe production of Y increases, with
the quantities of -all other« output types held

constant."??

Bailey and Priedlge;der used the railroads to
explain this particularvéoncept. They arqued that "it
should be clear that the /average cost of freight service
or passenger service l\alone cannot be unambiguously
defined, since the trackage is shared by both services,
and theLe is no one correct way to allocate its costs
5etveen the two services, The incremental cost of either
service, hovever, can be defined readily. This equals
the total cost of ?oth services less the total cost of
providing one service alone,"!!

14

In this example the incremental cost of one service
is just the variable cost of that service. 1t is
possible therefore that marginal costs are constant
implying no product-specific returns to scale while there
do exist at the same time returns to joint production.

To study this phenomenon one requires another concept --

. trans ray convexity,
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1.3.3 Trans Ray Convexity

I1f'a cost function is of the form

CE;y' + (1*t);E]s te(y') + (1-t)c(y"™)
vhere t represents some weights, then this cost function
is trans ray convex. I+ thus requires that the
production cost of a weighted average of a pair of output
bundles y' and y" produced together be no greater than
the weighted average of the cost of producing each of
them in isolation. One can immediately infer from this
characteristic that any such function will contribute
savihgs due to common production, i.g. cos;\
complementarities and economies of scope. If such scope
economies (to be defined) exceed product specific scalg
economies, the function is trans ray convex and a firm
will experience cost savings by altering the composition
of its output vector keeping .its scale of operation
unchangsd. This concept and its closely allied construct
-~ trans ‘;ay supportability??! will ome to play an
important role 1in our study of the tainability of a.

natural monopoly.

These constructs are enough to begin our study and
as others are needed they will be introduced. Some more

important developments such as economies of scope and
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CHAPTER 2
THE THEORY 9? THE MULTIPRODUCT FIR); - EARLY WORKS
SN

It was suggested before that nearly all firms engage

in some multi-output activity yet theory still analyses
firms' behaviour with one product in mind giving the
impression that such analysis can easily be extended to

the multi-product case.

In order to understand the mechanics of this pfocess
(multiproduct activity) and to see how it integrates into
the new theory of natural monopoly, and the entire
contestability arqument it is import to obtain a clear
picture not only of the causes of the multiproduct firm
but on any idiosyncracies that such an analysis entails,

This concept of the multi-output characté} of firms
is not nev. Marshall! explicitly mentioned the
peculiarities on both demand and supply of jointness in
production and his citation of Dewsnup? indicated that
older economists have been intrigued by the mechanics of
the multi-output firms.

.
Not much seemed to have been written in the earlier

period though, perhaps due to the absence of the large
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corporation and the predominance of the family-owned

companies, A later work by Carlson? did touch

tangentially on the topic but he did not deal with the

mechanics of the multiproduct firm as such.

It was only in 1948 that Weldon* explicitly treated
the mechanics of the multiproduct firm and this seminal
contribution, it can be argued, contained many of the
salient points now put forward by never researchers.
Apart from the cursory treatment of Hicks, the theme was
considered to some extent by Robertson and by Pfouts.
But, apart from this, the early ideas of Weldon failed to
gather momentum and the treatment of multiproduct firms

had to wait‘until the mid-seventies.

We move now to study the mechanics of the
multiproduct firm and to identify those characteristics
that make it special. Recent theory! has taken the cost
function as s starting point.

.

Given information on costs, assuming cost minimising
behaviour (and the usual regularity conditions), one can
by utilisation of Sheppard's Lemma®* recover information
on technology. Assuming no Averch Johnson biases or
suboptimal internal behaviour (X-inefficiency,

organisational slack, non-price motivations and

£y
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satisficing behaviour), the vector of efficient input
quantities at fixed or varying ﬁnput prices can be
obtained. This would represent the technology of the
firm vhere this "technology” consists of all the feasible
combinations of inputs éﬁht are consistent with profit

maximising behaviour.

L)
"

Having thus obtained information on costs and
assuming convexity, homogeneity, etc., the property of
this cost function can be obtained. The new approach
then concludes that if the cost function exhibits
economies of scope, i.e.

?“C(Y‘ ) < Cl.;.l‘ Y]
in that it is cheaper for one firm to produce a vector of
output at a cost less than a series of individual firms
then this facilitates vand encourages multi-output
production.

A related concept is that of cost complementarity,

in vhich the production of one good explicitly reduces

_ the cost of another good so that the second's production

cost is8 much lower than if it were produced in a separate
firm,

14

These two characteristics are encompassed in the

concept of a trans ray convex cost function. Such a
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technology entails that a weighted average of two goods X
and Y, vwhen produced in the same firm, costs less than

the same weighted average produced in separate firms.

o All this amounts to is that there are cost
complementarities and that the incremental cost of
producing an additional line Y, in combination with Y, is
less than if it were being produced alone. It is
noteworthy at this point to observe that the newer
literature has not investigated the sources of these
economies of scope or the reasons for a sub-additive cost
function. Such an investigation (which is attempted in
this paper) is necessary to examine the extent to which

it is scope as opposed to scale that in reality poses the

greater barrier to-entry.

Difficulties in the Multiproduct Firm
2

Quite early, vwriters recognised the difficulty of
analysing costs {p the firm where many ousputs utilised
commeﬁ production facilities. Weldon for example clearly
recogniged the 'impossibility of accurately measuring
average costs in such an environment, a task which later

writers have also failed to accomplish., To overcome this"

-
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problem we focus our attention on the modified concept of
average cost as constructed by pioneers in the field.
Since there is no way of calculating the average costs of
n commodiFies produced by a single set of common inputs
(the classic aggregation problem), a weaker and, as wve
shall see, somevhat arbitrary construct has been

developed.

This is the Ray Average Cost concept’ that has been

proposed by Baumol et al. Here an arbitrary combination

of outputs is taken as the starting point, e.g. six
shirts, twelve trousers and they are formed into a

composite commodity Y°. The fixed combination is then

scaled proportionally by a common factor t and being -

scaled 6n this ray (a ray being a line from the origin
extended iptb output space reflecting fixed proportion
but var;ing scales) one could subsequently observe the
change in costs that result. The change in total cost
divided by the common scale factor t will give the
measure of ray average cost -- a measure it is hoped will

capture the economies of scale (or ray economies of

.scale) that arise from multiple production.

The criticism that one will introduce on this

concept is not 8o much its arbitrariness but on the

L

determination of the output weights. Why is an initiai//

T T e e -
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veight of 6x and 12y chosen and not 2x and 3y or 2y and
2x, etc? This becomes a problem because not only may
average cost decline when output is increased (as a
result of cost complementarities and economies of scope)

but it may also decline when output bundles alter. Thus

economies of joint production may be obtained when -

outputs vary not on any pre-determined path but on a
haphazard probably non linear route, Furthermore, to
observe the presence of cost savings due to changes in
size, it is not required that all outputs be scaled in
fixed proportions, Perhaps by altering output
composition rather than stale the average cost may

decline since the firm moves to a more efficient ray.

o ¢

The general argument, however, is that the
myltiproduct tirm arose because of the inherent

advantages in terms of cost that accrue to such a firm.

We now focus attention on the causes and origins of

economies of scope.

The first formal utilisation of this concept appears
to have been Weldon in 1948. The term common production
costs wvas used in its place and for him tﬁese common
production costs arose due to divisibility savings in
management, labour and transportation. Unlike the new

school, his analysis focussed more on the potentials of

T
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the market than on savings due ty costs as such. Thus it
was seen that the "chief raison d'etre of the
multiproduct firm is the suppl}ing of products to a
market close at hand."® While his- analysis did not
recognise the importance (or possibility) of cost
r;ddction as a result of changing composition of outputs
ge did delve quite deeply into the sources of economies

of scope.’

Such economies of scope arise as a result of

‘efficient utilisation of fixed inputs which are needed to

produce output x but that once in place are available

like a public good for the production of output y. This

,pubiic good nature of fixed inputs and the

indivisibilities of factors meant that in each firm there
lurked some "latent excess capacity" which with only a
moderate  amount of imagination (his mercenary
entrepreneur) would be available at 1little or no extra
cost for the production of another output line. An
aggressive entrant not already established in a different
line of activity and so possessing no latent excess
capacity of his own will,Pe outpriced in the market since_
his ‘average cost of Y must now include that set of fixed
inputs required to produce Y alone., Being already an
incumbent firm possessing latent excess capacity may thus

»

prove to be a2 considerable barrier to entry. }
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But this is not all; the paper explicitly rectgnises
the various advantages of a multiproduct entrepreneur,
"X ;ingle product entrepreneur cannot continuously price
below average cost for any extended' period.”™ On the
other hand a multi-output firm will £find it in its
interest to price one commodity below AC to stimulate
demand for another. While the analysis restricts itself
to the case of complementary goods one can immediately'
_observe the possibilit{es of charges os-péedatory pricing
so often levelled by potential competitions against
established incumbents.
By placing empﬁgsis on market possibilities as’
qpp;sed to the technological cost function Weldon's paper
~Tcould also serve as a useful beginning for a study of the
" rise of the multinational corporation. By Dbeing
established in one line of businésé and by posSessiné its
fizxed inputs, the addition of extra production lines
becomes a8 matter of time, With new lines and with the
exhaustion of plant subadditivity, suchbfirms already
with capital in place may find it easy to extend
operations. Not only does product x make the cost of
product y 'cheaper in plant A, but now the existence of '
plant A enables plant B in a different locale to be
established at lower cost. In addition to reaping\aqd

‘exhausting all internal scope economies -- managers,
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vorkers, fixed plant, etc., the decision to move to
another region may be prompted both by transport savings
and also by the ability to react instantaneously/ to
changes in demand. Having already reached such a size,
the onus on reaping the benefits of manipulating the
market rests entirely on managers. This internal
explanation of transnational corporations ié admittedly
'very limited. But the hypotheses that the technology
which accompanies concentratiok is of primary importance
in analysing current structure, is one that cannot be
//;isily discarded.

. » .

The mechanism thus moved from indivisibilities of
fixed input to multiproduction =-- then to increase in
size -- then to input specialisation as a result of size
== . managers, R&D departments, etc. =-- and then the
decision to go abroad wvhen economies of co-ordination
vith specialised manpowver and equipment became feasible
at very large sizes., With th;> current debate and
upheaval in industrial orqanisatiop this early
exploratdry paper may finally be recognised. But Weldon,
‘as previously pointed out,. was not the only writer to
' explore the multiproduct firm. Robertson in'a series of
lectures?® discussed the possibility of firms producing

goods that were inherently related. As such the

"increased production of ne usually depresses the price
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of the other; so much so that it. may be desirable to
curtail production of th; first so as not to spoil the
market for the second.

3

A more technical treatrient of the multiproduct firm
wvas provided by Pfouts. After .examining the optimal
condition of production for the single product firms (as
develop&d by Samuelson, 1947) and comparing them to the
condition of productive etfiqiency in the multiproduct
firm, he concluded that it was inaccurate to treat this

firm as a series of single product entities. The

difficulty for him lay in the presence of fixed factors.

"The importance of fixed factors in the
"theory of the multipraduct firm arises in
part from the possibility of transferring
units of a fixed factor from use in
producing one product to use in producing
8 different product. This serves to bind
the production of different products
together. Thus within the firm, each
product is competing with all the firm's
other prodgcts for use of the available
fixed factors. Therefore the multiprodyct
firm cannot legitimately be regarded 4z a

collection of single product firms, "?? i

One can of course argue with Pfouts that the
products do not necessi%ily compete for the fixed inputs
but rather complement each other through scope. It

indeed such products competed with each other for the

fixed inputs, one would find that the vecdtor of outputs

would be a function of the market price since this would

14
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determine how much of x, y and z should be produced to

4

maximise profits (given the constraints of fixed costs).

The writer also suggests that there is some cost of
retooling and refitting, etc. whenever ancther product
must be manufactured. But is it not possibie that these
costs are more than overcome by the complementarities in

L

production?

-

Extending Pfouts' logic further, one finds that

where products compete for fixed inputs, then it is the

market that determines how many varieties of output are
produced. For, if the alteration costs are large, a firm
might well prefer to produce only good x and reap
economies of specialigsation, But it chooses to produce y
and z as well, foregoing scale economies vhich may exist
in x. Why? Because the market for x is too small and
the fixed inputs can only be effectively utilised by
producing y and z. Of course, the revenues from y and 2
must at least cover their usage of the fixed cost. The
analysis of Pfouts thus rests greatly on the constraints
set b} the market and not on any technical incentives

that allows for multiproduct activity.

The use of the technique of linear programming

constrained the author to 1look only at minimising the

'
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cost involved in multiproduct activity without
considering the more interesting and invariably rewvarding
dual of maximising gains to entrepreneurs. 1f, by
minimising tim éost of transfer, one arrives at a vector
of 10x, 5y and 4z (given the £ixgd costs F), it |is
crucial to determine whether this level will maximise
profits. It may well be that the entrepreneur should
produce 20x 'instead of 10x due to the favourable price
for this commodity and a smaller amount of the other two.
Only in a perfectly competitive economy will the dual of
cost minimisation be profit maximisation.

L

Furthermore Pfouts argues that

"It is only in the case in which there is
excess capacit in . all © fixed .
factors,..(that) it can be claimed in any
meaningful sense that the multiproduct

firm 1s simply a collection of single
product firms,"312

This is an observation that one can safely

challenge. In the presence of excess capacity one finds

the conditions amenable to multi-output activity and
since such excess capacity facilitates the production of
other lines, it places the incumbent at a decided
agvantage.

If firm A produces x, y and z (due to the existence

of excess capacity) and entrant B produces y alone, it °

——
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" means that the average cost of y in B is greater than in

A. Por while B must purchase nev fixed equipment jbsﬁ to
produce y, Firm A, already in possession of such capacity
to produce y, can in any short period sell this good at a
p;ice that covers only the variable cost of production,
The ownership of excess capacity provides an incentive to
become 2 multiproduct outfit and effectively protects
this firm from entry. 1In opposition to Pfouts, then, one
may well argue that it is excess capacity that
distinguishes the single product firm from the
multiproduct firm. It is this excess capacity that

allows all the benefits of joint production to be reaped.

From this brief discussion of early explanations for
the multiproduct firm we can now focus on the
contemporary contributions, The theory of the Natural
Monopoly will be discussed at some length in order to
highlight the basic thrust - of the new approach to the

multiproduct firm.

N
w
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CHAPTER 3
THE THEORY OF NATURAL MONOPOLY
"The Beginnings of the New Approach

to the Multiproduct Firm"

Natural monopoly has always attracted the attention’
of economists interested in market failure. Its study
is associated with such names as Cournot, Dupuit,

Hotelling, Coase and Baumol,

However, as Coasé} pointed out, natural monopoly is

a very elusive phenomenon, 1lacking any clear definition,

. A declining average cost curve which seemed a likely

<

" detining characteristic lost some of its potency vhen it

wvas observed that it is possible for average cost to be
falling vhile marginal costs are rising over particular
output ranges. Because of this possibility, not only must
the cost curves be known, but a level of output must be
specified to correctly identify the natur;l monopoly. In
the single output case this is a difficult task. In the

multiproduct situation the task becomes impossible,
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The view presented by the authors Baumol, Bailey,
Panzar and Willig claims to have provided a clear
unequivocal definition of this concept and to indicate
that even though a natural monopoly exists, it may be

vulnerable to wvasteful entry.

3

3.1 The Unsustainable Natural Monopolist - Overview
¢

<

Whenever the cost function is strictly subadditive a
natural monopoly is said to exist, i.e. vhen one firm can
produce the entire vector of output or outputs at lower
cost than any combination of other firms each producing
the same or a different level ;f output then the cost
function is subadditive. (This concept of.subadditivity
applies both to the single and multiproduct case, The

writers in qQuestion however focus attention on the

multiproduct outfit which they believe prevails in the

advanced economy.,)

I1f, furthermore, the monopolist could find a subsidy
free vector of prices that deters entry and yet allov him
to break-even then he is not only feasible but also a

sustainable natural monopolist. S
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The multiproduct analysis is thus integrated into

the structure of thought, Even if the monopolist
produces one commodity -- transport -- he still might be
considered a multiproduct firm in that he engages in
grain, manufactures, livestock and human cargo all with
varying elasticities of demand and different
characteristics. Though he may experience constant
returns to scale, by altering his scope or diversifying
his output (i.e. same one hundred cars per train but more

grain and less manufactures), he could experience cost

savings or revenue increases. ////\\p’

If the monopolist is the single least costfﬁﬁgg:;er

of outputs, then it would appear that he is invulnerable

to entry and so is able to devise subsidy free prices to

protect his position. But this is not necessarily the

case, as -ig demonstrated by FPFaulhaber? who shoved that

sub-additivity does not necessarily imply sustainability.
.

