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Foreword

This study is the result of a project application to the Swedish Transport and Communications

Research Board. The aim of the project was to study the international literature on

competition/regulation and economic performance. This paper can mainly be of interest to anyone

who wants to gain a basic insight into the way the benefits and disbenefits to society due to

deregulation of public transports can be measured.

The work has benefited greatly from the advice given by Mr. Rikard Engström and Dr. Henrik

Edwards. Their reading of earlier versions of this paper has been of great help to the author.

The author is also indebted to Mrs Jessica Sandström for her keen advice in the beginning of this
project. Her early ideas have certainly affected the final outcome.

The author is alone responsible for the final version and possible mistakes.

VTI notat 52-1998



CONTENTS:

1 SUMMARY ............................................................................................................ .. 2

2 SOME TERMINOLOGICAL DISTINCTIONS ..................................................... .. 3

3 INTRODUCTION ................................................................................................... . . 4

4 A WELFARE ASSESSMENT OF TRANSPORT DEREGULATION ................. ..4

4.1 EFFECTS ON ALLOCATION FROM ENTRY CONTROL............................. .. 5

4.2 A PRICE ELASTICITY MODEL FOR DEMAND............................................ ..7

4.3 PRODUCT DIFFERENTIATION ANALYSIS .................................................. .. 9

4.4 EFFICIENCY IN PRODUCTION .................................................................... ..11

4.5 THE ECONOMIES OF SCALE ISSUE ........................................................... .. 14

4.6 WILL A FREE MARKET GIVE THE RIGHT PRODUCTION? ................ .. 15

5 MODELS OF COMPETITION AND THE EFFECT OF BUS SERVICE

DEREGULATION ................................................................................................ ..19

5.1 CONTESTABILITY THEORY ........................................................................ ..20

5.2 PREDATORY PRICING ....................................................................................21

5.3 IMPERFECT INFORMATION ..........................................................................22

6 REFERENCES ...................................................................................................... ..25

VTI notat 52-1998



1 SUMMARY

In recent times deregulation, privatisation and competition have become more common

in the Swedish economy. Issues of this nature are very important for economic welfare.

One question is how competition can be evaluated in this regard. That question is the

main topic of this essay. One way to evaluate competition is to compare free market

solutions with solutions obtained in regulated markets.

That method was used by Douglas (1987). In his book A Welfare Assessment of

Transport Deregulation seven hypotheses were evaluated regarding the two market

solutions. Those hypotheses are:

l. deregulation will produce allocatively efficient output levels in the express coach

market;

2. deregulation will result in greater product differentiation and facilitate broader

consumer choice;

deregulation will stimulate greater operational efficiency;

4. deregulation will lead to a lower provision of unremunerative but socially needed

services;

5. deregulation will lead to the provision of express services at higher average costs

since the express coach industry exhibits economies of scale;

6. deregulation will result in over production of express services, when rail, which

exhibits economies of scale, is taken into account;

7. deregulation will lower safety standards.

.W

The purpose of this essay is to highlight some points which should be taken into

consideration when trying to measure benefits and disbenefits to society from

deregulation of public transport. In doing so, the analytical approach by Douglas is

followed and discussed with reference to other sources.

The analytical viewpoint of Douglas is that once the market is deregulated a competitive

market situation will be obtained. However, that is not always the case. In this essay,

two main reasons, mainly predatory pricing and imperfect information, are discussed.

Before that there is also a brief resumé on contestability theory. There are several

reasons why the threat of competition is not enough for a single company to act as if the

market was truly competitive with several companies. Among the more important are

that entry costs are usually rather high in public transport markets and that price can

often be adjusted in a quite a short time.
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2 SOME TERMINOLOGICAL DISTINCTIONS
The presence of economies of scale is important for welfare effects in transport markets.

However, the meaning of the term economies of scale is not always clear. Therefore,

some terminological distinctions are made from the start.

Density economies relates to the two-way traffic flow in a particular market or route. As

the two-way traffic flow increases, density economies grow.

 

Distance economies imply that average cost falls per unit of distance as the transport
distance/j ourney length increases.

Maintenance economies occur when average maintenance costs per unit of distance fall

as the scale of maintenance operations increases (depot size, spare material, repairing

equipment etc.).

Pecuniary scale economies imply that larger firms can use their size to borrow money at

lower interest rates and buy factor inputs at lower unit prices than smaller companies.

Regulatory economies exist when the administrative costs for applying for licences,

attending commission proceedings and complying with other regulatory requirements

decrease per production unit as the company size increases. This requires that the firms

are able to spread regulatory costs over a greater output.

Economies of scope arise when the number of joint products produced by the firm

increases while employing the same amount of factor inputs.

 

Utilisation economies relate to the carrier s ratio of actual to potential production. This

implies lower unit costs as the traffic volume increases. For economies of scale this

means that there must be a positive correlation between utilisation economies and

carrier size.
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3 INTRODUCTION

In the last few years deregulation, privatisation and competition have become more and

more common in the Swedish economy. Many of the examples are from the transport

sector - the separation of infrastructure and operation of railway, deregulated air traffic,

public co-ordination connected to tendering in local and regional public transport, and

also some deregulation of long-distance coach traffic. Similar reforms are going to be,

or have been, introduced abroad. Some changes seem to have been beneficial to society,

while it is still too early to make judgements regarding others.

The purpose of this essay is to highlight some points which must be taken into

consideration when trying to measure benefits (or disbenefits) to society from

deregulation and competition in public transport markets. A complementary purpose is

to show some reasons why the free market solution is not achieved when the market is

deregulated.

