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..arlly a11 ·of chapter five plus parti of chapter four 

can be con.id.red to be an original contribution. In 

particular the cas. for endog.nous potential com~tition 

(internal condi t ion.), the int roduction of latent exc.as • 

capeei ty and the origins of ICOpt economies are basically 
c 

original id.a •• 
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PORBWORD 

Wlt .ore fr.Quently happent tbat a business, or eyen 

an ind~ttry finds its-advantage in uling a good d.al of 

tbe .ame plant t.chnical skill, a~ busin.,s organisation 
" ~ for seyera~ classes of products. In iuch cases the COlt 

of anything uled for leveral purposes has to be defrayed 

by its frui ts in a11 of theDl. But there is seldoDl any 

rule of nature to determine either the relative 

importance of tbese uses, or the proportions in which the 

total cost should be distributed among theDl." 

'Rfred MarShal~ 

Principles of Economics 

-The theory of joint production il an important part 

of the study of econoDllcs and it is rather complicated." 

Heinrich Von Stackelburg " 
Grundlagen der Theorètischen volksvirtlchaftslehre 

The Theory of the Market Economy 
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Ura that ha • 
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AlSTRACT 

exa.1ne. th. theory of the aultiproduct 

" .... rg.d in the decade 1970-1980 with som. 

reterence to • arlier contr ibutions. The bulk of the 

analytical llaterial pre •• nted drawB heavily on the workl 

of w.J. Baumol, J. Panzer and R.O. Willig, the pioneers 

in the ar ••• 

.. 
" ) 

In addition, due contlderation it paid to the theory 

of Natural Monopbly and Conteatability sinee they 

developed in conjunction with and form an Integral part 

of the theory under consideration. Upon exploring and 

assessing the theory, the wri ter has eoneluded that 

although the 

acceptable, 

theory of the multiproduct firm il 

that of contestabi 1 i ty is not. The 

, ~.quirements of contestable markets are eJ~remely 

stringent and i t'las argued that if some of these 

restrictions are relaled by considering the existence of 

latent excess capacity and its relation to eCQnomies of 

scope, the same ideal resulta could be obtained in a more 

realistic environment. 

lt w~also argued that the conclusions emerging 

frQm the nev approach, though conf~ietin9 vith orthodox 

opin~on, arise primarily fr.om the specifie assumptions 
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eaployed. Thls appUe. to the unaultainabill ty of the 

Natural Monopoly, the endogenoui exp~anation of industry 

structure, intertemporal mi a-allocations of the "eak 

invisible band and the absence of games in an 
ollgoplistic structure. 

-

in "-Nevertheless this study 

industrial organizati&n-

credi t. "the upr i .1ng 

for iS· explic i t focus on the \ 

micro economics of the mega cor ations, the povers of 

potential competition, cOltless e anet ablence of lIunk 

COlt., and the influence of technology in modifying 

industry structure. It 11 IU9geited too that the array 

of concepts and tools introduced into~ literature by 

the nev theory will undoubtedly aSlist in the 

construction .of improved models of the industrial 

econoua}'_ 
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• -PUCIS 

• 
Ce .ltlDOi te . exami ne la théor i e de la fi rllle à 

.ulti-produitl parue, pendant la 

(l970~1980) , et soul i ÇJne q~elque 

dernUre décennie 

peu 1e.~eDli ires 

La majeure pa~e de 

inspirée du travail de 

contr ibutions dans ee dODla i"l\e. 

l'analyse presentée ici est 

BaUlllol, Panzar et Willi9, les précuseurs dans ce domaine. 

De p~us, la théorie du monopole naturel et celle ~e 

la contestabili té sont part icuUckement analysées pui sque 

celles-ci se sont développées conjointment et forment urie 

part le intégrale de la théor ie consideree. Après avoir 

firme à expliqué et evalué la tUor ie de la 
1 

mUlti-produitl, l'auteur .conclu que, bien que la théorie 

de la firme à Dlulti-produits loit acceptable celle de la 

contestabi l i d ne l' est pas. Les restrictions placées 
{ 

lur les. Mrchés contestables sont extremement. 

astreignantes et l'auteur soutiens que si queleques-unes 
. 

de ces restr ietions sont relachées en prenant en 

consideration l'existence d'une capacité' potentielle 
\ .. 

excessive et le rapport entre celle-c i et les 

'ltconomi es de scope , les mimes rhul tats idéaux 

peuvent 'tlre obtenus dans un envi ronnement l'lUI réaliste. 
~ 

L'auteur trouve aussi que les cO~,l\lf\~ tirées de 

.. 
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cette nouvelle théorie, quoique étant en conflit avec 

l'opinion orthodoxe, proviennent des hypoth'ses 

particulièrel employéel. "Ceci s'.ppli~ue , la difficulté 
)--

de dif,endre le monopole naturel, l' explicat ion endog'ne 

de la structure industrielle, la mal-allocation 

intertemporelle de la faible main invisible, et l'absense 

d.a jeux dans une structure oligoPOfistique. 

Néanmoins, ce mémoire trouve approprié 'le renouveau 

dans lli" théorie de l'organisation industrielle' pour 

'avoir mil au' point la- micro-économie de la 

aega-corporation, les pouvo i r s de la compet i tion 

potentielle, lea béné,Hees de la sortie sans frais, et 

l'absense. de8 coOts coulés et l'influence de la . ~ 

technologie sur la structure industrielle. En outre, le 
, à, 

noabre illUllense de nouveaux outils qui ont été introduit 

dane la littérature contribueront, san. doute, , la 

. conatruct ion de modèle1l ameliorés de l'économi:e 

industrielle. 
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IN'l'RODUCTION 

,. 
~ 

The more industrialized economies are populated by 

fir.s, which produce a variety of outputs. let recej.Ned , 
th~ory has continued to focus on the small firm producing 

êt 

a lingle output, impli~itly alsuming that such analysis 
... 

can ealily be tranlferred to multi-output production • 

Dilsatilfaction vith orthodox th~ory in this respect 

is not new. The 'managerial school' has tried to 

introduce nev concepts and a different framevork of 

analysis for the study 

characterised by a di~orce 

But still they did not deal 
.-' -

multi-output pr~dybtion ~s 
poverful area of r~"arch •. 

of the large corporat ion 

of ovnership from management. 

vith the micro economicl of 

a separate and potentially 

Precursorl in the field of micro theory did at Eimes 

calually coniider the complexities involved in 

multiproduct firms. Marshall 1 , De.snup' and Carlson' aIl 

considered, to lome extent, the mechanies of luch 
• 

\ 

activity. Hovever, in an early paper by Weldon', the 

econ~mics of the multiproduct firm vas examined and a fev 

of the novel elementa of recent theory vere in fact 

established in this article. Recognition-of economies of 
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.cope, the public good nature of fized inputs and the 

iapo •• ibility of .ealuring average cost in this type of 

firm .ere'clearly outlined. 

Th.se valuable ideas and insights, th~ugh seminal in . . ... , 

-their time, never received the momentum that they should 

have (vith the exception 'of articles by Ralph w. 
·Pfout.)'. But the theme vas revived in the mid-1970's 

.hen a team of researchers headed by Baùmol 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 open the american to 
Or 

telecommunications mark'et to competition. The 

researchers in question associated vith Bell Laboratories 

and Princeton and New York Oniversities first 

investigated the concepts of the natural monopoly, the 

mu1tipro.duct natural monopoly, and, then the multiproduct 

firm in general. 

Alter the 1970 paper by Baumol and Bradford' on 
• 

_ optimal d~partures from marginal coat pricing (restating 
,.-

the Ramsey Rule of different pric~g according to varying 
~ 

demand,elasticities), research focused on the concept of 

natural monopoly. This topic, worthy of an investigation 

by itself (see Sharkey)l had proved to be a bothersome 

issue to economists. Disagreements layon vhat ~ts 

\ • 

.. 

-
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definition waa, .bat the underlyln cbaracteriatics were 

and why there esiltec the need 

.. rginal coat pricing. 

or a.pattures from 

HoteJling l , building on the inslghts of the Prench 

engineer J. Dupult', hac proposed in a claalic paper that 

the services ot indultries characterised by increaaing 

returns ta scale ahould he priced at their marginal cast 

(in order to masimise consumera surplus) vith the deficit 

being made up by the state through general taxation. 

ater Demsetz 1 ' proposed the alternative solution of 

opening monop1ies to competitive bidding, thereby 

preventing any monopoly pricing by the unregulated 

monopoly, preempting the need for regulation or 

government interference and ensuring leaat -cost 
• 

production. 

Thi, still did not adequately characteriae the 

natural monofOly and grave ambigudties' lurked in the 

background. Purthermore, follov1ng Demsetz' aolution, a 

major proh1em still remained. Having granted a natural 

monopoly, the contract for which it bid, then duri~g the 

tènure of such a contract the firm was lega111 protected. 

Such pr~tection attenuated incentives for innovative 

activities aince it effectively prevented entrants vith 

• 

• 
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auperior products froa Partieipeting in th ... rk.t during 

the ti •• of the contract. 

Thua th. topie v.a l.ter r •••• rch.d by raulhaber 11 

• 
• nd for the first time on. could observe the .. king8 of • 

coaplete theory of natural monopoly. A n.tur.l monopoly 

e.iated if it could produce a product 2! set of products 

et a cost less than that of a series of other firms 

producing one product each or producing in many different 

combin.tions. Thus the term subadditivity appeare~l a 

co.t funetion exhibiting sueh eharacteriat1es lent iteelf 

to th. emergenee of monopoly. The implication of thi8 

.nalyais vas that a dngle Hrm could be the cheapest 

aupplier of a veetor of outputs (considering explicitly 

nov the multiproduct tirm) but might >find no veetor of 

priees at vhich to at least brealt even and yet be 

auatainable again8t entry. That the natural monopolilt 

c.nnot alvaye sust.in hi.self trom va8tetul entry va8 the 

aubject of the paper in 1977 by J.C. Panzar and R. 

Will ig. 12 This idea, ve shall argue" i 8 the 8ingle moat, 

important contribution of the nev theory of industrial 

organ i sat ion . 

• 
That a cost lunction could be subadditive, and that 

a monopoly could be the most efficient supplier ol its 

output vector and yet not prevent vasteful and profitable 
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entry i. an extr •• ely powerful proposition. Iut thil, we_ 

.ball later argue, r •• ult. not so much trom a failure of 

orthodox theory, but in the implicit a •• umption of the 

new approach. Wherea. traditionally a natural monopoly. 

was cbaracterised by both declining average and marginal 

co.t nov a cost function could be lubadditive but 

marginal and average costs could be rising. 1 ) When the 

monopoly il forced to produce on the rising portion of 

its lubadditive average cost curve -- then it beeomes 

vulnerable to wasteful entry. Though the COlt funetion 

is subadditive, it does not mean that the monopolilt has 

an absolute advantage in eaeh and every subsector of his 

output veetor. Being foreed to supply total market 

demand, 

superior 

adopte 

he then becomes vulnerable by ~eavin~pen a 

ray veetor that an entrant could immediately 

) 
The possibility of the the unsustainability of a natural 

monopoly led to 

multiproduet firm. 

research into the nature of the 

Why vas the firm involved, in 

• producing a vector of outputs rather than one product? 

Clearly there ezisted advantage~ to multï-output-

pr~duction. These advantages vere discuBsed under the 

terms economies 

complementarities 

convezity. 

of scope, joint production, cost 

and the ezistence of trans-ray 
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AIl th.se nev concepts reflect the cost savings due 

to multi-output production and enable lubadditivity in 

one's cost function. AI luch the reader vill immediately 

see why the existence of an unsuJ\,inable natural 

monopoly il so crucial to the overall social velfare. An 

entrant invading the unsustainable (but efficient) 

natural monopolist vill product a subset (ye) (wher~ ye 

refera to the output of the entrant) and price at a lover 

average cost than the~incumbent. However, such entry i5 

vasteful if the remaining output of the monopolist 

increases in cost as a result of the loss of scope 

economies, economies which vere reaped vhen the entire 

vector was producted but are nov diminished by entry·. 

Once the theoreticaqy """'1'Ossible case of an 

unsustainable • natural monopoly and the need for 

protection from entry had been unequivocally established, 
) 

there arose tbe problem of ho. to simultaneously prevent 

entry yet force the monopolist to produce efficiently and 

inQovate rapidly. , 

rurther research by Baumol et al 1 ' provided some 

so-called veak invisible hand theorems giving conditions 

und~ vhich th' monopolist may sustain himself and.yet 

serve the public good. The adoptieb of Ramsey Optimal 

Priees vere (under a set of -stringent conditions) 

, , 
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guaranteed to be lustainable and yet limit monopoly 

exploitation to the level of natural entry barriers. 

However 1 there still existed situations where a 

monopolist could find no subsidy free priees that will 

prevent entr1. 

The weak invisible hand theorems and the 

requirements of sustainability are (as ve shall , see 

later) extremely rigid conditions vith applications only 
~ 

in theoretical models. In reality if a natural monopolist 

became vulnerable to entry then he might be invaded for 

he mey lack the preci~ information requi red for 

calculating sustainable priees. 

Nonetheless the introduction of nev concepts f~r 

analysing joint production least ,ray average cost, 

trans ray convexities, cost complèmentarities, scope 

economies, product specifie economies of scale (and such 

bizarre constructs as the Wfloating hyperbagel and 

transylvanian cost functions W) paved the vay for finally 

incorporating the large tirm firmly into the general body 

of micro-theory. 

A definite attempt was now being made to study 

multiproduct behaviour qua multiproduct behaviour, and 

meny nev and rigorous ideas emerged. Here scope 
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.cono_ies play a major role in understanding these 

characteriltics indicating lpecifically that multiproduct 

firms evolve precisely because 
, 

of the characteristics of 

their cost functionl. Thul to produce output x requires 

some fixed (or sunk) input Y. But Y being availahle to 

product x, now costlessly becomes available -for the 

production of z. The total cost of one firm producing 

both x and z is thus lQwer than the total cost of two 

leperate firms producing theBe goods individually. 

However, no attempt was made to differentiate and 

identify the Bources of economies of scope as opposed to 

scale and, as this vriter viII argue later, it is scale 

not ICOpe that invariably is crucial. We see that scale 

il 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 

rigoroul study of multipr9duct activity, not only in 

natural monopoly but in oligopolies, duopolies and ail 

other market structures that existe 

Nov one encounters the concept of contestability.l. 

A contestable market i8 one in vhich entry il free and 

easy entrants possess no legal disadvantages or 

letbacks of any sort. They also possess identical 

, 
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technology or access to such technology, and ca~ enter 
1 

whenever a profitable opportunity presents itself. When 

profits are dissipated or when in~umbents re-a~just ~heir 

pre-entry priees, luch entrants can· escape with the 
.. 

minimum amount of lOIS since c~stless exit is also an 

essential condition in such a market. 

The importance of contesta,ble 'urkets i s identified 

ln a multiproduct 'setting as the ker towards the 

generation ot an endogen~us industry structure that is 

effieient (eost minimizing> and sQltainable. 

A multiproduct firm, then, in a conte,stable marlêt" 

must priee and produce efficiently taking &dvantage of 

!!! cost savings accruing to it via multiproduction. It ,. 
must a1so produc~ each good in just the right quantity so 

that when combined in the vector of outputs the fir. 

produces at least ray average cost. An exogenously 

determined demand tor product l, y, z will then determine 

how many firms (with equal access to technology) must 

engage in luch production, which will not only be the 

_ost efficient configuration but satisfy total demand as 

weIl. Il contestable market also ensur'e. thet no firm 

produces et a rey average co.t (to be defined) that is 

not minimal. Otherwise the firm would be vulnerable to a 

profit seeking entrant waiting in the wingB ready to 

.. 
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Suppl, ~t the least cost priee • 

Nonetheless contesta~le markets like competitive 

.. rkets (the former is but a generalisation of the 

latter) Buffer; from the 'consequence of non-existence of 

an equilibrium. In contestability the equillbrium is the 

sustainable price~output vector but there is no guarantee 

of the existence of such equilibria (unaustainable 

natural monopoly being one example). Furthermore perfect 

contestability doea not take into consideration such 

traditional market failures as externalities, and public 

goods (non exclusion principle) or social velfare. But 

it does attack the problem of natural monopoly squarely 

and, as suggested before, this mey be its s~ngle great 

contributipn. 

f 

A market'deemed to be contest_ble and characterized 

by the absence of sunk costs guarantees an outcome 

superior to tha~ of protection. It is the threat of 

competi tion, existence of potential entry and entrants 

hovering waiting for a prof i table opportunity that is 

necessary to discipline the monopolist. Such threàt of 
. 

entry is the potent force that 'will induce firms to 

eliminate x- ineft ic iency, satisficing behaviour and 

organisational slack. CrOBS subsidy is impossible sinçe 

an entrant could produce an overpriced product line, 

, 

, 
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priee at a lover level and eliminate the incumbent's 

exceas ~rofitl. Marginal coat pricing where the number 

of firms exceeds~one is guaranteed, again dictated to by 

the free entry and costleBs exit characterisation. On1y 

in natural monopolies i8 a Ramsey veetor of priees 

sustainable resulting from special characteristics of the 

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

non-dominated priees. 

Though contestable markets are unlikely to exist in 

reality, it has been suggested by the theorists that it 
ç 

could be used as a valuab1e bencbmark of comparison of 

how actual performance compares vith ideal performance. 

lt iB nov postulated that in the r~gime of eontestability 

and potential competition, there is no need for a large 

number of firmB to yield optima-l results, only one single 

fir. is neeesBary in the case of natural monopoly, and 

even an oligopoly produces results" consistent vith 

perteet competition. Elimination of large numbers mean 

that the benchmark for comparison is more closely alighed 

to the realitie8 of the more developed eeonomies. 

To obtain the social benefits of multioutput 

production a contestable market is required one 

characterised by the absence of sunk costs. Such • 

market eliminates the need for imposing priee taking 
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btbaviour (firms are constrained here by potential entry) 

an~ 9u.rantee. the efficient production of outputs in the 

opt~mal number of firms. At a fev strokes the nev theory 

of industrial organisation is established, and the ---
lIultioutput unit i~ effectively incorporated into the 

bedy of knowledge. 

" 
This thesis i5 an attempt to succinctly outline this 

nev theory of industrial organisation-as put forvard by 

Baumol et al 16 and vhich developed over the decade 

1970-1980. But this is a critical, summary 
.J 

6ne 

designed to rxamine the salient elements of the theory 

and to modify )~~~ explore key aspects of this theory that 

will, not on1y enhance its potency but render it more 

applicable to contemporary industrial economies. 

• Some of the modifications attempted here are, first, 

an integration of consumers demand in a c~ntestable 

market with the pre1iminary r.sult being that even in'the 

absence of sunk costs and complete freedom of entry and 
\ 

exit an incumbent firm viII be able to protect i tself -tiy 

'capturing consumérs t 
• 

, 
There i8 thus the possible 

situation that an entrepreneur can priee 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 

• .. 

'" 
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pertially protected from entry. Furthe rmore, it il 

argued that the results of contestabili ty will only be 

achieved if entrepreneurs a11 produce identical 

no~differentiated products (e.g. telecommunications) but 

even here consumers must be convinced of the credibility 

of an entrant in continuing his production rather then 

just offerin9 a lover price in the in i tial periode Under 

changing conditions of demand and alterations in 

consumers tastes the theory loses some of its robustness. 

In what follews the assumpt ions of the theory of 

contestabili ty are left basically .intact but the results 

of the theory are criticised. One of the underlying 
t 

themes of thi s paper i5' that even a perfectIy contesfable 

mar~et is not guaranteed to produce optimal results. 

'Beside examining this possibility. bY introtu.:.ing consumer 

demand, an introduction of time into the ahalysi5 renders 

it unstable.\ It i8 easily seen that if production tlkes 

time to plan and complete and if such time is crucial to 

aéhieve minimum efficient scale, an entrant vill be 
o 

're1uctant to invade a market vhen his -production 1a9 ia 

long enough for an incumbent to lover his priee and 

render production by the entrant unprofitable. , 

• 
Another important point of disagreement i5 in the .... 

" 

treatment of incumbent vs. entrant advantagea. The 

.f 

• 
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l' . 
theo~y treats the entrant as a guerilla lurking in the 

" 
background and the incumbent(s) is seen as unwieldy and 

bureaucrat ic. However 1 thi s wri ter has tried to identify 

advantages that belong to the ine~bent as such and to 

determine the extent to which this established position 

may protect entry. The important notion of ex-ante and 

ex-post manifests i tself • Unper the nev 'thJory an 
, , 

incumbent who prices at a surplus profit leve! will 

become vulnerable to entry but the analysis Buffers 

from a major flav. If the incumbent produces lOOOx pet 
. 

week at pr ices p* (YI._. output of incumbent) 50 inv i ting 

entrl' and the entrant produces 1000x per week (point of 

ftast average cost) and pr ices at p' <p* then the problem 

is immediatell' seen. The market must now clear 2000x at 

pl and dependim3 upon the' el~ti~ity of demand both 

parties are prone to destruction. An incumbent thus 

could use his incumbent status to threaten that his level 

of output will remain constant ex-post (the Bain-Sl'los .. 

postula te ) even if tlie entrant thinks ~ (ex-ante) ~f 

.entering. There are clear advantages then of being the 
. 

establ ished firm and this is a most credible threat to -entrl'. , 

• 
then a\~~itiqUe as such) Another opinion (rather 

stressed continuously in this paper is that some of the 

conditions of contestabili tl' are elcessively harsh and ./ 

.. 

• 

• 
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the identical results could he obtained by removing some 

of the restrictions vhile at the same time bringin.9 the 

theory cloàer to reali ty. The need for a large number of 

hoyering entrants wi th nothing to do but wai t for 

potential possibilities can° easily be dispensed vith. 

Competition among the hw on the other l'land i5 more . 

realistic and just as'petent. 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 wing5. This 

kind of c~on vhere the actors are already in 

possession of their labour sltU1s, reputation, sunlt 

facilit'ies and latent excess capacity is nov a more 

appropriate threa t to adverse behaviour than a patent ial 

entrant who is unknown on the one hand and who must of . 
necessity poness some idle capec i ty (e.g. labour) 

anticipating any entry profitabilities. Furthermore, the 

reali ty of industr ia1 economies i8 not one of myriads of 

potent ial entrants 

entry, ,mergers 

est.bi i shed fi rml. 

. 
on the wings but that of 

and 'hostile takeovers by 

corporate 

already 

In linking the multiproduct firm to contestability, , 
r 

an investiga t ion of economies -of scope and ec:onomies of 

Ica le vas ·undertaken. Having identified th .. source of 

ICOpe economies as basically indi vi sibil i t ies in plant 

/. 
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and the elistence of costless latent excess capacity, it 

" vas then argu~that economies of scope and scale vere 

inseparable. Wh~the scope economies supplied the 

dynamics of multi-output production they first of al'l 

emerged due to size, i.e. operating with indivisibilities - , 
in the production proeess and/or in utilizing plants of 

large sizes in order to achieve minimum a~rage cost. 

Thul 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 

.ware of the scope economies of such a structure, 

eliminates the need for intervention. The endless series 

of games that invariably follov unsustainability is 

diminished when every player becomes aware of his losses , 
. vith·a partial co-alition. This argument i5 presented 

more fully in chapter three. , 

These are the major 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 final1y been 

recognised as constràints to behaviour (not only business 

hut social, political and organisational as weIl, in 

po1itical and social life the threat of violence vith 

" 

• (' 

• 
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immunity may be enough to discipline dissidents); the 
". 

large numbers requirement of perfect competition is no 

1 longer necessary to obtain efficieney and thus the theory 

comes close (in this sense) to the r~alities of the'day. 