Although the cost function may be subadditive in the
sense that one supplier is the most efficient producer of
the vector, that supplier may become vulnerable to entry
if he if producing on the rising portion of his average
cost curve or ray average cost curve. The rising portion

of his ray average cost curve implies that the producer

does not operate at least ray average cost thus leaving

>y

J//&
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him vulnerable to a potential entrant who becomes aware

of this opportunity.

As such, entrants not constrained to serve the
entire market demand will, by operating on a lower point
on the ray, be able to enter, price lower and steal the
market of the' efficient monopolist. Had the latter been
operating 1ne;ficiently (eventhough the cost function is

subadditive), the entrant may very well produce on a

different ray altogether; i.e. a lower ray, thus

benefiting from the slack of the incumbent as well as the -

technological benefits of least ray production.

This result presents serious policy implications for

the regulation of multi-output firms. For even if the
;internally efficient monopolist's cost function' is
subadditive but he does not operate at the point of
minimum ray average cost then an entrant can invade,
produce Ye lentrants output) leqving the remainder for
the incumbent. The problem of wasteful entry emerges
thus vhen the monopoly is left to produce only this
remainder. In the rabsence of the full slate, ¥m
.(monoplist pre-entry output) scope economies are not
exhausted and the benefits of simultaneous production,

cost complimentarities and the efficient use of scarce

inputs are not obtained. The cost of [Ym-Ye ]inevitably

’

[T



"

i

T gt o s3pr

. -

r{

81
rises so that the net E!lect may be an overall increase
in costs over and above vhat would have been incurred had
the multiproduct monopolist been protected.

’
This wunsustainability of the multiproduct natural
monopolist and the failure of the‘competitive market to
yield an optimal result with free entry is, to this

vriter, the chief contribution of the entire literature.

‘We proceed next to a discussion of conditions
necessary for both feasibility and sustainability, i.e.
hov a natural monopolist may prevent entry and yet remain

feasible, This involves a discussion of the weak

. invisible hand theorem and the various restrictions on

behaviour that it jimposes. Furthermore, it is also seen
that even this weak invisible hand fails on occasions
and, in the event of wunsustainability, the need for some
form of intervention may arisé. But first an example
demonstrating unsustainability will be provided to

highlight some common problems and a possible solution,
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3.2 Unsustainability -- A Game Theoretic Approach

We ‘ave just seen hov a natural monopolis;, through
being the single most efficient producer of a vector of
outputs, may yet be vulnerable to entry by non-innovative
firms. This observation was first demonstrated by Panzar
and Willig?. )

Barlier writings on the subject of natural monopoly
did not focus on this anomalous possibility because their
concept of a natural monopoly, i.e. MC being everywhere
lover than AC, is different from the definition used by

D

the -new approach.
Here a natural monopoly is defined as one in which
the cost- function is subadditive, i.e. a single producer
can, by individual operati;ns, produce his output vector
at a lower total cost than the suﬁ of his his separate
rivals can, in eacn and every firm and output
con}iguration. But even if the monopolist's cost
function 1is subadditive and he enjoys the benefit of
economies of scope, scale, cost complimentarities and
trans ray convexities, he may be forced to supply total

market demand by producing qn the rising portion of his

ray average cost curve which is still subadditive but

A
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which is not analogoué, to least ray average cost
¢

production. Herein lies the essence of unsustainability.

To provide . an .intuitive explanation of this
unsustainability concept, use will be made of a simple
game which lacks a core.

/ We devise a game between an incumbent monopolist and

‘a series of potential entrants.(PFollowing Paulhaber)¢. IR

this example, the monopolist produces only one output
(electricity). B\:t the reasoning and logic indicates how
unsustainability could apply to the multiproduct case as

well.:

Y

Suppose that to serve three towns with electricity
costs $660 in total, $400 for any two and $300
-individually. This cost function is subadditive since

single firm production is least costly.

‘ Average Cost

i.e. C[A+ B+ C] = $660 220 = AC,
C (A+C), C (A+B) or C (B+C) =/34 200 = AC,
C (A) or C (B) or C (C) (= $500 300 = AC,
alone . Ve
C (A+C) + C (B) =400+300=700 - 233 = AC, \1

Since the average cost of serving any two alone is less
r

Pl N I
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than the average cost of serving three simultaneously and
sice';n entrant can with the same plant and equipment
enter the market, there are no prices that will.prevent

-~
entry.

For if A and B contract with a entrant to supply
them at $200 each, then there is_the incentive for C to
seek another supplier and make unprofitable the existiqg
agreement of A+B. Since C must nov pay a price of $300
(the stand alone cost of supplying himself) then he has
the incentive to contract with another supplier to
prbduce at $400 while he secretly negociates with either
BorA. If C is uiiiiZg to pay more than $200 (the price

that A+B pays together) then the entire scenario becomes

one of unstable reactions.

By C deciding to pay $220 per supply, B or A can

now, by contracting with C, pay $180 eaﬁy\ which is less
than they ordinarily will pay if all vere‘supplied by'the
same plant. The game of collus{on, strategic
interactions and unstable promises, therefore, leads to a
situation that is worse for all. No player will contract
with a supplier if he knows that the left out party (C)
will offer a better deal to him. As long as there is
thus an excluded partner in the game who is willing to

pay an amdunt AC, + E > AC; up to his stand alone cost of

[

-,

SO
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< ~ serving himself, the naturdl monopoly will be unstable,
‘ i.e. C(A+ B) = $200 each clc) = $300
. * nov with entrants and C contracting
C(C) = $201 < 220 < 300 C(B) or C(A) = $199 < 200
$201 < ACy < ACy average'cost
(stand alone with two plagfrs
cost) o

with unsustainability arising from P
AC, < AC, < AC,
Pree entry here in a perfectly contestable environment
leads, therefore, to an unsustainable solution. However,
one must investigate the causes of this dilemma -- why
can a natural monopolist not sustain himself against free
entry. What prevedts him ’ from at least price
discriminating and keeping the market all to himself?
The ansvwer lies in tﬂe configuration of his cost curve.
I1f he charges a higher price to one group of consumers,
: ' entry becomes feasible in that market. If he produces at
"\\\\\ﬁ—’/,”‘\lsgfﬁ-igz_~::erage cost, the possibility of entrants
contracting with excluded par%ies becomes q’possibility.
ﬁy producing the entire vector he invites an entrant to
produce at the point of least ray average cost. The
énttdnt can now produce the smailer vector vhich keeps

supply on the dominated revenue curve.

%
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Here both ray average cost and price is thus lower
than the corresponding point of production of the
monopolist. Perfect information about costs on the part
of consumers will lead to a series of circumstances
detrimental to all. But this perfect information on the
unsustainability of the natural monopoly should
precipitate a solution acceptable to all. Demsetz style -
contracting’ (vhere - production rights are obtained by
competitive bidding)® ensure our two consumers a low
price and the other a higher price with the option of
taking it or refusing the service. The failure of all
players to reach any agreement individually does not,
however, rule out any form of collective agreement., All
participants stand to lose bf aiming to get the most out
of the contract. I1f they each kgov that their dual
contracts are inferior at each stage to angther possible
contract with the neglected party and if such knowledge
’ic freely available, then a likely economicg solution is
to undertake a collective long term contract where each
\player wins. In the absence of a common agreement the
‘service may not be provided and even if it is providedfby
an incumbent monoplist =-- the service _(because the
producer is unsustainable) will be discontinuous. Pinal
optimal outcomes in the presence of common information on
costs is not an imposqible result. Where there are large

numbers of consumers and bargaining costs are high,
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however, the solution may call for intervention in the

form of the regulation of entry into the market.

Prom this brief exposition of the unsustainability

of the single product natural monopolist we now focus our

attention on the necessary and sufficient conditions for
sustainability in the multiproduct environment. The

concept of subadditivity will also be explored.
7 \
3.3.1 Sustainability and Subadditivity -- The Multiproduct .
tura no st

-

We have seen that unsustainability arises when the
monopolist produces on the rising portion of his average
cost curve (vhich is subadditive) and ‘as such he does not
operate at 8 point of least ray average cost.

! .

Another cause of this phenomenon is the existence of
strong product spe;itic economies of scale coupled with
veak cost complementarities yielding a cost function that
is not strictly trans ray convex. The problem is further
aggrevated by the existence of  positive cross
elasticities of demand for one the monopolist’'s
products. 1f, theéefore, the multiproduct monopolist

raises the price of a particular product to subsidise
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another, an entrant can reap a profit if his preduct is a
close substitute for the ti%st. Free entry, therefore,
causes the monopolist to lose this product and the cost

complementarities that go with it.

The true losses from free entry thus occur wvhen the
monopolist no longer produces his entire set (y, ...y,)
and so cannot reap scope savings., His remaining set[jl
ceoyy ~l]ltheretore increases in cost with the possibility
that overall costs in the economy of c(y, ... yn_, ]+ clya
Jare greater than if the entire set were produced by the
monopolist alone., The natural monopolist |is thq? not
only unsustainable but spbjected to wasteful entry as

vell.

The natural monopoly, it is useful to note, emerges

» in the competitive market precisely because its cost

function is subadditive, It is not seen as a market
failure but as an example of market success. The process
of competition ensures that technical efficiency prevails
8o that if one firm is cheaper than a multitude then it

H

vill emerge.

But the market in turn causes the monopolist to be-
vulnerable to vwasteful entry (after a certain time

period) for though this firm may possess an absolute
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advantage in producing a set of products it does not
necessarily possess this advantage in producing each and
every one of its outputs, The whole is definitely
cheaper than the sun of the parts. But then a few of the
parts may prove to be guite enticing for not all these
parts are of equal value, It is the existence of these
choice parts that can bé profitably marketed in isolation

that cayses the monolith to become vulnerable,

The market succeeds on the one hand by allowing the
monopoly to emerge but fails on the other Dy sometimes
allowing it to be invaded after it has Dbecome
established. Baumol et al, however have shown that under
a set of restrictive "conditions the natural monopolist
could by the second best welfare rule utilise the Ramsey
prices which maximise welfare subject to a profit
constraint, and that this set of prices for the
multiproduct irm producing outputs with varying
elasticities can, if adopted, yield the vector of
sustainable prices which enables the monopolist to at
least break even and yet prevent entry.* In a contestable
market, moreover, such an outcome is analogous to
competitive market behaviour where with the 'weak
invisible hand', society obtains the blissful results of
natural monopoly efficient production as well as the

benefits of maximum consumers’' and producers' surplus,
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But, in instances where no entry deterring Ramsey optimum
exists the requirements for government protection emerge.
Prom this brief .overview we turn to a fuller exposition
of the underlying theory wvwith the hope ofldemonstrating

the use and power of the analysis of a multiproduct firm.
&

3.3.2 The Subadditive Cost Function -~ An Investigation

"A cost function is subadditive for a
particular output vector y wvhen y can be
produced more cheaply by a single firm
than by any combination of smaller
firms."?

This notion 1is at the heart of the theory of natural
monopoly.
c(y) < c(x) + cl(y-x) for all x s y
i.e. cly) < iic(x¢) \
(S

wvhere fxL =y

[SY]
This is of course the single product concept of
subadditivity and to extend it to the multiproduct case,

one requires the definition of ray subadditivity. "A cost

"function C(.) is said to be strictly ray-subadditive at y

if, tor any set of two or more positive numbers Vi that
N

sum to one,
2Cvi y) > ClySVvi) = c(y)"s
vhere y = y, , Yyr o0 Yoo

At this point on the ray, it is clearly cheaper to
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produce the full state Vi = ] rather than producing

only portions of it.

It is now wuseful to examine the causes of
lubadditiv%ty and to determine the extent to vwvhich they
coufh assislh in the proper identification of a natural
monopoly. But before this is done it must be observed-
that "subadditivity is a global not a local concept.
Specifically, (i) to determine that a cost function c(.)
is subadditive at some output vecto; y it is necessary to
have information (explicit or implicit) about the value
of c(.) for every possible output vector smaller than y,
that is for all y* ¢ y, y* < y."? Unlike the property of
scale economies at output y it is iﬁpossible to assess
subaddivity only in this range of output y. "The cost
function must be scrutinized not merely in the
neighbourhood of that point, but also all the way to the
axes and the origin...thus to prove subadditivity we must
have information on the costs of every potential small or
intermediate producer...."3?

As a theoretical device, however, it is novel in
that for the first time it is postulated (according to
the authors) that the internal cost function of a firm

will lead to the associated industrial structure.
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Here then are some sufficient conditions for

subadditivity as outlined by Baumol et al in their new

book.1?

(1)

Existence of economies of scope up to the level of
output ¥y e c(%y.‘) > %c(y\) This is the only
i !

necessary condition.

(2) Decteasing Ray Average Cost --

(3)

(4)

(S)

cly) -—EU\, cly) < ZC‘U y): 20 =1, Uz20.
i ey
i.e. no proportional division of output betveen firms

will reduce total cost.

Decreasing average incremental cost up to y and
economies of scope at y imply multiproduct economies
of scale and hence subadditivity at y. Hence, since
there is decreasing average incremental cost in one

product line, this must be monopolised to save costs.
“

N

i
Tthnq}ray convexity along any one hyperplane together
wvith ‘declining Ray Average Costs provide another

condition.?? .

If c(.) is supportable at y*, then «c(.) |is

subadditive there.

This notion of supportability implies that there exists a

¢ -
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price output vector vwhich just allows the firm to cover
its costs. 'Considcr any non zero pair of output vectors,
y’ and y‘, such that

y‘ + y‘ = y°. Then by supportability, c(y*) > y*.
h(y’) and

cly®) > yb. hiy®).
Adding ........ we have cly™) + e(y™) > g% ¥° . h(y°) =
Y. h(y") = c(y®)is. |

, These five conditions are each sufficient to
guarantee that a cost function will be subadditive: such
conditions as these contribute to the birth, growth and
maturity of natural monopolies, The question which
invariably arises at this point Iis, given these
conditions on the cost function, does a price-olutput
vector automatically exist that vill enable the
monopolist to be feasible and yet deter entry? We see
that this requirement of sustainability is akin to the
notion of equilibrium (a state of rest) when no motives
exist for disturbing the status Qquo and when all actors
are satisfied. A sustainable price output vector as we
‘shall see in a contestable market is an efficient
configuration that minimises cost and only'allovs prices

congsistent with the first best welfare maximising level.
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"A vector of prices p* is sustainable for

a set of incumbent firms in an industry if

the incumbent firms are financially viable .
at those prices and if no potential ’
entrant can find a marketing plan for
vhich the anticipated economic profits g y*

- c{y*) exceed the costs of entry E(y*).1+

S

One can immediately see that a subadditive cost tud;tion
is not alvays a sustainable one.. Whereas the old notion
of a declining AC?? as the characteristic of monopoly
basically ruled out marginal cost pricing when MC lay
everywvhere below AC, the new concept in its definition
implicitly permits the anomalous and aberrant behaviour.
Any firm vhich,ia cheaper in a set of productions ig
total may not be cheaper in e;ch individual item and some
firms may thus pogsess the ability to service one
particular line of output at lover cost than the
monopolist. A product may not experience cost
complementarities when pf;duced vith another but the cost
of the other will rise if the first is removed. That is
to say, though the second needs the first the tiﬁft does
not necessarily require the second to 1lower its cost.
The possibility of entry can thus be discerned in the
stand alone product vwith the dependent commodities rising
in cost if the monopolist loses production of that which

is vulnerable. It is important now that "we investigate
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wvhether there exist "any prices which if chosen by a
natural monopolist, will permit the monopoly firm to
operate protitablyr "in contestable markets and yet
discourage any and all entrants who offer o

innovation."1¢ These conditions can be listed as follows:

1. Existence of Undom%nated Prices

There exists a price p* such that there is no' price p <
p* for which T(P) > T (P*), i.e. there must be no lower
price‘than P* that will yield a profit to an entrant.
This condition rimpliciily imposes the condition of
production at least ray average cost, violation of which,
ve saw Dbefore, leads to unsustainability. fhis can be
demonstrated by considering a graph of conditional

profitability given prices Py, and P,.

g

4
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The figure provides a representation’ of .

s

“sustainabjlity in price space and represents an industry
producing two substitute products. 4’

The curve W = 0 is the lotus of undomirated P
P pairs which just permit a firm marketing both
. products as a monopoly to break even,

© The set W' > 0 represents all those pairs of
prices which permit 8 firm marketing only good 1 to
. ‘ make non-negative profits. That is, for any given
value of P charged by some other firm supplying
good 2, this set includes the values of P, which
offer non-negative profits to a firm supplying only

.good 1. The T'> 0 set is defined analogously.