In doing this, focus is put on models and theory. The working method has been studies

of some text books on the topics in question. Then one was selected and the presentation

of the first and major part of this essay follows the book. The other part follows an

article by Dodgson and Katsoulacos (1988). In both cases some of their sources are

revisited. Their presentations and conclusions are commented on and also

complemented with results from other sources.

4 A WELFARE ASSESSMENT OF TRANSPORT
DEREGULATION

The book studies the express coach market in Great Britain. After an introductory

chapter the book starts with a historical overview on how the market has developed

during the last 60 years under different regulatory systems. The author concludes that a

thorough study of the express coach market should include rail passenger transport as

well. In many cases the two modes of transportation are complementary and therefore a

penetrating study cannot exclude either of them.1

In chapter three a theory of regulation is presented. It is based on economic welfare

theory. The achievements, which can be obtained by regulation, are compared to

benefits from deregulation. The method used for this comparison is based on seven

hypotheses:

l. deregulation will produce allocatively efficient output levels in the express coach
market (1); .

2. deregulation will result in greater product differentiation and facilitate greater

consumer choice (1);

3. deregulation will stimulate greater operational efficiency (2);

 

1 The following text under this heading is based on the book A Welfare Assessment of Transport

Deregulation by Neil J. Douglas, Gower Publishing Company, Old Post Road, Brookfield, Vermont

05036, USA, 1987.

VTI notat 52-1998



4. deregulation will lead to a lower provision of unremunerative but socially needed
services (1);

5. deregulation will lead to the provision of express services at higher average costs

since the express coach industry exhibits economies of scale (2);

6. deregulation will result in over production of express services, when rail, which

exhibits economies of scale, is taken into account (1);

7. deregulation will lower safety standards.

Hypotheses marked (1) concern production of the right supply, while hypotheses

marked (2) concern producing it the right way.

In the next step the hypothesises are examined one by one. In this essay they will be

described in more detail, while the empirical chapters of the book are left without

comment. The reason behind this order of priority is the purpose of this study - to give

an overview of models used to analyse deregulation and competition issues on public

transport markets.

For the analytical framework for hypothesis (1) Douglas refers2 to Harberger (1971)

who stated three postulates:

(i) The competitive demand price for a given unit of output measures the value of that

service to the demander.3

(ii) The competitive supply price for a given unit measures the value of that unit to the

supplier.4

(iii) When evaluating the net benefits or costs of a given action, the costs and benefits

accruing to each member of the relevant society should normally be added without

regard to the individual to whom they accrue.

4. 1 EFFECTS ON ALLOCATION FROM ENTRY CONTROL

One way to regulate the coach market is to let the operators work as monopolists on

their individual routes. Costs imposed on society from entry control can be

compared/evaluated to a perfectly competitive market. To start with, Douglas uses the

economists traditional model assuming constant marginal and average costs to

describe this. The model is based on three assumptions; a competitive behaviour will be

established after deregulation, monopoly pricing was adopted before deregulation and

all producers in the market face the same cost and demand curves (D) both before and
after deregulation.

 

2 On page 36 in the book.

3 The truth behind this statement can be questioned when VAT, or some other tax, is added to the

producer price, making the consumer price larger than the producer price.

4 See the previous note.
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qm qc

Figure 1. (figure 3.2.1. in Douglas).

One sole operator earns abnormal profits at the profit maximising output level (qm). The

argument for that is the usual monopoly producer behaviour, which results in a

production level where marginal revenue (mr) is equal to marginal cost (mc). Abnormal

profits are earned at production level qIn shown in figure l, where price is higher than

mc5. According to this theory a withdrawal of entry control takes away the monopoly

power both by actual and threatened competition. Assuming perfect competitionö, the

price will decrease to PC and production rise to qc.

This approach makes it possible to evaluate welfare implications of deregulation. User

benefits from the fare reduction are shown by the area PmABPC in figure 1. It is however

only the area ABC which is the net welfare gain to society. The area PmACPC is lost

producer surplus from deregulation.

The Harberger approach used by Douglas makes it possible to partially evaluate welfare

implications from deregulation. Indeed the approach neglects demand and supply

interrelationships between the observed market and other markets. Therefore general

equilibrium and second best considerations cannot be taken. Also, perfect competition

in the express coach market will establish an optimal allocation of resources only if

prices of goods and services in all other markets are equal to their marginal costs. It is

hard to believe that is a condition which reflects realities in the real world.

 

5 This is possible through the monopolists market power.

6 An assumption which is relevant in a comparative perspective. However it°s relevance in real world

perspectives on transport markets can, in my opinion, be questioned.
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According to Douglas, neither monopoly nor perfect competition are realistic models to

describe the express coach market before and after deregulation. There are always close

substitutes, e.g. rail and car. There are also constraints on potential demand giving an

upper limit on the number of firms which can provide sustainable services on a single

route. In addition, product differentiation can give demand effects.

4.2 A PRICE ELASTICITY MODEL FOR DEMAND

For the reasons mentioned in the previous section, Douglas suggests that a more general

model is needed which allows analysis not only at the end points of the competitive

spectrum , i.e. monopoly and perfect competition. Douglas proceeds by showing a

model by Needham7. The model shows a profit maximising relationship between price

(p) and mc depending on the price elasticity of demand for the firm,s product (8D,

equation 1). This elasticity depends on:

(i) the market elasticity of demand (EM),

(ii) the firm,s share of total market output (Sf);

(iii) the share of total market output produced by the firm,s rivals (Sr); and

(iv) the percentage in rival°s output expected by the firm s response to a change in the

price of the firm°s output (SR).