The multiproduct flrm ls analysed fully by this theory 

and the set of nev tools that are introduced will prove 

to be of immense use in further research; natural 

monopoly ls not seen as a market failure but rather the 

result of a perfectly funct ion ing market,' and the 

ambiguities surrounding increasing returns industries are 

dispersed vith by identifying the characteristics and 

sources of such increa$ing 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: mOlt efficient structure for input use. 

" 

The internal explanation of industriel structure 

emphJsizing technology and the cost funct!on il another 

novel modification and though this writer believes that 

such internaI determination is a long period resu1t, the ' 

idea of technology leading structure is clearly a 

valuable inslght in the study of the evolution of 

industry. Certèinly it is the study of the cost function 

(reflecting technology) that has facilitated research 

• 



l , 

1 
1 

" 

------ ~~~-

18 

D into the economies of multiproduct operations. 

ln the final analysis then the "nev theory of 

industrial organisation" will initiate a. major debat~""~n 

the nature of~industry in the advanced economy. Once the '. , 
theories have been studied by the general profession, nev 

and superior critiQues will appear that could only sssist 

in refining and reformulating nev ideas which are 

Itill in their evolutionary stage. Although this writer 

is critical on Many occàsions -- t . 

indicate total disagreement 

i s not meant to 

ideas. . On the 

.. 

contrary, one cannot help but be atimulateG by the sheer 

pover of the innovations and to respect the pathbreaking 

and novel results of the research. Because the analysia( 

ia so crucial criticism is necessary, if onl~ to 

eliminate sorne of the more obvious flavs~~t inevitably 

persist in any masterpiece. 

• v<J 
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CHAPTER 1 

COST CONCEPTS 
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We mentioned in the introduction that the COlt 

function plays the pivotaI role in the analysis of the 

multiproduct firm. A knovledge of itl characteristics is 

essential to fully analyse the complexities that 

multi-output production introduces. The vorld of reality 

il the world of the multiproduct firm and thus there must 

be a thorough understanding of the cost of producing 

outputs in such a tirm. 

Why are such costs so important in the analysis? 

The ansver i5 clearly given by the fact that the 

characteristics of the cost function provide information 

On economies of Bcale and of joint production. While 

multiproduct scale economies are difficult to measure -

nev conltructs that explain the nature of multiproduct 

act i>,i ty must be invented. These will play perhaps the 

most crucial role in the entire exercise. 

"T~ cost funct ion relates to the fi rms input 

decilions given its output levels and input prices."l The 

theory of duality indicates that under certain 

~e.trictions, one can derive a cost function from a given 
'\ 
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production function, and by the applications of 

Sheppard's Lemma, the input de~nd function vill be 

obtained. J , 

It vill be useful then to reviev briefly the 
" '-

conditions under vhich one can secure information about 

costs given only the pro~uction function. 

1.2 Duality - A Reviev 

Alsumptions: In order for the duality results to 

hold certain restrictions on fne cost function 

must be imposed • 
, ,_'1 

1. It must be a linearly homogenous function in' 

prices for produc ible ~ output bundles and 

strictly positive input prices. 

2. It must be strictIy monotonica1ly increasing in 
~ ~ 

outputs. 

3. It must exhibit concavity in input priees, i.e. 

c(tv + 1 - ,t) v' ,y) ~ tc (v,y) + (l-t) c(v'y), 

vith t representing an arbitrary veight 

4. It must be continuous vith respect to outputs • 

. The assumption of eoncavity implies of course that 

the firm substitutes one factor for another depending on 

changes in factor priees. 

-
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Given these aSlumptions and the implicit notion of 

cost minimising behaviour, the optimal input demana 

.eh.dules are obtained by Sheppards lemme, 

Le. x (v,y) • (}C(V'I) J 

"dv 
i - l .•. n 

He~e c(v,y) yepresents the cost function vith v being the 

vector of input pr ices and y the vector of outputs. -The 

a.rivative property of the cost function tells us that 

optimal combinat ions of input and outputs can be found by 

looking at the derivatives of the cost function vith 

respect to the factor pr ices ••••••• ( i • e~/) ve can recover 

information about a technology by investigating i ts cost 

funct ion.· 

'" 

We see thua that the cost funetion of the fir. under 

some restrictions summarises aIl the relevant aspects of 

i ta technology. 

It ia important to note, hovever, that th,re il an 

implicit neglect of Averch Johnson biases and non priee 

taking behaviour. Regarding the latter, Any firm that 

finda itseH in the position of influencing its input. 

priees vill exhibi t a cost function and a corresponding 

technology that ia far different than that vhic~ vill be 

derivea from the duality theorems. 

Neverthelesa these nev developments have paved a vay 

" 

• 
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for the .tudy of multi-output-production. Inn9vationl 

.uch ,. the translog cost function' have heen used br 

re •• arch,rl to Itudy the problems and idiolyncracies of 

multi -output production. It i s recognised, hpwever, that 

the use of such techniques il stit1ll. in its infancy and as 

yet the results h~ve heen mainly inconclusive.' The use ;' 

of the tra~log or 'generalised Oiewert' itself poses 

problems in estimation sinee the number of parameters to 

he estimated frequently exceeds the available data ~ints 

thus leaving no degrees of freedom. Furthermore, certain 

economists have heen completely dissat isfied with the 

approach of gathering information on technology from cost 

functions. ' 

The end result thus is that the techniques are still . 
in their embryonic stages but this does not detract from 

the importance of the use of the cost functlon in 

understanding peculiarities of multiproduct outputs. 

The following section will explain 10lle COlt 

concepts applicable both to the multiproduct cale and the 

single output case. 

.... 
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1.3 Applicable Cost Concepts 

The fallliliar single product case establishes the 

relationship bet"een changes in cost and changes. in 
.",," 

output. This is th~ situation most frequently analysed.· 

Here one encounters the total cost concept: average cost, 

marginal costs, f ixed cost and variable costs. A '0' 

shaped average' cost curve representing increasing, 

constant and diminishing returns is usua1ly dra"n vith a 

marginal cost curve intersect i ng average cost at the 
-

point of minimum average cost. Other cases where average 

cost every"here declines as in the case of 'natur~l 

monopoly" are a1so sometlmes encountered. 

We shall not e1aborate on these "ell-established 

concepts here but rather some ne" terms will be 

introduced. These are the ray a~erage cost, trans ray 

convexi ty, subadditivity and Incremental cost. While the 

single product concepts enab1e one to der ive unambiguous 

measures of economies ?f sca1e," in the multiproduct case 

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

encounters diminishing ray Average Cost, cost 

complementar i tin, economies of scope and trans ray 

convex i ty. 1 t vi 11 immediately become apparen't why "th~se 

nev concepts are needed • 

.. 

fo, J 
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·A fi ra en9&g1ng in joint production makes dec i si,ons 
, 

vhich do not have simple analogies in the lingle product 
.; 

environment'. The production of one commodity means that 

1t becomes cheaper to produce another, using the same 
-~--:-.-

common facili t ies. Whether ~-îs feasible ~o add a 

production line depends on the nature of the good 

(substi~te or complement), the incremental cost of this 

good, 1 ts priee on th~ market and the addi tional revenues , 
\ 

and coat that i t entails. There clear ly 1 s a limit to 

adding the mar~inal line of output and' it is only .when 

the firm loses by adding an~ther product line that it 

vill con!n,ct i ts operations. 

,Tbe cost concepts vhich are employed throughout the 

analYl1s will nov be outlined'. 
t 

. -
1.3.1 Ra! Average Costl 

--Since average . costa play the pri.mary role in our 
">,- ' 

analysis, it i5 1mportant to explain ,this concept clearly 

and to observe at once it5 varioue limitations. 

Calculating the average cost of n producta in a 

multiproduct firm (MPF) is nearly impossible vhere these 

product~ use the same common 

1 1 

productive facil i ties. 
<;. 
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To overcome the aggregation problem of adding apples and 

oranges, use ïs made of a ray dravn from the origin into 

output space. 

Along the Ray, output bundles are constant while the 

scale 

bundle 

of production 

(termed the 

is varied. As such, 

com~site commodity y') 

any 

lOz 

output 

+ 4y 

increasedlby 50\ to 15x + 6y shovs hov cost behaves 

along thi s ray. As this scale i5 continuously altered, 

the average cost curve of the composite" commodity y' is 

traced and the point of minimum average cost i5 observed. 

While this is à neat construct, there are difficulti.es 
1 

, essociated vith it. The lRost obvious is that if the 

output mix is held constant, no. cost advantage can be 

gained py changing its composition. It can be argued 

that changing the composi'tion of outputs may result in 

cost savings through the reaping of gr~ater scope 

economies. 

While average cost calculation along" a ray is 

necessarily arbitrary -- in a contestable market (to be 

defined) the veak invisible band inevitably leads ta the 

production of the most efficient vector. A contestable 

market thus ens~res that not only will production be , 
_undertaken at the point of minimum ray average cost but 

that the MOst efficient bundle will be produced as weIl. 

" 

' . 

\ 
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Margipal cost, it must be noted, can be cal~ulated 
\,. 

in the multiproduct firms by 

dC~!, ! .. ~ 
,.. 

a Y1. 

1.3.2 Average\Incr.me~tal COlt 

, 

This is the change in total cost that results from 
~ , 

dropping output y~ from the production set divided by the 

Y1 formerly produced 

AI C (Tl) • c (Y, yJ - c (0, Yi.) 
Yi 

, 

~ This concept does, hovever, neglect ~ significant facto 

In ~he presence of cost complementaritiel and economies 

of IC~pe, the elimination of' Y1.may significantly cause 

the COlt of y~ to rise. The loss of Yt thus ensurel that 

.all the benefits of joint production are not reaped. 

Nonethelesl this concept is ~ed to indicate that 

wproduct-specific returns to scale to output l [in a 

multipro~uct firm 

• AIC1 (YJ 
i MC 

1 

are measured by 
~ 

Thul, average incremental and marginal ·COI.ts are 

interrelated in the ~ame vay as are single produet

average costs and marginal costs. Hence, Si~ l as there 

.. 

, . 
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are increaling, conBtant, or decrealing returnB ta Icale 

vith re~ct to output type i. Conlequ.ntly, if Si > l, 

total incremental cost .............. vill rise lels then 

proportionately as the production of Y increases, vith 
• 

the quantities of "all othert output types held 

conltant."" 

Bailey and Friedlaender uaed the reilroada to 

explain this particular concept. They argued that "lt 

Ihould be clear ,that thyaverage cost of freight service 

or passenger service rlone cannat be unambiguously 

deflned, since the trackage is shared by both services, 
') 

and there is no one correct vay to allocate its costs 

betveen the tvo services. The incremental cost of either 

Bervice, hovever, can be defined readily. Thil equals 

the total CQst of foth services less the total cost of 

providing one serviee alone."ll 

.. 
In this example the incremental 

r-
il just the variable cost of that 

cost of one service 

service. It ia 

polsible therefore that marginai COlts are constant 

implying no product-specific returns to Bcale vhile there 

do exist et the Bame time returnB to joint production. 

Ta study this phenomenon one requires another concept --

~ trans ray convexity. 

) 

-- - ~ 
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1.3.3 Tran. Ray Conv.zity 

If'a COlt lunetio" is of the form 

cft 1 ' + (1. t ) a s; te ( 1') + (1- t ) e ( y" ) 

vhere t represents some veights, then this, eost funetion 

il trans ray convexe It thus requires that the 

production eost of a weighted average of a pair of output 

bundles y' and y" produeed together be no greater than 

the veighted average of the cost of produeing each of 

them in isolation. One can immediately infer from this 

characteristie that any sueh function viII eontribute 

due to common production, Le. • cos~ 

eomplementarities and eeonomies of scope. If such seop~ 

econ9mies (to be defined) exeeed product specific SC!!1 

eeonomies, tbe funetion is trans ray convex and a'firm 

viII experience cost savings by altering the composition 

of its output veetor keeping ,its scale of operation 

uneha.ng,!d. This concept and i ts c losely a11 led construct 

trans ray supportabilityl1 viII 

important role in our study of the 

natural monopoly. 

to play an 

tainability of a-

These eonstruets are enough to begin our study and 

al others are needed they vill be introdueed. Some more 

important developments luch as economies of scope and 

't 
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because they are of aucb crucial 

vill be developed fully in subsequent 
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It was luggeated before t~at nearly aIl firma engage 

in some multi-output aetivity yet theory still,analyses 

firms' behaviour vith one produet in mind giving the 

impression that sueh ~nalysis ean easily be extended to 

the multi-proauct eaee. 

In order to understand the mechanies of thi. proee~s 

(multi~roduct activity) and to see hov it integrates into 

the nev theory of natural monopoly, and the entire 

eontestability argument it ia import to obtain a elear 

pieture not only of the causes of the mu~tiproduet firm 

but on any idiosyneraeies that such an analysis entails. 

This concept of the multi-output eharaeter of firms 

1. not nev. Marshall 1 explieitly mentioned the 

peeuliarities on both demand and supply of jointness in 

production and his citation of ~ewsnupJ indieated that 

older eeonomists have been intrigued by the meehanics of 

the muiti-output firme. 
~ 

Not much Beemed 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-ovned 

companies. A later vork by Carlson' did touch 

tangentially on the topic but he did not deal vi th the 

lDechanics of the multlproduct firm as such. 

It vas on1y in 1948 that Weldon' explicitly treated 

the mechanics of the multiproduct firm and thi. seminal 

contribution, it can be argued, contained many of the 

salient points nov put forward by newer 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 

gat~r momentum and the treatment of multiproduct firms 

had to vait until the mid-seventies. 

We move nov to study the mecflanics of the 

lDultiprodûct firm and to identify those charecteristici 

that make it special. Recent theory' has taken the cost 

function as a Itarting point. 

Given information on costs, assuming COlt minimising 

behaviour (and the usuel regularity conditions), one can 

by ut il iaat ion of Sheppard's Leauna • recover informat ion 

on technology. Assuming no Avereh Johnson biases or 

luboptimal internal behaviour (X-ineftictency, 

organisational Black, non-priee motivations and 

'- . 

f, 
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latilficing behaviour), the vector of efficient input 
r 

quantities at fixed or varying _nput priees can be 
\ 

obtained. This would represent ta. technology of the 

firm where this ·technology· consists of all the feaaible 
'-combinat ions of inputs that are consistent with profit 

maximising behaviour. 

Having thus obtained information on COlts and 

aasuming convexi ty 1 homogenei ty, etc., the property ,of 

this cost function can be obtained. The nev approach 

then concludes that if the cost function exhibits 

economies of scope, i.e. 

tC (y~) < cl Î Yd "., .. , 
in that it is cheaper for one firm to produce a vector of 

output at a cost less than a aeries of individual firma 
v 

then this facilitates and encourages multi-output 

production. 

A related concept il that of COlt complementarity, 

in which the production of one good ,xplicitly reduces 

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

, cost ia much lover than if it vere produced in a leparate 

firme 

These tvo 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, when produced in the same firm, costs less than 

the same weighted average produced in seperate firms. 

AlI this amounts to is that thère are eost 

complementarities and that the incremental cost of 

producing an additional line Tl in combin.tion vith Ta is 

lesa than if it were being produced alone. It ia 

noteworthy at th!s point to observe that the never . 
literature has not investigated the sources of these 

economie5 of scope or the reasons for a sub-add!tive cost 

function. Such an investigation (whlch is attempted in 

this paper) i Il nec'ell5ary to examine the extent to which 

it i5 scope as opposed to scale that in reality poses the 

greater barrier. to'entry. 

Difficulties in the Multiproduct Pirm 
') 

Quite a.rly, v[iters recognised the difficulty of 

analysing costa in 
,; 

the firm where Many outputs utiliaed 

common production facilities. -- 1 

r-.cogni,ed the impossibility 

, 
Weldon for example clearly 

of aecurately measuring 

average costa in such an environment, a task which later 

writers have also falled to accomplish., To overcome th!s' 
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problem we focus our attention on the modified conc'e'pt of 

average cost as constructed by pioneers in the fi~ld. 

Since there ia no way of calculating the average costs of 

n commodities produced by a single s,t of common inputs 

(the classic a9gregation problem), a weaker and; as we 

sball see, somewhat arbitrary construct has been 

developed. 

This is the Ray Average Cost co~cept' that has been 

proposed by Baumol et al. Here an arbitrary combinat ion 

of outputs ia taken as the s~arting point, e.g. six 

abir,ts, twelve trousers and they are formed into a 

composite commodity yo. The fixed combination is then 

acaled proportionally by a common factor t and being

scaled -6n thi s ray (a ray being a li ne f rom the or i9in 

extended i~to output space reflecting fixed proportion 

but varying scales) one could subsequently observe the 

change in cost! that result. The change in total cost 

divided by the common acale factor twill give the 

meaaure of ray ~verage cost a measure it is hoped will 

capture the economies of scale (or ray economies of 

,scale) that arise trom multiple production • 

The cri t ici sm that • one will introduce on this 

concept is not so much its aIbi tradnes! but on the 

determination o'f the output weights. Why is an initia~ 

• " 

... 
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.eigbt of 6x and 12y cholen and not 2x and 3y or 2y and 

2x, etc? Thil becomel a problem because not only may 

average COlt decline when output il inereased (as a 

r.sult of cost complementarities and economies of SC~) 

but it mey also decline when output bundles alte~. Thui 

economies of joint production mey 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 

Bize, it is not required that all outputs be sealed in 

fixed proportions. Perhaps by alt.ring output 

composition rather than scale the average cost may 

decline since the firm moves to a more efficient ~ay: 

The general argument, however, is that the 

arose because of the inberent multiproduct firm 

advantages in terms of cost that accrue to such a firme 

We nov focus attention on the causes and ori9ins of 

economies of scope. 

The first formal utilisation of this concept appears 

to have been Weldon in 19'8. The term common production 

C~8ts vas used in its place and for him these common 

productiort costs arose due to divisibility saving8 in 

management, labour and transportation. Unlike the nev 

school, his analysis focussed more on the potentials of 
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the market than on savingl due to COlts al luch. Thus it 

wal leen that the "chief raison d'etre of the 

multiproduct firm il the supplying of products to a 

• market close at hand."· While his analysis did not 

recogn i se the importance (or possibility) of cost 

reduction as a result of changing composition of outputs 

he did delve quite deeply into the sources of economies 

of .cope.' 

Such economies of scope arise al a result of . 
eU icient 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 

, public good nature of fixed inputs and the 

indivisibilities of factors meant that in each firm there 

lurked some "latent excess capaciUy" vhich vith only a 

moderate amount of ilnaginat ion (his mercenary 
:-. entrepreneur) vould be avaiLable at little or no extra 

cost for the production of another output line. An 

ag9ressive entrant not already established in a different 

line of activity and so possessing no latent excess ' 

eapacity of his ovn will be outprieed in the market sinee 
'}> 

" his ~verage cost of Y must nov include th~t set of fixed 

inputs reQuired to produce y alone. Being already an 
"" 

incumbent firm possessing latent excess capacity mey thul 

prove to be a considerable barrier to entry. 1 ... 

r 

" 
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But,thi. is not aIl; the paper ezplicitly recbgnisès 

the variou. advantages of a multiproduct entrepreneuF. 
'. 

-A lingle product entrepreneur cannot continuously priee 

belov average cost for any extended period." On the 

other hand a multi-output firm vill find it in its 

interest to priee one commodity belov ,AC to stimulate 

demand for another. While the analysis restricts itselt 

to the case of complementary goods one can immediately 

observe the possibilities of charges ohpredatory pricing 

so often levelled by potential competitions against 

established incumbents • 

By placing 
.. 

emphasis on ûrket possibilities as f 

opposed to the technological cost function Weldon's paper 

, ~ould also serve as a useful beginning for a study of the 

rise of the multinational corporation. being 

e.tablished in one line of business and by possessing its 

flzed inputs, the addition of extra production lines 

beeomes a matter of time. With nev lines and vith the . 
exhaustion of plant subadditivity, such firms already 

vith eapitÂI 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 nov the existence of 

plant A enables plant B in a diUerent locale to be 

establi shed at lover cost. In addition to reaping and " , 
,ezhausting all internaI scope economies managers, 

.. \ 
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vorkers; fised plant, etc., the decision to move to 

another region may be prompted both br transport savings 

and a180 by the ability to react instantaneously to 

changes in demande Having already reached such a size, 

the onus on reaping the benefits of manipulating the 

market rests entirely on managers. This internaI 

explanation of transnational corporations is admittedly 

'very limited. But the hypotheses that th~ technology 
, 

vhich accompanies concentration is of primery importance 

in analysing current structure, il one that cannot be 

jéàSily discarded. 

~ 

The mechanism thus moved from indivisibilitiel of 

Jixed input to multiproduction -- then to increase in 

size -- then to input specialisation aB a result of size 

-- . managers, R'D department·s, etc. and then the 

decision to go abroad when economies of co-ordination 

vith specialised manpower and equipment became feasible 
'1. 

at very large sizes. with the current debate and 

upheaval in industrial organisatior 

exploratt>ry paper mar finally be& rec·ognised. 

this early 

But Weldon, 

as previously pointed out" vas not the only wr i ter to 

, explore the multiproduct firme Robertson in'a series of 

Il lectures lt discussed the possibility of tirms producing 

goods that vere inherently related. As luch the 

'increased production ot(,lne usually depresses the price 
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of the other 1 so much so that i t.. may be desirable to 

curtail production of the first so as not to spoil the 

market for the second. 

A more technical tr.at~ent of the multiproduct firm 

"as provided by Pfouts. After ..examining the optimal 

condi tion of production for the single product firms (as 

developed by Samue lson , 19t7) and comparing them to the 

condi tion of productive efficiency in the mu1tiproduct 

firm, he concluded that H was inaccurate to treat this 

firm as a series of single product enti t ies. The 

difficulty for him ley in the presence of fixed factors. 

-The importance of fixed factors in the 
. theory of the Dlultipr(Jduct firm arises in 
part from the possibil i ty of transferrlng 
uni ts of a fixed factor f rom use in 
p~oducin9 one product to use in producing 
a dif ferent product. This serves to bind 
the production of different products 
together, Thus vithin the firm, each 
product is competing vith all the firm's 
other pr04tcts for use of the avai1ab1e 
fi~ed factors. Therefore the multiprod~ 
firm .cannot legitimately be regerded 65 a 
cOlleçtion of single product firms,w11 

One can of cou~e argue vi th pfouta that the • 

products do not necess~ily compete for the fixed inputs 

but rather c;omplement each other through scope, If v 

indeed lIuch products competed vi th each other for the 

fixed inputs, one vould f ind that the vedto"r of outputs .. 

"ould be a funct i on of the market pr ice since this vouleS 

... 

1 
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determine how lDucb of x, y and z ehould be produced to 

.. xiai.e profits (given the conltrai~tl of fixed costs). 

The vrlter allo sU9geits tbat th.re il some cost of 

retooling and refitting, etc. whenever anather product 

.ùst he manufactured. But is it not possible that thele 

COlts are more than overcome by the complementari ti.s in 
• r 

production? 

Eztending Pfouts' loqic further, one findl that 

where products compete for fizecS inputs, then i t ie the 

market that determines hov many varleties of output are 

produced. P'or, if the al tera tian costs are large, a fi rm 

might vell prefer to produce only good x· and reap 

.conomies of specialisation. But it chooses to produce y 

ancS z as. well, foregoing scaJe economies vhich mey exist 

in x. Why7 Because the market for 1 i s too slDall and 

the fbed inputs can only be effectively utilised py 

produc ing y and z. Of course, the revenues f rom y and z 

mUlt at least cover their usage of the f ixed cost. The 

anaiyais of Pfouta thus rests greatly on the constra ints 

let by the market end not on any techn ical incent ives 

that allows for multiproduct activity. 