The intersection, R, of these two non-negative
profit sets consists of all price pairs at which the
two single product firms can simultaneously avoid
losses. At point E both such firms earn exactly
zero profits. It follows from the hypothesis that
the industry is a natural monopoly that the Wa
locus must pass to the 'south west' of R. That is,
it tells us that a multiproduct firm can break even

. by marketing the pair of outputs at prices lower
: than those which independent producers of the items
. would have to charge. This is all the natural
monopoly condition tells us ,........ It is easy to
see (however) that an undominated zero-profit point
such as C cannot be sustainable, since a firm
marketing only good 1 can charge a. price sli?htly
less than the monopolist and earn  positive
profits.??
Only if the incumbent monopolist restricts itself to

a price vector on the arc AB will he be able to deter
entry. Any other point on the 1locus W= 0 will invite
entry into one product line causing the least cost .

e

producer to lose his cost advantages.

Having eliminated the possibility of dominated price
vectors and non least ray average costs, it is important
to note that the monopolist must be efficient, i.e. his

cost function must be subadditive and he must take all
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A\

advantages of this subadditivity. )

On the pricing s{de there are also some rules to be
folloved and by assuming a contestabhe market the first
of these will be that
A , ®
I1f the multiproduct monopolist 1is already pricing at
the limit where he effectively deters entry, then any P
< MC means that an entrant can reduce from his
production plan all unprofitable units, produce where P
= MC, and steal demand t;gm the incumbent. Our
monopolist thg;efofé becomes unfeasible by inviting
efficient entry. We focus nov on our second primary

condition which favours systainability. .

2. Undominated Prices and Trans Ray Convexity

!

-

As before the cost function must be trans ray convex

.and the price vectd8¥ undominated. This, therefore,'

implies that the cost function is supbortable at Y (the
level of output in question). An entrant cannot hopi to
market the same product by producing a smaller quantity
and hope to break even. Of course, this does not prevent

(N

an aggressive entrant from modifying slightly a product

" and earning positive profit.



N , ' 68

FPinally in a perfectly contestable market price must
not be less than MC; there can be, then, no form of cross
subsidy. In the case of natural monopoly with decreasing
ray average cost and cost complementarities, however, a
Ramsey-optimal vector that satisfy the conditions for
pareto optimality'under a profit constraint will by the
" force of the "invisible hand” allocate fixed costs so
that they are shared among all the products sold by the

firms (thus violating the first best principle).

>

Here with prices held fixed at their market
levels, the derivatives of profit with respect to
Quantities are proportional to the corresponding
derivatives of consumers’ plus producers’
surpluses.....r The monopolist knows that his
profits are 1limited to E (the value of entry
barriers) .... and that the profit of an entrant
will be no greater than pseudo profit (pseudo
revenues less costs, including the cost of entry)
calculated at the monopoly market prices held fixed.
Hence if he chooses an output vector at which profit
is equal to the entry cost (so that pseudo profit is
-zero) and which at his fixed prices happens to
maximize pseudo profit over T (the potentially
profitable region) then pseudo profit must be less
than zero everywhere else over T. That is profits of
all potential entrants must be negative and the
monopolist unique market position is guaranteed to
be sustainable.

The monopolist who seeks stationary prices that
can protect him from entry, like the perfect
competitor, has an incentive to choose outputs that
maximize profits calculated at those parametrically
fixed market prices, But by doing so, the firm
inadvertantly maximizes net social welfare. Thus,
the same invisible hand that guarantees
welfare-optimal pricing under perfect competition,
may guide the far sighted monopolist, seeking
protection from entry to ‘the Ramsey welfare optimum
cees It should be noted however that even
sustainability of Ramsey pricing does depend on
global properties of the cost function.!®
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These propeities are hotably declining ray average costs
together with trans ray convexity.

°
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One, therefore, observed in ‘an intuitive fashion
four major effects ximpaét and become essential for

sustainability of a natural monopoly. ' These are its own

price elasticity and cost complementarities in production,

together with cross elagticities (existence of

' gubstitutes) and product specific economies of scale in

. d
. one product line, Cost complementarities, and independent

demands “(non existence of sgubstitutes produced by

entrants) favour sustainability but decreasing average

. ihctqpental cost. and strong product specific returns to

‘ géale, veak cost complementarities, strong -substitution

ftfects in demand and non least ray average cost do
not.I® Where there is a supportable price output vector
with no product specific fixed costs the adoption of the
Ramsey optimum prices will guarantee that the feasgible
output is not only ';Bld but will allow for both
efficiency in resource use and ériaﬁné. In the absence
of these stringent conditions no sus&ginable prices may
exist and free entry may result in waste of resources, A
ﬁolicy) option here ‘' is one of total protection of the
natural monopolist so that he ‘alone utilises all the
economies of scale and scope. whiigheliminating latent

excegs capacity in production. But immediately one

N : ¢
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encounters a major: problem,

¥

In the dbsence of competition (actual or potential)

the monopolist may have little incentive to become as

" efficient as he would be if the threat of entry persists.

The threat of entry on the other hand hinders his scope
of operations and renders intertemporal allocation of
resources sub-optimal. Clearly a dilemma confronts the
policy maker.
J

To this researcher the problem is not as grave as it
nay seen at first sight. Many factors are involved that
must now be explicitly introduced. In a regime bf gpen

-

entry the products of the unsustainable monopolist will
rise in cost. Qﬁestions then must be asked regarding the
availability ‘?f substitutes for these high cost
commodities, their place in terms of overall welfare
(however defined -- basic need?), their importance in the
national economy and the losses: sustained in other parts
of the economy with a possible loss in consumption. The
latter indirect effects could very well be the most
important, especially where the (n-1) products are used
as inputs into other industries that now will experience
a ;ise in cost. Knowledge of the overall total effect of

entry is essential for policy purposes and only a cost

benefit analysis accounting for all repercussions will
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provide any meaningful guide to decision making. There

may then be a role for government in the industrial

'economy. [Even the weak invisible hand fails on

occasions, That it 1s theoretically proven (via
unsustainability) that the market could fail with free
entry, potential competition, contestable markets and
varying industrial structures is one of the most
innovative contributions to have emerged from the overall
uprising in industrial organisation. (Other economists
have seen the matter differently. For Spence?® the main
contributions lay in conceptualising technical and
meaningful terms for the multiprodutt firm and for
Brock?! the overall contribution lays in the systematic

and formal characterisation of industry structure.)

The fact remains that there is & case when the
market fails and a reduction in total cost can only
emerge vwith some form of policy directive. We focus

attention now on the veak invisible hand theorem.

3.4 Natural Moncpoly and the Weak Invisible Hand Theorem

The weik invisible hand theorenm utilizes the

optimality of Ramsey Prices subject to a profit

—
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constraint (vhere this constraint may be zero). As first
postulated by Frank P. Ramgsey?? and considerably
modified, these prices, wvhich represent the relationship
between the elasticity of demand and the merginal cost of
a set of products, are the second-best optimum prices in
a multiproduct monopoly constrained to cover at least its
total cost. Baumol has proven that wunder a set of
restrictive conditions these prices which are the optimal
prices for a ?atural monopoly as far as welfare maxima is
concerned, vill be selected by a monopolist vho is guided
by no such altruistic goals but only by the force of his
own self interest. By so doing the monopolist also will
find himself sustainable against entry.3?

One could accépt this result as is but it still
wvould be worthwhile to examine its implications. In
terms of our model the Ramsey prices will allocate common
fixed costs among elastic and inelastic goods and it is
this commonality of fixed inputs that causes such a
discriminatory pricing scheme. We shall endeavour to

show the sub-optimality of these Ramsey prices.

In order to obtain the result of the weak invisible
hand, both the cost function and the revenue hyperplane
must be tangent at one point and one point only. At

output levels up to this point the vector og\ outputs

Fals
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displays trans ray convexity and least ray average cost.
The absence of product specific economies of scale in any
one line of output as vell as the absence of close
entrant substitutes are crucial assumptions that are
made. For example, the presence of trans ray convexity
(and supportability) and the absence of least ray average
cost production means that an entrant‘can invade, produce

A'
at least ray average cost and earn a profit at a lower

price.

Furthermore the price vector must be undominated.
This new concept (as we savw) entails the fact that at no
lover price can the entrant produce and hope to make a
profit. He is thus constrained to produce the entire set
of goods of the monopolist or else see if there is any
chance of trans ray convexity and scope economies at a
lover output level. In order to be sustainable then the
natural monopolist must reap all economies of Joint
production (scope, scale, cost complimentarity). He
must, furthermore, earn zero profit after rent. "That is
if E(y ) is considered as a rent and is included in the
monopolists' costs, sustainability requires that the
monopolists's total revenue Aot exceed those total

costsg."3¢ '

These conditions accrue at one point of production
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where different quantities of outputs are producedl
Since he must sell these proddcts in order to break even,
reliance is made on the elasticities of demand for the
various products. Pricing must be such that the outputs
are sold to provide revenues sufficient to cover total
cost. We see then that those godds whose demands are
elastic will be priced at a lower level than those facing
inelastic demands. The final result is one where fixed
costs are allocated, profits are limited to the extent of
natural entry barriers, entry is deterred and the sum of
congsumers and producers surplué maximised.

This result, as will become apparent, is highly
dependent on the existence of a series of outputs with
varying elasticities using common production facilities.
In the presence of product specific fixed costs, those
inelastic goods that bear a greater burden than their own
fixed cost requires will become vulnerable to entry by
any firm willing to enter. There may thus exist a Ramsey
price in the presence of product-specific fixed cost that

is vulnerable to entry.

A8 Boadway?? has further observed, all cross
elasticities of demands must be zero. A positive cross
elasticity denotes a substitute. As the price of the

inelastic good goes up, gquantity demanded of substitute

)
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products increases leading to a loss of sales of the

monopolist and so the unsustainability of his revenues.

The firm must also be a price taker for the inputs
it purchases, there must be no consumption externalities
between the goods in question and the rest of the economy

must be perfectly competitive,

One also observes that such a price is the optimum
optimorum in the sense that natural monopoly will redyce
resource use while maximising the various surpluses. But
the price vector itself ignores the effect on equity of
such a policy. The inelastic good will bear a high price
vhereas the consumers of such a good may not be in a
position to retaliate. If domestic telephone service,
for example, 1is inelastically demanded, then its price
vill rise higher than the cost of its production. Such a
rise may reduce the disposable incomes of consumers in
the lower stratum of the income ladder. In such a case
consumers of domestic service will subsidise long
distance users (vhere demand is assumed to be price
elastic). The Ramsey schedule of prices can thus be seen
as one which places heavy emphasis on drawing welfare
conclusions from the notion of consumers surplus and

\‘ﬁﬁ;ticity of demand without investigating the welfare
imp

ications in terms of equity. Thus according to this
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rule those who cannot escape vwill pay.
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CHAPTER ¢

4.1 Economies of Scale and Economies of Scope

"Most important, the new literature has introduced
as a complement to the old concept of 'economies of
scale’', the new concept of 'economies of scope' which
measures the cost advantages to firms of providing a
large number of diversified products as against
specialising in the production of a single output."!
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The above representation of economies of scope implies
that producing a vector together costs less than
producing the same quantity in separate firmg., There are
thus advantages to multioutput production. This concept
is closely allied to that of subadditivity where the cost
of production of a vector is less if produced in one
single firm than if this same vector is shared amongst

any combination of competing firms producing in any

o7
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configuration that they desire. Bconomies of scope is
thus a weaker concept than that of subadditivity. Scope
ensures that the cost of simultaneous production is less
than single output production but does not preclude the
possibility of n firms existing each producing a share of
total industry demand, but producing in such proportion
that they are able to reap the economies of simultaneous
production. The chief raison d'etre of the multiproduct
firm is then the existence of a ézst function exhibiting
economies of scope, Sub-additivity on the other hand

indicates that a single firm is the least cost producer

of the vector of outputs,

Some  of the contributing factors favouring
subadditivity are as we have seen, the existence of
economies of scope and econcl@es of scale, cost
complementarities and Quasi-convexity (trans ray
convexity). All these supporting causal effects have one
thing in common -- they emphasise the overall benefits in
terms of cost reduction of joint production as opposed to

single output activity. -

It is the objective of our exercise nov to
investigate the causes of economies of scope since, as
pointed out by Bailey and Friedlaender, "it is clear that

much more research is needed on how and in vwhat

P
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circumstances scope economies arise."? 'l“he literature so
far takes economies of scope as given without
investigating their causes., The following is an attempt
tg identify economies of scope and examine the extent to
vhich this as opposed to economies of scale is the mére

important source of barriers to entry.

4.2 Economies of Scope in the Hultigrodnct Firm -

Since scope economies play a fundamental role in our
analy‘sis and have been implicit in the work o‘f Marshalf,
Boddy, Weldon and Dewsnup? it will be useful to carefully
examine this concept to determine th;s extent to which it
is a separate and nev invention or whether it has always

existed in the literature.

Scope economies arise when it is cheaper to produce
a set of commodities in one  firm than it is to produce
individually in a multiplicity of firms. They are

measured by

Sce= C(7,0) + C(0,¥%) = C(V,¥)(1) ’ h
C(n, Yz

What reasons account for such cost savings to multioutput
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productioq? For Marshall this saving results from the
automatic production of an -additional commodity vith the
production of the first. This is the classic case of the
joint product and can be obsefved in the case of mutton
and wool, sugar and bagasse and beef and hides, The
logistics of production, ggfrefore, enables single firm
production to be cheaper, ceézfis paribus, than multifirm
ggtivity. ‘

Weldon, on the other hand, dealt with multi-output
firms consciously producing\g’set of commodities that are
not automatically related via technology. Here such’
scope economies arose as a result of indivisibilities of

factors in place as wvell as market potential, One

" therefore observes savings due to efficient use of

managers, workers and elimination of transport costs,
The latter factor being identified as important, creating
an incentive for multioutput production while providing
the impetus for multigiant operations as well, His

analysis thus extends to plant subadditivity as opposedl

to firm subadditivity alone.

More recent literature begins with the premise that,‘
since all firms are basically multiproduct in character
and hence scale economies cannot be rigorously defined,

th;}e exists the need to invent another construct that
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vill encompass both economies due to size (Product

Specific Scale economies and Decreasing Average

Incremental cost) as well as savings due to composition,

A combination of the two will provide some measure of Ray
“Economies of Scale -- a proxy variable of scale in the

multi-output firm.

The mechanics of this insight will be explored in a
little detail _to uncdver any strengths, flaws or
veaknesses that such a measurement approach will entail,
First scale economies in the single product case can be

¢
defined as

S= AC/MC = C(Y)/Y
C/dY)

and if $>1 then total cost rises less than in proportion
to changes in output and the firm experiences increasing
returns to scale.

"In the multi-output case, where fixed factors are
shared, one relies on the' Ray 'Economies of Scale which is
a concept (similar to Ray Average Cost) ‘"indicating the
behaviour of costs as the production levels of a given
bundle of outputs chénge proportionately; that is, the
composition of output is assumed to remain fixed while
its scale is permitted to vary."*¢

i.e. Ray Economies of Scale are given by

[N
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sn(y) = C(y)/y .VcC(y) 'ézc(yyzyi Gy lv), -
’ s .
_where ¢, (y)= 3C(y)/ay; . ' '

~Sn(y) = C(Y) ' '
=y, MC, ? ) .
or ) C(Y ) .

o

Y 973y, * ¥, 9¢/8Y, ..+ ¥,9¢/8Y, eq 2

-
*

This is just the relgtionsﬁip of 'p change in total cost -
to an expansion of‘ all outputs by a scal; factor é,.wif,h
y representing the composite commodity wherek output
composition is fixed but scale varies, so that y'= ty®°
""This follows because the quantity of this composite
.commodity embodied in yk is t, and because the m\arginal
cost . of the composite commodity is
dc (ty°)/dt -ict(ty°)y°. Cong;quently, Sn(y) can be-
interpreted as the elasticity of the output of the

relevant composite commodity with respect to the cost

needed to produce it."? .
A .

-

hu;,this “is ,ye‘ak in the sense. that if the output
"proportions are ‘rigid-there is only limited capture of
the essential concept of 'economies of diversification.
The choice of weights is therefore highly arbitrary anc_i
the true effects of eéconomies of scale. in the
multi-output unii: can be¢ éeriously distorted if as. output
proportions alter there exists the potential for cost
reduction. Expanding output while .holding proportions

fixed (i.e, restraining production to just one ray) could

a
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thus involve a needlegs increase in costs by the

producer.

In addition, agcurately calculating: ﬁultiproduct
economies of scale one must not only account for scope
economies but product-specificnscale economies as well,
We have previously seen (chapter 1) thaé préduct specific
scale economies for goéd 1l are measured by

S1 = AIC,(y)

--_1_- . é IOA' 2&) _c(ol_y_it L ) YR)
YI 56 /ayl .