The relationships are shown by the equations:

(p-mc)/p = l/SD Equation 1

SD = (SM + ERSr)/Sf Equation 2

1 - mc/p = Sf/(EM + 8R(l - Sf)) Equation 3

Equation 3 is obtained by substituting equation 2 in equation l. Equation 3 shows that

the firm,s profit maximising price will be greater the larger its market share is. It is also

notable that and a smaller price elasticity in total market demand and a smaller ER

increase the firm s profit maximising price.

In the case of inter-city travel demand, it can be of interest to include the demand for rail

in that for express coach bus services. This will cause the profit maximising relationship

for express coach firms to be affected by the expected behaviour of rail operators and

possibly air operators as well as the price for car travelling.

Equation 3 can be used to illustrate the range of price outcomes, which are possible

depending on market regulations. An increasing number of firms shift to the left the

market demand curve faced by the single company. Assuming no response of rivals

from deregulation, the single firm s elasticity of demand will increase. The slope of the

firm s demand curve will remain unaltered only if the firm believes that the rivals will

 

7 The reference in Douglas' is: Needham, D., The Economics of Industrial Structure, Conduct and

Performance , Holt, Rinehart and Winston, Ltd, 1978.

8 A question which could be dealt with in further research.
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not change their output in response to a change in its price. In that case the slope of the

market demand curve is identical to the firm°s and the equilibrium price after

deregulation will be lower and output higher. \

Instead of assuming no change in rival behaviour from deregulation, a perfect imitation

in changing price and output will result in no change prior to deregulation. This assumes

that the marginal cost curve remains unchanged and that the market demand curve is

linear.

A third alternative observed by Douglas is a response by rivals by changing output by an

equivalent amount in the opposite direction. Market quantity and price will remain

unchanged and the individual firmls demand curve must be horizontal, as in the case of

perfect competition, irrespective of the number of firms in the market.

Douglas then proceeds into a brief game theoretical discussion concerning rivals°

responses to firm behaviour, and discusses Archibald9 (1959). Archibald argued that the

expectations of the single firm concerning the behaviour of its competitors is far more

important than the mere number of firmslo. The main idea behind the theory is that the

market solution concerning price and output depends more on some behavioural

patterns of the firms in the market.

Douglas continues by presenting a theory by Needham (1983). Needham shows the

necessary conditions to achieve a situation where competition in the market by a few

firms results in a price exceeding that charged by a monopolist. The main idea is that

rivals must be expected to raise their collective output in response to a fare cut. That

reduces the individual firmas elasticity below the market elasticity to offset the lower

market share. The model implies that the aggressive response by rivals resulting in

increased output in response to a fare cut will increase the profit maximising price,

whilst accommodating behaviour where output is reduced in response to a fare cut, will

lower the profit maximising price.

This model can be expanded to include the effect of potential competition added by

introducing rival entrants to the collective market output ofrival established firms. The

key decision variable for the rival entrants is the expected output level of the existing

firms after market entry. If the established firms are successful in convincing potential

entrants that they will raise output to a level where entry to the market is unprofitable,

no new firms will try to establish themselves in the market. This strategy is referred to

as predatory behaviour . The reason for that is the belief that usually entrants,

expectations are built on past behaviour of established firms.

 

9 The reference in Douglas is: Archibald, G., C., 1959, Large and Small Numbers in the Theory of

the Firm , Manchester School of Economics, January 1959.

10 Comment: can this be regarded as early contestable market theory? Contestability theory is further

discussed below.

11 Predatory pricing is discussed further below.
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According to Douglas, much of the entry literature assumes that potential entrants

expect established firms not to change their output. In that case entrants compare the

demand curve with the cost curve they will face .

One can ask if this assumption is valid or if it is made by convenience and if there is
room for further research?

To sum up of the discussion so far: removal of entry control should lower prices. The

price reduction by withdrawing entry control will almost certainly not be as big as the

difference between monopoly and perfect competition prices. We now continue by

discussing possible effects on the product itself - the transport service - and how that

affects consumer utility.

4.3 PRODUCT DIFFERENTIA TIONANAL YSIS

Douglas proceeds with an analysis of effects on product differentiation and consumer

choice when deregulating the market. This means that the analysis considers the effects

on the position and slope of the market demand curve when new firms enter the market

as well as product differentiation in the form of new timings of services. One result of

this is a generation of new trips from previously time constrained travellers. That is

shown in figure 2 by the move of the demand curve from DlDl to D2D2. A comparison

with the result shown by figure l shows clearly that the area ABC understates the gains

from Withdrawal of entry control and monopoly pricing by the area EFBG. This area

shows the travellers willingness to pay for the increase in frequency.

 

ac=mc

      

V

 

Figure 2. (figure 3.2.2 in Douglas).

 

12 The relevance of that assumption for firms acting in transport markets can be discussed.
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It is likely that a situation where the competitive supply is provided by one firm would

lead to a greater range of timings, because there is a tendency that competitors cluster

their departures to the more popular existing timings. The reason why firms cluster

departures in time is similar to the idea behind Hotellingas icecream salesmen theory,

changing the spatial variable to a time variable or just adding a time variable. In brief

Hotelling (1929) analysed the location pattern for two sellers of a homogeneous product.

The buyers of the product are evenly distributed over a linear and bounded market. Each

buyer is assumed to buy one unit of the product and to bear all transport costs. Under

these assumptions it can be shown that the sellers will cluster their sale places to the
middle of the market.