The use of the techn igue of linear programming 

conet rained the author to look only at minimi sing the 

.. 

. , 

.' . 

" 
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COlt involved in multipl'oduct activity without 

conlidering th. more interelting and inval'iably l'evarding 

dual of maximiling gainl to entrepreneurs. 1 f, by 

.inimising tw. cost of tranlfer, one arrivel at a vector 

of 10x, Sy and tz (given the fixed costs F), it is 

crucial to determine whether this level vill maximise 

profits. It mey vell be that the entrepreneur should 
1 

produce 20x inltead of 10x due to the favourable priee 

for this commodity and a smaller amount of the other tvo. 

On1y in a perfectly competitive economy vill the dual of . 
cost minimisation be profit maximisation. 

lt'1 

Furthermore Pfouts argues that 

-1 t is only in the cal. in which there is 
exces. capacitf in, all . fixed 
factors ••• (that) 1 t can be claimed in any 
meaningful .enae that the multiproduct 
firm i. simply a collection of lingle 
product fi rms. -12 

Thi s 18 an observation that one can sably 

challenge. In the presence of excess capacity one finds 

the conditions amenable to multi-output activity and 

aince auch excess capacity facilitates the production of 

other lines, it places the incumbent at a decided 

.dvantage. 

If firm A produces I, y and z (due to the existenc~ 

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

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

A. For vhile B must purchase nev filed equipment j~st to 

produce Y, rirm A, already in poisession of such capacity 

to produce y, can in Any short period sell this good at a 

priee that covera only the variable cost of production. , -

The ovnlrahip of excIss capacity provides an incentive to 

become a multiproduct outfit and effectively protecta 

thia tirm trom entry. In opposition to Pfout!, then, one 

mey well argue that it is excIss capacity that 

dht i ngui she! the single product firm trom the 

multiproduct firm. It ia this excess capacity that 

allov8 all the benefits of joint p~oduction to be reaped. 

From this briefdiscussion of early explanations for 

the multiproduct firm ve can nov focus 

contemporary contributions. The theory of the 
• 

Monopoly vill be discu •• ed at some length in 

highlight the b.sic thrust . of the nev approach 

multiproduct firme 

." 

• 
/1 

on the 

Natural 

order to 

to the 

• 
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CHAPTBR 3 

TH& TH~RY OP NA 'l'URAL MONOPOLY 

-The Beginningl of the Nev Approach 

to the Multiproduct l'irm" .. 

• 

.7 

Natural monopoly has &lvayl attracted the attent ion' 

of econqmists interested in market fai lure. Itl study 

i. associated vith such 

Hotelling, Coale and Bawnol. 

name. al Cournot, Dupuit, 

Hovever, as Coale~ pointed out, natural monopoly il 

• very eluaive phenomenon, lacking any clear definition. 

A 4ec lin1n9 average cost curve vhich seemed a li kely 

defining eharacteriltic IOlt some of ita potency when it 

val observed that it is possible for average cost to be 

falling-while marginal costs are rising over particular 

output ranges. Becaule of thi s pol li bili ty, not only must 

the coat curves be Imovn, but a level of output must be 

specified to correctly identify the patural monopoly. In 

the s 1ngl. output cale thia i. a di f f ieul t task. In th. 

multiproduct lituation the task becomes impossible. 

" 

)-
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The viev presented by the authon Baumol, Bailey, 

Panza" and Willig claiml to have provided a clear 

unequivocal definition of thi. concept and to indicate 

that .. ven though a naturel monopoly exi.ts, it may be 

vulnerable to wasteful entry. 

3.1 The Unsustainable Natural Monopolht - Overview 

• 
Whenever the cost function 11 strictly subadditive a 

natural monopoly i s .. id to exist, 1. e. when one t irm can 

produce the ent i re vector of output or outputs at lover 

cOlt than any combinat ion of other fi rml each produc 1n9 
" 

the same or a different level of output then the cost 

function ils lIubaddi t ive. (This concept of. aubadditivi ty 

a pp li es both to the single and mul t iproduct ca se. The 

.riters in Quest ion hovever focus attention on the 

mul t i produc t outfi t which they believe prevails in the 

advanced economy.) 

l t, furthermore, the monopoUlt could find a lublidy 

f,ree vector of priees that detera entry and yet allow him 

to break-even then he i s not on1y feali ble but allo a -
sUlta i nable natural monopolilt. 
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The multiproduct analysis is thus integrated into 

th, 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, liveltock and human cargo a11 vith 

varying elasticities of demand and di f ferent 

charac terist ics. Though he may experience constant 

retul'ns to scale, by al ter ing his scope or di versify i ng 

hiloutput (i.e. same one hundred cars per train but more 

grain and less manufactures), 

savings or revenue increases. 

If the monopolist is the 

J>. 

he could experience cost 

./'-
01ng1. le.ot co.t~.r 

of outputs, then it vould appear that he is Invulnerable 

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

protect his position. But thi. is not necessari1y the 

case, as .i~ demonstrated by ~aulhabera vho shoved that 

sub-additivity does not neeelsarily imply sustainability. 

Although the cOlt funetion mey be subadditive in the 

senle that one supplier i. the most efficient producer of 

the vector, that supplier may becoœe vùlnerable to entry 

if he if producing on the rising portion of his average 

cOlt curve or ray average COlt curve. The rising portion 

of his ray average cost curve implies that the producer 

does not operate at least ray average cost thuB leaving 

• 
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him vulnerable to a potential entrant who becomes avare 

of thi. opportunity. 
( 
\ 

A. such, entrants not constrained to serve the 

entire market demand viII, by operating on a lover point 

on the ray, be able to enter, priee lover and steal the 

market of the efficient monopolist. Had the latter been 
-' 

operating inefficiently (eventhough the cost lunetion is 

~ubadditive), the entrant mey very vell produce on a 

di f feren t ray al together; i . e. a lo~er ray, thus 

benefiting from the slack of the incumbent as vell as the 

tecqnological benefits of least ray production. 

This reluIt presents serious poliey implications for 

the regulation ot multi-output firms. ror even if the 

~internaIIy efficient monopolist's cost funct ion' i 5 

subadditive but he does not operate at the point of 

minimum ray average' cost then an entrant can invade, 

produce Ye tentrants output> leaving the remainder for 

the incumbent. The problem of vasteful ent(y emerges 

thus vhen the monopoly is left to produce only this 
r 

remainder. In the absence of the full slate, lm 

(monoplist pre-entry output) scope economies are not 

exhausted and the benefits of simuitaneoui productio~, . 
cost complimentaritiel and the iffieient use of scarce 

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

• 
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riles 10 that the net ~ect mey be an overall' increase 

in COltl over and above vhat would have been incurred had 

the multiproduct monopolist been protected • 
, 

Thil unsustainabi li t)' of the mul t iproduct natural 

monopolilt and the failure of the competitive market to 

field an optimal result vith 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 

has ible. This involves a discussion of the veak 

invisible hand theorem and the various restrictions on 

behaviour that it imposes. Furthermore, it is also seen 

that even this veak invisible hand fails on occasions 

and, in the event of unlustainability, the need for some 

form of intervention may arise. But firlt an example 

demonstrating unsustainability will he provided to 

highlight some common problems and a possible lolution. 

.. 

.' 
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3.2 Unsustainability -- AGame Theoretic Approach 

Me '~ve just seen how a natural monopolist, through 

being the single most effic ient producer of a vector of 

outputs, may yet be vulnerable to entry by non-innovative 

firms. Th i s observat ion was f irst demonstrated by Panzar 

and Willig'. 

Eariier vritings on the subject of. natural monopoly 

did not focus on this anomalous posBibi 1 i ty because their 
-

concept of a na t urai monopoly, i. e. MC being everywhere 

lover than AC, is different from the definition used by 

the -new approach. , 
Here a natural monopoly 15 def ined as one in which 

the cost· function is subadditive, Le. a single producer 

can, by individual operations, produce his output vector 

at a lover total cost than the sum of his his separate 

rivals can, in eacn and every fi rm and output 

configuration. But even if the, monopoliBt's cOlt 

function is subadditive and he enjoys the benefit of 

economies of scope, scale, cost compl imentar i ties 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 i5 still subadditive but 

• 
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which' ia not ana10goua) to 1(ealt ray average cost 

produc:t ion. Herein liel the essence of unsustainabili ty. 

To provide . an dntuitive exp1anation of thi. 

uneustainabi1ity concept, ule vill be made of a simple 

galll "hicb lac-kl a core. 

• 

/' Ne devise aga •• })et"een an ineumbent alonopo1ist and 

,. IIries of potential entrantl. (Po11oving Paulbaber), • lA 

this . example, the monopolilt produces on1y one output 

(electricity). ~t the reasoning and 109ic indicates ho" 

unlulta inabi l i ty could apply to the multiproduct case a5 

"ell.' 

Suppole that to lerve three to"ns tri th electrici ty 

CO'~I $660 in total, $400 for Any t"o and $300 

-individually. This COlt function is subadditive sinee 

singlé firm production is least cOltly. 

Le. C[A + !J + Cl • $660 

C (A+C), C (A+B) or C (B+C) .A,C}'O 
C (A) or C (B) or C· (C) ~o 

~lone 

C (A+C) + C (B) ·400+300·700-

Since the average cost of serving any 
r 

~',,'\. 

"-

.-
.:F 

• u .... 
.V 

Average Cost 

220 • AC) 

200 • AC z 

300 • ACs. 
;1 

233 • AC. \ 

two a10n, is less 

~ 

~ 
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than the average cost of serving thr.e simultaneously and . 
lice an entrant can vi th the same plant and equipment 

enter the market, there are no priees t'hat vill prevent 

entry. 

por if A and B eontraet vi th a entrant to supply 

them at $200 eaeh, then there i. the ineent.ive for C to . 
seek another supplier and make unprof itable the existi~ 

agreement of A+B. Sinee C must nov pay a priee of $300 

(the stand alone cost of supplying himself) then he has 

the ineentive to contract vith another supplier t~ 

produce at $400 vhi le he seeretly negodates vi th ei ther --B or A. If C is villing to pay more than $200 (the priee 

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

one of unstable reaetions. 

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

nov, by eontracting vith C, pay $180 each \ vhieh il lesa 

than they ordinarily will pay if a11 were supplied by the 

same plant. The game of coll usion, strategie 

interact ions and unstable promises, therefore, leads to a 

situation ~hat is vorse for alla No player viII contract 

with a supplier if he knows that the left out party (C) 

will offer a better dea! to him. AS' long as there ia 

thu8 an excladed partner in the game who is villing to 

pay an am~unt AC 3 + E > AC a up to his stand alone cost of 
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serving hlmseU, the natutâemonopoly vUl he unstable, 

i.e. C(A + B) • $200 each CCC) • $300 

nov vith entrant! and C contraeting 

CCC) - $201 < 220 < 300 

$201 < AC! < AC~ 

(stand alone 

cost) 

C(B) or C(A) • $199 < 200 
t 

average COlt 

vi th tvo players 

vith unsustainability arising from 

AC z < AC, < AC l 
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Pree entry here in a perfectly contestable environment 

leads, therefore, to an unsustainable solution. However, 

one must investigate the causes of this dilemme -- why 

c~1!. a natural monopolist not sustain himself against free 

entry. What prevents him from at least price 

discriminating and keeping the market aIl to himself? 

The ansver lies in the configuration of his cost curve. 

If he charges a higher priee to one group of consumerl, 

entry becomes feaaible in that market. If he produces at 

ray average cost, the possibility of entrants 
. . 

contracting vith excluded parties becomes ~_poBsibility. 

B~ producing the èntire vector he invites an entrant to 

produce at the point of least ray average cost. The 

entrant can nov produce the smaller vector which keeps 

supplyon the dominated revenue "curve. 

'. 

/ 
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Mere botb ray average COlt and priee il tbua lover 

then tbe corr.lponding point of production ot the 

aonopoliat. Pert.ct information about COltl on the part 

of con_umera will lead to a leriel of circumltancel 

detrimental to aIl. But thi. pert.ct information on the 

unlultainability of the natural monopoly Ihould 

pr.cipitate a lolution acceptable to aIl. Oemaetz Ityle 

contracting (where- production rights are obtained by 

competitive bidding)' enaure our tvo eonlumerl a lov 

priee and tbe other a higher priee vith the option of 

taking it or refu.ing the .ervice. The failure of aIl 

playera to reach any agreement individually doea not, 

however, rule out any form of collective agreement. AlI 

partic~pants Itand to lose by aiming to get the mOlt out 

of tbe contraet. If they each knov that their dual 

contractl are ïnferior at eac~ Itage to anpther polsible 

contract witn the neglected party and if aueh knovledge 

i. freely available, then a likely economie. solution is 

to undertake a collective long term contract vhere each 

player wins. 1ft the absence of a common agreement the 

'service may not !le provided and even if it il provided')y 

an incumbent monoplist the service .(because the 

producer il unsultainable) viII be di.continuous. Pinal 

optimal outco~e8 in the prelence ot common information on 

cOlts is not an impol~ble result. Where there are large 

numbers of conlumerl and bargaining COlts are high, 

\. 

\> 

, , 
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ho.ever, the .olution"1 call for intervention in the 

fora of the regul.tion of antry" into the .. rkat. 

Pro. thil brief expolition of th. un,ultainability 

of the lingll product natural .onopolist ve now focus our 

attention on the nec •••• ry and sufficient conditions for 

IUltainability in the multiproduct environment. The 

concept of aubadditivity will also be explored. 

) '. 
, 

3.3.1 Subadditivit 

We have s •• n that unlust.inabi·1ity ari.es when the 

aonopolilt producel on the riling portion of hie .ver.ge 

COlt curve (which is subadditive) and 'as such he does not 

operat. at • point of lealt ray average co.t. 

. ( 

Another caule of thil phenomenon il the .xistence of 

Itrong product lpecific economie. of Icale coupled vith 

.eak co.t co.plementaritie. yieldin9 a COlt function that 

ia not strictly trans ray convexe The problem il further 

aggrevated by the existence of positive cro •• 

elasticitiel of demand for one the monopolist' s 

products. If, therefore, the multiproduct monopolist 

railes the price of a particular product to sublidise 
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.nother, an entrant can reap a profit if his produc't is a 
! 

clole lubltitute for the first. Free entrr, therefore, 

caUlel the monopolist to lose this product and 'the COlt 

complementaritiel that go "ith it. 

The true 101les from free entrr thui occur "hen the 

aonopolist no longer produces hi, entire set (Y1 ••• y~) 

and 10 cannot reap scope sevings. His remaining set[t1 

••• y" -1 ltherefore increases in COlt. vith the possibility 

that overall cOltl in the economy of C[Yl ••• Yn-\}+ c(Yn 

Jare greater then if the entire set vere produced by the 

monopolist a10ne. The natural monopolist ia th~a not 

only unaultainable but s~bjected to "asteful entry as 

vell. 

The natural monopoly, it ia uaeful to note, emerges 

in th. co.petitive market precil.ly becaule itl cost 

function is lubedditive. lt is not seen aa a market 

failure but as an example of market lucc.aa. The process 

of competition ensures that technical efficiency prevails 

so that if one firm is cheaper than a multitude then it 

vil1 emerge. 

But the market in turn caules the monopolist to be· 

vulnerable to vasteful entry (after a certain time 

period) for thouqh this firm may pos.ess an absolute 
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.dv.ntage in producing a .et of productB it does not 

n.c •••• riIy posse.s this advantage in producing each and 

.very one of its output •• The whole i. definitely 

che.per than the sum of the parts. But then a few of the 

parts may prove to be Quite enticing for not aIl these 

part. are of eQual valu~. It is the existence of these 

choice perts that can be profitably marketed in isolation 

that ca~es the monolith to beeome vulnerable. 

The market succeeds on the one hand by allowing the 

monopoly to emerge but fails 

allowing i t to be invaded after it has become 

e.tablished. Baumol et al, howeve~_have shown that under 

a .et of restrictive ·conditions the natural monopolist 

eould by the second best welfare rule utilise the Ramsey 

prices which maximise welfare subject to a profit 

constraint, and that thi. set of priees for the 

mul t iproduct firm producing outputs vith 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 vith the 'weak 

invisible hand', society obtains the blissful results of 

natural monopoly efficient production as weIl al 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 with the hope of:demonstrating 

the use and power of the analysis of a multiproduct firme 
1) 

3.3.2 The Subadditive Cost runction -- An Investigation 

WA cost function is subadditive for a 
particular output vector y when y can be 
produced more cheeply br a single firm 
than by eny combinat ion of smaller 
firms.'" 

This notion is et the heart of the theory of natural 

monopoly. 

c(y) ~ c(x) + c(y-x) for al1 x ~ y 
,. 

i.e. c(y) $ ~c(xi.) 
~ ., 

where i x\ • Y 
hl 

This is of course the single product concept of 

subadditivity and to ex tend it to the multiproduct c.s., 

one requires the definition of ray lubadditivity. wA cost 

'function C(.) is said to be strictly raY-Iubadditive at y 

if, for Any set of two or more positive numberl Vi that 

SUBI to one, 

LC(Vi y) > C(YLVi) • C(y)'" 

where y • y~, YI.' ••. y j\ • 

At this point on the ray, it is cl •• rly ch •• per to 



( 

--~- - -- ---- ~ -~ -

61 

produee the full Itate 

on1y portions of it. 

vi • l rather than producing 

It il nov u •• ful to exallline the cau.el of 

lubadditivity and to 
\ 

d.termine the extent to which they 
, " ~ 

eould alli st in the proper identification of a natural 

lIIonopoly. But before thi. is done it must be observed, 

that -Iubadditivity is a global not a local concept. 

Specifically, (i) to determine that a cost funetion c(.) 

is lubadditive at lome output vector y it ls necessary to 

have information' (.xplicit or implicit) about th. velue 

of c(.) for every possible output vector smaller than y, 

that is for all y* + y, y* ~ y.-' Unlike the property of 

Icale .conomi.s et output y it is impossible to assess 

lubaddivity only in this range of output y. -The cost 

funetion mUlt be scrutinized not merely in the 

neighbourhood of tbat point, but allo all the vay to the 

aX.I and th. origin ••• thui to prove lubadditivity ve must 

have information on the costl of every potential lmall or 

int.rmediate produc.r •••• • 1 • 

AI a theor.tical device, hovever, it il novel in 

that for th. firlt time it il poltulated (according to 

th. author.) that the internal OOlt function of a firm 

vill lead to the as.ociated industrial structure. 

, . 
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Here then are lome lufficient candi t ionl for 

lubadditivity al outlined br Baumol et al in their nev 

book. ll 

(1) Exiltence of economiel of ICOpe up to the level of 

(2) 

(3) 

1\ 

output YL" > ~c(y' ) 
1. \ 

This il the only 

nece~lary condition. 

Decreasing Ray Average Cost --
~ " " c(y) == 2U" c(y) < ~C(UlY)1 Lu·~. l, u· > o. 

~ -\.., "-, \"\ 
i.e. no proportional divilion of output betve,n firms 

vill reduce total cOlt. 

Decreasing average incremental cost up to y and 

economies of scope at y imply multiproduct economies 

of Icale and hence lubadditivity at y. Hence, since 

there il decrealing average incremental cost in one 

product line, this must be monopoliled to save cOltl. 

" 
\ 

(4) Tr~ray convexity along any one hyperplane together 
l 

vith 'declining Ray Average COlts provide another 

condi tion. 1 a 

(5) If cL) is supportable at y', then cL) il 

lubadditive there. 

Thil notion of supportability impliel that there existl a 

- :w," 
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priee output vector which jUlt aiiowi the firm to cover 

" itl COltl. Conlider any non zero pair of output veetorl, .. ~ lueh that y and y , .. + y~ y • 0 y • Then by lupportability, e(y') " > y • 

h (y. ) and 

c (y~) > b • Y • h(y ). 

Adding ••••••• ~ we have 
... e(y ) ~ .. \ 

+ c(y ) > y + y o 
• h(y ) • 

Th.le five conditions are eaeh luff ie ient to 

guarantee that a eost funetion wi~l be lubadditive, sueh 

conditions as thele ~ontribute to the birth, growth and 

maturity of natural monopolies. The Question vhieh 

invariably arisel at this point is, given these 

conditionl on the cost funetion, doe. a priee-output 

veetor automatieally exist that will enable the 

monopolist to be fealib1e and yet deter entry? We see 

that thi. reQuirement of sustainability i. akin to the 

notion of equilibrium (a state of relt) when no motivel 

exilt for dilturbing the status QUo and when aIl aetora 

are satilfied. A IUltainable priee output vector aa we 

'Ihall see in a eonteatable market is an efficient 

configuration that minimisea co st and on1y a110wl pricea 

conliatent with the tirlt belt weltare maximising level. 

--~ ---- -------- -



3.3.3 SUltainability 
) 

/ 

, 
WA vector of pricel p* il IUltainable for 
• let of ineumbent firml in an indultry if 
the ineumbent firml are finaneially viable 
at thole prieel and if no potential 
entrant can find a marketing plan for 
which the antieipated economic profits ~ yL 
- c(y·) exceed the costs of entry E(y"r. 1f 

64 

One ean immediately see that a subadditive cost functicn 

il not alvays a sUltainable one.· Whereas the old notion 

of a declining AC1. as the characteriltic of monopoly 

balically ruled out marginal cost pricing vhen MC lay 

everywhere below AC, the nev concept in its definition 

implicitly permits the anomaioui and aberrant behaviour. 

Any firm which is cheaper in a set of productions i$ 

total may not be cheaper in each individual item and some 

firml may thui posless the ability to service one 

perticular line of output at lover cost than the 

monopolilt. produet may not experienee eost 

complementarities vhen produced vith another but the cost 

of the other will rise if the first il removed. That is 

to lay, though the lecond needs the first the first doel 

nct necessarily reQuire the lecond to lover its cost. 

The poslibility of entry can thus be discerned in the 

Itand alone product vith the dependent commodities rising 

in COlt if the monopolist losel production of that which 

il vulnerable. It il important nov that ·ve investigate 

1 



r 

L 

• 

, . 

'1 
65 

• whether there ex11t any priees vhich if cholen by a 

natural monopoli It, viII permit the monopoly firm to 

oparate profitably '''in conteltable markets and yet 

di.courage any and aIl entrants vho offer no 

innovation."u Thele conditions can be listed as follo"s., 

1· Existence 2! Undomlnated Prices 
~ 

1here exists a price p* such that there 1. no price p < 

p* for vh1ch 1\(P) > Ï\ (P*), i.e. there must be no lover 

price than p* that viII yield a profit to an entrant. 

Thils condit ion implic i tly impose. the condition of 

production at least ray average cost, violation of which, 

ve sav before, leads to unsustainability. This can be 

demonltrated by c~nlidering a graph of conditional 

profitability given pricel P~ and P~. 