Algebraically manipulating the expressions given in

.equations (1) and (2) for ray economies of scale and

economies of scope, Bailey and friedlaender . have’

demonstrated that "the measurs’ of multiproduct 'scale
economies can be related to the measures of product

‘specific scale economies and scope economies (by)

Sy3y = ¥S, + (1-w)S, = multiproduct scale ,

economies
. - 1 - Ssc
vhere w=1Y9c/9Y )
K , - . Y;%C ; Y; + Y,QC / ay; &

(subscripts 1 and 2 represents two‘separate goods)
_which réﬁghly represents the share ofhthe;xvariablé cost

of production incurred for product 1. Thus the overﬁl;

/,
Vi
A
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degrge—vf scale economies for both products is a weightid
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average of the degrees of_ scale economies pertinent to
products 1 and 2, magnified bf economies of scope through
the factor 1 / 1-52'.‘. -

Whe;e one faces a cost.function that reveals scope
economies but exhibits a marked absenc; ,ofA‘product
specific economies of scale one could still experience
cost savings due to diversification. Any  such
obgervation may prompt bne to infer trans—ray,conéexity
vhere the savings of-joint production are great in
relation to increasing returns to scale in the single °
existing lines. “As such the éxistence of trans-ray
Eonvexity resulting primarily from decreasing ray average
costs up to the relevant levels wili“ensur; lhat a cost
function is subadditive which is the necessary conditions

¢

for ‘the existence of a natural monopdﬁ}.

Unlike ~ the earlier writers the later scholars
concentrate on algebigic manipulation neglecting a
thorougﬁ exploration ‘of tﬁe causes of scope economies.
They Jjust postulate that the occurrence of joint
productiop creates cost reductions. One 'uill thus- be
tempted to.ask if any firm can diversify to.any-limit and
expefiencg‘reductions in costs. Clearly there are ;iﬁitsu

to diversification and so the causes of sScope economies

)
°
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must be identified to determine if ‘indeed it is a éreater

- barrier to entry than scale.

&

v

v »

>

Nonetheless there has been recognition of this

limitation and some descriptive explanations for the

\ sources of scope have beén proposed by these later

writers.

z . L 4

First the notion of the classical mutton and wool

combination makes its reappearance and scope arises due
to joint prbductfon'orlautomatic production processes.,
) .
In addition items such‘as ﬁpe reluse of vital inputs
such as the péoduction of paper and books providé another

reason. Other examples occur in the case of transport

* industries networking and route ° combinations which

facilitate maximum use of existing facil%tieé (e.g. the
use of aircraft and larger planes along the varied

routes). In addition, where information is needed by

related firms but é%e market is. a poor transmitter, firms

are forced to merge so internglising thep, information

processes,

But these ' are all variants of the most important

) .
characteristic og all. This is the indivisibility of -

fixed inputs in the production of Y that like a public



w

i ' . r Xy veeXqe It is this existence of latent \ excess

capacity and the limitations of. demand on Y that enables

" the multiproduct firm to reap the so-called economies of

bl

scope.’ :
Any firms producing x alone will be faced Lwi‘sh an
‘ .'\ average cost much higher than that which produces x ,with
alittle or no overhead extra cost. Whereas for the former’
x must bear the brunt of fixed cost for the latter x -is
avaiilablec at only the use of variable inputs. It is
therefore crucial to ’iéentify . this character <;f
- ‘ multi-output production and the comparativé advantage of
producing simultaneously. ~ To market one commodity may.

require a fleet of trucks, managers, vorkers, etc. and

when ‘demand is satisfied these fixed factors can no

o ey

longer be profitibly used. They may be working then to

e -

full capacity in the production of y but then demand
surges for x - a product'that can be produced at li'ttbe"
effort with the pihnf of v . The incremental cost of x
ther_ef&e is small, with capitai in place, and the
o managers vhé work effectively for 5 hours per da} vhen

forced to work for six though imposing. little exertion

upoh themselves en/ai:les the firm to utilise its idle

. spare capacity optimally and efficiently.
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This argument clearly ds a pitch for reconsidering
the importance of economies of scale and it is tending to

emphasize .that in the final analysis it is scale

‘econqinies (arising’ from fixed and sunk cost) not scope

that is the barrier to entry. The incumbent is able to
éfpei;ience sé,ope  savings précisel’y because of his fix;d
capital and vere they not of such a sizg as to possess
la'tent. excess -gapacity .then it is ver:yvunl'iklely tha‘.t

N [ . ’y
scope economies will rise, .

. By scaling down 9peratioﬁs‘€rom 1000 vidgets 7 ten

vidgets using a »ter;.iwidget plant size, there will exist

little excess capacity to enable ﬁroductoq of blue, red

“and. green ir:idgets. It is only wHen we need to produce

300 blue - widgets and this requires a p"lant( size
(considering human capital as ‘\‘vell) oé 1000 widgets that-
one experiences the latent xcess capaciﬁy. For even
though there is little. regvfze;ces's capacity -- sﬁch a

large demand or scale of production ‘of blue widgeté will

. ¢ .
_ require specialized fixed . inputs which at this scale of

operation may not be optil;nally utilised. Thus specialist

machines, managers, transport equipment and material ghat
is feasible to produce and market 900 widgets because
they are more than required ‘and because they are
indivisible, will bé costlessly available to produce 10
req\uidgets. The existence of fixed costs and ' the

n ’

°
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conseqguent emergence of latent excess capacity is thus.a ,
primgry element in understanding the idxosyndracxes of
multin»tput ac£§vitiea from a purely technical
perspéétive. ‘ '

' 3 - .- ’ ' -
This notion, however, only accounts for plant
subadditivity which requires t%ft there be at least some
indivisibilitiés in production. The related _concept’ of

- ‘
firm subaddivity has been casually mentioned to emphasize

the importance of the efficiency of the firm over .the

market.

-~

4

Again in the context of the multiproduct £irm this
may be an invalid dichotomy where it‘cipiée argued that
the firm epgages primarily in productiéﬁ vhéreas the
market deals with prices sending out the signdis needed
for the firm to engage in multt-Outp6t~ production. 1In

this approach the sepafation’of the{firm and the market

are unjustified especially wﬁere they both interact.doing‘

diffegent tasks. The firm enéages in qultiproduct

activities not because of its effii;fncy over the market

. process but because the market instructs it to do so

promising in effect an excess .of revenues over

incremental ‘costs. In the absence of such market

. information it can be argued that the firm could

profztably pro¢bce many dszerent commodztxes but is
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discussion céncqrning the efficiency of ‘the firm over the
market process giving rise tb multiproduct firms must

thus explicitly consider the informational role of the

" market ané the proddcéive role'of‘the firmo— -

Cohcentrating on the productive role of the firm, it
is thus impe:atxve to determxne the extent to which scope

benefits are effect1Ve entry deterrents.” As Schmalensee’

ha@ argued ~in the cereals industry an entrant . must be

prepared to service entzre,market demand by enter:ng six. ..
‘ aifterent ‘brands on the market This gives the imptessxon T

"that scope economies are the“ eftect1ve barrier to entry..

» . ‘ “
a

But is it really scope of operatxons that causes the

O-Bakrierf ' Agi%n‘ no definitive explanation has ' been .

forwarded. Can it not be a:gueéi;hat the size of piant .
reqﬁired to produce one ;brandﬁ is such that the -
incremental cost of broduﬁiﬁg five other brands are all
diminished becduse 'of the existence of plant in place.
If such fixed costs do indeed enable a _producer to

manufacture many commodities, then the true batrrier to

‘entfy will not be the degree of scope economies but

rather its source -- the existence of overhead costs and
A

latent excess capacity. -

To say thus that scope economies prevent entry is to

« -
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say in effect tﬂat“firms .producing four or five products
regardihsg‘ogvtheir returns to scale is Vinvulnerable to
entry. Any firm, it is here argued, vhich produces a
multipliciky of commodities but éroduces ‘with a
sub-optimal sized plant is vulnerable to a more efficient
4?:enfrant,who using'scale optimally re-arranges production
until he reaches the point of minimum ray average cost.
for here gur entrant can enter, steal the market and lure *

customers away at a lower price,

@

) Having made the case of emphasizing the importance\y,,,’~//}

of scgle as the bairig; to.entry;, it now introﬁuces thé
question of why this should be the overall deterring.
factor. \Scalg arguably is important since to produce
efficiently there is need to use larger and Ihréer plants
of a size that create complementarities in Q;odu;tion,

with such benefits being absent at smaller plant sizes.
3

Beapihg . the beneffés of declining average incremental

costs (resulting from the large scale plants) means that

an incumbent firm can captﬁre .a significantly larger

»
share of the market, Any firm not so endowed will be

v -
unable to sell the identical products at remunerative

prices. As such, it is the ' advantage of béing the
incumbent combined with a large scale of operations that

provides barriers to entry. Any potential entrant not

‘only faces higher unit cost (in !the absencé. of

b
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complementarities) but also must; contend with the
incumbent keeping his 1level of odtputs unchanged,
lowering prices a‘nd dridving him out of the m’ark'et.)

»

Prom this discussion of economies ,of gscope and scale
we nov focus attention on the contestable market to
examine the 'extent to wvhich this construct vill enable
all benefits of the multiproduct firms, natural monopoly

and first best pricing to wccrue in such an environment.
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5.1 The Theory of Contestability

5

I~

"A perfectly contestable economic market
is defined to be one into which entry is
completely free, from which exit is .
costless, in whick entrants and incumbents
compete on-completely symmetric terms, and -
entry is not impeded by fear of

retaliatory price alterations."?

The characteristics of such a market :thus are highly
restrictive and in its present form cannot be. posited as
a descrip‘tion of reality. We will see presently that by
modij‘.yi\ng some of these assumptions, contestability may
prove to be a useful description of industrial behaviour
. in'd advanced 'economies. But first- the idea of a
contest;ble m;rket must be' examined to investigate its
use as a b‘e'n;:hmark of cbmpaz;ison for actual performance.'

As in the definition wve see that

a) Entry and Exit are easy and costless -- this assumes

no legal barriers to entry, n o inhibitions on the

L ]
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cost side and equal availability of technology.

b) 1Information is a free and public good.

¢) Sunk costs are absent i.e. exit 1is Dbasically
cost;:;s.

d) Sellers recognise their power in the market.

e) A market with more than one seller is characterised
Ey marginal cost pricing and groduction in a region
of constant returns to scale.

f) Consumers react instantaneously to a change in
price. (There is a perfectly elastic demand curve up

Yo some region and a kink thereafter), while
entrants produce immediately upon the creation of a
profitable oppeytunity. Incumbents react after. a
time lag long'enough for entrants to reap profits
.,and costlessly exit. ’

g) Aggressive entrants ére always present in the Vihgs
awaiting their entry cue. .

h) Price is the only argument in th;u demand function
(this is not a specific assumption, but one that is

implied throughout).

H

Such freedom of entry, ease of e2it and perfectly’

horizontal demand curves is enough to ensure both
internal and pricing éfficiency. Because any profitable
opportunity regardless of magnitude: invites entry, an

incumbent. is constrained to-act as if he were a perfect

T -

T

b
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competitor. It is mainly the elimination of entry

-

barriers and the stimulation of potential competition
r

~which provide welfare maximising results.

~

Among these are the absence of interﬁal inefficiency
(X-inefficiency); the enforcement of marginal _cost
pricing, or Ramsey optimal pricing in a monopoly (as
dictated by the weak invisible hand), absence ovavetch
Johnson effeéts,‘no cross subsidy or predatorylprices and
an efficient industry structure; one which prédupes total

demand at least cost.

These felicitous conditions are a result of the
absence of sunk cost and barriers to entry, in addition
to equal access to technology. It is this equal access

coupled with fungible equipment that allows potential

- entrants to be credible. These conditions are enough to

N

ensure that the large number requirements of perfect
cémpetition are no longer necessary to secure the optimal

&

results associated with qompetitive markets.
As a result of thig free exit criterion even natural

» . !
oligopolies must price competitively. If they did not,
poténtial entrants would replicate their production (same
technology), sell at a lower price (elastic demand) and

exit with surplus profiés. Similarly any upward
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deviation from marginal cost pricing would invoke the
same reaction. It is not necessary for eéntrants in the
vings to actually enter (though they must on occasions to
prove their credibility); all that is réquired is their

Y
presence -- this is enough.

It is easy to criticise the theory on the basis of

its assumptions, as we later argue. However, it is our
objective now to detirmine the extent té which the theory
in and of itself possesses limitations. 1In the following
sections the integration of consumet,bghaviour will be
attempted to démonstrate that eveﬁ a perfectly
contestable market could yield suboptimal teéuité. -In
addition, the concept of time plays a central role in the

later analysis., We see too that inherent in the

éssumptions is the concept of price sustainability, but, -

‘as will be argued, there are advantages to being an

incumbent in such a market and the incumbent himself

could pose a credible threat to entrants by keeping

output fixed. An. inelastic demand curve is ‘also
considered, existence of which yields suicidal results

for any prospective entrants. A Finally the contestable

L)

market in.a multiproduct envijronment is explicitly

considered and an amendment regarding economies of scope
8 -

is outlined. This amendment supports the notion that

under certain conditions competition among the few in the -
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absence of collusion is enough to guarantee the results -

- of a contestable market. A largé pool of entrants on the

is;z Fixed vs. Sunk Cogt;in Contestable Markets?

vings is not a crucial reguirement for contestable

results nor for the existence problem i.e. the existence

of a sustainable configuration. -We shall also see the
imﬁortance of a contestable market in precipitating
efficiency by, all&wing only least cost 'producers to
eﬁerge wvho will utilisg and explﬁit all mﬁl£ip£oduet
economies and yet érice at 'such a lével that overall

optimality is obtained.

b
Attention will now be focused on some conditions

that will prevent the emergence of ontestable markets,

S

¥

-

-~
o ™, \ . -
A distinction is made in the new literatufe:between

fixed and . sunk costs. Trpdjéionaliy'it was felt that

flégge fixed costs (i.e. costs incurred when no output is

‘produced‘and results from decisions made in the bast)

o

were the barrier to.entry ,aﬁd any enterpfige‘requiring
such /fixed outlays.-were guaranteed some barriers to
entry. Here, . howevér, .fixed costs are no longer

associated with entry "barriers 'and while large fixed

s
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costs-may enable a natural monopoly to be .sustainebie

(due to Decreasing  Average Incremental Cost) .entry can
only be barred -if the monopolist produces and prices
efficiently i.e. such costs need not be  associated with

velfare losses.

Expected velfare 1losses, on the other hand, arise:

from the existence of sunk cost i.e. outlays that must be

El

made by entrants but not simultaneously by incumbents.

It is these sunk costs that render free entry and

| costless exit difficult and which gitimately couse

markets to be non-contestable.

run fixed costs are those costs that. are not

reduced even

.long as production is not discontinued' altogether. But

they can be eliminated in' the ‘long run by total cessation
of production.'ﬁ ' o

"Sunk costs, on the other hand are those costs that .
(in some shotft or, intermediate run)scanndt be eliminated,
even‘ by/total cessation of ptoduction. As such once
éompitted' sunk coéts are no longer a portion of the

opportunit cost of production "e

A sunk cost can therefore be identigied as product:

n the long run by decreases in ~output s¢

-
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specific qapital equipment. There is very .little
alternative use for such capital if the entrant decides
to‘iea#e thg indhst}y. fhe roadbed of a rail company is
a ‘sunk cost since alternative uses are basically
non;existent.x A truck or an aircraft operating a
particular route is a fixed cost that is noy‘sunk. It is
inxed in the sense that a certain imount of equipaent is
required before even one unit of output,ig‘produééd. ﬁut
it is not sunk, since if one ggrgicular'ﬁatkep were.to

become unprofitable, operators can alvays shift towards

another market or line of activity - altogether (airlines -

may change routes, or alter' operqfion‘practices; e.q.
operate only charters, luxury serviée, etc.); trucks
could likewise service different markets, transport

‘different,commodities, etc.

£

Where capital is fungible, i.e., where alternative

bges prevail, ~there is no fear of loss on exit. Sunk
costs are necessarily fixed (i.e. they are immobile fixed
. costs) but fixed costs need not be sunk. This nuance is
" extremely impgrtanﬁ in contestable’ mark?ts an@ it
provides \the mechanism whereby exit barriers are ‘no
k@nger entry batri;rs,' For not only muét it be easy‘fé;
firms to enter, it muét , be jus£ as simple\fo: them to
exit when the profits decline., 1In the bresence of sunk
costs.profitablq opportunitiés‘will~not be expioited as
s N

— . s
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entrants may fear that the discounted profits of entry is
less than the cost of entry and the ;ggé of exit. One
can thua‘ argue' that in reality, sunk costs are so

prevalent that nearly all markets are non-contestable.

However, a prevailinq theme in this paper is that-
entrants themselves almost always are ‘established in
their own line of operations, and if the man;et presents
a profitable opportunity,'th;n these entrants must only
utilise their excess capacity in place (as a result of

. scope economies in joint product firms), enter using
their trademark as a means of hurdling advertising
barriers, and exit freely when the profits diminish.
Such a scenario is not only more re;listic but also more
logical in the context of a developed economy. Here sunk

“cost is still important as a barrier to entry//;ui the
possession ‘of 1latent capacity in the ;esthblished ‘f.
entrant's plaﬁt ensures that exit is almo)t costless.