Other forms of product differentiation13 are: the siting of stops, the route path, the

journey time, the coach comfort and the ticketing facilities. All of these can of course

affect demand and costs. According to Douglas, it is believed that entry control and

licensing systems restrict product differentiation.

All other things held equal, firms on the market will obtain market shares in relation to

the quality of the services they provide. Gelerman and Neufville14, cited in Douglas,

found that the line describing this relationship in air travel markets is best plotted by an

S-shaped curve. In their case quality was measured as frequency share.

Market Å
share (%)

/

  

50

      

5 O Frequency sharre (%)

Figure 3. (figure 3.3.2 in Douglas).

 

13 The character of the examples given on product differentiation can be horizontal, as in the Hotelling

example, as well as vertical, for instance coach comfort and size.

14 The reference in Douglas is: Gelerman, W., De Neufville, R., 1973, Planning for Satellite Airports ,

Transport Engineering Journal, August 1973.
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The reason for the S-shaped form of the plot is that passengers tend to book with the

operator who offers the most frequent services because the probability of getting a seat

at the desired departure is higher. Another explanatory factor can be that the number of

departures is positively correlated with the number of sale outlets, advertising

expenditures etc.

Figure 3 shows that two companies who put traffic on a route with the same frequency

will obtain the same market shares (i.e. 50% each if they are the only two companies). If

it is in the interest of either of the companies to increase its market share, it has to

increase the frequency in order to reach that goal. Implicitly this assumes that the rival

company cannot take necessary measures to offset the first companyis behaviour. On the

other hand, if the second company reacts by an increase in departures of the same

relative sizeas the first company, market shares will be shared in the same way as

before. Indeed, one implication is that if the market demand elasticity is less than one,

the companies will operate with a smaller loading factor. That will result in smaller

profits, unless marginal cost is decreasing, which contradicts the model assumptions.

4.4 EFFICIENCY IN PRODUCTION

The next step in Douglas theoretical exposition is to look at deregulation and

operational efficiency. This part is very brief. It starts with a short explanation of the

X-efficiency theory . This is followed by some criticisms of the theory.

The main idea of X-efficiency theory in a transport deregulation context is that the

welfare gain from deregulation is not only ABC in figure l, but also some further gains

from lower costs, when firms start to act in a competitive way.

To analyse what results deregulation will have on unremunerative but socially needed

services, Douglas discusses implications of deregulation on cross-subsidies. The

discussion starts with definitions of what unremunerative services and socially needed

services are. A definition of cross-subsidies is also given. In brief, cross-subsidising

means that the company earns abnormal profits on some routes, which can be used to

finance services which cannot be run profitably by themselves.

Cross-subsidies require prices to be set above average cost for some services. In the long

run such a situation on routes can only be maintained if entry is somehow controlled.
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There are practical reasons for the use of cross-subsidies, such as prices of tickets etc.

However, traditionally economists have favoured attempts to limit cross-subsidies

because of the implied welfare losses. According to Douglas welfare loss arises from:

0 passengers on remunerative routes paying higher fares than they would if output was

increased to remove the above normal profit earned by operators and, more

importantly, the loss to the passenger exceeds the gain to operators;

0 passengers on the cross-subsidised route travel at fares which are set at a lower level

than the resource cost. 15

This is illustrated by figures 4 and 5.

4
Price

 

P B ac=mc

    

k

qm q° Quantity

 

Figure 4. (part of figure 3.5.1 in Douglas).

 

15 Douglas, page 53.
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Price [i

K N ac=mc

L D

pm M

D

qm QuanTity

Figure 5. (part of figure 3.5.1 in Douglas).

A system with entry control allows an operator to perform monopoly pricing. In figure 4

this is illustrated by point A, resulting in price, Pm, and quantity qm. The abnormal

profits, shown by the area PmACpC, can be used. to support services on the

unremunerative route in figure 5. Without entry control prices will fall to PC and the

consumer surplus increase by the area PmABPC in figure 4. Another consequence is the

Withdrawal of the unremunerative route, resulting in a consumer surplus loss with the

area LM PIn in figure 5.

By definition, the chosen assumptions cause no change in producer surplus. For the

change in consumer surplus we know that the following must hold:

PmABPc > PHIACPC > LMPrn

As PmABPC must exceed LMPm social welfare must be improved after Withdrawal of

entry control.

The result rests on the assumption that distributional effects are of no importance. Also,

the assumption that costs, fares and quality of one route are independent of the same

Characteristics of another route, must be considered as unrealistic. Some complementary

demand between routes as well as some substitutional demand can exist affecting the

outcome in one direction or the other. It is also common that some over head costs, such

as administrative staff, advertising etc. can be shared between different routes, relatively

decreasing route costs as the number of routes increases.
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Douglas, conclusion about the effects of deregulation on unremunerative services is that

they may very well be put in jeopardy. However, there might be little justification for

internally substituting unremunerative services due to social welfare reasons. To that

can be added that when unremunerative services are wanted, for a merit good reason or

other, an economically preferable way is to use an ordinary subsidy, instead of financing

the service via cross-subsidies.

4.5 THE ECONOMIES OFSCALE ISSUE

The next question analysed by Douglas is economies of scale in express coach

operations. The idea about natural monopoly is typical for introducing and maintaining

regulated monopolies with entry control. According to Douglas, the two most

commonly cited properties of a natural monopoly are:

0 the possible duplication of expensive infrastructure and

0 the presence of significant economies of scale. 16

The two properties are not required to occur simultaneously. The economies of scale

concept is about the production process. Economies of scale occur when an increase in

output is proportionately greater than an increase in input. The presence of economies of

scale implies a falling long run average cost. In practice economies of scale is often

related to company size and, according to Douglas, it is in this context that the concept

can be related to the transport service industry.