---- -- ---
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Tbe figure provid.s a representation' of " 

lIustainability in priee lpaee and represents an industry 

produeing two lubstitute produets. 

a 

The eurve Ï\ • 0 is the locus of undomiriated P 
,P pairs whieh just permit a firm marketing both 

• produets aa a monopoly to break even. 
The set lf' ~ 0 represents a11 tho.e pai rs of 

priees which permit a firm marketing only good l to 
make non-negative profits. That i5, for Any given 
value of P charged by some other firm supplying 
good 2, this set includes the values of ~ whieh 
offer non-negative profits to a firm aupplying only 

, good 1. The T ~ 0 set is defined analogously. 
The intersection, R, of these two non-negative 

profit sets consists of all priee pairs at which the 
two single product firms can simultaneously avoid 
losses. At point! both such firms earn exactly 
zeto profits. lt follows from the hypothesis that 
the industry is a natural monopoly that the ~. a 
locus must pess to the 'south west' of R. That is, 
it tells us th3t a multiproduct firm ean break even 
by marketing the pair of outputs at priees lower 
than those which independent producers of the items 
wou1d have to charge. This i8 all the natural 
monopoly condition tells us ...•.•••• lt is easy to 
see (however) that an undominated zero-profit point 
such as C cannot be sustainable, sinee a firm 
marketing only good l can charge a. priee alightly 
less than the monopolist and earn positive 
profi ts. 11 

Only if the incumbent monopolist restricts itself to 

priee veetor on the arc AB will he be able to deter 
/ 

entry. Any other point on the locus iT. 0 will invi te 

entry into one product line eausing the least cost 

producer to lose his cost advantages. 

Having eliminated the possibility of dominated priee 

vectors and non least ray average costa, it is' important 

to note that the monopolist must be efficient, i.e. his 

cost funetion must be subedditive and he must take all 

, 

op 
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adv.ntages of this sUbadditivitY. 

On the prleing side there are also some rules to be 

followed and by assuming a contestable ~rket the first 

of theae will be that 
~ 

If the multiproduct monopolist i. already pricing at 

the limit where he effectivelf 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 trom the incumbent. Our 

monopolist thereforè becomes unfeasible by invitin9 
a 

ef~icient entry. We focus now on our second primary 

condition whieh favours s~tainability. 

Ondominated price~nd Trans Ray Convexity 

ft 

As hafore the co't funetion must be trans ray eonvex 

and the priee vect&1 undominated. Thi., therefore, 

implies that the cost funetion ia supportable at Y (the 

level of output in question). An entrant cannot hope to 

market !hl ~ produet by producing a smaller Quantity 

and hope to break even. Of course, this does not prevent 

an a9gressive entrant from modifying slightly a product 

. and earning positive profit. 

, .,. 
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~inally in a perfectly contestable market priee must 

not be les, than MC; there can be, then, no form of cross 

tublidy. In the case of natural monopoly with decreasing 

ray average cast and cost complementaritie., however, a 

Ramley-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 aIl the products sold by the 

firma (thus violating the first best principle). 

Here vith priees held fixed at their market 
levels, the derivatives of profit with respect to 
quantities are proportional ta the corresponding 
derivatives of consumers' plus producers' 
surpluses .••• ,.' The monopolist knows that his 
profits are limited to E (the value of entry 
barriers) •••• and that the profit of an entrant 
will be no greater than pseudo profit (pseudo 
revenues les. costs, including the cost of entry) 
calculated at the monopoly market priees 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 vhich at his fixed priees happens to 
maximize pleudo profit over T (the potentially 
profitable region) then pseudo profit must be less 
tban zero everywhere else over T. That is profits of 
aIl potential entrants must be negative and the 
monopolist unique mark~t position is guaranteed to 
he lustainable. 

The monopolist who seek. stationary priees 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 priees. But by doing so, the firm 
inadvertantly maximizes net social welfare. Thus, 
the same invisible hand that guarantees 
velfare-optimal pricing under perfect competition, 
may guide the far sighted monopolist, seeking 
protect ion f rom entry to ,the Ramsey welfare opt imum 
•••• It should be noted hovever that even 
lustainabilitf. of Ramsey pricing does depend on 
global pr~perties of the cost function. 11 ~ 

-
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These propertiel are notably declining ray averag. costs 

tOgether ,vith trans ray convexity. 

One, therefore, observed in 'an intui t ive, fashion 

four major effects) impact and become essential for 

.u.tainabilit~ of a natural monopoly. 'These are its ovn 

p~iCf! ela~ticity and cost complementaritiea in produc.tion, 

together vith cross e,lasticities ( existence of 

Itubstitutes) and product Spécifie eeonomies of scale in 
, ." 

'" '. one product line. Cost complementaritie8) and independent 

.' 

, , 

7 

~ 

) 

u. ~ ,. 
. . . 

• 

demands . (non existence of 'UbBtitu~es pz;oduced by 
. 

entrants) favour sustaifl18bi li ty but decreasing average 

.fncreJf'ental cost. and stroAg product spec if ie returns to 

scale, veak cost complementarities, strong 'subs~itution 

et teets in deD\ànd and non least ray. average cost do .. 
not. 1 ' Whete there is a suppoz::~able priee output veetor 

vith no pcoduct specifie fixed. eosts the adoption of the 

Ramsey optimum priees will 

output is not only jOld 

guarantee that the fealible 

but viII allo'\f for both 

effieieney in resource use and pri~ng. I·n the absence 

of these stringent condit~ons no su~tainable priees may 
'-.." 

exist and free entry may result in waste of resourees. A 
-

poliey > option here . is one Qf tatal protection of, the 

natural mon o poli st so that he alone utilises all the 

economies of sealftr and ~eope_ whil, 'eliminating latent 
~ 1 .. -. 

exce~s capacity in production. But immediately one 

-, . 
.. .. 

. '. 
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encounters a major~ problem. 

In the ~sence of competition (actual or potential) 

the monopoliit may have little incentive to becouae al 

eft icient al he vould be if the threat of entry pers i stl. 

The ~hreat of entry on the other band hinders his scope 

of operations and rendera intertemporal allocation ~f 

resources sub-opt imal • 

policy maker. 

Clearly a dilemme confronts the 

To this researcher the problem is not as 9rave as it 

may .een 'at first si9ht. Many factors are involved that 

must nov be explicitly introduced. In a regime'ôf open • 
entry the products of the unsusta i'nable. monopolist vill 

~ 

rise in cost. Questions then must be asked re9arding t)'le 

availability of substitutes for these high cost 

cOIDIIlodities, their place in terms of overall welfare 

(ho.ever defined basic need?), their importance in the 

nat ional economy and tl';'e losses- sustai ned in other piSrts 

of the economy vith a possible 1055 in consomption. The 

latter indirect etfects could very vell be the most 

important, espec ially where the (n-1) produc t sare used 

as inputs into other i ndust ries that nov vill exper ience 

a rise in cost. Knovledge of the overall total effect of 

entry is essential for policy purposes and only a cost 

benefit analysis accounting for a11 repercussions vi11 

• 

\ 

.. 



, 

., 

, 

r 

71 

provide any meaningful guide to decision making. There ~ 

_, then be a role for government in the industrial 

eeonomy. Even the weak invisible hand fails on 

occasions. That it 18 theoretically proven (via 

unlustainabi lit y ) that the market could fail vi th t ree 

entry, 

varying 

potential competition, contestable markets 

industrial structures ia one of the 

and 

most 

innovat ive contributions to have emerged f rom the overal1 

uprising in industriel organ i sat ion. (Other economi sts 

have seen the matter di f ferently. For Spence 21 the' ma in 

contributions lay in conceptualising technical and 

meaningful ~erms for the mul t iproduèt fi rm and for 

Brock z 1 the overall contribut ion lays in the syatemat ie 

and formal charaeterisation of industry structure.) 

The fact rema ins that there i s a case vhen the 

.arket tails and a redu~tion in total cost can only 

emerge vith some form (Jf poliey directive. We tocus 

attention nov on the weak invisible hand theorem. 

3. t Naturel Monopoly and the Weat 1 nv ilible Hand Theorem 

The nak invisible hand theorem utilizes the 

optimality of Ramsey Priees subject to a proH t 

• 

, 
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constraint (wh.re thi. con.traint mey he zero). As first 

postulated by rrank P. Ramsey33 and conliderably 

Modi fied, these priees, which represent the relat ionship 

~ 
between the elasticity of demand and the marginal cost of 

__ ..... a set of products, are the second-best optimum pricel in 

( 

• 

a multiproduct monopoly constrained to eover at least its 

total cost. Baumol has proven that under a set of 

restrictive conditions these priees which are the optimal 

priees for a Qatural monopoly as far as velfare maxima is 
1 

coneerned, _viII be selected by a monopolist vho ia guided 

by no such altruistie goals but only by the force of his 

ovn self interest. By so doing the monopoli8t also viII 

find himself sustainable against entry.2l 

One could acetpt this result as i8 but it still 

would be vorthvhile to examine its implications. In 

t.rm8 of our model the Ramsey priees will allocate common 

fixed eosts among elastic and inelastic goods and it i8 

this eommonality of fixed inputs that causes such a 

dileriminatory pricing scheme. We ahall endeavour to 

show the sub-optimality of these Ramsey priees. 

In order to ootein the result of the veek 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 of outputs 

""" 

, 
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dilplaye trans ray convexity and leaet ray average cost. 

Th~abeence of product specifie economies of scale in any 

one line of output ae well aa the absence of close 

entrant aubstitutes are crucial assumptions that are 

made. Por example, the presence of trans ray convexity 

(and supportability) and the abaence of lealt ray average 

COlt production means that an entrant can invade, produce 
~ 

at lealt ray average COlt and' earn a profit at a lover 

priee. 

rurthermore the priee vector must be undominated. 

Thil new concept (al ve aav) entails the fact that at no 

lover priee can the entrant produce and hope to make a 

profit. He il thus constrained to produce the entire set 

of goods of the monopolist or elle see if there ia Any 

chance of trans ray convexity and scope economies at a 

lover output level. In order to be lustainable then the 

natural monopolist must reap all economies of joint 

production (ICOpe, scale, coat complimentarity). He 

must, furthermore, earn zero profit after rente "That is 

if !(y ) is considered as a rent and is included in the 

monopoliste' COlt., Bustainability requires that the 

monopolists's total revenue not exceed those total 

costa."J· 

Theee conditions accrue at one point of production 
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where different quantitiel of outputl are produced. 

Since he mUlt le11 the •• pr~ctl in order to break even, 

reliance ia made on the elalticitiea of demand for the 

varioui products. Pricing must be such that the outputs 

are aold to provide revenues sufficient to cover total 

COlt. We see then that thole goods vhole demands are 

elastic viII be priced at a lower levei than those facing 

inelastic demanda. The final result ia one where fixed 

costl are allocated, profitl are limited to the extent of 

natural entry barrierl, entry il deterred and the lum of 

consumera and producers surpIu' maximiled. 

This reluIt, as will become apparent, i8 highly 

dependent on the exiltence of a leries of outputl vith 

varying elalticities using common production facilities. 

In the prelence of product specifie fixed costs, those 

inelastic goods that be~r a greater burden than their own 

fixed COlt requires will become vulnerable to entry by 

any firm villing to enter. There May thul exilt a Ramley 

priee in the presence of product-lpecifie fixed cost that 

is vulnerable to entry. 

As Boadway 2 • has further observed, aIl crosi 

elasticities of demands must be zero. A positive crOl1 

elalticity denotes a substitute. As the priee of the 

inelastic good goe5 up, quantity demanded of substitute 
j 
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product. increaaes leading ta a lo.s of sales of the 

Ilonopolist and sa the unlustainability of his revenues. 

The firm must also be a priee taker for the input. 

it purchases, there must be no eonsumption externaliti.s 

between the goods in Quest i on and the rest of the eeonomy 

must be perfectly competitive. 

One alla observes that luch a priee is the optimum 

optimorum in the aense that natural monopoly will redvee 

resouree uae vhile maximising the varioua surpluses. But 

the priee vector itself ignores the ef fect on equi ty of 

luch a policy. The inebstie good will bear a high priee 

whereas the consumera of sueh a good may not be in a 

pos i t ion ta retaliate. 1 f dames t le telephone se rviee, 

for example, is inelastically demanded, then ita priee 

will rise higher than the eost of Hs production. Such a 

rise may reduce the disposab1e incomes of consumera in 

the lower stratum of the income ladder. In such a case 

consumers of domestic service will subsidise long 

di stanre users (where demand i 5 assumed to be pr ice 

elast ic) • The Ramsey schedule of pr ices can thui be seen 

as one vhich placea heavy emphasis on drawing velfare 

cone 1 usi on s f rom the not i on of consumera surplus and 

~tlclty 01 dellland without investigating the velfare 

imp ications in terms of eQui ty. Thus accord i ng to this 

• 

, 
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rul. tho •• who cannot •• cape will pay. 

• 

, 

1 
1 

1 
î 
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CHAPTltR , 

&.1 Bconomi.1 of Scale and Economies of Scope 

-MOlt important, the nev literature has introduced 

a. a complement to the old concept of 'economies of 

.cale', the ne" concept of 'economies of scope' which 

me.sures the cost advantages to fi rms/ of prov idi'ng a 

large number of diversified products as aga inst 

.pecialislng in the production of a single output."l 

~ .. 
CC" ) ~ 2- C. (1\.) w'<\t t\, Z 1- :: 

'" 1. 

t • \ l'l 

[~ ~j v.. 
~1\Cl. ~~ C 4 ~ <:. l. 'X.. " ") \. a, 

The above represent.tion of economies of scope implies 

that produc ing a ve~tor together costs lelS than 

producing the sa me quantity in separate firms. There are 

thui advantages to multioutput production. This concept 

is closely allied to that of subaddi tivity where the cost 

of production of a vector i. less if produced in one 

single firm then if this sa me vector 1s shared emongst 

any combination of competing firms producing in any 
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configura.tion that they desire. Bconomies of scope is 

thus a "eaker concept than that of subadditivity. Scope 

ensures that the cost of simultaneous production is less 

then single output product ion but does not preclude the 

possibilityof n firms existing each producing a share of 

total industry demand, but produc in9 in such proportion 

that they are able to reap the economies of simultaneous 

production. The chief rai son dl etre of the multiproduct 

firm ia then the existence 
,,-

of a cost funetion exhibiting 

economies of scope. Sub-addi t i v i ty on the other hand 

indicates that a single fi rm i8 the least cost produeer 

of the vector of outputs. 

Some of the con tribut i ng factors favouring 

subaddi t i vi ty are as we have seen, the ex istence of 

economies of seope and ec orKllti es of scale, coat 
. 

complementarities and quasi-convexity ( trans ray 

convexity). Al1 these supporting causal effects have one 

thing in common -- they emphasise the overall benef its in 

terms of cost reduct ion of joint production as opposed to 

single output activity. 

It i9 the objective of our exercise now to 

investigate the causes of economies of scope since, as 

pointed out by Bailey and P'riedleender, "it is cleer that 

much more research i5 needed on how and in what 

., 
\ 
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circUIlltances scope economi •• aris •• "2 The li terature so 

far tak.. economies of scope as given vithout 

inveatigat;ng their causes. The following is an attempt 

to identify economies of scope and examine the exterit to 

vhich thi. as opposed to economies of scale il the more 

important 80urce of barriers te) ent ry. 

'.2 Economiel of Scope in the Multiproduct rirDi ' 

Since ICOpe economies play a fundamental role in our 
" 

analysis and have been implicit in the work of Marshall, 

Boddy 1 Weldon and Devsnup~ ft will be useful to carefully 

examine this concept to determine the extent to vhich it 

i8 a separate and nev invent ion or whether i t has alvaYI 

existed in the literature. 

Scope economiel arise when i t il cheaper to produce 

!.!!tl. of commoditiel in one-tirm than it il to produce 

indi vidually in a multipl icity 

measund by 

of f i t'ml. They are 

What reasons account for such cost saving8 to multioutpllt 

.... 
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production? Por Marshall thi. saving results from the 

autolDatic production of an "additional commodity vith the 

production of the first. This is the classic case of the 

joint product and can be observed in the case of mut ton 

and wool, sugar and bagasse and beef and hides. The 

10gisticB of product ion, therefore, enables single firm 
----production to be cheaper, cet~s paribus, than multifirm 

aetivity. 
" 

Weldon, on ,the other band, dealt vith multi-output 

firms consciouBly producing~. Bet of commodities that are 

not automatically related via technolGgy • Here such' 

• cope economies arose as a resuit of indivisibilities of 

factors in place as vell as market potent ial. On. 

therefore observes savings due to efficient use of 

managers, vorkers and elimination of transport costl. 

'l'he latter factor being ident i fied as important, creàt ing 
, 

an incentive for multioutput production' while providing 

the impetus for multiplant operations as ",11. His 

analysis thus ex tends to plant subadditivity as opposed 

to firm subadditivity alone. . . 
More recent literature begins vith the premise that, 

• ince aU firms are basically multiproduct in character 
1 

and hence scale economies cannot be rigorously aefined, 

th~ exists the need to invent another construct that 

J • 

. , 

: . 

i j 
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will encompass both economies due to Bize (Product 

Spec ific Sclle economies and Decreasing Average 

Incremental cast) as vell as sBvings due to composi t ion. 

A combination of the two will provide some measure of Ray 

"'Economies of Scale -- a prozy variable of scale in the 

multi-output firm. 

The mechanics of this insight will be ezplored in a 

little detail .. to uncover Bny strengths, flews or 

wea.4nesses that such a measurement approach vi 11 enta il. 

First scale economies in the s,ingle product case can be 
1 

defined as 

S • ACIMC • T~Y)r 
C/ y) 

... 
and -if 5>1 then to~al 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 leveis of a given 

bundle of outputs change proportionately; that is, the 

composi t ion of output is assumed to remain f ixed while 

i ts scale is permi tted to vary."· 

i.e. Ray Economies of Scale are given by 

r 



Sn,(y) • C(y)/y • V,C(y) :: CCyviYi c\(y), -' 
La, ~ 

~here ~~ (y)a,~ C(y)/e.y" • 

Sn(y) • ~ 
11\ MC .. 

or 

" 

• 
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eq 2 

This is just the relationsttip of a ~ange in total cost . 

'" to an expansion of al~ outputs by a sca1e factor t" vi ~h 

y representing th~ composite commodit'Y where output 
-

composition is fixed ':but scale varies, sO'that 

"This follovs because the quanti ty of th~s composite 
"-

~ -commodi ty embodled in y is t, and becau!?e the marginal 

cost of the composite commodity i5 

can be 0 

interpreted es the elast ici ty of the output of the 

'releyant, composite commoc!i ty vi th respect to the cost 

~eeded to produce i t • " • 
, "\ ~ . :~' 

'. 
,-

... 
BU~_ this ~-, 18 .weak in the senSe" that if 

, 

the output 
, w 

proport ions are rigid ,there is only limi ted capture of 

the essentiel concept of economies of diversification. 

The choice of weights is therefore highly arbitrery and 

the true ef fects of êconamies of scale', in the 
, , 

multi-output unit can be seriously distorted if as- output 

propor~ ions al ter there exist(5 the patent is1 for cost 

reduction. Expanding output flhile .,holci'ing proportions 
" fixed (Let- restr.aining production to just one ~ay) could 

( 

-,~ 
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thus involve a needless ~ncrease in costs hy the 

producer. 

'\ ", 

In addition, accurate~y calculating' multiproduet 

economies of scale one must not on1y account for scope / 

economies but product-specific scale economies as vell. 

We have previously seen (chapter 1) that product specifie \ 
') 

scale economies for good 1 are measured by 

Sl • Ale! (y) 
MCs. 

• ..L (c(y" 
Ys. 

Y" ••• X") - c(O(y" • •• y .. ) 

, 
A1gebraicallY ~ipulatin9 the expressions given in 

,eqQations (1) and (2) for ray economi'~s of scàle and 

eeonomies of scope, Bailey and' friedlaender have' 

demonstrated that "the measure" of mu'ltiproduè't 'scale 
• 

economies can be relat@d to the measures of product 
, 

,specifie scale economies and scope e:ecmomies (by) 

........ 

economies 

vhere 

Ss.~ • wS, + (l-v)S, • multiproduct scale \ 

l - Sc 

v • Y. ac / ~Yl 
ylac 1 Yl + Yj~c / iilY, 1. 

. . 
(subsCripts land 2 repres~n~s two separate goods) .. 

. vhich r~~gh1y represents t.he share of the. ,vat iablè cost 
; !' 

Qf production incurred for product 1. Thus the overall 

o ' 

. " 
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degr~ scale economies for both products ia a weight~d 

average of the degr.ees of scale economies pertinent to 

products land 2, magnifièd by economies of scope through 
\ 

the factor 1 / l-Sc w., 

Where one faces a cost.function that revealS scope 

economies but exhibi ts a marked absenc~ .of1 product 

specifie economies of scale one could still experience 

eost savings due to diversification'. Any such 
, ' 

observation mey prompt one to infer trans-ray,convexity 

where the savings of joint production are great in 

relation to increasing returns ta scale in the single 

existing lines. ·'As such the existenc.e of trans-ray 
~ 

convexity resulting primariIy f~om decreasing ray average 

costs up to the relevant levels vi 11'' ensure that a cost 

function is subadditive which ia the neceBssry conditions 

for' tne existence· of a natural monopo1f. 

Unlike ' the earlier ..,riter~ the latèr scholars 

concentrate On algebr~ic manipulation neglecting a 
• thorough exploration of the causes of, scope economies. 

They just postulate that the occurrence of joint 

production creates cost reductions. 'On~ will ~hus· be 

tempted,to.ask i~ aOl firm can dtversify to.a~y·limit and ~ 
experienc~ reductions in costs. 

- \ 

elearly there are limits 

to diversification and so the causes of sc~pe eco~o~ies 

.'( 

\ 

, \ 

" 

~< 
C . 
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must be identified to determine if ïndeed it ,is a greater 

'barriet' to entry than Séale • 

• 
Nonetheless there has been recognition of this 

limitation and some descriptive explanations for the 

'sources of scope have been proposed by these later 

vriters. 

, . . 
P1.rst the nO,tion of, the ,classical mut ton and 'vool 

combination makes it~ reappearan~e and scope arisee due 
. f -

to joint producti'on' or automatic p;oduction proeesses. 

. 
In addition items such as the re-uSe of vital inputs 

• 
• such as the production of paper and books provide another 

resson. Other examples occur in the'case of transport 

industries networking and route ~ combinations 'which 

fscilitate maximum use of existing facil~tie~ (e.g. the 

use of aircraft and larger planes slong the varied 

routes). In addition, where information is needed by 

related firms but the market is- a poor transmitter 1 firms' 

are forced to ~erge so internalising the~ information 

proces,es. 

But thèse,' are all vatiants of the most important' 
/ ' « 

characteristic of alla This is the indivisibility of 

fixed inputs in the production
c 

of Y that like a publjc 

" .,' 

" 

- " -

li 
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good, becomes costlessly availa~e to the pr~ductioh of l[ t 

'\ xl. " •• xn" It is this existence of la~ent ~Îcess 

capaci ty ,and the limitations of .. .demand on Y that enables . ' 
. the multiproduct firm t9 reap the so-cal1ed econ,omies of 

scope. · 

Any firms producing x alone vill be • faced vi th an 
"'-

average cost much higher tha" that vhicb produces x . vi t:h 

li ttle or no overhead extra cost. Whereas for the former' 

x must bear the brunt of fixe6 cost, for the la{ter x . is 

available t at on1y the use of variabl~ inputs" It is 
thèrefore crucial to ' identi fy ~ this charaçter of 

multi-output production and the comparativ~ advantage of 

produci,ng simultaneÇ)usly. TO market one commodi ty mal', 

require a fleet of trucks, managera, workers, etc. and 

"hen 'demand i s sat isfied these fixed factors can no 
P' 

longer be profitably used., They may be vorking then to 

full capacity in the pr4duction of y but then demand 

surges for x'- a product that can 'be produced at littl>e~ 

,et fo~t ,,1 th the, plant of y • ·Th.' incremental cost of x 

thez:efore is small, with capital in pl~ce, and the 

managers who work effectively for 5 hours per dey vhen 

forced to vork for six though imposing. little exertion 

upon them.elves enabl" the firm to utilise its idle 

Y. 

• spart capacity op~/imally and efficiently. 

.. 