This concept of latent capacity will occupy our attention

in ‘a subsequent section. -

. We see then that if there do exist barriers to entry

(legal or otherwise) such barriers will of necessity
produce an overall welfare loss® since incumbgnts fearing -
notentry ' will be induced to price at a level that reduces

.consumers surplus. Since fixed costs and scale economies
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2 priori iq&soduce barriers (according to Baumol

do not,
et al), palicy will have to be stressed on sunk costs
characterized by irrevocable expenses incurred by the

f
1

entrant vho has no guariﬁtee of a salvage compensation
upon exit. . . %

It is prucial now to ask how fixed costs may
preclude entry (via sustainable prices) but yet result in

no welfare losses. Sustainable prices, as we have seen

‘. . ﬂ‘ ' L 3 . L] .
in our previous ‘discussions, exist when a particular

price-quantity vector emerges at which entrants are not

L4

induced to invade a market. Such fixed costs facilitate

sustainable prices when th; cost  function is subadditive
in the sense that only a part;éular quantity ‘of output
vill permit cost mimimisation. But subaddi;ivity, is no
guarantee for sustaina?&iity .= incumbents Tust, in
addition, not p{oduce in the region of increasing cost,
must restrict themselves to leaét' ray ;zetage cost and
reap all' economies of scope and joint productiop (costa
complementarities or trans ray convéxities). I1f these
conditions, are fulfilled and because fixed ' costs "offer
an advantage to the incumbent:only to the extent that his
output is greéter, and this permits him to spread his

costs more thinly than the entrant can"’ then all

advantagegaof multi-output production will be reaped and

~our incumbent(s) will only defer entry in a perfectly

1

a@

"
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ﬁpnteétable market if —they price at the point whgrebthe
revenue hyperplgne is just taﬁéegt to the point of
average cost. He may be p;otéctedvby fixed costs and‘'his
price output vector is sustainable but his is not a
blissful equilibriLm. . He must always operaté as if he
ve;e constrained by perfect competition in a perfectly
contestable markgt with fixed but no sunk cost. |

"The availability of sustainable prices‘does permit
the incumbent to avoid entry. But he can do so only. by
offering the publip the very same benefits that actual
competition wole otherwise have brought with it., With
;ntry barriers sdper—nbrmal profits, inefficiencies,
cross subsidies, and ron-optimal prices all _Pecome
.possiblé. But-in a contestable markﬁt which is perfectly
~consistent with the presence of fixed costs that are not
sunk,1 matters’ change drastically . and governmené

intervention can contribute far less if anything to the

P

general welfar;."
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- In the diagram A - B repfesents the region of dominated

prices where an entrant’ can produce less than the Y1

" (current output level of incumbent) and still be able to .

reap & profit. The introduction of fixed cost, however,

shifts both the cost function and the revenue function

ypvards. There is no priée p* at which an ‘entrant can

offer less than Y1 and hope to make a profit. Why is
this? ' Precisely because the introduction of large fixed
costs allows for a subadditive cost function (in single
product firm it xieldQ economies of scale) so that in the
absence of doﬁ;hated prices, product specific returns to
scale and non least ray average cost ~- the revenue
hyperp}ane novhere intersects the cost surface enabling
fixed éﬁst via subadditivy to produce optimal output ¥Y*
with ;o threat of wasteful entry. - ‘

Wg now relax some of the rig}d conditions required
for contestability and modify some key assumptions in an-
attempt td\improve the usefulness gf this potentially

poverful concept.

v
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5.3 Contestable Markets and Economies of Scope

An Amendment .

The cqncept of suatainpbi}ity in a contestable

market is framed in logical time. "It is a position of

rest with no motive for entrepreneurs to alter ;thei:

current plans and no/incentives— for entrants to -be
aggressive. This eqﬁilibrium condition, éowever,
requires the presence .of potential entry.to ensure that
incumbents behave as if they were constrained éj' an

invisible hand.

But such potentijal entry:- can only exist -if the

entrants can estab11sh credibxllty by possess1ng actual

‘plant and equipment* vhich may 'be used to produce the

goods of an 1ndustry vhen its przce is raised. It is not

enéugh-to postulate that entrants can purchase plant of
the shelf for every conce:vable type of act;v:ty in thg
economy., To do .so will 1mp11c1t1y impose' the existeﬁce
of an énormous amount-of idle'plaét waitiqg'in resérve -- '
to be .used as a threat. This’ ig poth Smpiricaily and

theoretically unreasonable, - for it teans that owners of

equipment musf continuouély stock the latéét plant and

have it readily available for sale to ‘prosé;ctive

‘entrants. ,
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An inconsistency riow arises since the entrant must
'pay a price that-will reimburse the oyper‘of"capital
goods for ai; his. development costs plus the cost
ﬁncﬁrred'in holding in stock the newest technology and
destroying outdated ones. . If such a market fo? capital
goods did exist and if an entrant “could purchase the
plant right off the shelf and begin’ #to produce
immediately, his total cost would be higher because the
price he paid would have to cover the cost of the

equipment being 'idle. No such cost is incurred by the

incumbent.

In order for the theory of contestability.to be
.valid, there is a need for this. super market of
investment goods ready and‘waiting at a higher price
(being idle while ‘the market is in" equilgbrfum) or else
requiring that potential enirants themselves possess the

@

-1atest equipment.

If the latter is the case there will exist the’
~fequirément of jelly capital that can be used to produée
any particular-type of good. ;f the mark;t for blue
widgets were to become profitable,‘ the entrant shoJld be
able to trahsform his capital to blue °widget production

at no disadvantage in cost or time.

- ?

LY
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- This unrealistic nature of investment as cuprently
proposed limits the value and applicability of the theory
of contestability. The assumption of jelly capital and
easy and instqntaneous access to the latest equipment is
totally unrealistic. That investment takes time to be
delivered is not af all considered; Since t?e process of
plant acquisition and use is so crucial to establishing
the results of contestability, it~will be .worthwhile to
consider the effdcts of relaxing these rigid, unrealistic
and constraining agsumptions and approach the probleg

Byhich a

O

from a different angle to determine the extent to

reasonable modification can emerge.

A market may be de facto contestable at time t and
there may exist villing entrants but because the cost of
holding plant idle in an uncertain world is very high
these prospective ‘entrants may at t-1 be reluctant to

sink their liquid funds into actuél"plant and equipment.

When the opportunitj‘ arises at t there may very well

exist an upsurge in the ‘demand for physical plant that

could only be delivered at t+l at which time the
incumbents w%ll have had time to re—adgust their prices
leaving engrhdts with plant that yields no profits. The
excess capécitj'at' t+l will so depress prices that what
was previoﬁsly a sustainable vector will with some small

aeviation on the part .of incumbents lead to a tremendous
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~ .
los! in overall industry profits at that later time,!?®

Y
{ ]
+

‘Knovledge of such a tendency for suicidal entry when
investment goods are delivered at a later date may
prevent entrants from ordering equiPment at t because
they expect that the profitable opportunity at t will not
continue until t+l. Thislpossibiizty of loss iﬁgholding
physical éapital anticipating a profitable entry
opportunity (obsoclence, interest foreg%ne, idle labour),
together with the prospecti@e loss associated with’the
time nature of investment,‘ is 9nough to seriously

undermine the theory of entry as postulated by Baumol et

al.

Potential competition is the critical element in
contestabiiizgj\ yet the .factors making for such
competition are usually non existent. Free entry and
gostless exit with the possibility Jof resale of grplant
after the ©profits have disappeqred exist only
hypothetically. Such a restriction implies idle
equipment at  all séages of production -- the owner’ of

cdpital goods industries must own idle equipment to which
2 .-

the entrant” has easy access. Alternatively the engrant

must possess idle capacity anticipating a profit in
another industry. 1If there exist one hundred industries

and fifty disciplinary potential entrants whose only job

!
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is to i:gk out for opportunities and invade markets with
mercenary entrepreneurs then one canfihmediately observe
the implication of this for idle capacity.

These fifty entrants must have access to an
unlimited amount of credit to purchase equipment and to
compensate workers who are not"producing but who must be

retained in anticipation of an opportunity (plants need

" some labour to operate). There is ‘thus idle labour,

equipment and anxious entreﬁreneur-entrants waiting for a
profitable opportuﬁity to arise.

-

I1f the’incumbent were now to increase his price by

x% so inviting entry, one must of necessity ask vhether

the entrant can with this price rise cover all his costs

a
1 k]

incurred by 1idly waiting i the vings fog -:an extended

period.

| o ‘

Potential entry is not costless and this knowledge

.1s possessed both by the prospective potential entrant

and the incumbent. The latter could frbquentiy contrive

situations where prices are such as to attract entry but

actual entry is impossible since the time and cost

_involved is such as to make it not worth the entrants

while. One must now differentiate between potential

-

-

competition that is desired but ineffective and potential“y
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combetition t;iat ' is possible ' and ~ effective.
Entrepreneurs may like to enter when the price rises by
x$ but entry is not possible. since they lack .plant and
equipment and are unwilling to incur costs by holding
idle plant and equipment. Here potential competition +is .

ineffective,

The separation between the two types of potential
competition serves to illustrate why a seemingly
contestable markeﬁ'\eould possess incumbents pricing above
the welfare maximising level. Desired entry can be

oDrevalent but ineffective, while possible potential entry
is efféctive but cos;gly. N I1f . the cost of possible
potential "entrg is greater Vthan“the‘profits expected upon
entry even after the ingumbent raises his price; one- will
ot':serve{ a sitvation of pseudo contestability --
profitable opportunities will go by without_entry.
N . | )

The observations that have so far been outlined do
not discredit the concept of contestabilitys  The
enalysis can escape the problems here identified by
‘relaxing some of thé assunptions and bringing it closer
to reality.” ' We need a me;:hod that will eliminate the
costlS' process ,O“f idle entreprenéurs waiting in thg

vings.

-
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>

, And here one may introdQuce the notion of "latent
excess capacity.” Latent excess capacity is said to

exist if a firm producing commodity x could with'its same

‘plant produce a different good y and profitably market . -

this commodity if its price were to be increased by

established producers. .

»

In the presex;ce of such_latent excess capacity there

no longer exists the need for potential entrants with

physical ‘plant which are incurring costs to them every

hour. Firms already established in a different line of

business with sunk capital in place could with the

possession of such capacity produce and market a
commodity" y with very -little transition costs. It is
primar"ily the fungible fnature of its fixed‘equipment that
facilipaté such a possibility. -

One can imagine two firms A and&B with A producing x
and B producing y (Ax, By). If B increases its price of y
then this will invite e‘r_xtry from A if after transition
costs are met A can still make a ptofit'at the new‘pr‘ice
of y. 1f B '-gubsequently reduc;es \h'is price .(to:‘ the

competitive level then A can always cease production of

y, continue in his old activity of producing «x ‘(,aione)

and incur no loss in trying to Sel_l‘pr:gtxt specitic.

fixed costs. The market will be truly

ntestable for .
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'the only barrier 'to: entry is -the modification and
transition costs (retooling, etc.) incurred by A when he
-modifids his°:}hﬂ§*\\ﬁow there no ionger‘arises the need
to have large numbers of potential.”enttﬁnts with“id}e

eguipment incurring costs of all sorts and "unmeasurable

wvaste i the economy.

~J

5.3.2 Latent Excess Capacity and_Economies of Scope

o P

It is easy to extend the notion of latent excess
capacity to exélain ' the exiéténcg of.economies of scope
‘in tye mﬁltiproduct firm. How does such capacity arise
and qu is this related to scope economies? This
investigation into the sources of 'scope is a useful
exerclﬁg;jpt it points to the reasohs that facilitate the

evolution of multiproduct firms.

~ . ; .
Y .

N a—

fhe.fi;st source one can identify is the logistics
~Jf a ,pfoductioﬁ process. This ‘ig one form of embodied
scope economies. The prodﬁction- of beef necessarily
entails the produciion of hides. A mechanical

‘felationshiﬁ‘in thé\case‘og‘jpint products ensures that a

multiproduct firm will emerge., o

*
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Q,aecbnd source is technical canditioﬁs. Technical
Qconomies of scope are those savings of joint production
due péimarily to the technicél re;aéions prevailing in a
batticplar'industry. Technical change both embodied and
qdisembodied may present conditiqns favourable to joint
fproduction. Here ‘no automatic production process is
finvoived. -The . production of Sne good cheapens th;
. production of the other. Such an extra line necessitates
no . extra burden upon. the firm but rather uses its
facilitidé in place, in production ‘of the first to

produce the second.

Other technical results may follow in that producing
¥y, the established firm realigses some input that may'bg
used to produce if Under ordinary circumstances ihese
iﬂputs might be discarded- but were it teéﬁnically
feasible to produce z and were a market to exist then tﬁe.;

firm would find it in its best iqte:est to undertake thaf

production. An example of this source of scope is

perhaps the ﬁroducﬁiog of sugdr vwhich yields molasses, a
necessary input into rum production. ‘

Yet a third source of scope is economic factors. It
may be easier to use one plant to produce product x, y.
and z for a particular market rather than use separate

plants and transport these products to the point of
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consumption, Additional costs of joint production here
are more than compensated by the savings obtained due to

-

g transport, storage insurance, etc.

QScope economies facilitate the profitability of
producing more th;n one good. [Latent excess capacityen
the other hand~‘provides a credible threat to another
firm. By produging x the capacity emerges with which to
cheaply produce y and z and:tb market them at prices that
are lower than thyse of independent‘firqs. This latent:

excess capacity arises.from the fixed inputs in place for

the prodﬁction of x. 1t is ﬁoithwhilg to note that a

single and multiproduct firm can both péssess. lateht

»

excess capacity. \

‘A'singlé product firm éisses#es .8uch capacity if it@{\ _
knows that it cou;q modify iés equipment and profiéab;y
prqduce another firm's product. It may a}ao posseés
capabilities of economies of scpbe but éidcg:|i€ has not
experimented witﬁ producing more than one péoduct'auch:
@novledge is.;;ﬁgng and though, it coglﬂ prodgcé ¥ and z
and reap cost . savings it is not awvare of such’
.cpportunites. ’

The multiproduct firm knows if it possesses sqope‘

economies since such economies are realised ex-post.
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This process of realisation of its potential is , due to

. its indivisibilities in“’ its fixed costs and also to the

public goods nature of- both fixed and sunk costs.
Indivisible machinery, once purchased for producing. x,

hds capacity that is éostlessly (cheaply) available to

.produce Y. This is not all however. Such a multiproduct .

h fxtm, 1n addition to enjoying scope ecoﬁayxes, can also

possess latent capacity. Its. capital place and’its
large sunk costs in pgoducihg x, ¥, and z is available to
produce a proﬁuc; g if its price were to be increased.

it’éogs not currently produce q'hecause the modification

. .costs of doing so plus the extra'burden upon its staff

.and other facilities is greiter thah the total revenue it

could hope to receive.

We - can identify some .sources of latent excess

‘capacity as resting wvith 1) managerial use; 2) workers

use; 5) plajt use; 4) storage, transpoit, and inventory

savings; and research and devglopmeht.

;£

Managerial Savings: To prodite x alone requires a:
I'e

set of managers at each stage oflthe process. 'But this .

does not mean that they are £ully utzlxsed. Their full

use is- obtained only when they expend all energies.to

exploit everg profitable opportunity. The same can be

gaid of workers savings..

A «

3
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Plant Savirgs: As far as plant savings are

concernedz/it is agsumed here that the Lblant possesses .
latent excess capacity both in the embodied and
disembodied form., - It is embodi?d if the plant itself
must undergo only mitor changes to produce another good.
1t is disembodied if b} a different form of organisation,
management or a reorganisation in general -- the firm is
faced with 'the possibiiiéy of producing more than one
Qood vhen the market opportunity “arises. Opportuniiies
provided both by the‘, physical  (technological)
characteristics oé the plant and by the reorginisatipn
éasgibiligies means “that a £irm could produce different
products at little extra cost and do so in a“short space

of time.

Sugh possibilities “no doubt are made easy by the

existence of research facilities vhich serve to point out

~ those profitable areas lurking vithin existing plants.

These, then, are some of the sources of scope economies
that will induce a firm to become a2 multiprodﬁct outfit.
Latent excess capacity thus does two things - it

facilitates the emergence of scope economies and so

" induces mul;iproauctioq and in addition it providés the

.needed mechanism for a contegtabie\ market.. In the

presence ‘of such a phenomenon it is now possible for a

multiproduct firm to reqp-all its available opportunities

L d
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as well as act as a forceful and credible disciplinarian

on other firms.