In the case where there is a natural monopoly and no entry control there will be a

tendency for one or a few firms to grow in the market at the expense of other

companies. Samuelson states that this can result in three different outcomes17:

0 domination of the firms by a single monopolist

0 an oligopolistic market structure

0 an imperfectly competitive structure.

Outcome one is very similar to the regulatory outcome with entry control. However, in

this case one difference can be control of price and service quality.

The welfare implications of outcome two are highly dependent on the behaviour of the

oligopolistic firms. Douglas reviews this aspect briefly. Firstly he summarises a

comparison made by Schmalensee (1976). It analyses the change in welfare between a

monopoly market and a non-co-operative Coumot/Nash oligopoly in which the entrants

have higher costs than the established firms. Under these assumptions, the main result is

that a monopoly market is preferable to an oligopolistic market from a welfare point of

view.

 

16 Douglas, page 56.

17 Samuelson, P., A., 1976, Economics , Tenth Edition, McGraw-Hill, Kogakusha Ltd., page 476. There

are more recent editions of this very famous book. However Douglas referred to the edition mentioned

and therefore I went back to that source.
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Douglas also refers to Tisdell (1970). Tisdell uses a similar model but assumes that

firms maximise joint profits, instead of playing anon co-operative game. The main

result is once again that welfare effects may Very well be positive when moving from an

oligopolistic market to a monopoly.

Whether the third case, an imperfectly competitive structure, is preferable is dealt with

very briefly by Douglas. The outcome is dependent on how the output is shared between

the companies, to what degree there is product differentiation and the stability of the

market. According to Douglas, the latter is characterised by intermittent fare wars and

company failures.

The main conclusion drawn by Douglas in this section is that regulation can be justified

if there are economies of scale Characteristics in the express coach industry. Douglas

does not give an answer to the economies of scale question, but he finishes the

discussion about economies of scale by referring to several empirical studies on the

topic. These studies were both in favour of and against the conclusion that there are

economies of scale in coach operations.

4.6 WILL A FREE MARKET GIVE THE RIGHT PRODUCTION?

The next hypothesis discussed by Douglas is whether deregulation will result in over

production of express coach services due to rail which exhibits economies of scale. In

the previous parts of Douglas, repercussions on other sectors of the economy are

ignored. Effects on for instance rail were not included. An assumption which might be
. . . . . 18

cons1dered as a restr1ct1ve condltion .

The purpose of this section is to show that the introduction of perfectly competitive

conditions in the express coach sector does not necessarily lead to an allocative efficient

output level. Second best constraints can imply that establishing a perfectly competitive

situation can lead to an overproduction of express coach travel. A similar conclusion is

reached if the assessment is restricted only to the rail market.

According to standard micro economic welfare theory all price ratios in the economy

must be equal in order for the economy to work at an optimal level. That can only be

obtained when price equals marginal cost in all sectors of the economy. In a first best

setting of the economy, changes in one sector in this regard do not cause repercussions

in other sectors. The last statement is true if one or more of the following two conditions

are met:

0 there is no resource transfer to or from any other sector to affect a change in output

and hence welfare;

0 price equals marginal cost in other sectors, before and after the change. This follows

because the welfare change in other sectors is equal to the change in output

 

18 Bus and rail are not the only means of transportation competing on long distance travelling. The private

car and air travel should, as mentioned before, also be included in a more thorough analysis.
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multiplied by (p-mc) which, of course, will only be equal to zero if price equals
marginal cost. 19

If these two conditions are not met allocative efficiency and social welfare will be

affected.

In the described first best world, entry control in the express coach industry will

decrease social welfare. Price will be set above marginal cost and therefore a marginal

increase in output would increase benefits more than costs. In the first best setting a

removal of entry control will optimise social welfare and the price of express coach

travel will be brought down to a level where price equals marginal cost.

As Douglas recognises, constraints exist in the real world, which makes it impossible to

set price equal to marginal cost in all sectors of the economy at the same time. Two

commonly cited examples of this are, according to Douglas, taxes and declining cost

industries. He exemplifies that with a situation where setting price equal to marginal

cost in a declining cost industry requires a subsidy. This, in turn, makes it necessary to

levy atax/taxes on other sectors of the economy. In those sectors of the economy price

will be set above marginal cost after tax introduction. Consequently, first best pricing

can not be adopted throughout the economy. In an article, Baumol and Bradford (1970)

suggested, a general second best price rule. In brief, this rule says that the price ratio

between two goods (x and y) should be set equal two the ratio of marginal effects

according to equation 4 below:

_ mcx p 1, '_ mC
.

Å_- -# Equation 4
mrx - mcx mr), - mc),

The ratio explained by equation 4 must be equal in all sectors of the economy and set to

some number, say Ä. Assuming zero cross price elasticities the second best pricing rule

is expressed by:

p-mc

p(l-l/ED)-mc

 

= ,1 Equation 5

This ratio is affected by the tax revenues needed/required to be raised in the economy.

Equation 5 can be rearranged to: '

= _ = -- Equation6

 

An interpretation of equation 6 is that setting price equal to marginal cost is only

desirable if the market demand elasticity ED is infinite. If not, setting price equal to

marginal cost will result in an over allocation of resources to the express coach industry.