/ 
. / 

1 

.\ 
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This argume(lt clearl}' is a pitch for reconsidering 

the importance of economies of s~ale and it, i5 tending to 

emphaslze ,that 1'n the final analys i ait ia acale 

'econolllies <arising" from fixed and sunk coat) not scope 

that il the barrier..to entry. The ·incumbent is able to 

é~pé~ience sê,ope saving8 precisely because of his fixed 

capital and. vere they not of such a size as to 'possess 

lètent exce,ss 'fapacity .then it 
~ 

scope economies '.ill ri 8e. 

is very unlikely 
, 1 

. 
that 

, By scaling dovn ~perations from 1000 wi~gets 1yten 

"widgets usi'n.9 a ten-widget plant size, there will exist 
, 1 

" 

li t tle e~cess capaci ty to enable producton of blue, red 

'and green ;'idgets. If is only wlien we neE!d to produce 
( 

900 blue '" widgets and this requires a p"lant size 
, ~ 

(<;onsidering hwîian capi tal ~s well) of 100a. widgets that' 

one exp.riences the latent fxcess capaeity. For even 

though there is little, re,,'f e;ces~ capaeity -- such a . 
large demand or scale of production of blue vidgets will 

. ~ ~ 

require specialized fixed ,inputs which at this scale of . 
operation lIusy not be optimally utllised. Thus specialist 

, , 'f 

~achines, managers, transport equipment and material that 

is feasible to produce and market 900widgets because 

they are .J!lOA than requi red 'and because they are . 
indlvisible, will be costlessly available to produc~ 10 

. , 

~ red \ 1(idgets. The existence of fixed costs and' the . . , 

n 

. , . o 

\ 

. , 

, . 
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eons,quent emer,gence of latent excess capaeity is thus. a 
.... • J ( .. \ '" 

priJlry element in \lnqerstanding." the idiosync~aeies of 

. "Ulti~autPUt act\vitiee' frOlll 'a purely t!,chnical 

perspeètive. 
'\ 

",' 

This notion, hovever, 9n1y account,s for pl-ant 

subadditivity which requires t,at the~e he at least some 

indivisibi1ities in production. The related eqncept- of 
- l. -

.tl.!!! subaddivity has been casua1ly mentioned to empha,size 

the importance of the effieiency of the firm over .. the 

market. . . 

A9~in'in the eontext .of the multiproduct firm this 

may'be an invalid dichotomy where it can .... l:»e arSJued that .., " , 
the firm epgages primari1y in production wh6reas the 

markët dea1.s vith priees sending out the signals needed 
,... 

for the firm to enga.fJe in mu1ti,-output .. produc;tion. In 

this approaeh the sepàration' ()f the, firm and the market 

are unjustified e_specia~ly where they both interaet doing 

diffe;ent tasks., The firm engages in multiproduct 

açt,ivities not becaus, of its effieieney over the market 
v 

proeess but beeause the market instructs it to do so 

promising in effeet an exeess ,of ~ev~ues over 

ineremental 'eosts. In the absence of sueh market 

information ,it ean be ar9ue~ 

profitably pro?6ce manr different 

that the' firm eould r 
commodities but il 

.. . 
'. 

, 
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. eonstrain.d from 40ing 10 by 'a lack of information. Any 

discussion cônc~rning the 'etficiency of ,the ffrm over the 

market proces8 giving rise to multiproduct firme must 

thus explic~tly consider the informational role of the 

market and the prodùctive role of the fir~ , 

~ . ",,/ 

concentiating on fhe ,productive ,role of the firm" i~ 
. 
~s thu~ Imperative to determinè the extent to·wpich scope 

'. . " . ., 
ben~fit's are'effective entry' deterr~nts.' As Schmalensee' 

, , 
ha1J ~rgued, . fn the -cerea"ls industry an entrant, must be 

prepared to 8~rvice enti~~mark~t demand br entering six, 
, ",( 

. ,different 'branps on the market. This gives the impression' 

~ that scope ecqnomies are the. ef,fective' bariier to entry", 
, 

But i.8 it reeUy' scope of operations that causes the 

,- be,'J:'rier? Aga~n' no defirl'it~ve expbnation h~s' been 

for.arded. Can i t not be aJ,"9ue~that ~he size ,'of plant 
p 1 

requirei:3 to produce one· brano ia a~ch that the 

~ncremental cost of producing five other brands .'n all 
-

di,minished because 'of the existence of plant: in place. 

1 f, such fixed c'osta do indeed enable •. producer to 

manufacture m4ny commodities, then 'the true barrier ta 

. entry will not be 'the degree of s~ope economies but 

rath~r its source -- the existence of ~verhead costs and 

latent excess capacity; 

To say thus that scope eCQnomies prevent entr1 is to 

'. 

" 

'., 

.1 

1 .'\,. 
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say in effect that C firma -prOducing four or five producta 

regardle8s of their returns to scale ia invulnerable to ...... ., 
entry. Any firm, it ia here arg~ed, vhieh produces a . 
lDultiplicity of è"bmmodi t ie8 but, 9roduees vith a 

atib-opti~l aized p~ant ,is vulnerable to a, more, efficie~~ 

t entrant 1 who using seale optimally re-arranges production 

until he reaehes the point of minimum ray average cost. 

Por here Qur entrant can enter, steal the market and lure 1., .. 

customers avay at a lover priee • 
... 

Having made the case of emp~asizing the i~portance ~ ., . . 
of scale as the barrier to'-entry~ i t nov introduces the 

..-' 
, 

question of why this should be the overall deterring 

facts>r. \scal~l arguably i8 important sinee to produee 

efficiently there is need' to use larger and r,arger plants 
• • 

of a aize that ereate c~mplementarities in PFoduction, 

vith su~h benefits being absent at smaller plant sizes. ... ~ 
~eapill9 ,the benef tts of declining average. Jncremental 

costs (resulting from the large' scale plants)'méans that 
. -

an incumbent firm can capture. a signifieantly larger 
-1> 

sbare of, the market. Any firm not so endoved vill be -
Y' . 

unable to sell the identical ~roducts at remun~rative 
. 

priees. As such, it i5 the' advantage of being the 

, incumbent eombined vith a large scale of operations that 

provides barriers to entry. Any potential entrant not 

only faces higher uni~ cost (in : the absencê_ of 

( 

. . 

o 

, .. 
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complementaritiea) but alao muat contend vi th the 

incumbent keeping his level of outputs ~nchanged, 

lovering prices and driving him out of the mark'et • 

... 
rrom this discussion of economies ,of scope and scale 

ve nov focus attention on the conteatable market to . 
examine the extent to which this construct will enable 

all benefits of the multiproduct firms, naotural monopoly 

and first·best pricing to .. ccrue in such an environment. 

{ 

( 

.J . 
, 

.. 

\ 
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, CHAP"1'ER 5 

5.1 The Theory of Contestability 

~ 

"A Perfectly contestable economic BUlrket 

i8 def ined to be one into which ent-ry is 

comp1etely f ree, from which "it is 

cost1ess, in whie' entrants and incumbents 

compete on- completely ~ymmetric terms, and· 

ent.ry is not i mpeded bY fear of 
. 

retaliatory priee alterations."l 

95 

, 

The cbaracteristics of such a market, thus are highly 

restriçtive and in its" present for.:m cannot be. posited as 

a description of r4eality. We will ~eef presently that by 
" modifying some of these assump~ons, conte~tabi1ity may 

. 
prove to be a useful desc.ription of" industrial behaviour 

iri advaneed' economies. But fi rst- the idea of a 

contestable market must be' examined to invest igate i ts 
-

use as a benchmark of compa~ison for actual performance. 

".& in the def inition ve see that 

a) Bntry anÇl Exi tare easy and 'cos~less this assumes 

no 1egal barr iers to entry, n 0 inhibitions on the 

• 
r f 

~ 
o· . 

.. . , 
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cost side and equal availability of technology. 

b) Information is a free and public good. 

c) Sunk costs are ab&ent 
....... 

i.e. exit is basically 

costless. 

d) Sellers recognise their power in the market. 

e) A market with more than one seller is characterised 

by marginal cost pricing and production 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 

'):"0 some region and a kink thereafter), while 

entrants produce immediately upon the creation of a 

profitablé opp~tunity. Incumbents react after, a 

time lag long enough for entrants to reap profits 

.and costlessly exit. 
. 

g) A9gr~ssive entrants are always present in the wings 
l''~I 

awaiting their entry eue. 

h) Priee is the only arg~ènt 
~ oQ • 

in the demand function 

(this is not a specifie 

implied throughout). 

assumption, but one that is 

Such freedom of 

horizontal demand 
en"'lY' 

curves 

ease 

is 

internaI and pricing éfficiency. 

of etit and perfectly' 

enough to ensure bath , 

Because any profitable 

opportunity regardless of magnitude- invites entry, an r 

ineumbent.is eonstrained to-act as if he were a perfect 

,( . . '. 

~ . 
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competi tor. It is mainly the elimination of entry 

barriers and the stimulation of potential competition , 
which provide welfare maximising results. 

Among these are the absence of internaI inefficiency 

(X-inefficiency); the enforcement of marginàl _cost 

pricing, or Ramsey optimal pricing in a monopoly (as 

dictated by the weak invisible hand), absence of Averch 

Joh~son effects, no cross subsidy or predatory priees and 

an efficient industry structure, one whieh produces 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 technolo9Y. It is this equal aceess 

coupled with fungible equipment that a1lows potential 

" entra~nts to be credi,ble. These conditions are enough to 

ensut~ that the large number requirements'of perfeet 

c,8mpetition arè no longer necessary to secure the opti.mal. 

results asêociated w~th Qompetitive markets~ • 

.Jf 
As a result of thia free exit criterion even natural 

J • 

oligopolies must priee ~om~etiti~ely. If they did no~, 

potential entrants wou'ld replicate their pro"\Jction (same 
. ' 

technology), sell at a lower priee (elastic demand) and 

exit with surplus profits. ,Similarly any upward 

\' 

• 
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deviation from marginal cost pricing would invoke the 

seme reaction. It is not necessary for éntrants in the 

vinge to actually enter (though they must on occasions to 

prove their credibility); all that is r~quired is their 

presence -- this is enough. • 

/""" 
-lt is 'easy to criticise the theory on the basis of 

• 
its assumptions, as we later argue. Hovever, it is our 

objective now to determine the extent to which the theory 

in and of itself possesses limitations'.· In the following 

sections the integration of consumer .behaviour will bé 
" 

attempted to demonstrate that even a perfectly 
. , 

contestable market could yield suboptimal results. "In 

addition, the concept of time plays a central role in the 

leter analysis. We see too that inherent in the 

assumptions is the concept of price sustainabiliéy, but,' 

'as will be argued, there are advantaqes to being, an 

incumbent in such a market and the incumbent, himsel( 

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,.. Finally the contestable 

market in, a multiproduct environment is explicitly , . 
cons"idered and an amendment regarding economies of scope 

ô 

is outlined. This amendment supports the notion that 

under certain conditions competition among the fev in the 

" / 

.' 
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absence of cOllùsion is enpugh to guàrantee t;he result,s -
-

of a contestable market. A large pool of'entrants on the 

1 vings i8 not a crucial requ~rement for contestable 

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

'of a Bustainable configuràtion. -We sha'!l also see the 
, ' 

importance of a contestable market, in precipitating 

eff'iciency by. allowing only 'least cost producers to . ' 

emerge vho will uti:.lise and exploi,t all multiproduct 

economies and yet priee at such a level that overall 

optimality is obtalned. 
r • . /' . 

. Attention vill now be focused~on some 

that will prevent the emergence ~f~ontestab~e 
conditions 

markets. 

5-.2 Filred vs. Sunk Coat ,in Contestable Markets 2 
, l : 

. :. , ,1 
A distinction is made in tne new'literature-betveen 

!, • ~ 

fi~ed and . Bunk costs. Tr,ad,it;ionally it vas felt that 
. " 

. ~arge fixed costs (i.e. costs incu~red wben n~ output !s 
, 

, produced and res'\tlts from 'decisic}ns made in the pest) 

wer;)t e barrier'to\entry ,and Any enterprise requiring 

suc fi~~d outlays, ',ve,r'e gusran,teed some barriers to 
.. . 

entry. Here,. however, .fixed costs are no longer , ' 

~ssociated w~ th ent,t'y . barriers . and vhile large fixed 
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costs ma! enable a n.tural ·mo'nope y to be sustainab~e 

(due to becrea$ing' Average Increm nt~l Cost) ,entry ~a~ 
, '? 

only, be barred ,if the monopolist pr;oduces and prices 

efficfently t.e. luch cost. n.ed not be' aS8~ciated vith 

velfare. losses. 

Bxpected velfarè ,losses, on the other' hand, arise' 

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

made by entrants b~t not simultaneously by incumbents. 

It i5 these sunk cost~ ,that render free entry and 

costl~ss exit difficult and which ~ltimately cause 

-contestable. 

costs are those costs that·are not 

reduced even ln the,long run by.~ecr~ases in output so " 

,long as' production is, oot d'Îscon~inued altogether. D'ut 
, ~ ~ .. , 

the~ .can" be. ,eliD)lnated in' thè' long run b:f ~otal cessation 

of productio~.ft~ 

"Sunk ~osts, on the other ~nd, a.te, those costs that -

fin some shoh or, i'ntermediatei:un)~cannOt 'be eliminated, 

even, by total 'ceslation of ptoductio~.· As s~ch once 

èo~~tted', sunk· cas,ts are no longer a portion of the 

oPPortuni~ ,co~t of "produc~i~n. ". 

A, .. unk: cost can 'tnere ore bè id'e,ntifi'ed as p~oduct, 

... 

' . 

• 

• 

J 
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specifi~ capital equipmen~. There is very, little 

alternative use for such c.~ital if the entrant decides 
. 

to' leave the industry. The roadbed of a rail company is , 

• sunk COlt lince ~lternative uses aJ'e basically 

non-e~i.tent.' A truck or an aircraft operating a 

particular route ia a f ixed cost that is no~ sunk. 1 t is 

fixed in the lense that a certain amount of eqUl~ is 

reQuired before even one unit of output is produèéd. But 
... ' ~, 

, , , 
it ia not aunk, sinee if one particular ~~ke~ vere to 

become unprofi table, .operâtors cen elvays ' s,hi'ft tovarCls 

another market or line of activity . alto9~ther (airlines 

may ~hange routes, or alter opera,t:ion, practices," e.g. 

operate only charters, lux ury service, etc.); trucks 

could likewise • markets, transport 
, . . service differ~nt 

'differ:ent,commodities, e~c. 

Where"capital is fungible, i.e. where alternative'" 
. 
uses prevail, there is no fear of' 10S8 on e~it. Sunk 

costs are necessarily fixed Ci.e. they afe immobile fixeCl . 
. costs) but fixed costs need not be sunk. This nuance is 

extremely important in contestable' ~arkets and it 

provides \the mechanism whereby ex.lt barriera are no 

lOnger entry barriera ~. For. not on!'y must i t be eas~' fOr . -
firms to enter, it must .be just as simple fo~ tbem to 

exit when the profit~ decline.· In t,he presena~ of sunk 

costs.profitable opportunitiès'vill not be exploi~ed ès 

" 

. " 
i 

, J 
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entr,ants may ,fear that the dtscounted prof i ts of entry ls 

les. then the coat of entry and the !2!! of exit. One 

can thus argue that in reall ty~ sunt costs are so 

prevalent that neirly all markets are non-contestable. 

Hovever, a prevailing theme in' this paper ia that-

entrants themaelves almost always are established in 

their ovn line of. operations, and if the maDket presents 
, 

a profitable opportuni ty l 'then these entrants must only 

utilise their excess capacity in place (as a result of 

scope economies in joint product firms), enter using 

their t~ademark as a means of hurdling advertising 

barriers, and exit freely when the profits dim\nish. 

Such a scen~rio is not only more realistic but also more 

logical in the context of a developed economy. Here sunk 

, coat is still important as a bairier to entrY~b~~ the 

• 

poasession \Qf latent capacity in the J' eetablished 

entrant's plant ensures that' ex-it is almo t costless. 

This c<?ncept of latent capaci,ty will occupy our attention 

in 'a subsequent section. ~ 

, 
We see then that if there do exist barri~rs to entry 

(legal or otherwise) such barriers will of neeessity 

produee an overall welfare loss' 'sinee incumbents feàring 

no t'entry'will be induced to priee at a level' that reduCi:es' 

• consumer,s surpl,us. Since fixed costs and scale economies 

-. , 
, . 

. , 

... 
, \ 

v 
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do not, ! priori introduce barriers (accordirtg te?" Baumol 

" ~ !!), pQliey will have to be stressed on sunk costs 

characterized by Irrevocable expenses ineurred by the 
'1 , , 

entrant who bas 00 guarantee 

upon exit. 

of a SalVag~ompensation 

,\ \ 
lt is crucial now to ask how fixed cost's may 

pteelude entry (via sust'ainable ptices) but yet result in 
'\. ' 

no welfare losses. Sustainable priees, as ve have se en 

~in our previous "aisc'ussions, exist when a particular 

price-guantity vector emerges at which" entrants are not 
. 

induced to invade a market. Such fixed costs facilitate 

sustainable priees when the cost,' funct,ion is subaddi tive 
) 

in the sense that only a partiéular guantity '.of' output 

will permit cost mimimisation. But subadditivity, is no 

guarantee for sustaina~lity -~ • • 
incumbents must, in 

addition, not produce in the ,region of ,increasi~9 cost, 

~ must restrict themselves to least' ray a~erage cost and 

.. reap alll economies of scope a~d joint production (cost 

" 

\. 

complementarities or trans ray convexities). If these 

" conditions. are fulf illed and because f ixed ' costs "offer 

an advantage to the incumbent'only to the extènt that his 

output ls greater, and thi's permi ts ,him to spread his 

costs more thinly than the entrant 

~ advanta~eJ'of multi~output production 

can" , then aIl 

will be reaped and 

our incumbent(s) will only deter entry in a perfectly 

, , 
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contestable aerket if.,--they priee at the point where the 
ij. 

revenue hyperplane is jus~ tangeQt to the point of 

average cost. He aey be protected by fixed costs and'his 

price output vector is sustainable but his is not a 

blissful equilibrium. , He must a1ways operate as if he 

were constrained by perfect competition in a perfectly 

contes~able market vith fixed but no Bunk cast. 

"The availability of Bustainable priees does pèrmit 

the incumbent'to avoid entrY. But he can do BO on1y.by 

offering the public the very same benefits • tbat actuel 
6 

competition wou1d otherwise have brought vith it. with 
, 

entry barriers super-normal profits, inefficiencies, 

cross stibsidies, and non-optimal priees a11 become 

possible. But-in a contestable market which is perfect1y 
( 

consistent with the presence of fixed costs that are not 
, . 

sunk, 
.1 

matters' change drastica1~y and government 

intervention can'contribute far lese if anything to the 
.. 

general welfare."a 

• pc.r Co 

lt.\f'\ • , 

F 

/ 
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In the diagram A - B represents the ' region of dominatèd 

priees, where an entrant" can produce , less than the Yt 

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

reap a profit. T~è introduction of fixed cost{ hove~er, . 
sbifts b()th the cost' function a:nd the revenue func~ion 

~pwards. There is no priee p* 

offer less than' fI and hope to 

at whieh an 'entrant can 

make a proH t. Why is· 

this? . preciselr because the introduction of large fixed 
o 

cOlts a11'0ws for a subadditive cost function (in single 

product firm it yields ~conomies of scale) so that in the 
.v 

absence 'of dominated priees, product specifie returns to 

scale and non least ray average cost -- the revenue 

hyperp~ane nowhere intersects the cost surface enabling 

fixed cost via subadditivy to ,produce optimal output y* \ 

vith no threat of vasteful entry. 

We now relax some of the rigid conditions required 
'Ir 

for contestability and ~odify some key assUmptions in an ' 

attempt to improve the usefu1ness of th!s potentia11y 
" 

powerful concept. 

- . 

, ' , 

.. 
/. 
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5.3 Contestable Markets and Economies of Scope 

An Amendlilent ' 
, , 

1 

The c~ncept of sus,tain~bil i ty in a contestable ,. 
market is framed in logical 'time. ' ,{t is ,a posit,ion' of 

rest vith no motive for entrep'reneurs to aleter ,thei r: 

current plans and po incentives for entrants to ,be 

aggressive. This eq\1ilibri~ con,dit~on, however, 

requires t'he ,presence .of potential entry, to ensure that-, 

ineumbents behave as if they vere constrainéd Di' an 

invisible hand. ,. 

But such potential entry' can on~y exist ·if the 

entrants èsn êstablish credibility'by POSSèssin9 actual 
1 

"plant and equipment~_, which may , bè used to produce Ir the 

.go~ds of an industry wh en its prie,e iB raised. "It is 'not 
-

enougb_to, postulate' that entrants cari purchase plant· of 
. , 

the shelf for flvery conceivabl.e type of activity in' the 
. 

economy. To do ,so will implicitly impose' the existence 

of an enormous amount~of idle plant waiting' in resérve -

to be .used as a threat. This' i5 bo'th empi'ricaily and 

theoretically unrêasonabie,' for it means that owners 'of 

-"equipment must continuously stock the latest pla~t ~nd 

have it readily available 

entrants~ 

, 
for sale to prospective 
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An inconsistency nov arises since the entrant must 

'Pay a 'pr'ice that ·will reimburse the owner ot--capital 

goods for al~ bis. development co~ts plus the cost 

ine~red ln holding in stock the newest technology and 

destroying outd.ted ones. . If sucb a market for capital 

goods did exist and if an entrant could purchase the 

plant right off the shelf and begin to produce 

immediately, his total cost "ould be higher because the 

priee he paid ~ould have to cover the cost of the 

eguipment being idle. No such cost i5 incurred by the 

incumber:-t. 

In order for the theory of contestab11ity"to be 

,valid, there i8 a need for this_ -super market of 
'" . 

învestment goods ready and waiting at a higher priee 

(being' idle "hile the market is in~ equilibrfum) or else 

~ requiring that potential entrants themselves possess the 

-latest equipment. 

If " the latter is the case there will exist the 

-requirement of jelly capital that can be used to produce 
f 

any particula~-type' of good. If the market for blue 

"idgets vere to become profit-able, thj! entrant should be 
~ 

able to transform his capital to blue °vidget production 

at no di!sadvantage in cost· or time. . 

- , 
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~ This unrealistic nature of investment as cUfrently 

~ proposed limits the value and applicability'of the theory 

of contestability. The assumption of jelly capital and 

easy and instantaneous access to the latest equipment is 

totally unrealistic. That investment takes time to be 

delivered is not at all considered. Since the process of 

plant acquisitiôn and use is so crucial to establlshing 
l 

the results of contestability, it will be .worthwhile to 

consider the ,effacts of relaxing these rigid, unrealistic 

and constraining assumptions and approach the problem 

from a different angle to de~ermine the extent to9>whïch a (/ 
! 

o 
reasonable modification can emerge. 

A market'may be ~ 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 in'to actual" plant and equipment. 