It is, as was rpreviously pointed out, the latent
excess capa?ity that enables a series of products to cost
less - vhen\ produced together than when produced

. | .
separately. This same latent excess capacity can now be

.used as a threat to entry. Xt any’ one timé there is a

vector of products x, y, and z which are produced usiﬁg
the profitable part of such éapacity. When the price of
q rises, it now becomes feasible to utilise the
unprofitable latent excess capdcigy,and to engage .in its
productiori, 4
Likewise it is\,hlsa‘ possib#e 'ﬁhat firm ﬂ -which

produces p, g.and r coulﬁ, if the price of x rises, use

.its previously unprotitablé capicity and 'invade A's

"mariet. Such bossession ‘of thisjproperiy by many‘fiims

will act as'a forceful incentive to éompetitive behaviour

gnd lead to efficiency in resource use.

One could also link the unsustainability of a

natﬂlhl monopoly to the existence of séope economies and

indivisibilities in production. - ”Posseésing' sunk -

‘chfliﬁiés implies— substantial excess éapacity creating

'the'possibility ‘0f producing more than one good. . But

-
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3

these economies of joint production do not necessarily
' : N )

mean that the monopolist possesses an absolute advantage

in each of x, y and z. It is possible that an entrant

»

will steal 'any one of those goods if there are

[y

product-specific economies of scale.
< , S T

»

’The forces of téchnology, industrial concentration
and indivisibilities f;cilitaté a viable multiproduct.
concern. But it could lose a subst ptiil:mafket to an
entrant precisely because of a subsequent change in
technology which will gallow for product specific
economies of scale. The possession of scope economies
vith its sources —-- the latent excess capaﬁity’r--'in an
environment of evolution, adaptation and change is thﬁs'
no guarantee of freedom from entry. Thus the natural

monopoly not only can be un;ustainabie in the short

- period (as_ shown by Panzir & Willig) but &ver the long

period'as‘w 11,

\ 7

5.3.3 The multiproduct firfm in the absence of scope
So far we . have ‘implicitly assumed that the firm-

produces a vector of outpdtsfcdue to complementarities of -

one form or ariother. We must now consider the firm
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prodqciﬁg a set of completely unrelatgd pr;ducts. ‘One
has in mind a firm producing mkchin;ry, industrial
chémicals;_ textiles and food produéts. This is the
megacorporation that finds itself integrated into a wide

array of activities. ‘

.Oné, aséumption here is that the production of

machinery 'does not provide a mechanism that easily

‘facilitates the production of .industrial chemicals..

These various branches of activities are so separate that

the unit uﬁder'consideration'may be seen as comprising a

series of single product firms under one umbrella. IThis

view would be mistaken for even vhere the products are

-~

completely unrelated as far as production 1is concerned,
they may not be unrelated when“other considerations are
taken into-account. Here one can identify the advantages

of  inventory, transport, marketing, distribution, and

" overall coordination.

Though there is a different plant to Aﬁrodﬁce

,chémiqais from animal feed there would exist a huge sales

staff that would \Be commonly available to all products.
In addition, the R&D facilities; storage space, and
trangport facilities, planning, personnel and risk

reduction are all shared by the . various products.

Calculating the abérqge cost of each good. is impossible

’,
). !
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but since so many goods share common facjfities, a
competitor planning ¥ to produce only one product in the
absence of strong produet specific economies of scale may
not be able to compete, The multiproduct firm,
therefore, achieves T"economies of utilisation of
overheads". These utilisation gconomies cannot be reaped
by producing only a simgle product, for any larger
increases in output may so depress price that ové;all
prodyction becomes unremunerative, Had single output
production been feaSible the firm would have remained
with it, avoiding the additional work of overseeing many
products. It muét be remeéiered that the firm is a
multiproduct firm because it is in its best interest to
be s0. On the one hand, this decision maximises profits,

but it also satisfies the desire of managers for power.

In a corporate economy where ownership is  divorced from
Y

management the production of many goods conforms to the ‘

discretionary nature of'ménagers. Now managers can be

separated’ whenever the corporate bureaucracy is

threatened with uprisfngs, .mutiny and ~upheavals and

"

conflicts. N

By splitting managers into many divisions with many

products it hay thus be possible to retain the aggressive .

character so typical of true entiepreneurial behaviour.

‘Having more ladders to climb, the corporate managers who

*

W
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would 1languish in a huge megacorporation would vhen
divided possess a greater incentive to at least become
manager of his division.. The multiproduct firm not only
reduces internal conflict "~ but promotes agéressive

behaviour needed to survive. .

Another iiilportant reason for the emergence of_ these
firms is the risk factor. In bad years a firm can
maintain itself if someé of its products yield profits
while others are a drain on revenues, By producing a set -.:
of products that may be unrelated a corporation Hy
spreading risk 1is much more secure than its single"”
product counterpart. Such an advantage will place it in
a better position to secure finahcing for expa;nsion and
for long term growth. While this advantage cannot .be
subsumed under the term scope economies, it nonetheless

provides a rationale for the multiproduct firm that may

be quite important in an economy faced with uncertainty.

Of course, there exists too theﬁossibilitf _that
even if there are no visible complementarities in
production, a firm ;vill oproduce more than one good)if
there exists a market for this product and if no other
firm seems willing, able or aware of ﬁhe pos'si‘bilities.
This advantage in a capitalist economy will ostensii:ly be -

capitalised quickly b‘y a firm that- does possess cost

AR
7
¢
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complementaritieé or which can produce this“ godd at a
lower cost tl_xaﬂ the incumbent.

We there.fore see that even in the" case gf. completely
unrelated goods with no economies of scope the firm
producing more than one product will- £ind itself in an
advantageous position. Whether it can alwvays maintain

this advantage is as we have seen dependent on numerous

factors, :

!
- -

5.4 ' Internal Industry Structure

t

- - B s
~—

An important claim of the theory of contestability
is its provision of an explanation of industry structure.

This is really the wupheaval in industr}a‘l organisation

and the scenario 1s as follows,

J

v

One first assumes‘ the -existence of pcteritial’
competition wvhere the threat of entry is sufficient to
guarantee -outcomes hithiito associated with only a
competitive market. It is this environment of potential
competit;on that ' ultimately leads to the fnost efficient
structure. A part_i'cular ijndhstry' at - the beginning is

. populated by many firms each supplying a portion of the

. y

/ .
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market. Technology, hovever, ensures not only that large
scales of operation occur but also that large scope
economies are reaped. It is postulated that both these
economies facilitate the emergence of multiproduqt firms
serving large segments of the market. Such firms arise
only because of tée efficiency of the competitive process
.Esbether with the d;turb. of their technologies (as

rs

observed from the cost function). .

A multiproduct firm in a contestable market -reaping,
all economies of joint production, scope, scale, cost
complementarities (and perhaps even pecuniary economies)
is able to achieve results in input use superiora éo
single product firms. Given ,an exogenous demand curve
(curves),; potential competition will ensure that only the
most efficient configuration arises. At a demand of
100x, 150y, 150z -- where the minimum poin; on a U shaped
average cost surve is achieved at 10x, 15y, 15z (assuming
same plaht and technology, aﬁie;; to inputs, quality oé
manpower, and same R&D . pdtential) then the entire
.industry‘demand will be determined by 10 firms each with
identical sized plants., Structure is then seén to be
détermined endogenously.

-

While one will again attack the assumptions which

are excessively strong, it is useful to note that the

>
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| apprcpch may sometimes approximate reality. By the

T nature of “technologies and scope of operations ogly four
. firms may effigiently serv; market demand for
automobiles, aircraft or other large items. However, if
one—accepts the argumené of Galbraith?? where these large

corporations Ray significantly influence consumer demand,

\‘5_\\“‘[i:;>mechanical determination of industry structure will
| ¢dvariably alter. S .

b )

r

The .thesis!2? .that it is technology that shapes

3

consumer demand is well taken but to assume demand as
entirely exogenous is n;t. While the former hxpothesi;
may be more applicable in the long run, consumer demand
may fluctuate considerably in the short run. Thus
consumer demands are shaped by recessions, inflation,
changing tastes, size and compdsition of the labour force
;nd ;any other factors beside price. A change in
", consumer demand from 100x, 150y, 150z to 200x, 300y, 300z
may cause only bfour or five firms to femain in the
industry or may even a}low for single prﬁduct firms, if
product specific economies of scale outweiéh the benefits
of multi-output production. One must then question: the
causality of the process. Does the exogenous ¢hange in
demand caus; the alteration of strﬁcture, or is such an
alteration primarily ‘due to pthe technology best suited

e

for this nev demand. To say that structure in a

-
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contestable market is entirely internally determined
vhile a reasonable hyéothegi;‘ is clearly not an

unequivocal fact.

——,

Leaving'as;de this éroubling integration of éemqﬁd,
ve come Eo the so-called 'existence problem', Consumer
demand at the ontestable price may be, say, 600 units
per vweek at price p*x, The point of minimum average cosﬁ
(Least Ray Average Cost in Multiproduct Case) is ilo
units per uefgfgo that demand is satisfied by 600/110 .
i.e. 5.6 firms so that there clearly. cannot be an
equilibrium here, Either five or six firms must serve
the market. If demand remains at 600 ﬁnits per week:then
'either some firms will be forced to produce on the‘tising
portion of their average cost curves xinvitidg‘entry in a -~
contestpbqumarket) or some consumers will-go withoug the .
good in question. The notion of a flaé%A:Lttom average
cgét vhere marginal cost reaches a minimum but remains
constant over a specified region has.been proposed as one
sélution, and the erection of barriers to eﬁtrf' to
prevent wa;teful entry is seen as another. \

This paper has .argued that where "latent excess
capacity" exists in egtablished firms, such capacity c;n '
be used in 'a contestable market to broduce any residual

demand not serviced by the current producers. Thus weré
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five fjfms to produce 550x, then another estpblished firm

engaged - in producing y need only utilise its excess

capacity and . produce another fifty units of x since a
profitable opportunfty existst This s, of course,
accgﬁting that the 'new entrant' already has Eapital in
place and that “if he decides on an.exit his ﬁctual loss
will\be negligible havin§ invested no -product specific

‘ SUnk)costs for that purpose.

" . However this simple explanatién of structure being.
internally aetermined.(via technology) abstracts from the
ptqblemé of conduct: which chafacterised eatliertwritings.
There is 'ng need for games or responsive action
. (potential competition and éoﬁtestability take éafe of
that), ﬁrice‘is: detgrmined at the point’ of least ray

R avefage édst' and d;mand is - satisfied (barring the
~ /  existence problem). The main catch, hoieve;, is that the
:'fiﬁmé in gaéh industry‘ produce homogeneous goods *....
'goods that are indistingulshabig from each other, ﬁhi%é
this ﬁ;y ‘bé the. case of telecommunications, transﬁort;

¥

electricity, and . other . servi industries  --
~  ‘Manufacturing business | in‘ tpe anced economy. is
characterised by product differentia ion, rendering the
assumption that demand is a function of\price alone, nu%l
and”void. Conduct in a multiproduct, multifirm market is’

fhgg not as simpie as one would predict from the theory



t e

ol ey o PR %t
.

" 128

of contestability.

LS

" This is - not 'éo' assert. that the ‘ihternal

| determination of _structure ‘has no ﬁlace in * the

" literature. On the contrary, this writer believes that

such a theory is crucial to understanding the dynamics of |
the indus;rial economy’. Hogfver, whii;\ contestability
and endogenous structure pertain to a longer time’
horizon, the literature of the older school deals with S
shyrter period. 'Cdntestabilit? provideé the ;lue 8
industrial cdncentration over fime -~ via technology,"
reaping of economies- of large scalﬁ .and in shaping

consumer demand.

\
o v

Oligopoly‘ theory with itq"series of games and
strategic interactions, on the other hand, is'a short
term'phenémenon.-' We can infer then, that contestability
‘tells us what® vill.happen‘in the long period once there
is free and unfettered competition in the short period --
the latter being chafactefised by a disequilibrium
process. They are not mutually exclusive and from a
gloBal perspective oﬁe can see that contestability is
just an eitentiop of a seéies of short period models..

The one fits neatly into the other.-

In ‘"addition to the existence problem of a
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sustainable industry structure there also exists a

dilemma on the intertemporal allocation of resources.

... Here vhat one basically has in mind is a firm operating
at time ¢t but with an expectation of demapd growth to‘

" t+20 years for instance. A rational entrepreneur will

construct a plant with the capacity to s@rvice demand for
tﬁe next twenty years.prOQiding of  course that the
present costs of the plant ("nov is less than the
‘discounged profits to be earned b eiﬁg in a position to
gserve any increase in demand. Of necessity theh and.to
facilitqte ﬁlanning a certain amount of fixed iﬁvestmént
is ‘required and the correspgnding excess capac}ty
cateriné to demand grovfh entails an outlay which makes
the average cost of producing at t+l...19, greater than
if an entrant can come in every year w}th a plant size
sufficient to service: prevailing de&and andithen exit
with 8‘ self-depreciating plant or resell such plant on

the secondary market.

r

This problem occupies chapter thirtgeh of the new

| book Contestable Markets and the Theory of Industry

"Structure but one must quastion'the logic of the arguﬁent

more.so since we are dealing with a contestable market.

[}
5

g )
An incumbent firm will be foolish to establish\\é

plant with a long life span if it knows that there is the

A
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possibility of entrants in t+l...tl9 producing the same
product but not burdened by carrying excess capacity.
(Note this fs real excess capacity ag\Lfgposed to latent
exceasbcapacity.)j If an entrant can come in every year

and reap a profit then the implication for consumer

. - behaviour is such that demﬁnd is only a function of price’

-= not continuity of service, étability of output supply,

. consistent performance, etc. In a contestable market

vhere such informaéion ié known and where consumers are
not concerned with non-price attributes} ohr incumbent
§111~ do well to satisfy cbnsume; demand in just the
manner that consumers wish. Indeed, 1if he estaﬁlishes a
plant with'a 1life of twenty years, he will in effect be

producing a’'product that no one desires. This' is an.

-allocative inefficieﬁcy.ﬂere consumers are not .interested

in continuity of service, they ;ie ohl& interested in a
léweg price Yhich the entrant provides.

On the other hand, in:a perfectly contestable ﬂyrket
whérerconsuQer behaviour is again included, one cpﬁld see
that the inter-temporal misallocation. of rasources
becomes a ‘non issue. Here the entrepren€iz Xmows his
customers and their preferences. Utilising such
information he can nqw'buila his durable plant to take
advantage. of scale economies in construction as well as

fulfill demand in the .fhture. Consumers concerned about
: P .
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stability and continuity of service will not patronisela

" fly-by-qighi entrant who offers a lower price for a short "

time period; the latter in effect provides an inferior

.. good to his potential customers. Thus the optimal

' allocation of resouirces will prevail and even if the

incumbent is willing to price at an excess profit level,

he is constrained from doing A

80 by entrants already
establlshed and reputed for their own performance in

their own separate sphere of operations. The unlikely.
result of the in¥ertempora1 failure of the invisible hand
must now be closely examinéd. “The analysis employs only
tvo assuﬁptions - first; that there are decreasing unit
costs in the construction of durable sunk capacity and
sqgoné, that in a market in which the demand curve is
shifting outward with the passage of time (i.e. demand:is
groving), while it pays to build exceés capacity’ in

anticipation of larger future sales, it pays to do so for

"only some limited period ahead...."?? ‘ : \\

Thus one obServes that a plant establ:shed in t
prodhcing y can produce in t+l the same volume of output
operating at efficient capacity. But in t+l demand grows
by AY so that total demand is now
Y + by int+1 7
This causes the unsustainfbility of tﬁe incumbent ai t+l.

Why? The reason is providedxjﬁ the first assumption., We

f
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know t@ut the per unit cost of building the excess
'caiaacitf AY at t+l is greater than if one builds a
g?parate plant to produce not only & Y but ¥ as.wai.i;e.ﬁ
[AY. + Y] Because of economies of séale ;in construction

-one finds

K(b¥) > ng' + AT
AY y +AY

At t+l there thus existg an ihcumbeht“who has a plaﬁt

producing y in both perio&g pricing.at P, and P, in t and

. t+l. Demand increases to Yl + bAY, in t+l and by

assumption the cost of producing yL'with the 'old plant
and bY, with the nev plant-is higher than if &yl +bY,)

argup&oduged toge;her.i As such, an entrant éan produce -
at t+lz theienfité'market: demand charéing a2 lower price

esince he experiences scale economies 'in the léqger plant.

But vhy does the ?ncgmbeni anticipating a rise in

. demand not build a larger plant from the beginning. The

angver lies in the second assumption for it is assumed

©, that the costodf excess capacity is great; since while

.the factory is not’produéibg, the eptrepreneu: will bear
maintenance cost, interest,payments and other burdens of
carrying unused capacity. The conclusion thus is that
the firm cannot quote a price at t which will enable it

to be sustainable over time. As such it will possess no

. incentives to undertake long-lived investments eventhough

]

e e
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at fime t such investments appear to be.in society's

interest. -

The'question to be "addressed nov is whether thié.
phenomenon represents a failure of the invisible hand. ..
To ansver this one must search for the cause of this

1

disturbing anomaly.