 

19 Douglas, page 68.
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The assumption that there are non-zero cross elasticities of demand between different

sectors of the economy implies that the optimal relationship between price and marginal

cost depends not only on the sum of the cross elasticities of demand (ZCE) and supply

but also on ED. This relation is shown by equation 7 below:

 

- Å 1P mc = [ ] >z< _ + 2 CE Equation 7
p Ã+l ED

The key question, which follows from equation 7, is whether there are substitutes or

complementary products.

Douglas notices that for the significance of the express coach study the welfare measure

must be extended with relationships to other goods and products in the economy.

However, if all other sectors of the economy were to be included, the size of this task

would be extremely large. To solve this problem Douglas once again refers to

Harberger (1971), who points out that the effect from one sector on another generally

only has an important bearing on the assessment if the change in output in the other

sector and the gap between price and marginal cost are large. If these conditions are

true , this indicates that the rail sector should be included as it meets both these

conditions.

Then the question for analysis becomes a question about time. In the short run,

output/production/supply measured as train miles is invariant to travel demand. From

this it follows that an increase in supply by the express coach industry only affects rail

by its loss of revenue, due to passengers changing from rail to bus. The magnitude of the

loss in rail trips is directly related to the coach fare and to the reduction in fares made by

the coach sector.

If output is instead is measured as seat kilometres, then, if the sizes of trains are not

fixed, some reduction in supply will be possible even in the short run. Shortening the

trains will reduce running costs. Therefore the welfare effects will be less than the

revenue effect.
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Figure 6. (figure 3.10 in Douglas).

What welfare effects can then be expected in the long run? The long run adjustment

process is illustrated by figure 6. Assuming increasing returns to scale and a linear

marginal cost curve, rail output will be produced along a downward sloping marginal

cost curve. Assuming a profit maximising behaviour by the rail operator (i.e. producing

at a level where marginal cost is equal to marginal revenue), price will fall to a level

where the new marginal revenue curve (it changes because of the reduced rail

demand) crosses the marginal cost curve. The new equilibrium point M, where mrz

crosses the marginal cost curve and the price is P2 exhibits the final position in the

economy. There is no feedback mechanism to the express coach industry from the price

reduction in rail. So, there is no further net welfare effect from the price fall in the rail

industry. This means that all secondary welfare effects are captured by the rail industry.

Equation 8 presents the measure of the welfare change (AWR):

AWR = P1ABP2-(KLMN+P1KBP2) Equation 8

The first component of the right hand side of the expression shows the change in user

benefit, which is positive and the second component shows the change in the rail net

revenue, which is negative.

One weakness in the welfare measure as it stands above, is that it fails to take into

account the ability of rail operators to price discriminate amongst different market

segments. By doing that the operators can more easily obtain their financial goals.

Douglas states that there are two requirements for the welfare measure to hold:
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0 the output adjustment needs to be measured in each sub-market where significant

cross elasticities with coach prevail;

0 but, because rail Operators (not strictly quoted) are unable to segregate their

(not strictly quoted) individual sub-markets, output and hence price changes in one

sub-market have repercussions on other rail .sub-markets, so that the new profit

maximising fares in each sub-market depend not only on the price elasticity but also

on the cross elasticity with respect to fares set in the other sub-markets. 20

Douglas states that in reality demand and supply factors are crucial in the development

of Operators price discriminatory policies. The statement is followed up with some

exemplifying models.

What effects on safety standards can be expected from deregulation? That is the last

question/hypothesis discussed by Douglas in the theoretical part of his book. For this

part no formalised model is used to show an argument. Douglas discusses the topic in

general and his main conclusion is that deregulation of entry control will most certainly

not affect safety standards of express coach operations, as long as strict quality controls

are inforced via the legal system.

5 MODELS OF coMPETmo-N AND THE EFFECT OF
BUS SERVICE DEREGULATION21

Like the book by Douglas, this article shows some models of competition in the

provision of bus services. The types of models discussed here do not however take a

direct welfare perspective to give measures on welfare gains or losses from

deregulation. Instead the main focus is to point to some reasons why the free market

solution will not be obtained when bus services markets are deregulated.

The first types of models reviewed in the article are models regarding first-mover

advantages and the theory of contestable markets. After that models concerning entry

deterrence and predatory behaviour/pricing are studied. The next step in the article is to

discuss models of competition in horizontally differentiated bus markets. That is

followed by models of competition in vertically differentiated markets. The article is

finished with some general conclusions. Dodgsonis and Katsoulacos s findings will here

be summarised and discussed in brief following their disposition. This includes some

findings from other sources.

There are two lines of theory which both try to answer the question: Does the prior

existence of a monopolist give it a favourable status which makes it possible to maintain

a profit stream that would induce an equally efficient outside firm to operate in the

market?

 

20 Douglas, pages 75-76.

21 The following text under this head-line is based on an article with the same name as the head-line. The

article is published in the book Bus Deregulation , edited by J .S Dodgson and N. Topham. The article is

written by John S. Dodgson and Yannis Katsoulacos (D&K).
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The first line of the literature focuses on formulations of a post-entry oligopoly. This in

order to trace back the implications for strategic entry-deterrence. The second line is the

theory about contestable markets.

It was Baumol, Panzar and Willig (1988)22 who spread the concept called contestable
markets and contestability theory.