When the opportunity arises at t there May very well 
'" 

exfst an upsurge in the 'demand for physical plant that 

could only be delivered ,at t+l at which time the 
. 

inc~bents will have had time to re-adjust th"ir priees 

leaving entran-ts with pl8'nt that yields no profits. The 

excess capac'i ti at' t+l will so dep~ess prices that what 

was previously a sustainable vecto~ will vith some small 
" deviation on the part ,·of incumbehts lead to a tremendous 

, " 
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lOS/ in overall indtistry piOfits at that la;er time. 1 ' 

,Knovledge of such a tendency for suicidaI entr~ when 

investme~t goods are delivered at a later date may 

prevent entrants from ordering equipment at t because 

they expect that the profitable opportunity at twill not 
, ....".... 

continue until t+l. This possibility of 10ss iri~holding 

physical capital anticipating a profitable , entry 

opportunity (obsolence, interest foregone, idle labour), 
, , ~ 

togetber with the prospective loss associated with the 

time nature of investment, is enough to seriously 

undermine the theory of entry as postulated by Baumol !! 

al. 

poten~i~_,competition is 

contestability, yet the .factors 

the critical element in 

making for such 
. 

competition are usually non existent. Free entry and 

costless exit with the 
li 

after the profits 

hypothetically. Such 

possibility of resale of~plant 

have disappeared 

a restriction 

exist 

implies 

on1y 

idis 

eguipment at, aIl stages of productiDn -- the ~wner'of 

cApital goods industries must own idle equipment to which 
\ . 

the entrant'· has easy access. Alternatively the en.J:rant 
~ ~ 

must possess idle capacity anticipating a profit in 

another industry. If there exist one hundred industries 

and'fifty disciplinary potential entrants whose on1y j~b 

---~. 
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is to look out for opportuni ties and invade markets vi th 
...r 

.. meree~ary entrepreneurs then one ean ,immediately observe 

the implication of this for idle capacity. 

TheBe fitty entrants must have access to an 

unlitnited amount of credit to purchase equipment and to 

compensate workers who are not producing but who must be 

retained in anticipation of an opportunity (pla~ts need 
-, 

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

equipment and anxious entrepreneur-entrants waiting for a 
{\ 

profitable opportunlty to arise. 

1 f the( incumbent were now to increase hi s priee by 
~ 

1% so inviting ertry, one must of necessity ask whether 

the entrant can with this priee rise cover aIl his costs 

ineurred by idly waiting ~1I1"the. ~ings f~t'~an extended 

periode 

Potential entry is ~ costless and this knowledge 

. i! possessed ~!Œ. !h! prospective potential entrant 

and the ineumbent. The latter could frequently contrive 

si tuations where prices are such as to attract entry but 

actual éntrt' is impossible since the time and cost 

,involved is such as to make it Jlot worth the entrants 

while. One must now differentiate between potential 

..; , competition that ia 4esired but ineffective and potential/ 

• 

. 
~ 

\ 
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competition that is possible ' and effective. 

Entrepreneurs may lite to enter when the priee rises by ." 

xt but entry is (lot possible sinee they lack .plant and 

equipment and are unwilling to ineur costs by holding 

idle plant and equipment. Here potential competition ... is ' 

ineffective. 

The separation between the two types of potential 

competition serves to illustraté why a seemingly , 
contestable market, could possess incumbel'!.ts prie ing above 

the welfare maximising level. Desired entry can be 

~ prevalent but inef fect ive, wlii le possible potent ia1 entry 

i8 effective but cos~ly.·' If, the cost of possible 
, . , 

potentiel 'entr~ is greatel;" then the.profits expected upon 

, '" entry even after the incumbent raises his priee; oneo will 
" 

observe a situation of pseu90 contestability 

prof i table opportuni ties will go by without entry. 

The obse~vations that have 50 far been outlined do 

not discredit the concept of contestabil i ty.' The 

analysis can escape the problems' here identi.i-ied by 

relaxing some af the assUlnptio~s and bringing it closer 
• 

to reality'... We need a method that will eliminate the 
. 

costly process of idle entrepreneurs waiting in the 

wing5. 

0, 

• 

/ 
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And here one -may introduce the notion of "latent 

excess eaPacity;. Lat~nt' excess c~pacity is sald to 

,xist if a firm·producing commodity x eould vith'its same . 
'plant produce a different good' y and .profitably marke~ ';. 

this commodity if its priee were to be IncTeased by 

established ,producers. 

In the prese~ce of such. latent exees.s capacity tp.re 

no longer exists the need for potentià'l entrants with· 

physièa1 plant which are incurring costs to them every 

hour. Firms already established. in a..different !ine of 

business with sunlt capital in place could vith the' 

possession of such capaeity produce and market a , 
commodity y w~th very . litt!e transition costs. It is 

primarlily the fungible ~ature of its fixed equipment that 

faciliFate such a possibility. 

.. 
One can° imagine t~o firms A and B vith A produeing x 

and B producing y (Ax, By~. If B increases its priee of y 

tn~n thi~ will invite e~try "from A if after transition 
. , 

costs are met A can still make a prof i t at the nev' priee 

(;If . yI. 1 f B tUbsequentlY reduc~s his price .to., the 

competitive level then A ean always cease production of 

y, continue 

and incur no . . 
fixed costs. 

in his old aetivity of producitlg x (aione) 

loss in tryin9, to sell' pro~t specifie. 

The market will be tr~lY Jont'8.sta~l~ 'for ., 

\ 

\ ' 
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the only barrier to entry is -the modification and 

transition, C~8 (teto~ling, etc.) i'ncurred by A. when he 

- mo'difits his ~l~NOW there ' no 10.nger ,arise$ the need 

-to have large numbers of potential . 'entr4nts vith, ,idle 
, ., 

équipment incurring costs of all sorts and"unmeasuraqle 

waste ,iIt the economy • 

. 5.3.2 Latent Excess Capacity and Economies of Scope 

P 

I~ is easy to e,xtend the notion of latent exces's 
, 

capacity to explain 'the existence of economies of sc ope 

in the multiproduct firme How does such capacity arise' 

and ~ow la this related to scope economies? This 

in.estigation into the sources of 'scope j,s a useful . . ' 

exercis!-J~r it points to the r~asons that facilitate the 
"/ 

evolution of multiproduct firms'. 
\ 

............. _-
The. first source one can fdenti~y is' the logistics 

of a ,production process. This i~ one form of embodied 

scOP& ec-onomi~s. ,The production" of beef necessarily 

enta'ils the production of hides. ' A mechanical 

relationship in th. case ,of jÇ),int products ensures that a 

mùitiproduct firm will emerge. , , 

.. ' . 
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A.second souree ia technical conditions. T~chnical 

èconomles of ~cope are those savings of joint production 

due primarily to the technical re,lations prevaili,ng in a 

Particular industry. Technical chang'e both embodled and 

'1 disembodied may present conditions ,favourable to joint 
, , 

, production. 
1 

Here no automatic production process is 

~ involved. 'The· production of one good cheapen's the 

1 production of the other. Such an extra U,ne necessi tat~s 

no ,extra burden upon, thèt firm but ratper uses its 
',' 

faciliti~s in place, in production '0' the first to 

produce the second • 

Other techriical results may follow in that prQducing 

y 1 the establ i shed fi r,m reali ses some input- th'at may be 
, , 

used to produce z~ Onder ordinary circumstances these 
, ... 

inputs might be di scarded , but were it technically 

feasible to produce z 'and "ere a market to exist then the' 
, . 

firm'woutd'find it 1'n its best intex:est to'undertake that 

production. An example of thi s source ~'f scope i s 

pe~haps the productio~ of-~U$âr which yields mola~ses, a 
• 

necessary input into rum production. 

Y,et a ,third spurce 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 hére 

are more then compensated by the sevings obtained due to 

~transport, storage insurance, etc. 

Scope economies facilitate the profitability of 

producing more than one good. Latent excess capacity~ 

the other hand provides a credible threat to another 
-,,' 

firme By producing x the capacity emerges vith which to 

eh~aply produee y and z and,to market them ât priees that 

are lover than of independent 'f i,rms. This latent-

exeess capaeity s - f rom the f'i'xed inputs in place for 
, -

the production of X. It~is wotthwhile to note that a 
~' 

single and multiproduct firm can both possess- latent 

exeess capaei ty. 

.. 

~ , A' single product firm p~ssesses ,such eapaci ty if i t l 
kno~s that it cou~~ modify its equipment and profit.bly 

produce another firm's product. It may alao possess 

e~pabilities of economies Q~ sc.ope but Sinc~., it has not 

~xperim~nted vith prod~~ing more than one product'such 

~no.ledge i~ ~~n~ and thou9~, it eould produce y and z 

and reap cost, ~avings it is not aware of such' 

opportun i tes. 

The multiproduct firm knows if' it' possesses scope 

eeonomies since such economies are realised ex-post. 

, 1 

• 1 

! 
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This process ef realisa'tien ef its p,otential i5 t due to 

. its indivisibilities in A its fixed costs and also to the 

publ'ic good5 nature of - both fixed and Bunk. costs. 

Indivisible machinery, once purchased for producing_ x, 

bas capec i ty 

. ' produce- y. 

that i8 c08tlessly (cheaply) available to 

This i8 not all, however. Such a mult'iproduct - ' . , -
firm, in addi tion to enjoying scope eco~ies, can also 

possess latent capacity. Its. capital ik place and -i ts 

large sunk costs ln p~oducing x, y, and z is a'vai lable to 

prè>duce a. produc~ q 'if its' priee vere to be increased. 

It' doe.s not currently produce q because ~he modification 

. ,costa' of doing s'o plus the extra'burden upon its ~taff 

,and other facilities is great_r thah the total revenue it 

could hope' to rèceive • 

We . can identify SOM, sources of latent excese 

:capacityas resting with"l) managerial use; ,2) vorkers 

use; 3) pla~t u~e, 4) storage, tra~sport, and inventory 

savings, an~ res~rch and development. 
f 

Managerial Savingsl To prod~e x alone req~ires. a' ,. 
, 

set of managers at each stage of the process. But this -

doe, not mean that they are fully utilised. Their full .. 
<> 

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

exploi t every profitable opportunity. The same can be~ 
o • 

said of workers savings. 

\ 

.'" 

. , \, 
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Plant Savings: As far as plant savings are 

concerned'jt is assumed here that the j)lant possesses .. 

latent excess capa~ity both in the embodied and 

disembodied form.' It is embodied i~ the plant itself 

must undergo >on1y mÙlor changes to produce another good. 

It is ~isembodied i~ hy a different form of organisation, 

management or a reorganisation in genecal -- the firm is 

faced vith the poss~bility of producing more than one 

good vhen the market opportunity arises. Opportunities 

provided both by the. physical (techncslogica1~ 

characteristics of the plant and by the reorganisatiQn 

pOssibi,l i ~ies mesns that a firm could produce different .... 
products at little extra cost and do 50 in a short space 

of time. 

Su~h.possibilities 'no doubt are made easy by the 

existence of research facilities which serve to point out 

those profitable areas lurking within existing plants. 

These, then, are some of the sources of scope economies 

that vi 11 induce a f irm to become a multi~roduct out fi t. 
Latent excess capacity thus does two things it 

facilltates the emergence of scope economies and 50 

induces multiproduction and in additioJ'l it providés the 
• ,0 

'needed mechanism for a conte~table~ market., ln the 

presence 'of such a phenomenon it i8 now possible for a , , 

multiproduct fi rOI to re~p all i ts avai lable opportuni ties-

• 

... 

... 
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as vell, a8 act al 

on other firms. 

a forceful and credible disciplinarian 

It ia, as vas 'previoully pointed out, the latent 

excels capa~ity that en,bl~s a series of products to cost 
\ ' 

le8s' when \ produced together than when produced 
, \ 

separate1y. This same latent excess capacity can now be 

" used as a threat to entry. At ,ant one time the:ç-e is a 
, . 

vector of product$ x, y, and z which 

the profitable part 'of such capacity. 

q rises" it now becomes feasible 

ar,e produced usinq 

When the priee of 

t9 utili$e the 

unprofitable latent' eaces'. capa'city,and 

production. 

to engage .in i ts 

Likevise it is., 'also' possible 
-

that firm B ,vhich 

produces P" q',and r coula, if the price of x rises, 'use 

,i ts pre~iously unpro'~i table capeei ty and' invade A' s 

'market. Sucb Polsession '0 l,' thia :property by _ man,~ .fir,ms 

will act as 'a forceful incen,tive to competitive b.haviour 

,nd lead to efficiency in resou,~ce use. 

One could' also lint the unsustainability of a 

nat~l monopoly to the exiatence of scope economies.and 
, . 

indivisibili ties in production. .- Possessing sl:lnk 

f~cnit:ies iinplie,s- substanti"l excess capacfty creating 
, 

'the'poss~bility 'of producing more then one good. But 
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these economies of joint p~oduction do not nec~s~arily 
1 

mean that the mo~opolist possesses an absolute advantage - . . 
in each of X, y and z. It iB possihle that, an entrant 

will steal' any one of tbose goods if there are 

product~speeific eC9nomieB of Bcale. 
t( 

The forces of technology, industriel concentration 
'" -

and indivisibili ties' facili tate a viable' multiproduct .. 

concerne But i t. could lose' a' subst#ti~l.. market to an 

entrant precisely because, of a subsequent change in 

technology WhiCh.Will fllOW for product specUle 

economies of seale. The possession of . scope economies 
. . 

vi th i ta sources -- the latent ,eXee~s capac i ty -:----' in an 

environment of evolution, adaptation' and change is thus' 

no guarantee of freedom ~romentry.- Thus th~ natural 

monopoly not C?nly can be uJ)~ustaina~fe in the short 

. period (as shown by PaRzar & Willig) but 6ver th. long 

period 'as' ~ll. 

5.~.3 Tbemultiptoduct firm in tbe absence of BeOpe 

, . 
. " 

50 far wè . have ïmplici Uy' assumea that the firm' 

produces a vect~r of outputs,' due to complementarities of 

one form or ariother. We must now consider the f,irm 

, , 

, . 

, . 
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prod~cing a set of completelf unrelated products. One 

has in mind 8 ·firm producing machinery, industrial 

chémicals, textiles and food products. This is the 

megacorpora~ion tbat finds itself ~ntegrated into a vide 

array of activities. 

" . One # assumption here is that the production of 

~chinery does not provide a mech8nism that e8sily 

facilit8tes the pro~uetion of ,industrial chemicals., 

These various branches of activities are so separate that 

the, unit under' consideration 'may be seen as comprising a 

series of single product firms under one umbrella. This 

'viey vould be mistaken for even where the products are 

completely unrelated as far as production is coneerned, 
o 

~ 

they may'not be unrelated when''''other considerations are: 

taken into accoupt. Here one can identify the advantages 

of' in,ventory, transport, marketing, distribution, and 

overall coordinati,Qn. 

. , 
Though there is a different plant to produce 

c·hèmicals from animal feed there would exist a buge sales 

staff that vould be commonly available to aIl products. 

In addition, the R&D facilities, storage space, and 

transport' facilities, planning, personnel and risk 

rèduct'ion are aIl shared' by the, various products • 
. ) 

,Calculating tbe average cost of each good, is impossible ., 
, , 

c. 

J 



1 

-

\. 

Î 

121 

but since so man~ goods share common fac,ilities, a 

cômpeti tor planning 'f'. tp produce on1y one product in the 

absence of strong produet specifie economies of scale may 
~ 

not be able to compete. The multiproduct' firm, 

, therefore, 
.7 

achieves "economies of utilisation of 

.. 

overheads" • These utilisation economies cannot be reaped 

by produeing only a sil191e produet, for any larger 

increases in output may so depress priee that ovlrall 

prod~tion becomes unremunerative. Had single output 

production been feàsible the firm would have remained 

with it, avoiding .the addition!l work 'of overseeing many 

products. It must be reme~bered that the firm is a 

multi~oduct firm because it is in its best interest to 

be so. On the one hand, this decision maximises profits, 

but it a1so satisfies,the desire of managers for power. 

In a corporate' economy where ownership is .... divorced f·rom , 
management the proQuction of Many goodS conforms to the 

of-managers. Now managers ean be discretionary noture 

separated' whenever the corporate bureaucracy is 
, , 

threatened with uprisings, .mutiny and· upheavals and 

conflicts. '1 

By sp1itting managers into many divisions with many 

products it may thus be possible to retain the aggressivé , 

charac~er so typical'of true- entrepreneurial bebaviour. 

Having' more ladders to ~limb, the corpo~ate managers who 

-
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would languish in a huge meg8corporat.ion wou1d when 

di vided possess a greater incentive to a,t least become 

manager of his division •. The multiproduct firm not on1y 

reduces internaI conflict - but promotes aggressive 

behaviour needed to survi vè • 

Another important reason for the emergence of. these 

firms is the risk factor. In bad years a firm can 

maintai-n itself if somé of its products yield profits 

while others are ~ drain on revenues. By producing a set - ,',. '. 

of products t'bat may be- ,u'nre1ated a corporation, by 

spreading rislt is much more secure than its singlè":' -, 

product counterpart. Such an advantage will place i t in 

a better position to secure financing for expansion and 

for long term growth. While this advantage cannot :be 

subsumed under the term scope economies, i t nonetheless , 

provides a rationale for the multiproduct firm that lI!ay 

be quite important in an economy faced vith uncertainty • 

• 
Of course, there exists to~ th~ossibility .that 

,ven ,iE there are no visible complementarities in 

productio~, a firm will produce more than one good if 

there exista a market for thi! product and if no other 
, ' 

firm seemS willing, able or aware of the possi'bilities. ... 
, 

This advantage in a capitalist economy will ostensibly be· 

capitalised quickly by a firm that- does possess cost 

,-

\ 
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comp1émentarities or vhich can produce this good at a 

lover cost than the incumbent. 

We therefore see that even in the case of completely 
Jo 

unrelat-ed goods vith no economies of scope the firm 
• 

producing more than one product will' f ind i tself in an 

advantageous position. Whether i t can alvays ma intain . 
this advantage is as we have seen dependent on numerous' 

~ 

factors. 

5.4 ' Interna! Industry Structure 

. . 

An important claim of the theory of contestability 

is its provision of an explanation. of industry structure. 

This i-s 

and the 

real1y the upheava1 in 

scenario ~OllO~S. . 

industr~l organi sation 

One first assumes .the -existence of potential' 
1 

competition vhere the threat of entry i5 suff.ibient to 

guarante.e -outcomes hitberto associated wi th. on1y a 

competitive market. It is this environmeht of potential. 

competition that . llltimately leads to the most efficient 
./" . 

stru·cture. A par~icu1ar industry at . the beginning is 

. popu1,ated by many / -firms each supplying a portion of the 
, 
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market. Technology, bovever, ensures not only that large 

scales of operation occur but also that large scope 

ec~nomies are reaped. It is postulated that both these 
-economies facilitate the emergence of multiprod\.lct firms 

serving large segments of the market. Such firms arise 

only because of the efficiency of the competitive process 

together with the ~ture. of their technologies (as 

observed from the cost function) •. 

A multiproduct firm in a contestable market-r~aping. 

all economies of joint production, sc ope , scale, cost 

complementarities (and perhaps even pecuniary economies) 

is able to achieve results in input use superior to 

single product firms. Given ,an exogenous demand curve 

(curves), potential competition will ensure that only the 

Most efficient configüration arises. At a demand of 

100x, 150y, 150z -- where the minimum point on a U shaped 

average co~t surve is achieved at 10x, l5y, lSz (assuming 

same plaht and a- . technology, access ~o lnputs, quality of 

manpower, and same R&D, pôtential) then the entire 

industry.demand will be determined by 10 firms each vith 

identical sized plants. Structure is then se~n to be 

détermi~ed endogenously. 

, 
While one will again attack the ass~ptions which 

are excessively strong, it is useful to oote that the 
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By the 

n@ture of~technologies and scope of operations only four 

firms may efficiently serve market demand for 

automobiles, aireraft or ot'her large items. However, if 

one aecepts the argument of Galbraith11 where these large 

corporat io-'s ~y sign i.:fica,fltly in,~uence c~nsumer demand, 

. ~mechanical determination of industry structure will 

'------11:-rt'variably aiter. 

The .thesis12 ,that it is technology that shapes 

consumer demand is well taken but to assume demand as 

entirely exogenous is note While the former hypothesis 
\ . 

may be more applicable in the long run, consumer demand 

may fluctuate eonsiderably in the short rune Thus 

consumer demands are shaped by recessions, inflation, 

changing tastes, size and comp~ition of the labour force 

and many other factors beside priee. A change in 

. consumer demand from lOOx, l50y, 150z to 200x, 300y,' 300z 

may cause only four 
. 

or five firms to remain in the 
1 

industry or may even allow for single prfduct firms, if_ 
\-

product specifie economies of scale outweigh the benefits 

of multiJoutput production. One must then question' the 

causàlity of the process. Ooes the exogenous change in 

d . ~f deman cause the alteratl0n 0 structure, or is such an 

alteration primarily due to the technology best suitèd 

for this new demande To say that structuré in a 
• 

, 
.' 

./ 

? • 
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contestable market 
,~. . 

is entir~ly~ lnternally dete~mined 

~ while a reasonable 
. t ~ 

hypothesis' la clearly not an 

l 

unequivocal facto 

. 
Leaving aside this troubling Integration of d~nd, 

. 
ve come to the so-ca1led '.existence problem'. Consumer 

demand at thé éontestable priee may bé, say, 6~O units , , 

per weet at priee p*. The ,point of minimum aver8:9!! COB.t 

(Least Ray Average Cost in Multiproduct Case) id 110 

units per 

i.e. 5.6 

wee~o that demand 

fir~s so that there 

i5 satisfied by 600/110 

clearlr eannot be an 

equilibrium here. Either five or six firms must serve 

the market. If demand temains at 600 units per week then 

elther some firms will be forced to produce on the rising 

portion of their aver'age cost curves ,'( inv-i ting' entry in a -

contes~bl\ market) or some consumers wil~o without the 

good in question. The notion of a fIat. bbttom average 

c~st whete marginal eost reaches a minimum but remains 

constant over a spec i Bed region bas been proposed as ()ne .... 

solution, and the erection of barri ers to entry to , 
prevent wasteful ent~y ls seen as another. 

This paper has ,argued that ,where "latent excess 

. capacity" exists in e~tablished firms, such capacity can 

be used in 'a eonte~table mark~t to produce any res~du~l 

demand not servie~~ br the current producers. Thus were 

\ 
"" 



l' 

" 

127 
" 

five firms to produce 550x, tben another established firm 

en~~ged ,in producing y need only utilise ita excess 

capacity ~nd _ produce another fifty units of x since a 
, 

profit~ble opportunity exists. This is, of course, 

accepting that the 'new entrant' already'has capital in 

p~ace and that, if I)e decides on an exit his actual 108S 

will he negl'igible having invested no . product specifie, 

sunk costs for that purpose. 

However this simple explanation of structure beln'g, 

internally detèrmined (via technology) abstracts from the 

prQblems of conduct~ which characterised earlier,writings. 
1 

~here i8 no ,need for games or responsive action 

,(potential competition and contestability take care of 

that), priee is, determined at the'point' of ,least ray 

av~rage cost' and demand is . satisfied (ba-tring the 
" ,existence problem)~ 'l'he main catch, however, is·.tha~ the 

_ fir,ms in each industry produce homoge~eous 900 ds ..... 
goods tnat are ~ndlstin9uishabie from each other. Whilè 

_0 • 

this may he thé, ca'se, of telecommunications, transport, 

, electricity; and, other , , serv~. . industries 

'Manufacturing ~usiness in the aneed economy. ia 
- , . 

eharacterised by product differentia ion, rendering the 

assump,tion that demand is a function of priee alone, nu11 

alld void. Conduét in a multiproduct, multifirm market is' 

the~ not as simple as one wou1d predict from the theory 

- , 
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of contestàhll lty. 