_ The incumbent knows that if he has spare capacity at
t to produce y, + AY, at t+l‘he¢will spsf&in losses due
to carrying dosts.l He, thetéfore,. invests in plant size
y to.avoid losses of excess capacity. '

1f an entrant appears at t+l with a plant ¥ + AY]and
exberi§nce§ a lower averége cést, 80 ‘dfiving out 'the
established firm, one can conclude that the incumbent has

made & mistake, he should &t t have invested in the

'higger plant. Had he done so then entry would have been

prevented and though“ﬁe 'payé the carrying cost of
capacity he saves himselé from “extinction. For when the
entrant produces Y + B9 at a lower average cost, the
incumbent is eliminated. That the latter did not behave

in this manner .would suggest that he did not foresee

B events clearly and. in§egting ~in plaﬂt of capacity Y

withguf cbnsidé{ing.any~tuﬁure‘increase‘in demand results
from~ a lack of foresight and, more importantly, from

*

3
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" disappointed expectations.

)

The'secona reason for the result lies in the fact
that éhe - incumbent's plant 1s technxcally speaking
obsolete. It becomes obsolete because developments in
@emand indicate that a larger Qlant size ig_ requred.
This result is’ ineviﬁeble, for over time although
machinery is intact, it 'is not as productive as newer -
vintageq. Older models, although they still p;qduce, may

have to be scrapped.. If one allows the incumbent to

_ operate with his old plant, then the economy is denied

that right to utilise 'the best equipment available at
lower per unit ’gost. In aj free market; individual
entrepreneurs will be forced out and newer ones Wwill
emerée. It .is certain that p;ivate costs are involved
but gpcial cost will be minimised only if the merket‘is
alloved to dictate events.,-Fer'from‘being a failure of
the 1nvis1b1e hand, then, the intertemporal allocation of

resources 1n a contestable market is one perfectly

AR}

'consistent with effxciency in resource use,

e

We focus now on situations where a market may appear

.to be contestable but due to certain conditions will not

'realise the expected results.

-
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5.5 Consumer behaviour in a contestable market

v

One of the weaker aspects of t@g theory of contestability
is its treatment of demaqé;‘ \There existg no formal
integration of the rﬁéﬁf?‘bé cﬁngumerlbehaviour and the
theory of the £irm. Prices are taken as given,
exogenously détggmined but at the same time closely tied
to the 1long run boint of minimum average cost. There
exists no mechanism in the contestable framework to
ensure that price is identical to the point of minimum
average cost except if one implicitly assumes that the
sole determinant of demand is pricé{ Only in this

environment will the demand functipn be

D = F(P) !

.'and .as we have shown, although the downward . sloping

.demand curve persists, fhe fact that price is the only
argument in the demand function ensures that a
sustainable vector in a multi-output, multifirm
configuration must price at marginal cost. There exists
as a result an infinitely elastic demand curve facing
each firm. Any upward de%iation from average . and
“marginal cost pricing .will causé demand to. fall entirely
to the lower priced entrant dp to thelfegion \of market

saturation at price equals marginal cost equals minimum

pbint of average cost or ray average cost.
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In this section we explore consumer demand in a

'plausible real world setting with a view to subjecting

the theory to this very crucial'aspect of reality. Goods
produced in a sustainable cqnfigﬁration must be sold and
the amount of géods produced in the entire economy must
be just that amount that consumers 'wish to buy.
Consumers must also possess income with which to buy

thesge goods. Any recession or slackening of demand means

J that, although firms are producing efficiently and

pri¢ing at least cost reaping all scope economies of
joint production, if produceré cannot sell their output,
some factors of production will be released, labour will
become abyndant and firms may become non-feasible.

Whereas at a demand 1level of 100x the sustainable

~configuration existed, a fall in demand to 40x may be °

enough to ensure that perhaps .thevmérket is large enough
to support at most one single firm. Industry structure
as suéh is not entirely internall} determined and
éxcgenous changes'in demandqcéuld either make a natut;l

monopoly or render the market competitive.

&

It is not the objective here to investigate the,
general equilibrium natgre of a contestable market, but
rather to integrate consumer demand to see if it affects

in any way the robustness of .the theory. L

e »
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Consumers are assumed to be expendifure1minjmisers
and ﬁtility maximisers. They further demand not goods
but the characteristicsi¢ of géods which is uéed ;s an
input into  their utility functions | which prod&ées

satisfaction. Two goods may appgér to be identical but

they will possess different characteristics. Such

characteristics we shall see, play an important role in

the analysis.

An established incuméent will already have captured
a large segment, of his customers bi‘ differentiating the
6haracter§stics of the goods he sells. An automobile
producer will provide repair service, continuity,
reliability, securi&y and vwill sell to cpstomeré not oqu
a car, but all the ancillary oservices that go with it.
In order to do so, however, a large amount of funds are

réquirgd to ‘'establish  these very important

differentiations. These are .the sunk costs that an

entrant with éimilar' plant will have to face. And
because they are borne Dby the entrant -but not
gimultaneously by the iﬁcuﬁﬁent, effectively increasing
the avergée cost of the former, they constitute real
barriers to entry. . ) o
The incumble(s) will "collect rent, due to their

privileged position, until the entrant can ‘either sink

\
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just as much capital into developing his characteristics
or in'vest heavily in plant}, in effect burning his bridges
so signalling to incumbents that he \inpends to stay; even
though short period price is less than his average cost.
If, howeve:", consﬁi’ners are motivated only by price
and a large fringe consumer group exists, th;e entrant may
face no such disadvantage. Where, on the other hand,
service, quality_, gonsistincy and the myriad non price
factors play a role in shaping consumers'’ dexﬂand, one can
infer that there is no mechanism by which the sustainable
configuration suggested by contestability will emerge.
It may be least costly to use three firms to supply
entire demand, but becayse congumers are conditicned by
non price considerationg -- an incumbent pricing at a
much higixer level - than pot'entil.al competitors is still

“-able to deter entry even if he is not technologically

efficient.

X 4

One could conceivably argue on the other hand that a
more efficient entrant could cont"act vith customers
before entry. But "the problem here is that the cost of
contracting with ,eac.h ‘potgntial‘customer may exceed the
cost of entryror of estgblishing sunk cost in reputation.
In addition, cust-omers: if they are rational, will be

hesitant to contract vith an entrant, especially if they

E
T - 4
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anticipate price warfare as a result Of entry or if the
industry is changing rapidly.

3

Only if an entrant vere to emerge with a teéhnology
that is everywvhere superior tgfthe established firms'
(vhose plant is now cbsolete bu:. not depreciated) couid
the brice reduction oveircime the characteristic effects.
Even here, however, consumers must be sure of the

credibility and continuity of the entrant. No entrant

can expect to  sell electricity at a fraction of
y

incumbents' current price if consumers are not sure that

he will continue providing this service on a 1long term
b}:sis. Such continuity of service is but one argument in
the demand function, it.is a »chai:actetis,ti’c req{n‘.red for
the pprchase of durable goods using as an input thg
product in quest,ion.\r Contestability theory does not
provide any answers to structure determination in the

presence of n$h-price determinants of d’eyrﬁl.

. At.this point, it is-Useful to retrace our steps to
o . : R

L]

place demand in its prop&r\‘setting. Markets are

perfectly contestable, chara;:terized by free entry ang .

costless exit, with the salvage value of invested capital

close to its initial burchase price. A»C.utrent industry

structure is inefficient and entrants can thus enter with

little or no disadvantages. There even exists an equally

4 wor R . -
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skilled pool of labour for wuse (_réserve, army of
unemployed) willing to work at a competitive wage, i.e.
vages equal n'\argiunal productivity in th\is completely
frictionless worlod. Likewise tl:e revards to other

factors are equalised in this world of perf.éct

information, Time adjustments are negligible and .

equilibrium (the state of rest) is not a transient
phenomenon but rather the norm. In this world production
is efficient and only efficient firme emerge, We now

introduce congumers into the picture. They are consumers

"per se and although they be producers in other

sectors, in one market they are cepsidered as consumers.

‘Since. information is free and costless, these consumers
are. awafe that the incumbent is i efficient and that

entry will lower p:ié;.:és.

However, they do not ‘know/how credible the entrant

will be. The incumbent may be unvieldy and expensive but

unless i:ize entrant is known and established in another
1‘ine‘ of business,- h? may: be unable to. woo the bustoﬁer's
of the incﬁmbent with his lover price. Consumers pay the
higher price not because of any raffinity for the

incumbent but because they are familiar with his history

and with the gquality. Even wi%_h ‘basically‘

undifferentiated products, e.g. telecommunications

services, an incumbent will’ have an advantage over the

-

s
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. entrant by his service and reliability. _c'ustomers' plan

expenditure in the belief that certain inputs will be
readily available (the purchase of TV sets expecting a
steady suppJ:‘y of electricity;-). If they believe that
their long term interests are best served by the more
expensive incumbent, even a contestable market with no
sunk cost "will gerferate an alternative structure --
unless en'trants themselves ‘are willing to undertake such
programs. .

1

Cautious consumers will eneble the incumbent to earn
. ,

'profits greater than zero (v>0) and yet survive, while

‘.fly by night operators whose entry is imminent _ may "do

little harm to the incumbent. A credible entrant, -
however, already established and firmly reputed in
another industry will definitely impose a real threat to

the incumbent Why? Simply¢ beceuse this nev entrant’

"

brings with him all his accumulated expenditures on '

e

reputation to bear on _the incumbent's market.  There

. exists now efficient use . of sunk investments (investment

in shaping characteristics) and established entrente face

no barriers to entry. Here a coup by one's peers is more

dangerous than spontaneous guerilla warfare and is enqugh

to motivate efficient pe'rfprmance. ~ How many companies

neglect the activities of {minute firms and yet beconie

very worried at any éignfof a corporate takeover or a

4 ' w
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fellow cprpora&ion aggressively marketing one of stheir

"products. The fear 1is further - compounded -wheﬁ the

" entrant can produce with a  superior plant or via

technical change utilise its own plant to produce the
incumbent's line. Hefq the altered theory (i.e. latent
excess’ capacity) can be quite useful in explaining

efficient behaviour. .

\/

Nevertheless when subjected to the test of demand,
one observes that factors other than price are of crucial

importance and it is preéisely because of the existence

. of these rigidities that cannot be assumed away, that a

market can be perfectly contestable and yet not be

consistent&with overall efficiency.

5.6 Potential competition and_incumbent power?®

N
"+ One of the primary assumptions in the analysis is

tﬁat of an unresponsive incumbent and ,an. aggressive
ent;ant{ This assumption can be easily attacked and is
very 'vvlheraﬁie' espécia;ly vhere the world of reality"
is the world of corporations not on the wings, but
existing as separate entities with their own long term

plans,
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Nevertheless it is assumed = that incumbents do not

' react by altc;ing prices upon entry. A time period must

elapse for the entrant to produce output, sell at a

profit\'&nd costlessly exit. This is a’ very qtrong'

assumption but it is argueé here that even if incumbents

'tail to respond, by their ver& incumbent status, they can -

Buccessfully deter entry. This is the advantage of being
the established f}:m vith a favourable reputaiion._ In
addition, the estqblished firm can deter en@ry in a

contestable market even by pnfcing at monopoiy levels and

undertaking . no visible eniry deterring policies.

Let us postulate that the incumbent firm produces
1600 units per veek and earns profits on this output. (¥I
= output of the incumbent.). C -

i.es PIYI > CIYI

Pr¥p- CrY =Wy | : )

#

P>MC .
The market . is perfectly contestable, i.e., entrants can
enter vith little fear of retaliatory price cuts and no

loss in sunk investment. They enter with a plant cize of

minimum efficient scale capable of producing 1000 units '
\ ' per week, But now the entrant begins productzon of his

1000 units at the baginning'of veek 1. This is to be sold..

5 B
4

i. e. !I = 1000 units
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. 'Ye = 1000 ﬁnit;s; Ye = out@t‘ of entrant ‘
The entrant as ~ we have seen cannot respond. -
insiantaneously but must produce o;rer the course of this ‘

week his 1000 units. .The argument- here is that if the

‘incumbent keeps his quantity fixed there are nov  two

thousand units of output at the end of that week and

price must fall. Dape'hding on the elasticity of demand,

"the entrant sta'n'ds to lose if the incumbent behaves in

.this. way. The latter then even 1if he oOperates in' a

perfectly contestable market, by threatening to keep his
output level fixed (no price - retaliation) is enough to
deter any entrant from what' might be considered suicidal

enti’y .

It éemand is perfectly inelagt_ic they both lose i.e,
they .cannot ‘covef\ average co‘sj:. Bven-in a ;:uel of mildly
inelastic demand, total revanues'generated by a \f.ail in
price will be insufficient to support both firms. A
market ‘may be price sustainablel but quantitx rigidity an§
the nature of the demand curve will 'render a previously
contestable market non operational, B

It can also be pointed out that the partﬂial
equilibrium approach renders the theory null- in gome

cases. Incumbents already are equipped with plant and

personpel, However, in a perfectly contestable market

R
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with a multitude of entrants in the wings, the assumption

is that they are able to rent capital éheaply and quickly

. as well as dip into the reserve army of unemployedA for

their complement of skilled workers. The model thus is
not a full employment one and the existence of available

factors and uneufplcyed resources means that natioqal

. income 1is not as large as it could be. As such the
una;llployed vorkers (also on call with the " entrant) may

.
" not, ?ossess income to demand the goods produced by a an

entrant, and while firms may produce on their least point

of Ray Average Cost, the output they produce may not be

sold. The point here is that it is inconsi.stent. to

postulate instant pu’fchasesa in an economy with

unemployment’, For the theory implicitly assumes

-

unemployment since /such' unemployment is necessary for

. entry (as a complement to ‘capital hovever defined).

Of course if one were to alter .the assumi;tion
slightly and introduce competition among the few then the
reserve army will disappear altogether, These fiqms\
already. in oﬁeratidn need only re-allocate s;pe of their

own factors and there is no need for unemployment in the

- ent;ire" economy, or numerous entrants waiting on the vings -

with. unémployed manpover most of the time,
' hY
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5.7 Time and contestability -~ . oo .

N

g

As the reader will recognise the _theory is
essentially mechanical. It completely neglects changes
through time. The main tool of analysis i.e. the aver;ge
cost or ray aQerage éost is ambiguous. 1s one dealing in

the short period when capacity is fixed and sunk:or the

In working through the 'book (contestable markets),/ one
thus does not know if it is short period aversge cost
vhich must be covered and vhichﬁ determi industry
structure or if it Zis an *;verage cost consistent with

changes in technology.

We have also observed that there is the unreasonable’

' 1rebtrictipnhth$t incumbents must hold their prices fixed

at pre-entry levels: vhile entrants can invade a market,

instantaneously produce, and market a product, hastily

-ciitiné' before the incumbent has any time to react.
" There clearly exists then the highly irregular idea that

-one gcan use. such instantanecus time horizons to

understand the determination of industry structure. Sunk

:costb, vere seen as the only deterring factor to

efficiency in production, pricing and entry deterrence.

” Itswill be argued here that a market could be devoid of

.\*;‘




A T v |

Pl
n nneTe Sawmgeetell s . g, <

147

sunk costs and yet because of the time element possess

within it massive barriers to entry, 6

. -The key to' understanding the role of time is to

acceﬁt that production’ itself‘ consumes . time -- in’
gathering inputs, transport, organisation, actual

. prodﬁctibﬁ, 'distributioh,'etc. Only in cases such as

electricity and telecommunications may one ‘encounter

instant production and instant consumptiern.

In many other industries, however, production' is

time consuming. It is not enough to say that the point

of least ray average  cost is 5x, 4y and 3z without
specifyiﬁg,the time frame iﬁ which we work -- a day, a
week, a month? Suppose by operating a plant efficiently

all cost savings are reaped (with no x 1ne£f&cienc§,

slack, etc). Thg rate of production ié 5000x, ‘4000y,

3000z éér month and this ouiput is produced not in any

fixed day but is a flow produced in varying quantities

over time, with demand itself fluciuating'over the period

of the month. »

But the incumbent firm prices where P>MC'and at this

price even with entry barriers an entrant can make a

profit and exit as quickly as he entered with little loss

of initial investment. But because he cannot produce

’

-
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(;,};z) instantly and becaﬁse he must take time té
organisé;hiq‘ inputs and process his intermediate stages
and because the point of minimum aVeragé cost is (5000x,
4000y,13000zl per ~month our entrant must weigh the cost
of operating forian entire month in order té reape the

cost complementarities. He cannot operate for a day, a

veek or three weeks since the theory assumes that both

- incumbent and entrants alike possess the same technology.