5. 1 CONTESTABILITY THEORY

A perfectly contestable market is one where all companies/firms have the option to use

the same technology. To enter the market is entirely free and exit is costless. This means

that sunk costs are zero. There is also a lag in changing pre-entry price. The result is a

hit and run entry behaviour in the market. This behaviour takes the form of raids of

the market where the entrant slightly undercuts the existing market price, giving him/her

the entire market demand. Thereafter the entrant exits the market just before/when

incumbents, respond. Under these assumptions this kind of behaviour will be profitable

as long as the incumbents do not minimise cost in producing the market output, or make

aggregate positive profits, or are cross subsidising (Dixit, 1982).

If there is to be an equilibrium under these conditions all these practices must be absent.

This fact is an argument for the market outcome even without competition in the

classical sense, i.e. with many producers etc.

The question how well the discussed behaviour appropriately explains the conditions in

the bus service markets is a follow-up question. Low sunk costs in bus service markets

are an argument for the above mentioned assumptions to provide valid conclusions.

However, price responses can be undertaken relatively quickly to the time needed for

the entrant to come to dominate a bus market. Therefore, if this second argument is

correct, the threat of entry with small sunk costs will not imply competitive profits and

even result inmonopoly pricing. This is confirmed by Farell (1986), who gives a

rigorous proof, and also empirically by Schwartz (1987).

Entry deterrence occurs if the market is not perfectly contestable and agents are forming

expectations concerning the incumbenfs post-'entry behaviour and the expected profits

he/she can earn in a market equilibrium. If these expected profits are higher than the

sunk entry costs, the entrant will enter the market. However, the incumbent has already

devoted resources for defeating a potential entrant. This gives him/her a first-mover-

advantage and the asymmetry in this pre-entry game is the foundation of the theory of

strategic entry barriers against equally efficient entrants.

This leads us over to the subject predatory pricing. Two directions of this theory are

identified by D&K. The first one assumes perfect information, while the second one

reflects signalling and reputation.

 

22 In the 1982 edition of the same book.
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5.2 PREDATORY PRICING

Perfect information

One basic building block in the theory of entry deterrence is that the incumbent makes

binding precommitments before the entrant introduces himself in the market. Included

in these binding precommitments are that the entrant is to make negative profits after

entry. A prerequisite for these commitments to be binding is that they are irreversible.

In a multi-market context with perfect information this leads to the so called chain store

paradox. D&K uses a version developed by Rosenthal (1981). lt means that, although

predatory action is intuitively plausible, it will not occur in equilibrium. The setting of

the game includes a monopolist (player A) who has got a chain store with branches in n

towns. In each town there is an potential entrant (i=l,...,n) and for each entrant there is a

date on which he can enter. These dates are sequential with player oneis date first,

player two s thereafter and so forth. The incumbent can respond in either of two ways.

The first response means that he shares the market with the entrant. The other means

preying. Table l below shows an example of pay-offs to A under the alternative

strategies. Notice that preying is costly.

 

Entrant iis decision Incumbent A s Entrant i s payoff Incumbent Ais

decision payoff

Enter Share 2 2

Enter Prey O O

Stay out - l 5

 

Table 1. (table 3.1 in Deregulation and Privatisation ). Payoff Matrix for the

Chain Store Game.

Although it seems intuitively appealing for the incumbent to adopt predatory behaviour

in the early rounds of the game, why will this 'not occur in equilibrium? Consider the

last entrant. If he enters and meets predation, he would have been better off not having

entered. However he also knows that if he enters the incumbent is strictly better off if he

does not prey. From this follows that if both firms act in a way which is best for

themselves, entrance will occur in the last market and meet a non-aggressive response.

But the same reasoning must be valid in the second to last round, and by induction it

follows that predation will never be practised in equilibrium. This reason is because it is

common knowledge that accommodation is the best policy/response for the incumbent.

The solution of this game relies on the assumption of perfect information. As soon as

the assumption is relaxed, the logic of backward induction no longer holds.
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5.3 IMPERFEGTINFORMA TION

D&K review three model genres of imperfect information in their exposition. The first

one involves the assumption that the incumbent operates in many markets. The second

one is based on single market models and the third is the long-purse hypothesis. In the

following the first two model types are discussed, while the long-purse hypothesis is left

without comment.

The incumbent works in many markets H_

According to D&K, the first model of imperfect information and the incumbent working

in many markets is a version of Selten,s (1978) analysis of the chain-store paradox. The

model was further developed by Milgrom and Roberts (1982). The change made from

Selten,s model is that in Milgrom and Roberts, model there is an arbitrarily small but

not vanishing element of doubt in the minds of the entrants. Their doubts are about how

certain it is that the incumbent will behave according to their model. This means that

there can be another, not known, behavioural rule guiding the decisions/actions of the

established firm. These rules work in such a way that past behaviour is repeated when

similar circumstances arise again.

This version of a multi-market model leads to a rationalisation of predatory pricing,

even though such behaviour is irrational when considered in the context of a single

market in isolation (D&K, page 53). The reason for this rationalisation is the entrants,

uncertainty about the incumbent s behaviour. The forecast function of the entrants is to

use the incumbent°s past behaviour to forecast future actions in similar situations. This

in turn gives the incumbent incentives to prey in order to build a reputation for

toughness . Such actions will make future entrants believe/predict that they are also

likely to meet predation.

As D&K point out Milgrom and Roberts model suffers from two weaknesses. To start

with it gives the potential entrants an ability to recognise acts of predation. In reality

predation is usually illegal and efforts of the incumbent which the entrant will observe

as predation must be very risky. Secondly, the model does not answer how long

predation in each market will last.

D&K refer to a model by Easley et al (1985), which does not suffer from these

shortcomings. Easley et al assume that the incumbent°s action is unobservable and that

the profitability of entry is private information to the incumbent.