11'his is . not to' assert, that the internal 
~ 

àeterminatlon of .structure has no' place in' the 

. literature. On the contrary, this vriter believes that 

8uch a theory is cruc ial to ~nderstand'ing the dynamiès of 

the indus~r,ial eC?onomy'., How,rver, whil'e, contest,ability 

and endogenous structure pertain to a longer time' 

horizon, the literature of the older school deals vith a 
"" shorter periode Contestability provides the clue fiSr' 

industrial concentration over time -- via technology,' 

reaping of economies' of large scale ,a~d in shaping 

consumer dëmand. ' 

Oligopoly theory wÎ'th lts series of games and 
, 

stràtegie interactions, on the other'hand, la- a short 
l ' 

term phenomenon. ' ' We can inf~r then, that çontestability 

tells us wha~ will happen in the long period once there 

is free and unfettered competition in the short perlod -

the latter being charac,terised by a, dhequil.ibrium 

process. They are not mutually exclusive and from a 

global perspective one can see that contestability ia 
l 

juat an eitention of a ser~es of short pèriod models., 

-The one fi t~ neatly into the other.< 

ln 'addtt~on to the existence problem of a 

o 

• 

, . , 
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sustainable industry structure there also exists a 

dilemme on the intertemporal' allocation of resources. 

-.,Here what one basically has in mind is a firm operating 

at time t but vith an expectation of demand growth to 

t+20 years for instance. A rational eritrepreneur vill 

construct a plant vith the capacity to ~rv~ce demand for 

the next twenty years ,providing of' course that the 

present costs of the plant nov is 1ess than the 

'discounted profits to be eàrned in a position tu 

serve any increase in demande Of necessity the~ and ,to 

f~i1it~te planning a certain amount of fixed investment 

is required and the corresponding exeess capac,i ty 

catering to demand grovth entails an out).ay vhich makes 

the average cost of producing at t+l. •• 19,' g're,ter then 

if an' entrant carr come in every yeer vith a plant size 

sufficient to service' prevailing demand and ,then exit 
o 

vith e self-depreciating plant or resell such, plant on 

the secondary market. 

" 

This prob1èm occupies chapter thirt,en of the nev 

book Contestable Markets !E2!h! Theory 21 Industry 

Structure but one must question the logic of the argument 
• 

more so since ve are 'de~ling vith a contestable market • 

.. • 
An inçumbent ,firm will be foolish to establish a 

" plant wl'th a longlife span if it 'knovs that there is the 

, , 

r 

, , 

"1- ~, " ~f 
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poesibi1i ty of entrants in t+1 ••.• tl9 producing tbe same 

produét but ,not burdened by carr-ying excess capaci,ty. 
1 

(Note this is re~l excess caPacity a~posed to latent 

excess capacity.) ~ If an entrant can come in every year 
• 

and 'reap a profit then the implication for consumer 

"behaviour fa such th~t demand is only a function of Pr.:ice' 
l , 

-- not continuity of service, stability of output aupply, 

consistent performànce, etc. In a. contestable market 
, fi 

vbere such information ~s known and where c,ons~rs are 

not concerned vith ·non-price attributes, our incuœbent 

will do well to satisfy consumer demand in just the 

~nner tbat consumers "isb. Indeed, if he estaolishes a 

plant with'a life of twehty years, he·~ill in effect be 
1 

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

'allocative inefficiency.Here consumers are not ,interested .. . . 
in continuity of service, they are only interested in a 

lover price which the entrant provides. 

On the other hand, in 'a perfectly contestable market 
/ 

where consumer behaviour is' again included, one could see 
" 

that the inter-te~poral misallocation, of 
, 

resources 

becomes a 'non issue. Here the entrepreneur-~s his 

customera and thei~ preferences., Utilising such 

information he can now'build his durable" plant to take 

~dvantage,of scale economies in construction as well as 

fulfill demand in the future. Consumers conceroed about 
./ 

" 

" 
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stability and continuity of service vi 11 not patronise a 
.," 

fly-by-night entrant who offers a lower priee for a short ' 

time period; the latter in effect provides an inferior 

, gooc1 to his pot'ential custolIIers. 
! • 

Thus the optimal, 

allocation of resoutces vill prevail and even if the 
." 

incumbent is villing to priee at: an excess profit level, ' 

he is constrained from dOin~/lso tiy entrants already 

established and reputed for their ovn performance in 

their own separate ~phere of operations. The unlikely 

result of the intertemporal failu~e of the invisible hand 

must now he closely examinêd. "The analysis employs only 

two assumptions -- first, that there'are decreasing unit 

costs in the construction of durable sunk capacity and 

sesond, that in a markèt in vhich the demand curve ia 

shifting outvard with the passage of time (i.e. demand'ia 
, 

groving), while it pays to build exceqs ca~city~ in 

antic ipation, of larger future sales, i t pays to do so ,tor 

. only some limited period ahead •••• wu \ 

Thu. one obServes that a plan.t established"in t 

pro~cing y can produce in t+l the same volume of output 

operating at efficient capacity. But in t+l demand grova 

by ~ Y so that to'tal demand is now 

in t+l f 

This causes the unsustainability of the iocumbent at t+l. 

Why? The reason ia proyided in the first assumption. We 

,,' -... 

. , 

~ -. , .. 
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knov that the ~r unit cost of building the exCess 

'capacity e:. y at t+l is greater than, if one bui,lds a 

separate plant to prQduee .. not only ~ Y but Y as ve,ll L'e.· 
, 

[~Y, + yI Bécause of economies of scale ,in construction 

'one finds 

Killl > K(, + ~Y)' 
AT Y +à,Y 

Ât t+1 thete thus exist, an incumbent' who has 
~, 

a plant 

produeing 1 in both period~ ,prieing. at Pl. and Pl. in t and 
. 

" t+1. Demand incr'eases to Y1 + 1:. Yl. in t+l and by 

assumption the cost of producing y~'with the 'old plant 

and,bY1 vith the nev plant- is higher than if ,'(Y1 + bYt ) 

ar~,.produçed toge~her., As S4ch" an entrant can produce' 
• 0 

at t+1 the enti,re market, demand charging a lover priee 

...ince he experiences seale economies "in the larger plant. 

v. 
J!ut vhy does the inc~~e'nt antici~ting a rise in 

de.-and not build a larget pl"ant from th,e- beginning. The 

an.ver lies ln the second assu~ption for it is assumed 

,that the cost, ~f< exeess e~pacity is great;. s'ince while 

.the' factory ls not' producing, the entrepreneur will bear . ' 

maintenance COlt, interest paymentlS and other burdens' of' 

carrying unuseà capacity. Tbe conc~usion thus 15 tha~ 

the firm cannot quote ~ priee at t vhich vill enable it 

to be sustainable over time'. As luch it wi,11 posses. no 

incentiv~s' to undertake long-lived investments'eventhough 

• 
", 

, " 
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at tiJ;lle ~ such investments appear. t~ be.in soeiety's 

interest •. 

The question to be 'addressed nov is whether this, 

phenomenon represents a failure of .the invisible hand. , ' 

~o answer this one must search for the cause of this 

disturbing anomaly. 

The incumbent knows that i.f he has spare capaeity at .. 
t to produce Yi + ~Yl at t+l he: will s~stàin 10sse. due 

l ' 

tÇ) carrying costs.· He, therefore" invests in plant· size 

y to avold losses ~f exeess capaelty. 

o 

If· an entrant appears at t·+l 'vith a plant t: + ~Y]and 

. experiances a lover 
1 

average cost, so 'driving out " the 
, 

established firm, one can c(')nclude that the incumbent has 

made a mistake., he ahould àt t have invested in the , 

bigger pla~t. Had he done so then entry would have been 

prevented and though "he pays the carrying cost of 

capacity hè saves himself ftom extinction. For when the 

entrant produce.s y + 'b. t at a lover average cost, the 

incumbent is eliminated. That the latter did pot behave 

in '~hi. ~nqer .voulà .• ugge~t· t~at he did not forevee 
, ... 

e.vents clearly ancf inve~ting :',in plant of c~pacity Y 
\ ' .,.'.' • t ' , .. 

withÇ)ut considering. any· .future 'increase in demand result. 
: '. , .. . 

~rOll'"" a'1I1ack ,of' foresigh.t an,d, more importantly, from 
~ 

" , , -
. ' " 

' .. . , 
. ' 

" . , 
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... . / 

The second reaaon for dle result lies in th,e fact 

that the incumbent's plant i5 technically speaking 

obsolete. It becomes obsolete because developments in 

demand indicate that a larger plant size is rèqur.d~ 

This result ~. Inevitable, for over time although 

machinery is intact, it 'is not as productive as' newer 

vintages. Older moclels, although they still prçduc'e, Dlay 

bave to- be sc,rapped., 1 f onè allo"5 ,the incumben,t 'to 

operate with bis old plant, ~en the economy is denied 

that right to utilise 'the best , equ~pment available at 

lover, per unit cost. In, a free market, individ~al 

entrep~eneurs will be foreed out and nevêr ones will 

emerge. It ,is èertain that private costs are involv~ 

, but' I!Pcical cast vill be minimi~ed only if the market is 

alloved, to dictate events.,' Far' .. fro~ 'being a failure of , 

the îhvisible hand, then, ~he intertemporal allocation of . 
resources in a contestable market i5 one perfectly 

" , , 

consi~tent vith e~ficiency in resQurce use. 

We focus now on situations where a market may appear 

> to be contestable but due ta certain conditions will not 

real,ise' the expected results. 
, ' 

• 

" 

> , 

.. 
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5.5 Consumer behaviour in a conte.table market 

One of the weaker 

is its treatment 

aspe'cts of the theory of contestabi l i ty 
-... 

of demand: ~here exists no formal 
c:" ' 

integration of the .~f' cOnsumer behaviour and the . 
theory of the firme Priees are taken as given, 

exogenous1y determined but at the s,me time 7losely tied 

to the long run point of minimum average costa There 

exists ,no mechanism in the contestable framework to 

ensure that priee i5 identieal to the potnt of ~inimum 

average eost exeept if one imp1ieitly assumes that the ., 
sole determinant of demand is pric~. On1y in this 

environment will the demand funeti9n be 

D • F(P) 

and, as we have shown, alt'hough the downward:.. sloping 

demand curve 

argument in 

sustainable 

persists, the fact that priee is 

the demand function ensures 

vec.tor in a mùlti-output, 

the on1y 

that a 

multifirm 

configuration must priqe at marginal cost. There e~ists 

as a result an i~finitely elastic demand curve facing 
• 

eac:h firme Any upward deviation from average. and 

'marginal eost pricing,will cause demand to·fall entirely 
. 1 

to the lower priced entrant up to the reg~on of market 
, . 

saturation at priee equals marginal cost equals minimum . 
point of average cost or ray aver~ge cost. 

, . 
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ln this section ve explore consumer demand in a 

plausible real vorld setting vith a viev to subjecting . 
the theory to this very crucial aspect of reality. Goods 

produced in a sustainable configuration must be sold and 

the amoun~ of goods produc'ed in '~he entire economy must 1 

be just that amount that consumers vish to buy. 

Consumers must also possess income vith which to buy 
"" these goods. Any recession or slacke~ing of demand means 

that, although firms are producing efficiently and 

pricing at least cost reaping all scope economies of 

joint production, if producers cannot sell their output, 

some factors of production vill be released, labour will 

become abvndant and firms may pecome non-feasible. 

Whereas at a demand level of lOOx the sustainable 

configuration existed, a fall in demand to 'Ox may be 

enough to ensure that perhaps ,the 'market is large enough 

to support at most one single fir@. Industry structure 

as such is not entirely internally determined and 

exogenous changes'in demand~could either make a natural 

monopoly or render the market competitive. 

lt is not the objective here to investigate the,' 

general eQuilibrium nature of a contestable market, but .,. 
rather to integrate consumer demand to see if it affects 

'./ in any vay the robustness of ,the theory. 

, \ 
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Consumers ar~ assumed to be expendi ture ~inill\'isers 

and utility maximisers. They further demand not goods . 
but the characteristics1 • of goods which is used as an 

""' into their utility functions which produces 

satisfaction. Two goods may ap~ea~ to be identical but 

they will possess different characteristics. Suèh 

characteristics we shall see, play an important role in 

the analysis. 

/ 
An established Jncwnbent will alr,eady have captured 

a large segment~ of his customers by' differentiating the 

characteristics of the goods he sells. An automobile 

producer will provide repair service, continuity, 

reliability, securi~ and vi'll sell to customers not only 

a car,~ but aIl the ancillary services that go with it. 

, In order to do 50, however, a large amou~t of funds are 

requir~d to 'establish these very importan~ 

differentiations. These are .the sunk costs that an 
, . 

entran~ with similar p~ant viII have to face. An~ , 

because they are borne by the entrant ·but not 

simultaneously -by the incumbent, effeGtively increasing 

the average cost of the former, they constitute real 
) ,-

barriers to entry. 

The incumbeçt(s) will 'collect rent, due to th~ir 
- \ 

privileged position, until the entrant can 'eith~r sink 

\. 

\ 

. -~, .. 
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just as mueh capital into developing his eharaeteristies 

or invest heavily in plant" in effect burning his bridges • 

so signalling to inçumbents that he intends to stey; even 
\ . 

though short period priee is less than his averâge cost. 

" 

1 f, however, consumers are m~tivated only by priee 

end a large fringe consumer group exists, the entrant may 

face no suc!} disadvantage. Where, on the oth~r hand, 

service, qual i ty, ~onsistency and the myriad non priee .. 
factors play a role in shaping consumers' demand, one can 

infer that there is no mechanism by which the sustainable 

configuration suggested by contestability will emerge. 

1 t may be least costlY to use three firms to supply. 

entire demand, but beca~se consumers are condi ~i(",led by 

non priee consideration~ -- an incumbent p,:"icing at a 
\.-""-'''1 , . 

much higher level - than potential competitors is still 

' .. -able to deter entry everi if he is not technologieally 

efficient. 

\. 

One eould conceivably argue on the other hand that a 

more et f icient entrant could contfact vi th customers 

before entry. But - the problem- here ls that the cost of 

contraet ing wi th ,each 'potential custoller mal' exceed the 

eost of entry or of establishing sunk eoèt in reputation • 

In addition, cust'omers, if the y are rational, will' be 

heJ5i tant to contract with an entrant, espec ia11y if they 

............ .,...-.---
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• anticipate price varfare as a result pf entry or if the 

industry is changing rapid1y. 

On1y if an entrant vere to emerge vi th a 

that is everywhere superior -te--the established fi rms' 
, 

(vhose plant is nov C'·bsolete bUl; not depreeiated) could 

the priee reduct ion ove~'':Oiiic the characteristic effects. 

Bven here, however, consumers must be sure of the 

eredibility and continuity of the entrant. No entrant 

ean expect to sell electricity at a fraction of 
1 

ineumbent's' current priee if consumers are not sure that 

he vill continue providing this service on a long term 

basi s. Such continui ty of service i s but one argument in 
• , , 

the demand function, it is a _characteti~tic required fôt' 

the purchase of durable goods using as an input the 
, 

pt'oduct in question.' Contestability theory does not , 
, 

provide Any ansvers to ~tructure d~termination in the 

pre~el\ce of n~-price determinants of de,na. 

~ '~4 

At othis point, Ü'- i-. ...... useful to retrace our steps to 

place demand in i t's 

perfectly contestable, 

_.-- . 
pro~r --... sett ing. 

, ) 

characterized by 

Markets 

free entrf 

are 

and 
y 

costless exi t, wi.th the salvage value of invested capital 

close to i ts ini t ial purchase priee. ! ·C,.urrent industr~ 

struc.ture is ineffic,ie~ and entrants can thus enter vith 

little or no disadvantages. There even exis.ts an equal.ly 

, 
{ 
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Bk i uea pool of labour for use (reserve army of 

unemployed) villing to vor,k at,t.a competitive- vage, i.e. 

v-llges equal marginal productivity in this completely 

frietionless world. Likewise 
\ 

the 

factors are equalised in this 

revards to other 

vorld of perfeet 

information. 'rime adju~tments are negllgible and· , 

equilibrium (the state of test) is not a transient 

phenomenon but rather the' norme In this· vorld producti~n 
... . 

la efficient and only efficient firme emerge. We nov 

introduce consumera int'o the picture. 'rhey are eon~umers " 

per se and although they be produeers in other 

seetor,s, in one mark'et 

Sinee. information 

~re. aw.r'e th~t- the incumbent' is 

entry, will 19wer pCi?ès. 

. 

these èonsumers 

and that 

However, ~hey do not know}ow credible the entrapt 

will be. Thé incumbent may b~ ~nvielçiy and . èxpen~ive but. 

unless the entrant is knovn and established in another 

lin~ of business,' he Dl8y': b~ unâble to· voo the customers 

of t.he incumbent vith h~s 10ver priee. Consumers,pay the 

higher ·priee not because of any affinity for the 

incùmbent but beeause they are f~milia~ vi th his h~story 

and the quality. Even ·baslcally 

undifferentiBted products, e.g. tèlecommunications 

~erYices, an inewnbent wilf' have én advantage 
\ 

over the 

-.. 

• 

.,1. 

. . 

\ 

\ 
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entrant by his servic;e and rel iab11i ty. Customers· plàn 

expenditure in the bellef that certain inputs will be 

re'adily available (the purchase _ of 'rv sets expeeting a 
, 

steady sUf'ply of electriclty-) • 

their long term intere~ts are best served by the more 

expensive incumbent, even a ocontestable market vith- no 

sunk èost -vill 
1 

generate an alternative structure , 
unless entrants themselves 'are villin9 to undertake suc:h 

programs. 

Cautious consumera will tenable the ineumbent to earn 
~ ~ -

. profits greater than zero (,>0) and yet surviv~, 'while 

fly by night operators whose entry is imminent may "do 

1 i tUe hàrm to tbe ineumbent. A credibl'e entrant, 

however, already establisheo and' firm1,y repute,d in 

another industry will definitely impose a real threat ta 
- -

the incwnbent Why? Simplyc bec,use this ne'';' entrant' 

bringa vith 

reputation 

him a1,1 ,hi à ,f.coUlllolate'd expendi tures on 
~-----~----- fil 

to-be.ron the incumbent'·s market.' There 

exista now efficient use _ of sunk inveatments (lnvestmant 

~n Bhaping characteristica' and established entrantl'face 

no barriers to entry. Here a coup by one' s peers is mo~e 

dangeroûs than spontaneous 9ueril~a warfare and ls enou9h 

to motivate 
, 1 

efficient perf~rmance. Hov many companies 

negleet the activities of ~minute firms and yet beeo~e 

very worded at ,Any corporate takeover 
\ 

or a 

.". 

, 

~ '" • 
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fello" c9rpor&tlon a'ggrelsively marketing one of 4tbeir 
1 

, ' productl. The fear 1. further -compounded 'when the 

v 

entrant can produce vi th a superior 'plant or via 

technical change utilise its ovn plant to produce the 

incumbentis line. Here, the altered theory (i.e. latent 

excels capacity) can be quite useful in explaininq 

effieien~ behaviour. 

Neverthelesl when subjected to ,the test of demand, 

one ob.e~ves that factors other than priee are of crucial 

importance and it is precisely beèause of ,the existence 

of these rigiditles that cannot be assumed away, that a 

market can be perfectly contestable and yet not be 

consistent vith overall effielency. 

• 

5.6 Potential competiti'On <and incumbent power u 

" 
On,e of the primary .ssumptions in the analyah ~& 

that of 'an unresponlive incumbent and, an agqreslive 

entrant. Thi~ .~8umption can be easily attacked and la 
. . 

very 'vulnerable' elpecia~ly where the vorld of reality' 

is the vorld of co~porations not on the vingl, but 

exist,lng as separate entitie~ vith their ovn iong term 

plans. 

\ 

• 

'. 
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Nevertbelea. i t il a •• waed . th~t incUJllbenta do not 

, react bI alteri.ng p,riees upon ent-ry. A time period must, . " 
c 

elapse for the entrant to p~oduee output,' sell.at à 

profit ,'and ,costleslly exit. This is a 1 very ~trong 

allumptlon but it is argued here that even if incumbents 

fail to r:espond, by their very ineumbent status, they can, 

suceesafully deter entry. This ls the advantage of being 

'the establ'ished Ibm vith a favourable reputation. In 

addition, the establilhed firm can' deter entry in a 
, . . 

contest'able market even by proiclng at monopoly levels and 

unde~taking, no visible entry deterring pol,icies. 

Let us postulate that the incumbent firm produees 

1000 units, per veek and :earns profi ta on this output. (YI 

• output of the incumbent.), 

i.e. Pr'fI > ClYI 

Pl. '"1- Cl Y.x. • \\1' 
, 1 

P>MC 

The market, il perfectly contestable, i.e.;, ,nt(anta can 

epter vith little fear of, retaUatory priee cuts and no 

1011 in sunk inves.tment. They enter v'i th a plant '~ize of 

minimum efficient scale capable of produeing 1000 \.lnits 
" 

, per veek. But nov the entrant begins production of his 

1000 units et the beg1nning of veek 1. This il to ~e sold, , 

at t,be e,nd of the veek • 
.. 

i .t. YI, • 1000 uni ta 

• 

" 

, ... 
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'Ye • 1000 unitl, Ye. out~t· of'entrant 

The' entrant as ve haYe seen cannot respond, -

fnlt.ntaneoully but
g 

muat produee over the e01,lrse of this 

veek hi.s· 1000 uni ts. ,The argument - here is' that if the 

ineumbent keepa hi.. quanti ty f1xed there are nov tvo 

thousand uni tl of output at the end of that wee~ arid t . 
priee must fall. DeperuHng on the elastieity of demand, . . 

. the entrant stands to lose if the ineumbltnt behaves in 

.thilL way. The, latter then even if he operates in' a 

perfectiy .contestable market, by threatening to keep his 

output level fixed (no priee' retaliation) il enoug~ to 
\ 

deter any entrant from "hat' might be eonaidered suie idal 
, 

entry. 

l t demand is p.rfectly inelast ie they both lose i.e'. 
• 

they .cannot cover. average cost. Even' io a case of mi Idly 

inelastic de~nd, total revenuel generated by a fall in 

priee will be i~suffieient to support both firms. A 

ma,rket 1nay be pric'e suatainahle but quantity rigidity and 

the nature of the deman~_ curye will ' render a previously 
. . 

contestable market non operational, 

p 

It ean alao be pointed out that the partial 

equil ibrium approaeh rendera the th-eory null, ln some 
• 

ealea. Incumbents a~ready ère equipped vith plant and 

person~el. Hovever , in a perfectly contestable market 

" 
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, , 

vi th a multitude of entrants in 'the wing8, the assumption 

ls that t~ey ar,e able to rent capital cheaply and quick'ly 

as vell al dip into the re8erve army of unemployed for 

their complément of altilled vorkers. The model thu.' ls 
, ' 

not a fùll employmerit one and' the existence of ,available 
, , 

~ 

fa,ctors and unemployed resource8 means that natio~al 

income ià, not as large, as it could be. As such the 

unemployed vorkers 

;ot, ttssess income 

(also on call vi th the' entrant) may 

to deJriand the goods produced ,by a an 

entrarit, and "hile' f irms may p,roduce on their Ieast point 

of Ray Average Cost 1 the o,utput they produce may not be 

solde The point hert i8 that it is inconsi,stent, to 
" 

postula te i'nstant purchases. in an economy vith 

unemp.loyment'. 

unemployment 

POl' the theory implicitly assumes .. 
since I.UCh' unemployment is necessary for 

entry (as a complement to 'capi tal however def ioed). 

Of course if one were to alter .the assUIDp,tio~ 

slightly· and introduce, competition among the fev then the 
• 

reserve army vill disappear altogether p T~ese fir.:ms 

already. in operation need only r.e-.allocate some of their 

own factors and there ia no need for unemployment in the 

. en~ir. economy,' or numerous entrànts wai ting on the vin~s 
~ 

vitb. unempIoyed manpover mO$t of the time. , 
1 
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S'. 7 Ti!, .nd. cont.lta~ili ty . ' .\ 

Aa the reader wUl recognise the theory is 

'essentially mèchanical. It completely neglects changes 

through time. The main tool of analysis i.e. the average 
/ 

cost or ray average cost is a.mbiguous. 1 sone dealing in 
" 
the, short period when capecity is fixed and sunk'or the 

"long perlod when established firma can exit if they wish? 