It,.is thus argued that even -tggugh the market . is
perfectly contestable i.e. an entrant can enter and exit

at the minimum loss before the incumbent can react -- the

‘élement of time in production which will constrain any

entrant, is enough to act as a powerful and important

" barrier to entry. . Even though sunk costs can be

" eliminated, real production time cannot, and a market can

appear to be perfectly'. contestable with costless and
reversable entry and yet vwith the inclusion of time the

market possesses invisible and ' important barriers to

_engfy, just as important as the presence of sunk costs.
The period of one month is more than enough for an’
:incﬁmbent-to rei;ise that he can react if entry occurs
'ahd because an entrant is aware of this, the incumbent
" can’ continue to produce and price inefficiently even

- where the market is‘éontestable and sunk costs are

absent. . - ‘ Y

¥
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The reader vill recognize that this attack arises
prima'r:i‘ly becausé the theory consists of the mecha;wical
extensio; through time of a set of pre-arranged options.
This implies the use of the methodology of mechanical
time - sequentiality. Following this, any deviation in
price will invite entry ensuring that the mechanism of

the process dicates realized events,!¢

Such behaviour = programmed by the mechanical
extensions of industrial behaviour indicates that there

exist no fears, uncertainty about the future, animal

"spirits, waves of spontaneous optimism and pessimism and

no éntrepreneuria'l temoorising. The only argument in the

inoestment function is current protitaﬁlity. _ There
exist no instance where the past, present and future are
qualitatively differeot,_ where entrepreneurs learn from
the cun;ulative episodes of their experiences, and vhere
potent1a1 investors are able to weigh past knowledge and
utilise this cumulative information to project into the

futore .

In short, thero,is no use of hisfori:cal time
seciuontial{ty which implicitly incorporates 'behavior‘
omidot an atmoophere of uncertainty. It is potential’
compet:txon vhich moves' a configuration from ‘one

sustamable equilxbrxum to another and thus teprese}!ts
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the force moving the process -along the path.\ It implies
a’ logical extension')of sustoainable equilibria via the
forces of potential competition. This is logical tjime
sequentialiéy vhere the forces moving a system from one
equilibrium t6 another are stressed. The movement

betveen these two equilibrium points characterised by a

mechanical process implies mechanical time analysis.
+

i)
E

The endogenous explanation of industry structure
utilises these two processes. On the one hand ::here
exist the forces of potential competition which ensure
the emergence of efficent\ monopolies, duo-polies,
oligopolies, etc.; and on the other there arises a
mechanical relationship betveen technolegy, the point of

minimum average cost and industry demand.

t

-

The former is characteristic of a logical process,
«the latter a mechanical sequence. But the neglect of the

real forces at work in calendar time in an actual

bﬁsihgss environment characterised by wvaves of optimism

and pessimism, has seriously undermined the logic of what
is clearly an elegant theory. '

That Jeach moment is different from the next and that
investmgnt decisions are so volatile and prone to panic

and uncertainty indicates that ariy theory of industrial

™
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organization must incorporate some historical explanation

. of behaviour. This
not machines that

events.

is only to ensure that it is beople

ultimately dictate the course of

]
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’ ' CHAPTER 6
6.1 Contestable Markets - The Link to Multiproduct Firms

and Policz imglications

o

The time ha§ now come to 1link the theory of the
multiproduct firm to the notion of contestability (as
pregznted by Baumol et al). Throughght this exercise
primarily two market structures have been emphasized,
oligopoly and natural monopoly. Little attention has
been paid to the multiproduct duopoly or the classical
competitive firm. The reason as we shall see Iis
depend?nt upon the fact that industrial strﬁctu;e depends
upon the cost functionland igﬁ}s this phenomenon which,
if uﬁed to explain one mar;;t structure, can be easily

extended to study the intermediate cases.

One thus obs[rves the folli:ving trend{ot thought.
In the sinqle péoduci case vity declining average costs
and economies gf scale a natural monopoly will emerge as
a result of the competitive process. This will be the
most efficient industry structure in terms of production,
and a single producer will minimise use of resources to
produce market demand. The constraint on behaviour here

again is the presence of potential competition. In the
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absené@ of sunk costs, this natural monoply will be

constrained to earn only normal profits if it hopes to

remain in business. Two part tariffs and non-linear
pricing - schedules are not enough;?>to maintain

sustainability.

In the multiproduct natural monopoly case the cost
function again is the determinant of structu?e. But _
complications arise iﬁ the présence 6£ scope, decreasing
average incremenéal cost, product speéific returns - to

scale and demand substitutes. A ‘sustainable natural

" monopolist is one who deters entry and yet is financially

feasible, The . weak invisible hand theorem implies that

under some constraints on ‘costs and demand this price
, \

vector will deter, entry) -

Where demand is such that one firm aiqne cannot
produce at minimum ray average cost, then a few firms hay
become the cost minimising configquration. Paced with
gimilar sized plants, with each producing at least ray
average cost, reapiﬁg‘ all multiproduct economies, the
nature of costs will again determine industry structure.
Here, however, one encéﬁnters the existence problem in
that the market may be such that no integral number of

firms each producing at minimum ray aberagg cost  will
i

satisfy demand. The concept of flat bottom average costs

~\:

N
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"have been suggested (a region of constant marginal cost)
by Baumol et al, vhile the erection of entry barriers to
solve this problem has been postulated by others.?

Not. withstanding this difficulty it has been
“pfoposed by the authors that a multiproduct firm in a
contestable ma t can only be sustainable if it produces
and prices.at level that minimise costs and offers no
incentive for %ntry. The structures just described arise
from tﬁe natﬁre of contestability. .

A monopolisg may pr;auce ;tticiently but is
constrained from pr{cingnat the monopoly ievel due'to the
exiséqnce of potential.entry. This threat may occur nét
only in one product line but in each and every product
that he produces.” If he raises the price_ of x, an
entrant will iﬁvade his market price at a lower level and

exit vhen the incumbent readjusts.

Similarly there is an absence of games and strategic
 behaviour in an oligopolistic environment.. Such

intéractionm is eliminated"once entrants can exit

costlessly. However, produqé differentiation, brand

loyalty, advertising, and other such characteristics so
. typical of oligopoly are assumed away. What the authors

have in nind one can imagine, are indugtries like

?

-
LR S
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telgcommunicaéions, transport, electricity and such

services which are basically undifferentiated.

The powers of the market mechanism with potential

~credible entry together with an elastic'demand curve

facing each seller are the invigible hand of the theory. .
Where the market is contestable, incumbents must produce
their vector of outputs at minimum &v;rage cost, leaving -
no profitable entry plan available. Pricing must also be k

at the level .of marginal cost. A P>MC invites entry by

an entrepreneur who can produce at least ray average cost

and charge a P*<P and due té the elasticity of demand -
earn a positive profit. A price lowe; than marginal cost
means that an entrant can restrict output.-to the point
wvhere his MC equals this lower price and " successfully
enter., Th; tﬁreat of entry is -enough to ensure pricing
at the optimal levels except in the case of natural

monoﬁoly vhere one is constrained by the elasticity of

.demand and by the need to break' even.

A market that is perfectly contestable will yield
results that are obtained in the perfectl;bcompetitive
case. But now there is no longer the need for large
numbers. of sellers to act as a pre-requisite to
efficiency. The ptesépcg of potential competition is

enough to guarantee efficient behaviour (analaéous to
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that in perfect competition) in natural monopolies, and
to reduce the strategic interactions so'ltypical of

oligopolistic models. One may mistake such a sweeping

.conclusion as a policy of laissez-iaire,,but“‘clgse

examination will reveal that it is pot, It will bé'#een
that in many instances even contestable markets fail to
provide a social optimum thus necessitating some form of

regdlation. . e

In the first case vwhere the cost function |is
subadditive but the industry structure is unsustainable
in that no'entry preventing price-output configuration

exists then there is the need for some protection from

the forces of the market.

,Again‘lcqncerning the existenée .problem with the
absence of flat bqttomed.averhge cost curves, no one
sustainable structure vill‘eﬁerge and this may require
some form of entry barriers to-prot;ct firms already in
the industry from wasteful entry. Aside from these
inherent difficulties the theory of public finance has'
outlined market failures which "though they are .important
are not explicitly considered by the theory and thus
provides no policy directive except that of government

intervention.
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These include externalities in consumption and

production where one party gaing or loses from the

e
activity of the other with no mechanism to enforce a

reduction of detrimental aétivities or an increase of

.desirable services, Such external behaviour will require -

. some form of outside interference in the absence of any

possibility of bargaining between actors and the affected
pafties.: Even if such bargaining were éossible, the
equity~consideraéion will be ;ioiated if atteéted édréies
do not gdin ;ny of the increase in 6utput that the-

delinquent,pctivity supplies.? e

In addition to -external effects the problem of
public goods with the impossibility of exclusion provide

yet another area of intervention. Where a public good is

costlessly available to one person once it has alreéady -

been supplied to another and where the fortunate
individual is under no compulsion _to pay‘ there emerges
the classié free rider problem.3 This is one problem with
vhich the theory cannot deal since no one will be willing
to pay for a good that they can freely obtain by

understating their preferences,

But perhaps most crucial of all is the inability to
deal with social goaié in consumption, i.e. those ideals

that for better or worse enter ihto the social velfare

+
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tunctiob‘ot any society. Such goals may be the provision
of universal telephone services o; the érovision of
posial gservices for the entif:Q%countty or electricity to

gach and every house from the remote settlements of the

o

-

-

Such undertakings entail a fair amount of loss as
the unremunqratiée services must be subsidised by those

more pfotitable or from Jgeneral tax revenues.

Contestable markets will allow production only on the

profitable routes. ©On these: routes there will' be

wfficiency in resource use and potential ientry will
A 4

enforce efficient 'behaviour. However, residents in -

remote communities will hav® to pay a price much higher - _

than- they may be able tc afford. The requirement of

contesﬁability’ whilst facilitating efficiency fails
totally in we}tare“considerétions or.sociii bolicy. For
example, the basic question of how to ensure universal
access vhilst gaining the -benefits of market competition
in telecommunications in a country like Canada cannot be

a

angwered,

NeQerthelgss Baumol et al have argued that the case
of natural monopolynas' a market failure can easily be

diécarded; with only an unsustainable natural monopoly

‘posing any problems. Recall -that such ungﬁstainability



[

S WM (% e ek

- 161
emerges prim&rily from satisfying total demand for allits
products in the presence of product specific economies of
scale. To overcome this problem the idea of imposing the
same m;rket supply teqhirements upon the entrants is seen
as a possible solution. "Furthermore to prévent monopoly
pricing under protection the concept of_ the quasi
permanence of price reduction is put for@ard" where
incumbents if they lower their price (to‘drive an entrant
avay) will be forced by statute ‘to keep it at this level

for an extended period. L | .

Some forms of market failure éach as jnefficfency in
fhevsupply ‘of products (producing vwithin the production
possibility frqntief) cross ,subsidiSQtion, monopoly
pric%ng and in§fficient structure are all discussed¢ -but
the badic probleﬁé of combining ’efficieqcy and eqd&ty or
dihtribut{ng the rewards of eftiéiency so'thap there'is
no\qegd for equity consideratioﬁs is omitted. 1 Such an
omihsion, it might be ogse;véd, must not he a discredit
to the work. These wider issues will always challenge the
minds of researchers. Howevér, even though the market

process can work to reduce waste in inputs and maximise‘
output, thé problems here discussed ‘mhst a;yays be
addresaed to determine the extent to ihich' the proposed

theory provides a basis for solving crucial and pressing

. problems.
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j ) ’ CONCLUSIONS
i

Most of thé‘ideee‘put forward by the neg§approach to’
iﬂdustrial'organisation have not yet been fuliy explored.
Howeber, any attempt at znvestigatxng the characteristics
rof- the multiproduct firm will undoubtedly benefit from

the armoury of powerful tools ‘and analytical conceptS'

. which have emerged. Terms like Ray Average. Cost,

economies of scope, average incremental costs, product
specxfzc scale economies and trans ray eonvexity provide
the ftamework w1thxn “hich one can identify the specxal

characteristics of the'huttiproductlfitm.

It is these ideas, too, which will serve as the link
in "bridging theta’gaﬁ vhich currently eiists between
industrial otganizetion and microeconomic' theory and

vhich will help focus attention on the poeeible benefits

‘ which'acgompeny size. ﬁut‘while e‘multiproduct firm may

be technically supetior to its competitors, it does not '
mean that such effxciency will translate itself into -
lower prices. : ) - .

Only in the contestab}e‘derket will such a firm be
forced to become internally efficient in gédition to

pricing at marginal cost (the case of natural monopoly
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excepted). ' But vhile the theory of the multiproduct firm
is: ana}ytically accéptqble, that of the contestable

' market is 'not 8o easy. to  accept, The stringent
requirements of information and absence of sunk cost are
k\\:i?ugh‘Fo invalidate the theory as(s faii approximation
of reglity. This is not however to diminish the
usefulness of the Approach but only to indicate its

limitatdons. o

Where the approach does excel, hovever, is in its

use as a theortical construct capable aielding results

* not formerly Prdvided within the analytical paradigms
provided by the theories' of perfect competition ,
oligopoly,\ duopely and monopoly. Some of the‘ newer
results are those cohcerning the unsustainability of the
”natnfal monopoly, the internal explanation of industry

. = p
structure and the requirement of ease of exit. The

s

latter result provides the conditionsfdier; efficiency no
longer requiresﬁﬁgg existence of large numbers of firms
in a 'partiCUlar’ market;, Other ;esulég such as the .
importance of scope vs. scale (though controversial) and
the subadditive cost function could only have emerged by
explicitly considering the mechanics of the multiproduct
firm, ’ e -

/
¢

In opting for theoretical rigour an analytical
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elegance, however, much” has been sacrificed in
abstracting greatly from reality. The reactions and
games so0 typical of older oligépolg theories are now

as;umed away by introdu¢ing a homogenous product. There

is thus no "scope" for demand manipulation by advertising

or loyalty effects. Incumbent power becomes negligible
since the ehtrepréneur is imprisoned by the forces of
technical change and potential competition, As an
individual he has no ability to protect his positien.
Thus the theory framed primarily in mechanical sequences °
avoids situations baseé\ in historical time where the
past, present and future are éﬁalitatively ditferent and
where economig agents must continually modify their
behaviour .by learning from past experiences. Thus
entrepreneurs are not allowed to hold excess capacity
ant%cipating a- 'boom for this means that a
higher-than-usual average cost forces him out of the
ﬁ#rket. Uncertainf&, fears, disappointed plans, animal
spirits, expectations, unequal access to capital markets,
the use of the political system and indeed those myriad
factors which enter into the decision process of firms

becomes lost in the hypothetical world of a contestable

market.

The actual economy is characterised by . the

immobility of factors of production, sunk costs,
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information gaps and a degree of inertia. Firm's.

. operating in a concentrated envirpnment are able to
protect themselves by buiiding barriers to entry and
practising markup pr;ié'ing. ' While some industries such as

the telecommunications and computer industries may app'ear

' 501 apbr;o;imate (in_ some measure) contestable .markets,

f
4

[y

‘many other industries are not so"pl‘ac‘ed. Thus ‘the theory

R i

v _’e* - ) , v ; e J t
in fact it can often .be used as a t,heoretzcal construct

f
.

\ﬂ\ich~ will.‘d_et_:‘ei:mine if any changes are. an mprovement,

“in rela‘tion to - wQat would have . happened had the

envuonment been contestable ,

v
. .
’ . . [N

.

I s

concerned, one gan only. ,conclude’ that it ‘provides a

'w‘ee;th ‘of instrurments . capable of further assisting

: As:fat‘ 'ans the 't.heor'y of 'the}multiproductc firm is.

" itself’ cannot claim tq be universal in practiéde, though

;mdustnalu theoty in ‘particular and micro "theory in’

~gen ral. - Now ‘that the tools are avazlab’le th‘e i)ath has

‘been cleared 50 that theory asa a whole can begm to be‘
. based on econom:ea characteused\by lar’ge fxrms engaged

in many . operatmns. Such theory w:.ll nat ohly ptov:de

ideas on- the forces that tend towards concentratlpn, but .

[N

also on - the possib111ty of eff1c1ency gains or: lqsses in

the absence of contpstab}e mar[cets. In addition, the

maechaniem by . whlch these gains “in’ techmcal ef£1c1ency

Y

are traﬁs’g\itte_d to.. fmal’ consumers may prove to be more

PSS
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challenging, than the gains in efficiency itself.
2 - s
Ultimately the success of the theory will depend on
the extent to which it can lead to a re-appraisal of
orthodox theories of the firm. ~The objective is of

course, to shift emphasis away from the single product

unit and . to focus on the multiproduct megacorporations

, “v

vhich dominate the advanced industrial economies.

.

P N
.

AN . 3

~
3

.
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