Further in their model the incumbent works in many markets (i=1,...,m) and faces J

(j=l ,...,J) potential entrants. Entrants know that the incumbent is one of H possible

types. Out of these H possible types only one type, type 1, is a monopolist whose market

is inherently competitive . The definition of inherently competitive is a market in

which the present value for a potential entrant is negative even without predation. The

other possible types of monopolists (h=2,...,H) work in the other markets which are all

beneficial. Beneficial markets are defined as markets where the present value for an

entrant is positive if there are no predatory actions by the incumbent. Another

assumption in the model is an adjustment cost . The adjustment cost implies that each
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entrant can only enter one market per period and that each market can only

accommodate one entrant during the same time,

Under these circumstances a potential entrant can not know for certain which type of

monopolist he/she is facing. If the entrant expects profits as of type l, this may be

because the incumbent is actually of type one, or it can be because he is of type h>l but

acting if he was a type one monopolist. Easley et al define predation as The selection

of strategy in any entered market which does not maximise present value in that market

when it is considered in isolation, but which is selected for the purpose of slowing or

stopping future entry of equally efficient firms . Further, this strategy may be chosen

because the cost of driving the entrant,s value negative in one or a few markets... (may

be exceeded) by the margin protected by forestalling entry into other markets. (Easley,

et al, 1985, page 446 according to D&K).

According to D&K, Easley et al assume that entrants have complete information about

the distribution of possible monopolist types when it comes to: the entrants knowledge

about the probability of monopolist type prior_ to entry, exact knowledge by the potential

entrants of the probability that a monopolist is of each type. After entry when they have

observed the monopolist's behaviour the entrants accurately revise their prior

probabilities.

A single market model

The second model type with imperfect information is a single market model. D&K base

their discussion on Roberts° (1986) model which predicts that entry can be deterred in

a single market by the threat of predation. The market is a homogenous product market.

The market demand function in each period is given by p=a-q23, where a stands for a

choke price , which parameterises the strength of demand, q is the total market supply.

Set q=q1+qE, where qI is the quantity offered by the incumbent and qE is the quantity

offered by the entrant. The market demand function and the quantity function result in:

P=a'((lI+CIE) Equation 9

Roberts further assumes that a is known to lbut not to E. lnstead E has a prior

distribution over a. This distribution is known to I. Marginal costs are assumed to be

zero for both firms. However, E has a fixed cost f per period. Cournot post-entry

competition is assumed. Therefore f>0 is required for there to be a chance that E can

exit after entrance. The assumption that I has no fixed costs ensures that I cannot be

forced out of the market. According to D&K the paper by Roberts abstracts from

discounting. ' '7

The decision making process of the model includes three steps. In period 0 the entrant

decides whether to enter or not. If the entrant decides not to enter, the monopolist will

continue to receive monopoly profits in period one and thereafter. If entry occurs in

period one, the firms compete in quantity given the entrants uncertainty about demand.

Then the entrant decides whether or not to stay in the market.

 

23 Here D&K s notation is followed.
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The leave-or-stay in the market decision made by E follows this procedure: following

the post-entry game in period one, player E knows the market price and his own output.

Then, the demand function, p=a-(q1+qE) gives E information on the value of a-qI. The

quantity qI cannot be directly observed by E. However, provided a-qI is monotonic, a

can be obtained by inverting a-qI. Suppose a only take one out of two values, aL (low)

and aH (high) and let p show the probability that a: aL (which implies that the

probability a= aH must be (l-p). The decision rule is then, stay in the market if a: aH and

exit if a= aL. If a: aH then E is given Coumot profits in period 2 and thereafter.

In period 2 if E exited before going into this period, I obtains monopoly profits, while if

E stayed in the market the firms then again compete in quantities. The difference in this

competition in period 2, compared to the previous, is that from period 2 both E and I are

informed about the market demand.

The conditions explained above lead to the following expected profit function for E:

max pqE(aL-qL-qE)+( l -p)qE(aH-qH-qE) Equation lO

qL is las output when demand is low and qH is I s output when it is high. ln stage 0 E

will decide to enter if and only if equation lO is greater than f.

Let qE*, qL*, and qH* be the optimal Coumot equilibrium quantities, which would be

chosen if predation could not occur. Assume that substituting these values into equation

10 gives a value greater than f. Then in this multi-period context I must consider the

possibility that he can induce E to exit at the end of period 1. In such a case I will

choose an output level in period 1 when demand is low, qL, which is greater than qL*.

The reason for that choice of I is that such a quantity will give a price which would not

be profitable to mimic if demand was actually high. In this way I credibly signals to E

that demand is low in period 1. So, given that I has an incentive to mimic the price of

the quantity qL*, when demand is actually high, and also that E knows this, there is only

one way for I to convince E that demand is low in period 1. That is by producing qL,

which is greater than qL*. Then, according to equation 10it can be sufficient for the

entry decision in period 1, that the mere anticipation of qL is enough to deter entry.

A comment on the discussed game theoretical models is: price and quantity are not the

only decision variables for bus companies to decide upon when considering whether or

not to enter a market. Also how to design routes and the timing of routes are important

for their decision about supply, which can be regarded as included in q. As it is put in

the game theoretic models so far, the products offered by different bus companies must

be equivalent or perfect substitutes. Therefore they must follow the same routes and

have the same timing. Transport competition is very much a matter of routing and

timing. These issues must not be forgotten when analysing competition. It is desirable to

develop models where one company°s supply decision includes the supply decision,

including routing and timing, of its competitors.
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