In vorking throug~ the ~ook (contestable 

thul doea not knov if it il short period 

vhich must be covered and vhich determi 

Itructure or if it 1 ia .an 'average cost conlis'tent vith 

changes in technology. 

We h,ve ~lso observed tbat there il the unreasonable 

l, ,restriction ~hat inçumbents 'must hol~ theit prices fiaed 
.' , 

, , 

at pre-éntry 'levels: "hi~le eotrantl can invade a market, 

instant.neously pro~uce, and market a product, hastily 

·exiting befor. the incumbent has any time to react. 

There clearly exists theft the highly irregular idea that 

'one ltP.an us,e, such instantaneous time horizons ta 

underatand the determination ~f industry structure. Sunk 

as the only deierring to ... 'cost~ vere seen , . , ,factor 

éfficiency in pr~duction, pricing and entry detèrre~ce • 
... 

~ It will be .ar9~ed here that a market could be devoid of 

J 

.' ' 
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sunk costa and yet because o,f_ the time element possess 

vithin it massive barri ers to entry. 

'-The k,ey to'" undèriJtanding the role of time is to 

accept that production' itself consumes, t iine in 

gathering . , , inputs, transport, or9~nisation, actual 

product'fon, 'distr'ibu~ion, 'etc. Only in cases such as 

electricity and telecommunications may one 'encounter 

instant producti~n and' instant consumpti&o. 

. 
In many ,other industries, . hovever 1 production i s 

c0.nsuming. 
' 1 

.time It is not enough to say tha,t the point 

of least ray average ,cost is 5x, 4y and 3z vithout 

specifying. the time frame in vhich ve vork -- a day, a 

veek, a month? Suppose by op~rating a plant efficiently . -. 
• 0 ' 

all cost savings are reaped (vith no x ineff'icieney, 

slack, etc). The rate of production is 5000x, 4000y, 

3000z ~r month and this output is produced not in 8ny-' 

fixed day but Is a flov produced in var,yi~9. quantities 

over time, vith demand itself fluctuating'over the peribd 

of the month. 

But the incumbent firm pr~ces ~ere P>MC:and a~ this 

priee even vith entry barr~ers an en~rant can make a 

profit and exit as"quiekly as he entered with little loss 

of initial investment. But because he eannot pro~uce 

, 
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(x,Yiz) instantly and because he must t'ake time to 

organise .. hi8 inputs and process, his intermediate stages 

and beeau~e the point' of minimum average cost is (5000x, 

4000y, 3000z1 per' -mo~th our entrant must weigh ,the cost 

of operating for an entire Inonth, in' order tô reaPfthe 

cost complementa,r i t ies. He cannot operate for a day, a '. 
week or three weeks sinee the theory assumes that "both 

incumben~ and entrànts a1ike possess the same techno1ogy. 

It is thus argued that even -t~ugh the market. is 

perfectly contestable i.e. an entrant ean enter and exit 

at the minimum 108S before the incumbent can react -- the 

element of time- in production which will constrain any . . , 

èntrant, is enough to Act as a powerfu1 and important 

'barrier to entry.- ,Even though sunk costs can be 

eliminated, real pr'oduètion -ti,me cannot, and a market can 
-' -

appear to be perfectly'-contestable vith cost1~ss and 

reve~s~b~e entry and yet ~ith the inclusion of time the 

market possesses invisible and' important barriers to 
,- , 

important as the ,presence of sunk costs. _ entry, just as 

The peri~d of one month ia more then enough for an 

'incumbent to rea,~ise that he can reB'ct if entry oecurs 

ahd because an Centrant, is avare of ~his, the incumbent 

can' èontinue to produce and price inefficient1y even ' 

where the market i8 contestable and sunk costs are 
1 

, . 
absen't. 
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The nader wilf recognize that this attack arises 

primarily bec:ausë the t~eory consists of the mechanical 

extensio,*through time of a set of pre-arranged options. 

Thil hlpliea the use of the 1I\ethodology of mechanical 

time· sequentiality. Following this, Any deviation in 

priee will invite entry et1suring that the mechanism of 

the ,process dicatea zealized events. l ' 

Such behaviour" programmed by the mechanical 

extensions of industrial behaviour indicates that there 

exist no feara, uncertainty about the future, animal 

. spirits~ waves of spontaneous optimism and pessim,iBm and -.J 

no èntrepreneuri~l temporising. Thè on1y argument in the 

investment function is current profita~lity. . There 

exi"st no inst.ance where the past, present and fuf"ûre' are 
, . 

q~litativèly differènt,. where entrepre,neurs 'learn from 

the cumulative episodes \of their experiences, and where 

potential investors ~re ablè to 'fe1gh past knowledge and 

utilise this cumulative information to projeet into the 

future. 

In short, there" is no use of historica1 time 
. . 

sequentiali ty which implici tIf incorpo·r~tes behavior 

amidtst an atmosphere of uncertainty. lt ia potential' 

competi,tion w~ich moves' a configuration from one 
• il . , 

sustainable equilibr1um to another and thus represents 

• 

( 

, . 
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the force moving th~ proeess ·along the pathJ It imp1ies 

a~ 10gical extension )Of sust~ainable equilibria via the 

forces of potential competition. This is logica1 tjme 
, 

sequentiali~y where the forces moving a system from one , . 
equilibrium tô aftother are stressed. The movemen t 

between these, two equilibrium points characterised by a 

mechanical procees implj.es mecbanical time analysis. 

The endogenous explanatibn of industry structure 
i 

utilises these two processes. On the one hand there 

eaist the forces of' potential cotnpet i tion which ensure 

the emergence of 
" 

effieent monopolies, duo-polies, 

oligopolies, etc.; and on the other there arises a 

mechanical relati.onship between. technology, the point of 

minimum average cost and industry demande 

'The former 15 characteristic of a 109iC8l process, 

~the latter a mechanical sequence. But the neglect of the 

real forces at work in calendar time in an actual 

buein,ss environment charaeteris~d by waves of ~ptimism 

and pessimism, has seriously undermlned the logic of "hat 

is clearly an elegant theory. 

. Tti,at ~ac:h moment ls different from the nelÇt and that 

irivest nt eeisions are 50 vOlatJle and prone to panic 

and une 'aint.y indicates that a~y theory of industrial 

} 
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organization must incorporate some historiea1 exp1anàtion 

.. of behaviour. This is on11' to ensure that it is people 

not machines that u1timat~ly dictate the course of 

events. 
l ' 
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6.1 Contestable Markets - The Link to,Mu1tiproduet Firms 

and polie~ Implications 

The time bas nov come to link the theory of the 

mu1tiproduct fi'rm to 

pre"nted 'bY Baumol 

the notion of eontestability (as 

" et ,al). Throughout thia exereise 

primarily tvo market structures have been emphasized, 

oligopoly and natural monopoly. Little attention has 

been paid to the multiproduct duopoly or the elassical 

competitive firm~ The reason as ve shall see la 

dependent upon the fact that indust~ial structure depends 

upon the cost funetion and i t)'1 this phenomenon vhicp, 

if uaed to explain one market structure, can be ,easily 

extended t~ study the intermediate cases. 

One thus 

In the single 

ob.[.ves the foll;"'ing trend 1 of tbougbt. 

produet case vith declini~g average costa 

and economies of scale a natural monopoly vil1 emerge aa 
\ 

a result of the competitive process. This vill be the 

most efficient industry structure in terms of productio~, 

and a single produeer vill minimise use of resources to 

produee market demand.
o 

The con8tr~int on behaviour here 

again 18 the presence of potentia1 competition. In the 

J 
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absence of sunk cOlts, this natural monoply will be 

.constraint!d to earn only normal profits if it h'opes to 

remain in business. Tvo > part tarifts and non-:linear 

pricing . achedules are not 

sustainability. 

maintain 

In the multiproduct natural monopoly case the cost 

function again is the determinant of struct~re. But 

complications arise in the presence ôf sc ope , decreasing 

average incremental cost, product speeific returns " to 

scale and demand substi t.utes. A sustainable natural 

monopoli,st ia one vho detera entry and yet is f·inancially 

feasible. The _ weak invisible hand theorem 1mplies that 
./ 

under some constraints on 'costs and demand this price 
\ 

vector viII dete~ entry. 

Where demand il auch that one firm alone cannot 

produce et. minimum ray average cost, then a fev fir •• may 

become the COlt m1nimising configuration. 'Paced vith 

similar sized plants, vith each producing at least ray 

average coat, reaping all multiproduct economie., the 

nature of costa viii again determine industry structure. 

Here, hovever, one encounters the existence problem in 

that the market may be such that no integral numbe~ of 

firms ea'ch producing at minimum ray 
, 
averag~ cost 1 vill 

'\ 

Batisfy dem.~d. The concept of fIat bottom average.posts 
'. 

. ~ 

.. 

( 

" 
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'have been suggeated (a reglon of constant marginal cost) 

by Baumol et al, vhile the erection of entry barriers to 

solve thil problem has been postulated by others. 1 

Not vithstanding this difficulty it has been 

proposéd by the authors that a multiproduct firm in a 

cont~8table ma~t can only be sustainable if 1t produces 

and prices.at ~ léV~l tha~ minimise costs and offers no 
( 

incentive for entry. The structures just described arise 

trom the nature of contestability. 
l , 

CI 

A monopolis~ may produce efficiently but ia 

constrained from priclng"at the monopoly level due to the 

existence of potential,entry. This threat may occur not 

on~y in one product line but in each and every product 

that he pr.oduces.' If he raises the priee of x, an 
, 

entrant will invade his market priee at a lover' level and 

exit vhen the incumbent readjusts. 

Similarly there is an absence of games and strategie 

behaviour in 

interaction is 
'), 

an oligopolistic 

eliminated once 

cOltlessly. Hovever, product 

env i ronment~. 

entra,nts can 

, . 
Such 

exit 

di fferentiation, brand, 

loyalty, advertising, and other such characteristics so 
'\ 

typical o'f oligopoly are assumed avay. What the authors 

have in min'd one can imagine, are industries lite 

. .' 

.. 

, . 

'1 
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telecommunications, transport, electricity and such 

servlcea vhich are basically undifferentiated. 

- , . 
The povers of the market mechanlsm vith potential 

credible entry together vith an elastic'demand' curve 
If 

facin9 each ,seller are the in~isible hand of the theory. , 

Where the market ia contestable, incumbents must produce 
, 

their vector of outputs at ,minimum àverage co~t, leaving' 

no profitable entry plan available~ Pricing must also be 

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

an entrepreneur who can "produce a t least ray average cost 

and charge a p*<p and due to the ,lasticity of demand 

earn ~ positive profit. A price lover than marginal cost 

meana that an entrant can restrict outp~t,to the poi~t 

where his MC equala this lover priee a~d ' successfùlly 

enter'. The threat of 1!ntry iiS, 'enou9h, to ensure pricing 

at :the optimal levels except in the cale of natural 

monopoly where one is conat'rained by the elasticity of 

,demand and bl', the need to break" even. 

A market 

reaults that 

that fa perfectly contestable viII yield 
~ \. 

are·obtained in the perfect!y competitlve 

case. But nov there is no 10nger the need for large 

numbers, of sellera to Act as a pr.~requiaite to 

effi~iency. The prese,nt:\! .of potential competition ia 

enough to 9uerantee efficient behaviou~ (analagous to 
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that in pe,rfect competition) in natural mo,.opoli~s, and 

ta reduce the strategic interactions so' typical of 

oligopoliltic model •• One may miltake luch a sveeping . 
,conclusion as a pQ1icy of laislez-faire, ,put -, 'cl~se 

examination vill revea1 that it il pot! It vi11 be'leen 

that in many instan~es even contestable markets fail to 
\ '," 

provide a social optimum thus necellitating 80me form of 

regulatlon. , . 

In the first case vhere the cost lunction la 

subadditive but the industry structure is un.ustainable 

in that 1 no entry preventi~g priee-output confi,guration 

exists then there is the need ,for some protection from 

th,e forces of the market. 

,Again' cQncern'ing the existence .pr,oblem vith the 

ahsence ~f flat bqttomed ,aver~ge COlt curves, no one 

sUltainahle structure vill, emerge and thi. may require 

some form of entry barri ers to 'protect firms already in 

the industry from vastaful entry. Alide trom these 

inberent difficultiel the tbeory of public finance has ' 

outlined mlrke~ failures vhich 'though they are .important 

a.re not expiicitly considered by tbe theory and thus 

provides no policy dire~tive except that of government 

intervention. 

o . - .. 
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Theae include externalities in consumptiory and 

production 

activity 

where one party gaina or 108es from the 
, L 

of the other vith no ~echaniBm to enforce a 

reduction of detrimental activities or an ihcrease of 

'desirable services. Such external behaviour will require 

. 80me form of outside lnterference in the absence of any 

possibility of bargaining betveen actors and the affected 

parties.' Bven if Buch bar,9aining were possible, the 

equity, consideration vill be viola~ed if affected parties 
, , 

do not gain any of' the increase in output that the n 

delinquent.~ctivity supplies. l 

ln addition to 'external effects the problem of 

public goods vith the impossibility of exclusion provlde 

yet another area of intervention. Where a public good. is 

costlessly available to one person once it has alréady 

been suppUed to another and where the fortunate 

individual la under no compulsion. to pay there emerges 

the classic free rider ~roblem.' This is one problem vith 

vhich the theory' canno~ deal sirice no one vill be villing 

to pay for a good that they can ,freely obtain by 

understating their preferences. ,. 

But perhaps Most crucial'of all iB the inability to 

deal vfth social goals in consumption, i.e. those ideals 

that for better or vorse enter into the social velfare 

, 

" 
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functlon of any lociety. Such goa~1 may be the provision 

of __ uniyerlal tel.phone lervice. or thè provilion of 
~ pOltal servicel for'the entire country or el.etr~city to 

each anc! every hou.e from the remote ,Iet,tlements of the 

backvoods to, the mOlt populat,ed areal • 

• 
Such undertakings entail a fa~r amount of lOIs as 

the unremunerative serviëes must be subsidised by those 
, 

more profitable Ot; from general tax revenues. 

'Contestable markets vUl allow producti'on only on the 

pr~fitable routes. On these' routes there vill' be 

, 'ffieiency in resouree use and potential entry viII 

efficient 
~ 

in en force 'behaviour. Ho,,~ver, residents 

remote eommunities vill hav' to paf a priee mueh higher ': ,-

than, they may be able to aftord. The requirément ~f 

contestability vhilst faeili~ating effieieney fails 
, , 

totallf in velfare" eonsiderationl or locial poliey. For 

example, the basic queltion of, how to ensure universal 

aeeesa vhilst gaining the benefits of market competition 

in telecommunicationl in a country lite Canada eannot be 

ansvered. 

Nevertheless Baumol !1 !l'have argued that the,case 

of natural monopoly aa 4 market failure ean e.lily be 

,discarded~ ,vi th 'only an unlustainable natural monopoly 
<[ 

'posing any problems;. Recall -that such unsustainability 

. ' 

" 
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emerges primarily from satisflin9 ~ota1 demand for allits 

ptoducts in the presence of product s~cific economies of 

scale. To overcome ~his problem the idea of imposing the 

same market supply requirements upon the entrants is seen 

as a possible solution. 'Purthermore to prevent monopoly 

pricing under protection the concept of the quasi 

permanence of priee reduètion is put forward where 
" 

incumbents if they'lower their priee (todrive an entrant 

avayJ vil1 be forced' by statute 'to keep it, at thi$ levei J 

for an extended periode 

Some forms of market failure such as ~nefficiency in 
" ~he supply of products (producin~ vithin the production 

possibi,lity front~er) cross ,subsidisation, 

pricing ~nd inefficient structure are all discussed t obut 
, -

the ,ba~c problems of combining efficie~c~ and eqûity or 

distributing the revards of effieiency $0 that there is 

no, need for eqlllity considerations ilS omitted.' Such an 
. 

omission, it might be observed, must not ~e a discredit 

to the vork. These vider'issues vill alway$ challenge the 

minds of researchers. Hovever, even though 'the ma~ket 

process can vork to reduce waste in inputs and ma~imise 

output, the probl,ems here discussed must al,~ays De 

addre$sed to determine the extent to which the propOsed 

theory provides a basis for 

, problems. 

solving crucial and pressing 

\ 
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.Most of thé,ide~~.put forward by,the ne"approach to 

industrial 'organisation havé ~ot yet been fuliy explored •. 
... '" 

Howe~er, any attempt at invèstigating the characteristics 
, • r.'J. 

, , . 
'of /the multiproduct. firm wi'll und,oubtedly bene fi t from 

. , 

. 
the armoury of powerful tools and analytical concepts' 

which ,have emerged. . , 

,-
TerD\s lik. Ray Average· Cost, 

,ec'onomiea of scope, average incremental costs, product 
~ 

specifip scale ecqnomies and tran's ray convexity provide 
l ' 1 

the ftamework within' ~hich one ~a~ identify the special 
'-, 

1) 

charaéteri-stics ·ef th, mult'iproduct ,firm. 

It ia tbese ideas, too, which will serve a~ the link 

in 'br:idging that 
, 

which exists 'gap currently betw~en' 
• .. 

industrlal organisation and qtlcroeconomic 
• 

theory and 

which will help focus attentfon on the possible benefits 
. ~ 

which accom~ny size. But while à 'multiproduc~ firm may 

be teçhnieally superior to its co~petitors, it does not ' 

mean t~at'~uch effieiency ~ill translate ,itself into' 

lower priees. ," 
-p 

~nly in the contes\tab~è, market wi'll,sueh a firlll be 
" 

forced to become internally efficient in additio'n to 

pricing a't marginal cost" (the c,se of n~tural monopoly f 

-' 

• ~ 1 1 

" 

l' 
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excepted). ,But while the theory of the multiproduct firm 

is' analytically acceptable, that of the contestable 

market \ 
i8 not so easy. to accept, . The stringent 

requirements of information and absence of sunk cost are 

~U9h ,to. invalidate 

of reality. This 

the theory as a 

ia not however 

fair approximation 

to diminish the 

usefulness of the approach but only to indicate its 

limi tat-ions. 

Where the approach d~es excel, however, ls in its 

use as a theortical construct capable ~ie1ding results 

\. ~ not formerly prdvided. vi thin the analytical paradigms 

provided by the theories of perfect competition , 
oligopoly, duopqly and monopoly. Some of the newer 

results are those concerning the unsustainability of the 

"nat.ural monopoly, the internal explanation of industry , 

structure and the 
~ 

requirement of 
", . 

ease of eXlt. The 

latter 

longer 

in a 

" 

resu~t p~ovides ~he condition~.Nhere effici~nc~ no 

requlres ~e eXlstence of large numbers of flr~s . ) 

particular market. Other results such as the 

impo,rtance of ~cope vs. scale (though controversial) and 

the subadditive cost functiorl could only have emerged by 

explici tIy _ considering the mecha'hics of· 'th multiproduct 

firme 

In opting for theoretical rigour an analytical 

," 
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ele9ance, howeveço, mueh'" has been sacrificed in 

abstracting greatly from reality. The reactions and 
. ' games so typieal of older Ollg0pol~ theories are now 

• 
assumed away by introduéing a homogenou~ product. The~e 

i8 thus no "scope" for demand manipulation by advertising 

or loyalty ef~cts. Ineumbent power becomes negligible 

sinee the entrepreneur is imprisonèd by the forces of 

teehnieal change and potential competition. As an 

individual he 
... 

has no ability to protec~ his positien. 

,Thus the theory framed prima"rily ln mechanical sequences 
-, 

avoids situations baseD in historieal time where the 

"" past, present and future are qualitatively different and 

where econom\c agents must continually mod if y their 

behaviour .by learning from past experiences. Thus 

entrepreneurs are not allowed to hold excess eapacity 

antieipating a' 'boom for this means that a 
1 

higher-than-usual average cost forces him out of the 

market. Uncertainty, fears, disappointed plans, animal 

spirits, expeetations, unequal aecess to capital markets, 

the use of the political system and indeed those myriad 

factors which enter into the decision proeess of firms 

becomes lost in the hypothetical vorld of a contestable 

market. 

The actual economy is characterised by . the 

immobilit~ of factors of production, sunk costs, 

.. 

-' 
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informat\on gaps and a degree of in'ertia. Firms 

• ~pe'rating in a' conc~ntrated' envirpnmënt are able to 

, protect themselves by building barri,ers to entry and , 
, ' 

practising markup p~i~'in9. ' While some industries sllch as 

t-he t~lec'ommunications and computet industries may appear 
• ~ t" .. 

measure) contestable .mark~ts, 

'." • ,', ....,. , 1 Thus 'the theory 
. ..~. 

~ ~ . "" .. 
, " 

,," 

-t. ~ '" 1 • 

i,tself' cannot claiDl te I;>e universal i'n' practièe, though , , , 

, '.>:,,-{< r '-:' in fact i~, can ,6ften'~e used as a t-heoret'icai construct' 

" 
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wl1ich will,'de~erlll,ine if any çha~ge.s are, ,en i,mpro,vement'I 
" " . ' , 

in relàtion 

, ; enviro~ment ~e-ên co~tes'tabi~, 
1 ... ' , " " 

.. J • \" 

, ' 
.... ~ , , , 

\ 

hàve ' happen~d 

, , 

had the 

l',' .. , As - fat' ~s the 'theory of fi,rm is, , 

èônc.e~néd, orie (;an only_ ,çànclude' t~t i·t . 'provldes 
. 
a 

'w,ea~th 'of ~nstrwr:ents, ,c~pàble of furtqer asshting 

indus-trial theory i~ U pa,rticular and m~cro' theory_ in 

· ~~l •. '~ow 'that ~he t'oO~$; are ~vai~a111e~ the' Path, has , 
• t t" " \ .. 

'b,een oleijlr,ed 50 't'bat, theoty. ,as ~ a whol:~ can beg,in to be' 
, \ ~, 

based op ,eçonomi'es. c~rae:ér.iée~y,· 1~r'ge" f'i~ms '~ngaged ': 
'in many, o~rations." Svch 'theory ~ill not ,ohlY-.provi·de 

~ .... - 1 

ideas on' the' fOl"cès.- that .. tend ~owarC1s 
(l 00 , ... 

co'naent,rat ion; but, ' 
• ,., 1 .. \ ' , . • ..' ." 'JI... ~ 

a1,50 on ,the. pos5ibi lit y o·f effi~,iency, 
;:--. • ~ fi 1 

.gains: or' lc?sses in ~ , 
• 1 , \ ~" \ , 

the absence otr, con,ip·~ta~).e.' mal!'ltèts.' ln addit"ion", the 

mechanism by , wli'i'c"h .t,hese gai~s'~in' tech,~ical effic~ency 
, ~ .. ~ \ ... / ... ~' .. • 1".. 

are tran5~1 tt~d tô-' ~,'finar 'consu.ners may 'pr()ve to be more 
• , • .. ,ft ~ ~ • • ," 
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c'hallenging, than the ga'ins in efficiency itself. 

• 0 

Ultimately the Buccess of the theory will depend on 

. the extent to which it can lead to a re-appraisal of 

; , 

orthodox theoties of the firme ,The objective is of 

course, .t,ô' shift emphasis avay from the single product 

unit and, to' fo~ùs on the mu~tiproduc:t megacorporat,ions 
, "" ' 

~hicJ d~m~ nate the advaneed industrial economïes. 
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